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“KEW" KYORITSU 
MO 65 METERS

w. Size: 3'A inch, mounting hole 2 V2 Inch.
A ll plus Postage 20c.

1 mA.f 5 mA.. 10 mA.. 25 mA.. 50 mA..
100 mA.. 150 mA.. 250 mA.. 500
mA.......................................................  S4.50

1 amp. D.C................................................  $4.50
5 amp. D.C..............................................  S4.50
10 amp. D.C............................................  $4.50
30-0-30 amp. D.C.....................................  S5.25
I5v. D.C., 30v. D.C.. 300v. D.C.......  $4.50
300 volts A.C.......................................... $5.50

CLEAR PLASTIC 
PANEL METERS

MR1P IV4 inch square, clear plastic, 1 inch round 
mounting hole. I V 4  inch deep:

1 milliampere (mA.) ..........  S3.50
500 microamperes (uA.) .......  S3.75
5 amperes (A.) ......................  S4.75

Also other types available.
MR2P 1% inch square, clear plastic face. IV2 inch 
round mounting hole. IV2 inch deep:
50 uA.....................  S5.50 1-0*1 mA.................  S4.00
50-0-50 uA.............  S5.75 1. 5. 10 A ......... S3.75
100 uA...................  S5.40 15. 30 A ...............  $4.50
100-0-100 uA.........  $5.50 15 vo lt d.c............ $3.75
500 uA...................  $4.00 30 vo lt d.C...........  $3.75
1 mA......................  $3.75 300 vo lt a.c........ S4.25
5. 10. 25. 50. 100. 1000 volt a.c.......  S4.50

250. 500 mA. .. $3.75
"S "  Meter (1 mA. f.s.d.) cal. 0*9 (with additional

scale in 10 db. steps over S9) ................. $5.25
“ VU" Meter, scale: minus 20 to plus 3 VU (0 to 

plus 3 VU In bold red a rc). Accuracy: w ithin
plus or minus 0.5 db. (at 0 VU) ................ $5.00

Stereo Balance Meter (1-0-1 mA. f.s.d.) .... S4.50 
Also other types available.

MR3P 33/* Inch square, clear plastic face, 23A inch 
round mounting hole, I 1/* inch deep:
50 uA.....................  $7.00 50-0-50 uA.............  S5.75
100 uA...................  $6.75 15 volts d.c........... $5.75
500 uA...................  $6.50 25 volts d.c..........  S5.75
1. 5. 10 , 25, 50. 300 volts a.c........  S5.75

100 , 250, and "V U " Meter .... $8.25
500 mA.............  $5.75

P25 2V4 inch square, clear plastic face, 
mounting hole, 3A inch deep:
50 uA.....................  $5.75
100 uA.................... S5.75
500 uA...................  $5.25
1. 5. 10. 20, 50.

250. and 500 
mA......................  $5.00

15 volts d.c. .. 
25 volts d.c. .. 
300 volts a.c. 
"S “  Meter .. 
"V U " Meter ..

Postage 25c

2V8 inch

.... S5.50 

.... S5.50 

.... S5.50 

.... $5.75 

.... S6.50

“SPECIAL” CARTRIDGES 
AND STYLUS

PC93LS Crystal Turnover Mono V2 in. mount. S2.40 
Y130 Crystal Stereo Turnover V2 in. mount. $2.50 
Y510 Ceramic Stereo Turnover V2 in. mount. $3.50 
Mono Ronette 105 Crystal Turnover V2 in.

mounting ....................................... ....................... $4.50
Ronette 105 Stereo Diamond Turnover V2 in.

mounting ...............................................................  $7.00
8TA Ceramic Sonotone. *2 in. mounting .... $6.50 
OTA Ceramic Diamond. V2 in. mounting .... $7.00 
B.S.R. Type C1. Stereo Ceramic Turnover.

V2 in......................................................................... $7.50
B.S.R. Type TC8M Mono Ceramic Turnover,

V2 in......................................................................... S4.75
B.S.R. Type TC8S Stereo Ceramic Turnover,

V2 in ......................................................................... S7.50

“ NIKKA” 1 WATT 
TRANSCEIVERS

P.M.G. Approved. Solid State. 14 Transistor Circuit 
inc. r.f. stage.

27.240 Mo. (provision for two channels).
Range boost circuit.
Up to 10 miles in open country or water.
Buzzer type Call System.
Squelch control.
Complete w ith leather carrying case.

$175 PAIR

DISCOUNT SPECIAL
BUY BULK AND SAVE 

New Brand Name Recording Tapes 
and Accessories

Reel Reels
Length Base Size per Pack Price
150 ft. . Acetate .... 3 in. ... 4 for ... $1.75
225 ft. . .. Acetate .... 3 in. ... 3 for ... $1.75
300 ft. . Mylar .... 3 in. ... 2 for ... $1.75
600 ft. . . Acetate .... 5 in. ... 2 for ... $3.25
900 ft. . .. Acetate .... 5 in. ... 2 for ... $3.75

1200 ft. . .. Acetate .... 7 in. ... 2 for ... S5.20
1800 ft. . .. Acetate .... 7 in. ... 2 for ... S6.50
1800 ft. . Mylar .... 7 in. ... 2 for ... $8.50
2400 ft. . Mylar .... 7 in. ... 2 for ... $9.25
3600 ft. . Mylar .... 7 in. ... 2 for ... $13.50

Tape Accessories
Head Alignment Tape. 100 ft. on 2 V2 in. reel $1.50
Tape Clips, packet of 75 .... ............................  $1.35
Book "Tape Editing and Splicing" ................  45c
Reel Holders, pair ................................................$1.00
Tape Jockey Cloths, packet of three ...............Si .00
Head-Kleen Tape. 225 ft. on 3 In. Reel ......... S I.75
“ Tape-Clean" Cloth Tape. 3 in. Reel ............... S I.75
Head and Guide Cleaner and Lube K it .........  SI .90
Address Cards, two-sided, packet of 30 ......... SI .40
Replacement Pressure Pad Kit ............................. $1.00
Sensing and Cuing Patches. Aluminium, packet

of 50 ......................................................................  $1.95
Splicing Tape. •/* in. wide. 300 in................... $1.00
Coloured Leader Tape, 5 in. x 2 V2 in. Reels.

100 f t ...........................................................  each $4.50
Available separately, all colours per reel .... $1.00
Solicinq Tape. W  in. x 100 In.............................  50c
Head Cleaner ............................................................ S1.00
Head and Guide Lubricant .................................... S1.00
Recorrler and Phono Drive Oil ...........................  75c
Non-Slip for Tape and Phono Drives .......... $1.00

Phono Accessories
Three Hi-Fi Stereo Record Cleaninq Cloths .. Si .15
Record Jockey Cloth .............................................  75c
Record Cleaninq K it ................................................$2.50
Stylus Microscope ..................................................  S3.00
Gauge Stylus Pressure ...........................................$1.50

REPLACEMENT STYLUS 
AT BARGAIN PRICES

53/ST Stereo (S325SR) Sapphire. Suit most Japan
ese Portable Record Players (forked fitt in g ). 
Normal Price S1.35. Special 75c.

NY/ST Stereo (S44SR) Sapphire. Suit Ronette 105.
Normal Price $1.35, Special 75c.

D4fi Stereo Diamond (D44SR). Suit Ronette 105.
Normal Price $5. Special S3.25.

051/35 Stereo Diamond (D35SR). Suit B.S.R.
TC8/S. etc. Normal Price S5. Special S3.25. 

D188/88 Stereo Diamond (DG8SR) L.P. Stereo/78. 
Suit B.S.R. C1. etc. Normal Price S7, Special
54.75.

D258 Steren Diamond (D96SR) L.P. Stereo/78. Suit 
Dual DNS. CDS630. Normal Price $7. Special
54.75.

MULTIMETER— Model OL64
20.000 ohms per volt D.C.. 8,000 ohms per volt A.C. 
D.C. Voltage: 0-0.3. 1. 10 . 50. 250. 500. 1.000 . 5.000. 
A.C. Voltage: 0-10 . 50 . 250. 1.000.
D.C. Current: 0-30 uA.. 1. 50. 500 mA.. 10 A. 
Resistance: 0-5 . 500K ohms, 550M ohms.
Decibels: minus 20 to plus 22 db., plus 20 to plus 

36 db.
Capacitance: 250 pF. to 0.02 uF.
Inductance: 0-500 H.
Load Current: 0-0.06 , 0.6. 60 mA.
Self contained Batteries: 22.5v. (BL015) x 1: 1.5v. 

(UM3) x 2.
Size and Weight: 6 in. x 4-1/5 in. x 2 in.; 650 g. 
Meter Movement Fundamental Sensitivity: 30 uA. 

F.S.D.
Meter Movement Internal Resistance: 3.100 ohm 

plus or minus 3 per cent.
Allowance:

For D.C. Voltanae range, plus or minus 3 per 
cent, of specified value.

For D.C. Current range, plus or minus 3 per 
cent, of specified value.

For A.C. Voltage range, plus or minus 4 per 
cent, of specified value.

For Resistance range, plus or minus 3 per cent, 
of scale length.

For Decibel range, plus or minus 4 per cent, 
of specified value.

PRICE: $19.75

TRIO COMMUNICATIONS 
RECEIVERS

Trio Model 9R59DE. four bands covering 540 Kc. 
to 30 Me., two mechanical filters for maximum 
selectivity. Product Detector for S.S.B. reception. 
Large tuning and bandspread dials for accurate 
tuning. Automatic noise lim iter, calibrated elec
trical bandspread. S meter and B.F.O. 2 micro
volts sensitivity for 10 db. S-N ratio.

PRICE $175
TRADE-IN ACCEPTED

MAGNETIC CARTRIDGES
CM500 Magnetic Stereo Diamond. 4 mV. at 

1 Kc., 20-20.000 c/s.. 3 grams tracking
weight ................................................................... $8.25
Spare Stylus ........................................................ S5.00

MC/Magnetic Stereo, 0.7 m il. Diamond. 6 mV. 
at 1 Kc.. 20-21.000 c/s., 2 grams tracking
weight ................................................................... $9.50
Spare Stylus ....................................................... S6.20

CLOSED CIRCUIT T.V. SYSTEM
CAMERA. Type CA-6V, including standard 25 mm. 

lens and 10 yards of Video Cable w ith Con
nectors. Special Price: $285 inc. tax.

VIDEO MONITOR. 8 inch type PM81V. $124 Inc. tax.
VIDEO MONITOR. 12 inch. Type PM121V. including 

Audio stage. $150 inc. tax.
VIDEO MONITOR. 16 inch. Type PM162VA. S145 

inc. tax.

TRANSISTOR INTERCOM UNITS
Four-Station: 1 master. 3 sub-stations. Three Tran
sistors. 250 mW. Amplifier. Battery operated 
(Eveready 216). complete with battery, wire, 
staples and fitting instructions. Price $19.75.
Two Station Model also available. Price $10.50. 
Three-Station Intercoms, as per above, one master 
and two sub-stations. Price S14.75.

CALL BOOKS and LOG BOOKS
Price 75c each.

RADIO SUPPLIERS
323 ELIZABETH STREET, MELBOURNE, VIC, 3000
Phones: 67-7329, 67-4286 All Mail to be addressed to above address

We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies. Ducon Condensers. Welwyn Resistors, etc
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"Open the door to 1969" is our 
theme for the first of "A.R ' s " new 
editorial style front covers. The 
illustration is an artist's impression 
of Radio Parts' Melbourne show-
room main entrance, recently re-
constructed as part of their "new 
look" for 1969. "A.R.," too, "opens 
the door" to all Amateurs with the 
promise of more technical news 
and articles during 1969. 



S IDEBAND ELECTRONICS ENGINEER ING 
If you like to keep informed on the latest developments and are also interested to hear what I have to 
say, just get on the mailing list for my monthly NEWS-SHEET. 

For the Christmas shopping period these are SPECIAL BARGAINS and premiums on package deals. 

GALAXY V. Mark III. Transceivers, using a pair 
of final tubes that were recently tested in Syd-
ney under laboratory conditions, providing 
360W. PEP output, the smallest powerhouse 
with the best receiver of the lot. $550. 

• SWAN: SW500C Transceivers, $650; SW350C 
Transceivers, $525; VX-2 Vox Units, $40; Model 
14-230 AC/DC Combination Power Supplies, 
$150; Model 14C DC Supply Module, $75. 

• HY-GAIN TH6DXX Master Tri-band Beams, with 
BN-86 balun, still only $200. 

• HY-GAIN TH3JR Junior Beams, $105. MOSLEY 
TA33JR Junior Beam, $98; next year the senior 
brother of the Mosley Junior, the MP-33, 3 
element Tri-band Beam, $125. 

• HAM-M CDR heavy duty Antenna Rotator, with 
230V. indicator unit, $180. CDR AR-22 Rotator 
for light beams, also with 230V. control unit, 
$60. 

• NEWTRONICS Hustler, 4-BTV 10-40 M Vertical, 
$55. (Top loading coils for 80 M expected 
again later on.) 

• GONSET two-metre S SB/AM/CW Sidewinder 
Transceiver, $350, including 115V. A C clip-on 
power supply-speaker unit. 

• MOBILE SUPPLIES, 12V. DC, negative or posi-
tive ground, extra heavy duty design with four 
35 ampere transistors, Australian made, $105. 

•k WEBSTER Bandspanners, all-band centre-loaded 
Mobile Whips, with swivel mounting and 
spring, $55. 

• MARK 10-15-20 M Tri-band Helical Whips, 
$27.50; MARK 40 M Helical Whip, $16. Ger-
man W3DZZ all-band Dipole, 110 ft. inverted 
V span, balun with traps, $25. 

• SPARE VALVES for all Transceivers. CETRON 
572B/T160L 150W. Triodes, $18. 

• TRIO TS-500 Transceiver with PS-500 Speaker-
Supply unit, spotless, demonstration units, 
$450. 

GELOSO 209R Receiver, with speaker, good 
condition, $125. 

NATIONAL COMPANY POWER TRANSFORMERS AND CHOKES 
U50/225 
U40/285 
U60/285 
U60/325 
U60/385 
U80/285 
U80/385 
F100/285 
U125/385 
E30/80 
F15/150 
8451 
8021 
6610 
11353 

240V. 225-0-225V. 
285-0-285V. 
285-0-285V. 
325-0-325V. 
385-0-385V. 
285-0-285V. 
385-0-385V. 
285-0-285V. 
385-0-385V. 

30 Henry 80 mA. 
15 Henry 150 mA. 
240V. 

6.3V.2A. 5V.2A. 50 mA. 
40 mA. 
60 mA. 
60 mA. 
60 mA. 
80 mA. 
80 mA. 

100 mA . 
125 mA. 

Choke 
Choke 

115V. 2A. Step-down Transformers 
15V. 5A 
5V. 3A 
6V. 0.5A 

6.3V.2A. 

S1.00 
S1.00 
S1.25 
$1.25 
$1.25 
31.50 
S1.75 
32.00 
$2.50 
31.00 
31.00 
32.50 
32.50 
81.00 
30.50 

All brand-new Power Transform-
ers, also many types of Audio 
Transformers, Neon B a l l a s t 
Chokes, Step-down Transform-
ers, DC Vibrator Transformers, 
etc. 

Ask for list and pool orders to 
save on freight, which must be 
charged extra, also packing. 

—Ar ie Bles 

SIDEBAND ELECTRONICS ENGINEERING 
P.O. BOX 23, SPRINGWOOD, N.S.W., 2777 Telephone: Springwood 511-394 
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SIDEBAND ELECTRONICS ENGINEERING 
proudly presents the latest addition to the line of 

YAESU-MUSEN Amateur Transceivers 

FT-200 

SPECIFICATIONS— 

• Band Coverage: 3.5-4.0, 7.0-7.5, 14.0-14.5, 21.0-21.5, and 
28.0-30.0 Mc. 

• Operating Modes: SSB, A M (A3h), CW. 
• Power Limits: 240W. PEP on SSB/CW, 75W. on AM. 
• IF and Crystal Filter: 9 Mc. 
® VFO Frequency Range: 5.0-5.5 Mc. 
• Maximum VFO Drift: Under 100 c.p.s. after 20 minutes 

warm-up. 
• Output Impedance: 50 to 120 ohms, non-reactive. 
• Carrier Suppression: Better than —40 db. 
• Sideband Suppression: Better than —50 db. at 1,000 

c.p.s. modulation. 
• Distortion Products: Better than 25 db. down. 

• Audio Range: 300-2,700 c.p.s. ± 3 db. 
• Receiver Sensitivity: 0.5 microvolt for 10 db. S/N ratio. 
• Filter Characteristics: — 6 db. at 2.3 Kc„ —60 db. at 

4.0 Kc. 
• Audio Output, Receiver: 1 Watt into 8 or 600 ohm load. 
• Power Supply: External, 12V. DC or 240V. AC. 
• Size: 13" x 5V2" x 11". 
• Weight: 16 lbs. 
• VOX and Calibrator: Internal, standard equipment. 
• Further Details: R.l.T. receiver incremental tuning, and 

built-in speaker. 
• Valve Line-up: 12AX7 mic. amp., 7360 bal. mod., 12AU7 

carrier osc., etc., 12BY7 driver, two 6JS6s final amp. 

It will be a few more months before this beauty will be available ex stock, but no doubt worth waiting 
for at the estimated total landed cost, S.T. included, of only S375. What is more, the set is also 
planned to be available in KIT FORM!!! A copy of the circuit diagram of the FT-200 is already available 
for one dollar, postpaid. 

Other YAESU MUSEN units now in stock: 
FL-DX-2000 Linear, $250. FR-DX-400 Receiver, $375. FL-DX-400 Transmitter, S375. FT-DX-400 and the 
FT-DX-100 Transceivers: New supplies of these are sailing, but at my prices they are already sold 
before they have landed! 

SIDEBAND ELECTRONICS ENGINEERING 
P.O. BOX 23, SPRINGWOOD, N.S.W., 2777 Telephone: Springwood 511-394 
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UOCUJ 

FEATURES: 

S E P A R A T E V.F.O. F O R T R A N S M I T T E R A N D R E C E I V E R 

• C R Y S T A L C O N T R O L • N O I S E L I M I T E R 

• S Q U E L C H • A.C.-D.C. O P E R A T I O N 

• N U V I S T O R F R O N T E N D • I N B U I L T P O W E R S U P P L Y 

• T R I P L E C O N V E R S I O N R E C E I V E R 

SPECIFICATIONS: 
RECEIVER 
Frequency Range: 
Sensitivity: 

Image Ratio: 
IF Frequency: 

Noise Limiting: 
Squelch: 
Selectivity: 
Audio Output: 
Input Impedance: 
TRANSMITTER 
Frequency Range: 
Power Input to Final 
RF Output Power: 

Crystal Type: 
Crystal Frequency: 

1 4 4 - 1 4 8 Mc AM 
1 microvolt for 10dB 

S / N at 145 .5 Mc 
(0 .05 W Audio Output) 

5 0 dB a t 145 .5 Mc 
1st IF 44 -45 Mc 
2nd IF 10 .7 Mc 

3rd IF 4 5 5 Kc 
Automatic 

1 microV-300 microV. 
20 dB down at lOKc 

3W 8 ohms 
5 0 ohms (Unbalanced) 

1 4 4 - 1 4 8 Mc AM 
: 2 2 to 2 6 Watts 

10W 1 4 4 - 1 4 6 Mc 
AC 2 4 0 V Operation 

9W 1 4 4 - 1 4 6 Mc 
DC 12.8V Operation 

FT-243 
8 - 8 . 2 2 2 Mc 

VFO Frequency: 8 - 8 . 2 2 2 Mc 
Microphone Input: 

High Impedance w /Push to Talk 
Frequency Response: 

— 3 dB at 3 0 0 and 3 , 0 0 0 c / s 
Output Impedance: 

5 0 - 1 0 0 ohms w/Coaxia l Connector 
POWER SUPPLY 
AC Operation: 1 1 7 / 2 3 0 V 6 0 / 5 0 c / s 

Receive Power Drain 
106 VA 

Transmit Power Drain 
1 4 6 VA 

DC Operation: DC 12.8V ( 1 2 / 1 4 V ) 
Receive Power Drain 

9 0 VA 
Transmit Power Drain 

1 2 0 VA 
Tubes and Transistors used: 1 6 Tubes 

1 Nuvistor, 8 Diodes, 4 Power Transistors 
Dimensions: H: 6 % " ; W: l l ' / e " ; D: 1 2 % " 
Weight: 22 .2 lb 
F . O . R . / F . O . A . S Y D N E Y $ 2 8 2 . 0 0 

CONSULT YOUR LOCAL RADIO DEALER, OR 

M A I L T H I S COUPON tdt/fti/ 
Please forward free Illustrated literature and 
specifications on Trio equipment. 

Name 

W c - s e s t o n 

SYON?Y. AUSTRALIA 

Address... 
(A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: 'WESTELEC,1 

_ _ S y d n e y . Phone: 40 1212 

LOW DRIFT 
CRYSTALS 

1.6 Mc. to 10 Mc., 
0.005% Tolerance, $ 5 

i i 

10 Mc. to 18 Mc., 
0.005% Tolerance, $ 6 

•b 

Regrinds $3 
THESE PRICES ARE SUBJECT % 

TO SALES TAX 

SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 

MAXWELL HOWDEN 
15 CLAREMONT CRES., 

CANTERBURY, 1.7, 

VICTORIA 

Phone 83-5090 

LOG BOOK 
IS N O W AVAILABLE 

L a r g e r , s p i r a l - b o u n d p a g e s 

w i t h m o r e w r i t i n g s p a c e . 

Price 75c each 
p lu s 17 C e n t s Post and Wrapp ing 

O b t a i n a b l e f r o m y o u r D i v i s i o n a l 
S e c r e t a r y , o r W . I . A . , P . O . B o x 3 6 . 

E a s t M e l b o u r n e , C . 2 , V i c t o r i a . 

A m a t e u r R a d i o , J a n u a r y , 1 9 6 9 



A General Coverage High Frequency Converter 
R. A. MURPHY,* VK5ZDX, and R. S. GURR,t VK5RG 

THE authors have for some time 
been entirely satisfied with the 
various converters they have 

built for the high frequency bands— 
a multiplicity of these units, used in 
conjunction with Command Receivers, 
etc., with a 3 to 6 Mc. tuning range, 
have proved so satisfactory that it was 
decided to build two composite con-
verters that would include all the 
desirable features of the originals. An 
article in "A.R." for April 1960 de-
scribes one of these converters. The 
composite versions would eliminate 
plugging co-axial cables in and out 
each time a band was changed, and 
produce an overall economy of power 
supplies. 

Deliberation over the proposed de-
velopment confirmed that the most 
suitable basic receiver to accompany 
the converter was one with a range of 
3 to 6 Mc., as both possessed this ver-
sion of the Command series, and if the 
idea was of interest to any other 
Amateur, the construction or duplica-
tion of a tuner covering this range 
would not be difficult. In each case the 
Command Receivers have been con-
siderably modified to provide additional 
selectivity, s.s.b. detection, etc. 
• 274 Diagonal Road, Oaklands Park, S.A., 5046. 
18 Richmond Avenue, Daw Park, S.A., 5041. 

Two similar cabinets were construct-
ed and both units, when completed, 
achieved the same results but by 
alternative means. The final range 
possible with the original combination 
was 3 to 30 Mc., however VK5ZDX 
has now expanded his range to cover 
0.5 to 30 Mc. 

CRYSTAL OSCILLATOR 
During development serious consid-

eration was given to an idea offered 
by VK5KS of using one 6 Mc. crystal 
and its harmonics as the local oscillator 
in the converter. Tests confirmed the 
loss of far too much spectrum in the 
immediate vicinity of 6 Mc. on all 

ranges, although the use of higher grade 
shielding and double tuned circuits in, 
the frequency multiplier section may 
have reduced this considerably. 

This problem was overcome with the 
use of alternative harmonics of crystals 
that were not in the tuning range of 
the main receiver. These were chosen 
to allow the progressive ranges 3-6, 
6-9, 9-12, . . . 27-30 Mc. 

R.F. TUNING CIRCUITS 
For economy of coils, two basic pre-

selector tuning ranges are used prior 
to the mixer, and the approx. 2 to 1 
tuning range of these is accomplished 
by two entirely different methods as 

FIG.1. BLOCK D IAGRAM VK5RG CONVERTER. 

M IXER 
6-15 M.HZ. 

S A J » 

O S t l L L A T o f t 

«4 MULT. 

6 B X 6 — _ 

M I X E R 

15-30 M.HZ. -

6 A J 9 

R.F. MIXER. DUALCATH-FOLL. 
66X6 6 A J 8 12 AT 7 

1. 
3-6 Mc/s. 

2. 

FIG. 2. 3-30M.HZ.- CONVERTER - VK5RG. 
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detailed in the following description. 
The novel method of mounting the 
switch wafers and using a detachable 
long shaft was stolen f rom "A Side-
band Package" by W6TEU in "QST" 
June 1958. 

VK5RG CONVERTER 
Two entirely separate r.f. and mixer 

stages are used, with the crystal oscil-
lator feeding both mixers. The outputs 
of the mixers are fed to a cathode 
follower which feeds to the low imped-
ance output sockets. Each f ront end 
has its own two-gang condenser and 
associated coils, slugs and trimmers, 
and covers 6-15 and 15-30 Mc. respec-
tively. Aerial input, oscillator and out-
put switching are arranged via a 4-bank 
12-position wafer switch. High tension 
to the unused mixer / r . f . section is 
disconnected on one wafer. 

Valve types and circuitry used were 
due to these being the most satisfactory 
in the developmental converters, be-
sides being on hand, and resort to "like 
new" mixers and cascode r.f. stages was 
not therefore considered. The inclusion 
of the power supply as an integral par t 
of the converter was considered desir-
able, as the unit could then be used in 
conjunction with any receiver desired, 
and thus demonstrated in any shack of 
those interested in its duplication. 

The basic block diagram is shown in 
Fig. 1 and the circuit in Fig. 2. 

The main dial of this converter tunes 
only the 15-30 Mc. condenser, and for 
dial economy the 6-15 Mc. gang is 
driven by a "Meccano" chain and 
sprocket set, so in effect we have a 
four-gang condenser, each two gangs 
beings dissimilar in capacity. Obvious-
ly, since we have two separate r.f. ends 
it is not necessary to track all four 
gangs. 

R.F. 

Coil details are not supplied as the 
later version (VK5ZDX) uses similar 
types. Fig. 3 indicates the ranges, 
oscillator frequencies, etc. 

Pos. 
R.F. 

Range 
Mc. 

Crystal 
Mc. 

Oscil-
lator 
Mc. 

Rx 
Tuning 
Range 

Mc. 
1 3-6 — 3-6 
2 6-9 6 12 6-3 
3 9-12 6 6 3-6 
4 12-15 18 18 6-3 
5 15-18 6 12 3-6 
6 18-21 8 24 6-3 
7 21-24 18 18 3-6 
8 24-27 6 30 6-3 
9 27-30 8 24 3-6 

10 ( 22-21 
( 28-29 

8.333 
8.333 

25 
25 

4-3 
3-4 

Fig. 3.—Crystal and Oscillator 
Frequencies, VK5RG Converter. 

OPERATION 
Operation is simple—the range switch 

is set as required, the receiver set to 
the appropriate i.f., and the r.f. circuits 

peaked up for maximum signal. This 
technique is similar to that required 
in "Racal" and similar receivers and the 
"two hand" tuning technique is no 
worse than the "Racal" method, where 
lour separate knob rotations are r e -
quired for any major frequency change. 
As the 3-6 Mc. receiver at VK5RG has 
instant switching of series and shunt 
padders to allow 3-4 Mc. bandspread, 
a tenth band position allows a greater 
bandspread on 10 and 15 metres. 

Two outputs which are isolated from 
each other are available to allow tun-
ing two frequencies on the one range, 
e.g. WWV on 15 Mc. and the 14 Mc. 
Amateur band; or 21.54 Mc. Radio 
Australia and the 21 Mc. Amateur band. 
This feature is handy when working 
Americans above 14.2 Mc. and monitor-
ing of your transmit frequency below 
14.2 Mc. is desired. Of course it is 
necessary to possess a second 3-6 Mc. 
receiver to do this. 

VK5ZDX CONVERTER 
Lessons learned with construction of 

the VK5RG converter showed that the 
following specifications could be incor-
porated in a more refined version:— 

IN -0-5-30. 
KHZ. 

RK STAGE MIXER CATHODE 
FOLLOWER 

6 B V 7 6BLKP) Vj 12 AT 7 

OSCILLATOR 
» MULT 
*Bxe M.HZ 

CATHODE 
FOLLOWER 

SBLSCT) 

CATHODE 
FOLLOWER 
\ I2AT 7 -

OUT 
•3-1 
M.HZ. 

out 
• 3 - 6 

M.HZ. 

FIG.4. BLOCK DIAGRAM VK5ZDX CONVERTER. 

MIXER. CATH-FOLL. 

Osc. Coil Tuning 
Pos. Tune Adjust 

1 6 Mc. C6 
2 As Pos. 1 

Nil Nil 
4 12 Mc. Slug & CI 
" " No C2 

No C3 
No C4 7 21 

8 15 
9 18 „ 

10 21 „ 
C5 

FIG. 5 . O S-30 M.HZ. - CONVERTER. - VK5ZDX. 
S1A-H Wafer Switch Assy. 

8 Bank x 11 Position 
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1. Expansion to include ranges lower 
than 3 Mc. 

2. Single two-gang condenser using 
switched multiple coils and trim-
mers in the r.f. tuner. 

3. Provision for adjusting oscillator 
injection for optimum. 

4. Use of alternative valves. 
The only apparent disadvantage is the 

need for a number of additional 12-
position wafer switch banks. The block 
diagram is shown in Fig. 4. 

coverage receivers, but gives one an 
assurance that the front end is actually 
selective. The inclusion of a 3 to 1 
vernier drive in each converter makes 
this adjustment simpler. 

Full details of circuit, coil details and 
chassis layout are given in Figs. 5, 6 
and 7 respectively. 

GENERAL 
Cabinets are simple aluminium 

chassis with front and back panels of 

2.T. 27 B4S Intirwound < 

12.T. 
20.84S (J. 27B&S B-»— 

12.T. 
20BIS L5 

30SV&7.T 
M.T.C/W. 
30S1KG. 

It 27B4S. . 

I.T. 27B1S.« 
B* i 

1 Turn 1 
Inttrwound 

IT 
20BIS L7 

<0.T. 33fWG 

SOT «v» 
30 swa. 

Scrambla wound. 

'«.T. cM 
>22 B&S. 

J-1 OSC WOUND ON 
>f6" DIA SLUG 
TUNED FORMER. 

FORMERS D1A SLUG TUNED 

ting will be welcomed. Where a reader 
may have a junk box with the basic 
parts, practical assistance in the form 
of suggested layout, alternative valves, 
etc., is also offered, should this be 
required. 

L1-L2, L3-L4: 
Tunes 0.5 to 1.5 Mc. 
(Standard b.c. aerial 
and r.f. coils). 

L5-L6, L7-L8: 
Tunes 1.5 to 3.0 Mc. 

LEI-L10, L11-L12: 
Tunes 6 to 15 Mc. 

L13-L14, L15-L16: 
Tunes 15 to 30 Mc. (.T. 

20 BIS. 

Tuning Ranees 
Com- Xtal 

Switch matid Fr«j. R.F. 
Pos. Rx Mix. Tune 

Mc. Mc. Mc. 
1 5.5-4.5 6 0.5-1.5 
2 4.5-3 6 1.5-3.0 
3 3-6 straight thru 3-6 
4 6 - 3 12 6 - 9 
5 6 - 3 15 9 - 1 2 
6 6 - 3 18 12-15 
7 6 - 3 21 15-18 
8 3 - 6 15 18-21 
9 3 - 6 18 21 -24 

10 3 - 6 21 24-27 
11 3 - 6 24 27-30 

FIG. 6. COIL ARRANGEMENT . 

OSCILLATOR CIRCUIT 
Direct capacitive coupling from the 

oscillator/multiplier valve to the mixer 
grid was used initially, but the detun-
ing effect when the mixer gang was 
tuned throughout its range made the 
level of injection unreliable, which re-
sulted in varying sensitivity over the 
bands. The final solution was to incor-
porate one of the manufacturers' re-
commendations and use cathode injec-
tion to the mixer, and this required the 
inclusion of the 6BL8 triode as an 
impedance transformer. 

Selection of the oscillator coupling 
condensers was at first by trial and 
error, but when finally completed and 
operational it was found that it was 
not necessary to have the multiple 6.8 
pF. coupling condensers—one only plus 
the elimination of the extra switch 
wafer would be in order. 

R.F. MIXER CIRCUIT 
The coupling between aerial and r.f. 

grid coils, and plate and mixer coils, 
was given many hours of attention 
and the values shown are the best to 
date. Suggestions as detailed by G2DAF 
in his R.S.G.B. "Communications Re-
ceivers" for the interstage coupling 
techniques were studied, but as the 
preselection required in this article 
only covered Amateur bands, the in-
ductive coupling method which has 
been universally accepted, was used. 
In determining coupling values, any 
compromise between gain and selec-
tivity was always decided in favour of 
selectivity, as further protection against 
spurious responses. 

These responses are minimal, and 
the repeated need for re-peaking of the 
preselector dial is perhaps onerous to 
those accustomed to wide range general 

same material—flanges on these panels 
allow use of expanded aluminium sheet 
to form sides and top covers and give 
the structure a measure of mechanical 
stability. 

Muting is possible by a switch on 
the front panel which opens the power 
transformer centre tap (circuit not 
shown, but standard). 

Since the normal two-gang condenser 
was never intended for use on common 
r.f. frequencies, watch out for the 
earthing fingers that are normally 
situated between the gangs. These 
must be good and thoroughly clean so 
that the rotor shaft is kept at earth 
potential otherwise instability will re-
sult. 

Crystals are standard DC11 and 
FT243 types and no trouble was en-
countered in getting any of them going. 
The 15 pF. feedback condenser between 
the cathode and the grid of the 6BX6 
may need to be modified in value de-
pending on the quality and size of the 
r.f.c. in the cathode. We used in one 
case a standard 2.5 mH. size and the 
other a 150 microhenry. A tip here is 
to use a standard 1 watt high value 
Philips resistor and wind to about twice 
the diameter with about 30 s.w.g. 
enamel wire, soldering the ends of the 
wire on to the brass caps of the resistor; 
a much cheaper r.f.c. for this class of 
service than obtainable over the 
counter. 

CONCLUSION 
The writers believe they have con-

structed two complete and useful pieces 
of equipment that could be duplicated 
by any S.wi. or Amateur. Parts are 
conventional and can be varied to suit 
the particular junk box. Correspond-
ence from those interested in duplica-

Tr T 

VERNIER 
«'.1 

BAND SELECT STND BY 

FIG.7 COMPONENT LAYOUT - VK5ZDX. 

J 1 

Amateur Radio, January, 1969 Page 7 



PROJECT-SOLID STATE TRANSCEIVER
PART THREE H. L HEPBURN/  VK3AFQ, and K. C. NISBET,t VK3AKK

ORGANISATION
Before proceeding to the detailed 

description o f another module, time 
w ill be spent on some non technical 
aspects of the project. A t the time of 
writing (last November 1968) well 
over a hundred enquiries about the 
project have been received— and an
swered. Since the rate of receipt of 
these enquiries has not slackened, it is 
probable that the number w ill have 
doubled by the time this article appears 
in print. The following points appear 
to be those on which additional infor
mation has been sought.

PARTICIPATION
Once a module has been described in 

these pages— and not before— it is 
available by writing to one of the 
authors (VK3AFQ ’s address below) 
stating the requirements and enclosing 
the appropriate remittance. The cost 
of each module, or, i f  applicable, the 
various options, is given in the text 
as that module is described. The project 
is open to anyone.

In view of the size of the project, 
and, further, that development and 
organisation are spare ( ! ! )  time activ
ities for those concerned, it was not 
possible for all circuit boards to have 
been drawn up and available, for all 
instructions to have been written, typed 
and duplicated, or for all circuit dia
grams to have been printed before the 
first article in the series appeared. It 
is anticipated that the complete basic 
project w ill have been covered by the 
April/May 1969 issue of “A.R.”  and, 
at that time, all units w ill be available.

CABINET WORK
More than enough people have indi

cated their requirement for the cabinet 
and associated metal work to be made 
available. Accordingly, this is being 
organised and it is anticipated that by 
mid March next full details of the 
cabinet, and the cabinets themselves, 
w ill be ready—watch “A.R.”  for this.

TIME SPAN OF PROJECT
One of the fundamental points of a 

project such as this is that it be kept 
“open”  for as long as possible. This 
ensures that participants can make up 
modules as time and money permit 
without any fear of missing out because 
of any restriction on the life of the 
project.

It is the present intention to keep 
this project open for at least two years. 
Even after this time, latecomers may 
be assured that kits and boards can 
be obtained.

DELIVERY
Delivery of kits not containing crys

tals is normally a week. Where kits 
contain crystals, delivery is normally 
3-4 weeks since crystals are only order
ed as required.

• 4 Elizabeth Street. East Brighton. Vic., 3187. 
'f 25 Thames Avenue. Sprlngvnle, Vic.. 3171.

In the event that temporary “out of 
stock” situations arise with suppliers 
(and this might well be the case during 
this holiday period), which cause major 
variations from the stated delivery 
times to occur, then participants affect
ed w ill be notified individually.

TESTING FACILITIES
Notwithstanding that the whole pro

ject needs but a minimum of test 
equipment to get it going properly, it 
has been decided that a lining up and 
checking service w ill be organised. 
Apart from the postage involved, there 
w ill be no charge for this service. But 
there must, in all fairness, be some 
stipulations attached to it. It is felt 
reasonable to confine this free service 
to complete transceivers, transmitters 
or receivers that have been made ex
actly to specification using kits obtained 
through the project. A  moments re
flection w ill suffice to show that it 
would be very difficult to include hybrid 
jobs (part project, part commercial 
module, part junk box type!) or modi
fied jobs or those containing “ improve
ments” .

QUERIES
If, prior to taking part in the project, 

or at any time during it, there are any 
points which are obscure, or require 
assistance, then it is hoped that would- 
be or actual participants w ill write, 
putting the problem to the writers. 
Every effort w ill be made to assist.

THE I F. MODULE
Only one module w ill be described 

this month— the i.f. module— but, since 
it contains at least three functions, 
some time and space will be devoted 
to its operation.

Reference to Fig. 9, the circuit dia
gram, shows that the module contains 
a two-stage amplifier using integrated 
circuits, a diode detector for a.m. and 
a.g.c. feed, an a.m. noise limiter and 
an a.g.c. voltage generator.

I.F. AMPLIFIER
T1 is a tuned circuit on 9 Me. which 

feeds a Motorola MC1550G integrated 
circuit. The I.C. is used as a series 
cascode amplifier in a common emitter, 
common base configuration. A.g.c. is 
applied to this stage but the current 
sinking a.g.c. facility of the chip is not 
used.

T2 is a double tuned circuit on 9 
Me. whose prime function is to reduce 
the overall noise bandwidth of the i.f. 
amplifier. Whilst taps are used on the 
two halves of T2 to present the correct 
input and output impedances to the 
two I.C’s, it would have been possible, 
with an increase in overall noise level, 
to take the output of the MC1550G 
straight into the second I.C.—a Fair- 
child UA719C.

As a matter of interest the Fairchild 
uA703 can be used in the same circuit 
as the MC1550G if the difference in 
base configuration is accommodated.

The second I.C.— the uA719C— uses 
triple cascoded emitter coupled ampli
fiers in a high gain circuit. An addi
tional amplifier on the chip is not used, 
but its associated connections are 
brought out to P.C.B. pins on the board 
for use, if needed, at a later stage.

The gain of the amplifier is such that 
a 1 microvolt signal is detectable. 
A.g.c. action commences at approxi
mately 8-10 microvolts input to give 
an a.g.c. rail which swings between 
9-10 volts under small signal condi
tions and 1 volt at maximum signal 
input.

SIGNAL RECTIFICATION
Before proceeding with the detail of 

operation of the detection/a.g.c. sys
tems, readers are asked to bear in mind 
that in any silicon transistor or silicon 
diode there is a voltage drop between 
base and emitter or between anode 
and cathode. With silicon devices this 
drop approximates to 0.5v. and, in the 
description that follows, w ill be called 
ViiB. (Perhaps this terminology will 
make the purist frown a bit when ap
plied to diodes, but it’s much simpler 
to use the one description.)

Output from the uA719C is applied 
to the detector diode D1 via the 0.01 
uF. coupling capacitor. D1 is forward 
biased to approximately 2.6 volts posi
tive with respect to earth by the 22K 
tab. pot and the two 10K resistors 
associated with it.

Under no signal conditions the V ue 
drop across D1 gives a cathode voltage 
of about 2.1 volts positive, which is also 
the base voltage of Q l. Again the VnB 
drop across Q l brings its emitter poten
tial to about 1.6 volts positive.

When an unmodulated signal is 
applied to D l, it is rectified and filtered 
by the combination of the IK  resistor 
and the two associated capacitors. The 
resulting DC voltage is then effectively 
in series with the fixed anode voltage 
of D l. Thus the base of Q l w ill be 
at some new voltage above that obtain
ing under no signal conditions, the 
actual increase being proportional to 
the signal applied to Dl. I f  now mod
ulation is added to the signal the base 
of Q l will vary around the new mean 
DC level at an audio rate.

The emitter of Q l w ill also vary 
around a mean DC level at an audio 
rate, but, because of V ue the mean DC 
level w ill be about 0.5 volt under that 
at the base of Q l.

Note that the mean DC levels at all 
these points w ill be proportional to the 
carrier level applied to D l.

Having thus explained the conditions 
obtaining at the emitter of Q l, let us 
follow the three separate paths which 
branch out from it:

(a ) The a.m. (with N/L) path.
(b ) The a.m. (no limiting) path.
(c ) The a.g.c. system feed path.

NOISE LIMITER PATH
Assume that there is an a.m. signal 

at the emitter of Q l—that is that the 
emitter is varying around some mean
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DC level at an audio rate. Let this 
mean DC potential be “e” volts. As
sume further that the N/L diode, D5, 
is not in circuit. Audio cannot go 
through the N/L path since it is effec
tively bypassed to ground by the 50 uF. 
capacitor. The DC potential at point 
“X” will, however, be the same as at 
the emitter of Ql, i.e. “e” volts. As
sume further that the slider of the 1.5K 
tab pot is adjusted to give it a voltage 
slightly less than 0.5 below “e” volts. 
If D5 is now replaced, it will be 
suitably forward biased into conduction 
and an a.m. signal path now exists 
through D5 to the “audio N/L out” 
point.

Now let a noise spike come from the 
emitter of Ql. It will be positive going 
(the negative going pulse having been 
stopped by Dl) and will instantly re
verse bias D5 into non conduction. The 
delay introduced by the 50 uF. con
denser and the two associated 6.8K 
resistors will prevent the voltage at 
the anode of D5 rising at the same 
rate. The effect is thus to block off 
D5 for the duration of the spike.

The above explanation takes certain 
liberties and ignores secondary effects, 
but does serve to explain the action of 
the noise limiter.
THE A.M. (UNLIMITED) PATH

As before, the emitter of Ql is vary
ing at an audio rate and straight cap- 
active coupling will give an audio out
put at the off-take point.

To give roughly the same a.m. audio 
output at both the limited and un
limited output points, the 2.2/2.2K 
divider network has been introduced, 
since the loss across the noise limiter 
circuitry is approximately 50%.
THE A.G.C. SYSTEM

The a.g.c. system used in this design 
is somewhat unconventional and, apart

from its application in this project, 
may be of a more general interest.

Conventional a.g.c. systems derive a 
voltage which is proportional to the 
signal level and apply it back to the 
emitters or bases of individual tran
sistors with each path being individ
ually engineered.

In the system to be described, which 
has been used very successfully by the 
authors and others in the Melbourne 
area, the method used is to derive an 
“h.t.” voltage which is inversely pro
portional to the signal. Application of 
a.g.c. thus becomes simply a matter 
of feeding individual stages, or a whole 
board, from a common rail. Within 
limits, simple transfer of an h.t. feed 
point from an uncontrolled rail to the 
controlled rail is all that is required 
to apply a.g.c.

Reverting to the circuit diagram and 
assuming no signal conditions, Q2 and 
Q3 are turned off and the collector of 
Q3 is at supply rail potential. Q4 is 
an emitter follower and, again under 
no signal conditions, its emitter is about 
0.5 volt below the supply rail because 
of the Vde drop.

The 47 ohm resistor in the collector 
of Q4 has been included to prevent 
the sudden demise of the device should 
the emitter be accidentally shorted to 
ground. A side effect of this resistor is 
slightly to upset the DC voltage con
ditions assumed in this description, but 
this secondary effect will be ignored 
in the interests of simplicity.

Note too that the VBE’s of D2, D3, D4, 
Q2 and Q3 are effectively in series and 
amount to some 2.5 volts.

If now a signal appears at the emit
ter of Ql (no matter whether it be 
a.m., s.s.b., c.w. or any other mode), 
the mean DC level of the Ql emitter 
will rise as explained above. When this 
DC level exceeds the V be’s  of Dl, 2, 3, 
Q3 and D4, then Q2 and Q3 will be

switched on, Q3 will start to draw 
current, its 4.7K collector load will 
drop voltage and the collector DC volt
age will drop to a value below the h.t. 
supply rail. The emitter of Q4 will 
follow this drop and, in fact, because 
of Vbe again, will be about 0.5 volt 
less than Q3’s collector. Thus the a.g.c. 
rail connected to the emitter of Q4 
will rise and fall according to the 
strength of the signal applied to the 
diode detector Dl.

The “threshold” of the a.g.c. system 
is adjusted by means of the 22K tab pot 
which sets the DC conditions of Dl.

The preferred “instant attack—slow 
decay” characteristics of a present day 
a.g.c. system are conferred by Q2 and 
the three large capacitors in its emitter 
circuit.

Q2 is used as an emitter follower and, 
when switched on by a signal, provides 
a low impedance path instantly to 
charge up whichever of the three large 
condensers (50 uF., 320 uF. or 1,000 
uF.) are earthed. When the signal is 
removed, these condensers cannot dis
charge back through Q2 but must dis
charge (relatively slowly) through Q3 
and its emitter resistor.

The 50 uF. condenser is permanently 
connected to earth to provide the quick
est decay rate and the 320 uF. or 1,000 
uF. condensers can be selected by a 
front panel control to give two addi
tional decay rates.

If a.g.c. “on/off” facilities are re
quired a simple switch, which trans
fers the device feed point between the 
controlled and uncontrolled rails, is 
all that is required.

Like all high gain circuits, the layout 
of the i.f. strip herein described is 
critical. Considerable experimental 
work has gone into this particular unit 
to evolve a layout which is both repro- 
ducable and free from instability.

(C ontinued on Page  25)

l.c. 1. I.C.2. D IO DES TRANSISTORS
Motorola MC1550G Fairchild uA719c 5-AN1001(Fairchild) 4 -2 N 3564(Fairchild)

T1— Secondary is 40 turns of 33 B. & S. wire on 
Neosid type former, fitted with F29 slug. Primary 
is 10 turns of 33 B. & S. wire over cold end of 
secondary.

T2— Primary and secondary. 40 turns of 33 B. & S. 
wire, tapped 10 turns from cold end, on Neosid 
type formers, fitted with F29 slug. Colls mounted 
15/32 Inch apart.
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S.S.B. Transmitter—An Amateur Engineering Project
PART FOUR H. F. RUCKERT,* VK2AOU

ADDITIONAL DESIGN FEATURES
Cooling Blower: One can use a pro

tective cover which has more holes 
than metal to allow air flow and cooling 
of under and above chassis compon
ents, but it does not take long for a 
dust layer to cover everything. To
gether with high air humidity, this dust 
can cause considerable trouble and sets 
which are just about filled with com
ponents are difficult to clean effec
tively.

A good fan or blower costs money 
and takes some chassis room. The 
blower motor should have no brushes, 
which cause radio interference, must 
be large enough to move sufficient air 
without having to run too fast, which 
would cause too much running and 
hissing air noise. Excessive noise in 
the shack would mask weak signal re
ception, causes a modulation back
ground, and may even trigger the vox 
circuit, putting the transmitter on the 
air.

The blower installed fulfills the men
tioned requirements. Air enters the 
blower through a three-layer fly wire 
mesh screen and fills the below chassis 
compartment of the p.a. From here 
one third of the air goes through a 
number of holes in the bottom cover 
of the p.a. housing, guided by a sponge 
plastic ring with whistle noise pre
venting wire mesh in between, and 
through correspondingly placed holes of 
the underneath standing exciter lid. 
The exciter cover has holes at the sides 
and rear and also in the bottom plate.

Two thirds of the air is forced from 
the p.a. under chassis room up through 
three rings of holes which surround the 
valve holders of the p.a. valves. Cor
responding holes are in the p.a. lid top. 
In this way a strong air flow goes along 
the valve envelopes. Additional holes 
are in the side and rear of the p.a. 
housing cover. This blower keeps the 
transmitter temperature at about half 
the temperature (°C.) it would reach 
without the blower. This means that 
sensitive components like diodes, elec
trolytic capacitors, mains transformers 
and valves will last much longer in 
summer.

A.L.C. Circuit: This is actually a 
voltage level delayed a.g.c. circuit oper
ated by a portion of the r.f. voltage 
taken from the exciter output terminal. 
An adjustable diode counter bias can 
be set in such a way that the a.l.c. 
will only become effective if the drive 
voltage exceeds a certain value. With 
the 100K ohm resistor this level can 
be from no a.l.c. action to a value which 
allows only 60% of the maximum drive 
to be applied.

The a.l.c. is not used to compensate 
the gain differences which occur when 
the bands are changed, in order to pre
vent distortion, it is more a means to 
prevent overdriving the p.a. Working 
on four valves, the action is very effec
tive with only a few volts applied.

Netting: The transmitter can be
tuned up on a received frequency with
out turning the p.a. on. The netting 
switch S2a imbalances the ring modu
lator resistors via a small relay to 
obtain a carrier signal on the desired 
frequency. Audio is disconnected from 
the ring modulator by a stand-by relay 
contact pair. The —50v. blocking volt
age is removed from the a.l.c. line with 
switch S2b, and the gain of the four 
valves can be manually selected with 
the 100K ohm netting level control.

Some r.f. is getting into the receiver 
first mixer via the commonly used crys
tal oscillator and the v.f.o. can be tuned 
to zero beat the received frequency. 
The tuning has to be made from one 
side, or the sharp receiver crystal filter 
makes the beat note inaudible. The 
p.a. remains off with the screen grid 
voltage disconnected by an aerial relay 
contact.

Driver Toning and Output Meter:
It was found very handy to have a 
tuning indicator for the exciter during 
experiments with the exciter and when 
tuning the exciter after far-going fre
quency changes, before the p.a. is turn
ed on and tuned. A small voltage is 
taken from the exciter output terminal, 
rectified and fed to a transistor. The 
power was insufficient to operate and 
match the 1 mA. 50 ohm meter, but the 
transistor d.c. amplifier solved this 
problem. With the help of this meter, 
one can see the detuning and driver 
loading effect the grid to cathode space 
charge of the p.a. valves has on the 
driver and its tank circuit.

Other Meters: The combined grid 
current, if some should occur, of the 
p.a. valves is always monitored by a 
1 mA. meter, which is useful when 
conducting experiments and to check 
the operating conditions to prevent flat 
topping.

One meter was installed to act as 
multimeter to measure all other p.a. 
operating conditions:

(a) Cathode current of each of the 
three valves separately.

(b) The screen grid voltage (two 
selectable values).

(c) The control grid bias (adjust
able) .

(d) The combined screen grid cur
rent and stabiliser action.

(e) The h.t. plate voltage.
The switch S6a and S6b selects also 

the necessary shunts and dropping re
sistors.
FINAL TESTS

The exciter was set up with a 1:4 
capacitive voltage divider of 60 pF. 
total capacity, taking the place of the 
p.a. input circuit. The capacitive load
ing mentioned earlier may be substi
tuted by a resistor causing a similar 
r.f. voltage drop at the exciter plate.

An audio signal generator was used 
to obtain the a.f. input voltage (replac
ing the mike) and the resulting s.s.b. 
exciter output voltage was measured 
with the r.f. probe of a v.t.v.m. The 
graph shows the result for l.s.b. and 
u.s.b. operation, both with and without 
50% compressor action. The a.l.c. was 
turned off to avoid a lift of the lower 
a.f. frequencies by limiting the stronger 
higher a.f. frequencies.

We see that the compressor had—as 
intended—very little effect on the a.f. 
response. The 2 Kc. wide flat top of 
the crystal filter shows up, and the a.f. 
response is practically the same for 
l.s.b. and u-s.b. transmission.

It appears from these curves that the 
bass part is too much suppressed, but 
playing back the operator’s voice of a 
recorded transmission showed clearly 
that the earlier used carrier frequen
cies, which were closer to the crystal 
filter pass band, resulted in less intel
ligibility due to the rather low pitched 
voice of the operator and the strong 
bass response of the dynamic micro
phone. These effects, together with a 
slight bass lifting action of the a.Lc., 
made it necessary to adjust the carrier
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THE 122-SSB AND POWER SUPPLIES
R. D. CHAMPNESS* VK3UG

crystals to be 500 c/s. outside the —6 
db. filter frequency points, as shown 
on the abovementioned filter response 
curve.

One can also pick up with the mike 
a voice radio transmission which is re
broadcast by the s.s.b. transmitter, re
ceived with the station receiver and the 
b.c. signal is compared with the s.s.b. 
signal. This shows quickly how much 
intelligibility is lost in the s.s.b. rig. 
For this test, a suitable dummy load 
has to be used.

Next the complete transmitter was 
tested, working into a low s.w.r. dummy 
load of 52 ohms (Heath Cantenna). The 
output can be measured with a series 
connected r i .  thermocouple amp. 
meter,* * but one should remember that 
many of these amp. meters are only 
correct within a limited frequency 
range not necessarily 3.5 to 30 Me.

The other way is to connect a suitable 
r.f. volt meter to the dummy load* 
(P =  0.5 Enc2 -S- R). The audio source 
was the tape recorder playing back a 
pre-recorded 800 and 1,800 c/s. steady 
signal (double tone) from the speaker 
to the transmitter mike. The new legal 
maximum power of 200 watts average 
= 400w. p.e.p. output was obtained 
without grid current on the 80 to 15 
metre bands and slightly less on 10 
metres. The mains voltage has some 
effect as will be expected.

This transmitter can be left running 
under these conditions for several hours 
which permits many experiments to be 
made. With the steady input signal 
(double tone) flat topping occurs as 
soon as grid current flows, because 
a higher average screen grid current 
causes the U~ regulator to cut out. 
This does not happen with speech mod
ulation and occasional grid current 
pulses of 0.7 mA. The aJ.c. and a.f. 
compressor can keep things under 
control very easily.

With the transmitter working into 
the dummy load and transmitting the 
pre-recorded voice of the op., it is 
interesting to check with the station 
receiver (r.f. overload must be care
fully prevented) the transmitted band
width, the carrier and unwanted side
band suppression. The suppression of 
the unwanted sideband is mainly a 
function of the filter curve and the a.f. 
frequencies which are transmitted. 200 
c/s. are far less suppressed than 2 Kc. 
This transmitter needs between —60 
db. points a 4.2 Kc. bandwidth, as 
already indicated by the filter curve.

COMMENT
There are many different approaches 

or circuits available to achieve similar 
results or better ones. Finer points will 
be changed and more refinements add
ed as time goes on, because re-sale 
value has not to be considered. This 
Amateur engineering project taught 
the writer many interesting and useful 
details about electronics. With a small 
financial outlay, a considerable amount 
of time—reserved for a home study 
hobby—and with mainly those parts 
collected over the years, a fine piece 
of equipment was completed.
« W3HTF, “QST,”  D ecem ber 1965.
• “A m ateur R ad io /’ D ecem ber 1966.

Many Amateurs probably have an old 
trusty 122 gathering dust in the comer 
of the shack. This set, built during 
the Second World War, before ss.b. 
became really known, and hence isn’t 
a dream to use in an s.s.b. net, as 
probably many may have found out. 
Many of the shortcomings of this set in 
this regard can, however, be minimised 
and I find my set now is quite pleasant 
to operate with s.s.b. stations as well as 
a.m. stations.

Many articles on 122s have been 
published in “A.R.” over the years and 
reference to these is most enlightening. 
I have done the various modifications 
as seen fit and did a few of my own. 
An increase of power never goes amiss 
and with the power supply described 
in May 1967 issue of “A.R.” I was able 
to increase a.m. input from 12 watts 
to 28 watts on 240 volts. This supply 
works well and I have included in this 
article a modified version of the l.t. 
section which I find very effective and 
with replacement of the 120 ohm and 
180 ohm resistors in the AC128 base 
supply with a potentiometer of 500 
ohms, the voltage can be varied be
tween about 5 volts and 15 volts at 
up to 2 amps. A simple effective supply 
with low ripple and fairly good regula
tion. For use in the 122, the l.t. d.c. 
supply should put out 12.5 volts.

Having solved the power supply 
problem, the in-built problems of the 
122 had to be solved. The b.f.o. control, 
as any operator of a 122 knows, is a 
horrible concoction. This was replaced 
with a single moving plate condenser 
connected to the grid of the b.f.o. valve. 
Operation is now very smooth and only 
a slight touch up of the b.f.o. slug is 
necessary. The leads which went to 
the rheostat are taped out of the way.

The tuning of the 122 is pretty direct, 
so a 5:1 reduction drive was fitted and 
now it tunes like one of the latest s.s.b. 
rigs.

For some aerials there is not enough 
capacity switched in by the aerial 
selector switch, so in B position I
• 24 O’Dowds Kd., W arragul, 3820.

wired another 140 pF., and in C I add
ed another 100 pF., and it is now much 
easier to load on some aerials.

To do this mod. involves removing 
the r.f. transformer and then the switch 
assembly, fitting wires to the various 
switch lugs and in my case extending 
them to a tag strip on the side of the
r. f. transformer so that any additional 
capacity wired in can be easily altered 
to suit the aerial.

Now having completed all that, the 
nastiest problem of them all had to 
be solved—that of getting accurate 
netting. The 122 has an in-built ar
rangement which switches in a com
pensating trimmer to correct any dif
ference in frequency caused by the 
difference in operating conditions of 
the v.f.o. in net and transmit conditions. 
The h.t. is about 50 or so on net and 
about 250 on transmit. Unfortunately, 
in my case, the compensating capaci
tors C31A and C31B, even at minimum 
capacity, were too large and I had to 
cut them out of circuit. 1 changed the 
value of the 6U7G screen resistor and 
with no compensation I can net to 
within about 200 cycles. Not as close 
as I would like, but not too bad. The 
screen resistor in my case was increased 
to 47K ohms.

Having completed these modifica
tions, I find the set quite good in its 
performance, considering what it is and 
the standards demanded these days. 
The only defect still left is the very 
broad i.f. response, which on mine 
means strong stations spread over about 
17 Kc. I am attempting to obtain a 4 
kc. filter for the i.f. which could give 
the old girl even longer life yet.

There is a certain amount of fre
quency shift with modulation and some
s. s.b. transmitters are not free of this 
either, but the amount is not excessive. 
C.w. on 40 does, however, get reports 
of chirp, but even so, it isn’t the worst 
c.w. signal on the band.

If you’re not overloaded with the 
chips and have a 122, well why not 
join the s.s.b. boys with an a.c.-ised 
and s.s.b.-ised version?

3

R4 and R5 varied for use with 122 to obtain 12 to 12.5 volts on load.
Replace R4 and R5 with a 500 ohm potentiometer for variable voltage.
BYZ13S need W t Inch sq. heat sink each. 2N441 a Ferris 7000 heat sink. AC128 a flag 

type heat sink.
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/2eview
H.M.V. "KIMBERLEY"

This review is the result of a sug
gestion received from one of our read
ers. The “Kimberley” is a transistor 
portable receiver and the fact that it 
covers from 525 Kc. to 30 Me. decided 
us to approach E.M.I. (Australia) Ltd. 
and request that a unit be made avail
able for our evaluation. This they did, 
and also supplied a service manual and 
other literature. Our findings are based 
on intermittent use over a fortnight.

The receiver as received by us was 
in original factory packing, the outer 
container being a strong fibre-board 
carton, the unit itself being sealed in 
a polythene envelope. The carton also 
contained about 20 feet of wire complete 
with plug for use as an external aerial, 
and about 4 feet of wire for earthing 
purposes. A guarantee and instruction 
book were also included.

An earpiece was in a leather pouch 
strapped to the carrying handle of the 
receiver.

The overall dimensions of the re
ceiver are 12" long, 7" high and 3\ "  
deep. Front panel controls are dial 
light switch, tone, earpiece socket, fine 
tuning control and band switch. A 
combined on/off switch and volume 
control are on the left hand end while 
the main tuning knob is on the right 
hand end. The sloping top panel ac
commodates dials for the broadcast 
band with Australian stations all 
marked and a frequency scale.

A separate dial covers the three high 
frequency bands calibrated in mega
cycles with 500 Kc. points marked. A 
separate logging scale is incorporated 
and the various bands in which small 
ships and Flying Doctor services can 
be found are colour coded.

The telescopic aerial projects through 
the right hand end of the top panel. 
The general appearance of charcoal 
grey plastic with aluminium tril is 
extremely attractive.

Removal of the back panel reveals 
a 7" x 4" oval speaker, a most impres
sive bandswitch assembly and a 6" x 
2" printed circuit board holding the i.f. 
and audio sections. A good sized bat
tery (Eveready type 276-P) supplies 
the necessary 9 volts. The tuning mech
anism is cord driven, the cord also 
driving the pointers for the dials. A 
circuit diagram and layout sketch is 
attached to the inside of the back panel.

On our unit, both pointers were 
approximately 1/8" away from the zero 
point on the dials, and checking b.c. 
stations showed the error to be present 
over the whole dial. Checking the s.w. 
bands against a 500 Kc. crystal oscilla
tor showed the same error to be pre
sent, indicating the driving drum to 
be incorrectly located on the tuning 
capacitor. The service manual does not 
give any information on this adjust
ment, so we left it as it was found.

The frequency ranges are:
525 to 1620 Kc.
1.6 to 4.8 Me.
4.6 to 14.0 Me.

14.0 to 30.0 Me.

The intermediate frequency is the 
normal 455 kc. Battery drain at zero 
audio output was found to be 12 mA, 
well within the manufacturer’s speci
fication. The audio output is quoted at 
500 mW. approximately, and although 
not checked, we found it adequate for 
normal listening.

Nine transistors and two diodes are 
used as follows: BF115 r.f. amp., 2N3646 
osc., SE1010 mixer, AX1202 1st id., 
BF185 2nd i.f., AY1110 a.f. amp.,
SE6002 audio driver, AC187 AC188 
matched pair audio output, OA90 audio 
detector and an AB1101 a.g.c. detector.

The service manual suggests that 
sensitivity and distortion tests be made 
by listening, and this was the method 
we adopted. Performance on the broad
cast band was more than adequate, in 
fact staggering in the evenings, many 
country and interstate stations being 
heard at comfortable level using the 
in-built loopstick as the only aerial. 
Using the telescopic aerial, a quick run 
was made over the Amateur bands. 160 
metre portables 80 miles away were 
copied without trouble. Interstate sta
tions on 80 and 40 metres were read
able with the gain turned well up. A 
large amount of illegal 27 Me. activity 
was monitored at good strength, but 
as these types do not make their loca
tions public knowledge, they were of 
little help in our tests. No outpost 
services (i.e. Flying Doctor, etc.) were 
heard, but considering their low power 
and locations this was not surprising. 
Overseas commercials were easy copy.

Further tests were run, using a 50 
ft. length of wire for an aerial. As a 
comparison the station receiver (an 
American communications job) was 
also fitted with a long wire. Anything 
audible on the station receiver was 
also audible on the “Kimberley”, but 
the problem was to resolve the side
band stations. This was overcome by 
using the transmitter v.f.o. to supply 
a carrier, not ideal but effective. As 
was expected, the bandpass of the i.f. 
strip is too broad to separate the sta
tions in the Amateur bands, but even 
so a large number could be copied. The 
fine tuning (a 1-3 pF. capacitor across 
the oscillator) was essential to resolve 
the sideband. Without an r.f. control, 
some overloading was noticed on s.s.b. 
signals, and it was necessary to reduce 
the coupling to the aerial.

Purely from curiosity, the “Kimber
ley” was operated alongside two im
ported receivers of similar specifica
tions, but lacking the tuned r.f. stage. 
The r.f. stage really showed its worth, 
many stations being copied which were 
barely audible on the receivers lacking 
this facility.

In summing up, we give high marks 
for appearance and finish, the use of a 
speaker of reasonable size, and a bat
tery of large capacity. For the purposes 
for which the receiver was designed 
the performance is first class. The in
struction book is well written in lang
uage “the man in the street” can under
stand, and includes a list of Australian 
broadcasting stations, domestic short
wave services and a list of times and 
frequencies of overseas stations trans
mitting programmes in English to 
Oceania. The guarantee is usual for 
this type of equipment.

Years of experience with all geared 
tuning mechanisms and slow motion 
vernier dials, has left us with a jaun
diced view of cord-driven systems. 
While no doubt adequate for the broad
cast band, they leave a lot to be de
sired on the higher frequencies. Un
doubtedly the designer had similar 
ideas, and added the fine tuning facility. 
It was money well spent.

If any low marks are to be awarded, 
they go to the fact that tuning and 
volume control knobs have to be re
moved before the back cover can be 
taken off, but this is a minor point.

The “Kimberley” is not a commun
ications receiver, and no claims are 
made in that direction. It does what 
it was designed to do and does it well. 
W.I.C.E.N. operators wishing to moni
tor fire-fighting frequencies and S.w.l’s 
in particular will be interested in this 
receiver. A small outboard b.f.o. is 
easily and cheaply constructed, and with 
the projected change to s.s.b. by Flying 
Doctor and maritime services to com
mence in 1970, to say nothing of the 
vast number of Amateur stations using 
this mode of transmission, such an 
accessory is highly desirable.

We suggest that anybody contemplat
ing the purchase of a portable receiver 
would be well advised to have a look 
at the “Kimberley”. It retails at $96.

SILENT KEYS
It is with deep regret that we 

record the passing of the following 
Amateurs:

VK2DE—Phil Renshaw. 
VK5QT (ex VK2BM)—

H. F. (Fred) Trehame.
VK2 Associate—

W. H. (Bill) Clark, L1.B.

NEW STANDARDS FOR 
B.C. STATIONS

The A ustra lian  B roadcasting  Control Board 
has de term ined  new  standards fo r the  technical 
equ ipm en t and  operation  of m edium  frequency 
b roadcasting  stations.

Mr. M yles W right, C hairm an of th e  Board, 
said th a t  th e  new  standards have been fram ed  
in  th e  ligh t of technical developm ents in  th e  
b roadcasting  field and  experience in  th e  
application of th e  original standards.

Mr. W right added th a t  p rio r to determ ining  
the  new  standards, th e  B oard took in to  con
sideration  com m ents on th e  d ra ft of th e  s tan d 
ards inv ited  from  a  w ide  range of in te rested  
parties  in  th e  b roadcasting  industry—both  
G overnm ent and  com m ercial sections. The 
d ra f t  h ad  been  th e  sub jec t of favourable com 
m en t from  m any  quarters .

The new  standards a re  considerably m ore 
com prehensive th an  th e  previous s tandards and  
pa rticu la r a tten tion  has been given to  th e ir  
form  of presen tation  an d  layou t w ith  a  view  
to  sim plify ing  reference to  them  in  day  to  
day  operations. The outstanding  fea tu re  of th e  
new  standards is th e  g rea te r detail in w hich 
requ irem en ts in  respec t of equipm ent perfo rm 
ance and  operation  a re  treated , including  the  
addition  of new  m ateria l concerning m ethods 
to  be observed in setting  up  equ ipm ent fo r th e  
conduct of perform ance m easurem ents as w ell 
ns exp lanato ry  notes re levan t to th e  ac tu a l 
m easurem ent of equ ipm ent perform ance. T he  
B oard believes th a t the  new  s tandards rep resen t 
a valuab le  con tribu tion  tow ards th e  fu r th e r  
im provem ent of the  technical quality  of the  
m edium  frequency  broadcasting  service.

T he  standards have been Issued to  b ro ad 
casting  stations and  o th e r sections of th e  in 
du stry  d irec tly  concerned w ith  them .
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AUSTRALIAN DX CENTURY CLUB AWARD
OBJECTS
1.1 This Award was created in order to stim

ulate interest in working DX in Australia 
and to give successful applicants some 
tangible recognition of their achievements.

1.2 This Award, to be known as the “DX Cen
tury Club" Award, will be issued to any 
Australian Amateur who satisfies the 
following conditions.

1.3 A certificate of the Award will be issued 
to the applicants who show proof of having 
contacted one hundred countries, and will 
be endorsed as necessary, for contacts made 
using only one type of emission.

REQUIREMENTS
2.1 Verifications are required from one hundred 

different countries as shown in the Official 
Countries List.

2.2 The Official Countries List will be pub
lished annually in “Amateur Radio" and 
will be amended from time to time as 
required. Should a country be deleted from 
the Countries List at any time, members 
and intending members will be credited 
with such country If the date of contact 
was before such deletion.

2.3 The commencing date for the Award is 
1st January 1946. All contacts made on or 
after this date may be included.

OPERATION
3.1 Contacts must be made in the H.F. Band 

(Band 7) which extends from 3 to 30 Me., 
but such contacts must only be made in 
the authorised Amateur Bands in Band 7.

3.2 A ll contacts must be two-way contacts on 
the same band. Cross band contacts will 
not be allowed.

3.3 Contacts may be made using any author
ised type of emission for the band con
cerned.

3.4 Credit may only be claimed for contacts 
with stations using regularly-assigned Gov
ernment call signs for the country con
cerned.

3.3 Contacts made with ship or aircraft sta
tions will not be allowed, but land-mobile 
stations may be claimed provided their 
specific location at the time of contact is 
clearly shown on the vertlflcation.

3.6 A ll stations must be contacted from the 
same call area by the applicant, although if 
the call sign is subsequently changed, 
contacts will be allowed under the new 
call sign providing the applicant is still 
in the same call area.

3.7 A ll contacts must be made when operating 
in accordance with the Regulations laid 
down in the “ Handbook for the Guidance 
of Operators of Amateur Wireless Stations” 
or its successor.

VERIFICATIONS
4.1 It will be necessary for the applicant to 

produce verifications in the form of QSL 
cards or other written evidence showing 
that two-way contacts have taken place.

4.2 Each verification submitted must be ex
actly as received from the station contacted, 
and altered or forged verifications will be 
grounds for disqualification of the appli
cant.

4.3 Each verification submitted must show the 
date and time of contact, type of emission 
and frequency band used, the report and 
the location or address of the station at 
the time of contact.

4.4 A  check list must accompany every appli
cation setting out the details for each 
claimed station in accordance with the 
details required in Rule 4.3.

APPLICATIONS
5.1 Applications for membership shall be ad

dressed to the Federal Awards Manager, 
Box 2611W, G.P.O., Melbourne, Vic.. 3001, 
accompanied by the verifications and the 
check list with sufficient postage enclosed 
for their return to the applicant, registra
tion being included if desired.

5.2 A  nominal charge of 25c, which shall also 
be forwarded with the application, will be 
made for the issue of the certificate to 
successful applicants who are non-members 
of the Wireless Institute of Australia.

5.3 Successful applicants will be listed period
ically in “Amateur Radio” . Members of 
the D.X.C.C. wishing to have their verified 
country totals, over and above the one 
hundred necessary for membership, listed 
will notify these totals to the Federal 
Awards Manager.

5.4 In all cases of dispute, the decision of 
the Federal Awards Manager and two 
officers of the Federal Executive of the 
W.I.A. in the interpretation and applica
tion of these Rules shall be final and 
binding.

5.5 Notwithstanding anything to the contrary 
in these Rules, the Federal Council of the 
W.I.A. reserves the right to amend them 
when necessary.

AUSTRALIAN V.H.F. CENTURY CLUB AWARD
OBJECTS
1.1 This Award has been created in order to 

stimulate interest in the V.H.F. bands in 
Australia, and to give successful applicants 
some tangible recognition of their achieve
ments.

1.2 This Award, to be known as the “ V.H.F. 
Century Club” Award, will be issued to 
any Australian Amateur who satisfies the 
following conditions.

1.3 Certificates of the Award will be issued 
to the applicants who show proof of having 
made one hundred contacts on the V.H.F. 
bands, and will be endorsed as necessary, 
for contacts made using only one type 
of emission.

REQUIREMENTS
2.1 Contacts must be made in the V.H.F. 

Band (Band 8) which extends from 30 to 
300 Me., but such contacts must only be 
made in the authorised Amateur Bands 
in Band 8.

2.2 In the case of the authorised bands be
tween 30 and 100 Me., verifications are 
required from one hundred different sta
tions at least seventy of which must be 
Australian. The Amateur Bands 50 to 54 
Me. and 56 to 60 Me. will be counted as 
one band for the purposes of the Award.

2.3 In the case of the authorised Amateur 
Band between 100 to 200 Me. and any 
authorised band between 200 to 300 Me., 
verifications from one hundred different 
stations for each band is required.

2.4 It is possible under these rules for one 
applicant to receive three certificates, one 
for each of the authorised Amateur Bands 
nominated in Rules 2.2 and 2.3.

3.5 The commencing date for the Award is 
1st June, 1948. A ll contacts made on or 
after this date may be included.

OPERATION
3.1 A ll contacts must be two-way contacts on 

the same band, and cross band contacts 
will not be allowed.

3.2 Contacts may be made using any author
ised type of emission for the band con
cerned.

3.3 Fixed stations may contact portable/mobile 
stations and vice versa, but portable/ 
mobile station applicants must make their 
contacts from within the same call area.

3.4 Applicants, when operating either portable/ 
mobile or fixed, may contact the same 
station licensee, but may not include both 
contacts for the same type of endorsement.

3.5 Applicants may only count one contact for 
a station worked as a limited licensee with 
a Z call sign who is subsequently contacted 
as a full A.O.C.P. holder.

3.6 A ll stations must be contacted from the 
same call area by the applicant, although 
if the applicant’s call sign is subsequently 
changed, contacts will be allowed under 
the new call sign providing the applicant 
is still in the same call area.

3.7 A ll contacts must be made when operating 
in accordance with the Regulations laid 
down in the “Handbook for the Guidance 
of Operators of Amateur Wireless Stations” 
or its successor.

VERIFICATIONS
4.1 It will be necessary for the applicant to 

produce verifications in the form of QSL 
cards or other written evidence showing 
that two-way contacts have taken place.

4.2 Each verification submitted must be exactly 
as received from the station contacted, and 
altered or forged verifications will be 
grounds for disqualification of the appli
cant.

4.3 Each verification submitted must show the 
date and time of contact, type of emission 
and frequency band used, the report and 
the location or address of the station at 
the time of contact.

4.4 A  check list must accompany every appli
cation setting out the following details:—
4.4.1 Applicant’s name and call sign, and 

whether a member of the W.I.A. or 
not.

4.4.2 Band for which application is made, 
and whether special endorsement is 
involved.

4.4.3 Where applicable, the date of change 
of call sign and previous call sign.

4.4.4 Details of each contact as required 
by Rule 4.3.

4.4.5 The applicant’s location at the time 
of each contact if portable/mobile 
operation is involved.

4.4.6 Any relevant details of any contact 
about which some doubt might exist.

APPLICATIONS
5.1 Applications for membership shall be ad

dressed to the Federal Awards Manager, 
Box 2611W, G.P.O., Melbourne, Vic., 3001, 
accompanied by the verifications and the 
check list with sufficient postage enclosed 
for their return to the applicant, registra
tion being included if desired.

5.2 A nominal charge of 25c, which shall also 
be forwarded with the application, will be 
made for the issue of the certificate to 
successful applicants who are non-members 
of the Wireless Institute of Australia.

5.3 Successful applicants will be listed period
ically in “ Amateur Radio” . Members of 
the V.H.F.C.C. wishing to have their veri
fied totals, over and above the one hundred 
necessary for membership, listed will notify 
these totals to the Federal Awards Manager.

5.4 In all cases of dispute, the decision of the 
Federal Awards Manager and two officers 
of the Federal Executive of the W.I.A. Jn 
the interpretation and application of these 
Rules shall be final and binding.

5.5 Notwithstanding anything to the contrary 
in these Rules, the Federal Council of the 
W.I.A. reserves the right to amend them 
when necessary.
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AUSTRALIAN D.X.C.C. COUNTRIES LIST
Phone C.W .

AC3—Sikkim .........................................
AC4—-Tibet ............................................
AC5—Bhutan .........................................
AP—East Pakistan .............................
AP—West Pakistan ..
BV—Formosa ........................................
BY—China ..............................................
CE—Chile ...............................................
CE9AA-AM, FB8Y, KC4AA-US, 

LA, LU-Z, OR4, UA1, VKO,
VP8, ZL5, 8J—Antarctica ........

CEOA—Easter Is.....................................
CEOX—San Felix .................................
CEOZ—Juan Fernandez ......................
CM, CO—Cuba ..............................  ....
CN2, 8, 9—Morocco ............................
CP—Bolivia ............................................
CR3, 5—Portuguese Guinea .............
CR4—Cape Verde Is............................
CR5—Principe, Sao Thome ..............
CR6—Angola .........................................
CR7—Mozambique ..............................
CR8, 10—Portuguese Timor .............
CR9—Macao ...........................................
CT1—Portugal .......................................
CT2—Azores ..........................................
CT3—Madeira Is....................................
CX—Uruguay ........................................
DJ, DK, DL, DM—Germany ..........
DU—Philippine Is.................................
EA—Spain ..............................................
EA6—Balearic Is....................................
EA8—Canary Is......................................
EA9—Ifni ................................................
EA9—Rio de Oro .................................
EA9—Spanish Morocco ......................
EAO—Spanish Guinea .......................
El—Rep. of Ireland ............................
EL—Liberia ...........................................
EP—Iran ..................................................
ET3—Ethiopia ........................................
F—France ...............................................
FB8W—Crozet Is....................................
FB8X—Kerguelen Is............................
FB8Z—Amsterdam & St. Paul Is. ..
FC—Corsica ............................................
FG7—Guadeloupe .......  ......................
FH8, FB8—Comoro Is..........................
FK8—New Caledonia .......................
FL8—French Somaliland ...................
FM7—Martinique .................................
F08—Clipperton Is................................
F 08—French Oceania .........................
F08M—Maria Theresa .....................
FP8—St. Pierre and Miquelon Is. .. 
FR7—Glorioso Is. (from 25/6/60) .. 
FR7—Juan de Nova (from 25/6/60)
FR7—Reunion Is....................................
FR7—Tromelin. ......................................
FS7—Saint Martin ...............................

FW8—Wallis and Futuna Is......
FY7—French Guiana and Inini
G, GB—England ............................
GC—Guernsey and Deps. ..........
GC—Jersey Is....................................
GD—Isle of Man ...........................
GI—Northern Ireland ................
GM—Scotland .................................
GW—Wales .....................................
HA, HG—Hungary .......................
HB—Switzerland ............................
HBO, HE—Liechtenstein .............
HC—Ecuador ..................................
HC8—Galapagos Is.........................
HH—Haiti ........................................
HI—Dominican Rep........................
HK—Columbia .............. ...............
HKO—Bajo Nuevo .......................
HKO—Malpelo Is.............................
HKO—San Andres & Providencia
HL, HM—Korea ............................
HP—Panama ...................................
HR—Honduras ..
HS—Thailand ..................................
HV—Vatican ...................................
HZ, 7Z—Saudi Arabia ................
I, IT—Italy .....................
IS1—Sardinia .... ............................
JA, JH, KA—Japan .....................
JT —Mongolia ..................................
JY —Jordan ......................................
K, KN, W, WA, WB, WC, WN 

United States of America .. 
KB6—Baker, Howland and Amer

ican Phoenix Is......................
KC4—Navassa Is...........................
KC6—Eastern Caroline Is..........
KC6—Western Caroline Is.........
KG4—Guantanamo Bay ............
KG6—Guam ..................................
KG6I, KA1—Bonin & Volcano Is
KG6I, KA1—Marcus Is.................
KG6R, S, T—Mariana Is.............
KH6, WH6—Hawaiian Is.............
KH6—Kure Is.................................
K J6—Johnston Is.............................
KL7, WL7—Alaska ......................
KM6—Midway Is...........................
KP4, WP4—Puerto Rico .............
KP6—Palmyra Group, Jarvis Is. 
KR6, 8—Ryuku Is..........................
KS4—Swan Is.............................
KS4B, HKO—Serrana Bank

Roncador Cay ................
KS6—American Samoa .........
KV4, WV4—Virgin Is.............
KW6—Wake Is..........................
KX6—Marshall Is....................
KZ5—Canal Zone .....................
LA—Norway .............................

and

Phone C.W.
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Phone
I.A-G, 3Y—Bouvet Is.

C.W.

LA-P, JW—Svalbard ..................................
LA-P, JX —Jan Mayen ...............
LU—Argentina
LX—Luxembourg .....................................................
LZ—Bulgaria . ....................................
MP4B—Bahrein .
MP4D, T—Trucial Oman .....................................
MP4M, VS90—Sultinate of Muscat

and Oman ..........................................................
MP4Q—Qatar .............................................................
OA—Peru
OD5—Lebanon ....................................
OE—Austria ...............................................................
OH, OF—Finland .. .......................
OHO—Aland Is. ............................ .
OK, OM—Czechoslovakia .....................................
ON-—Belgium ............................
OX, K G l XP—Greenland ....................................
OY—Faroe Is. ................................
OZ—Denmark
PA, PE, PI—Netherlands
P J—Netherlands Antilles
PJ—Sint M aarten .......................
PX—Andorra .........  ........................
PY—Brazil . ....................................
PYO—Fernando de Noronha
PYO—St. Peter and St. Paul’s Rocks .................
PYO—Trinidade and M artim Vaz Is ....................
P Z l—Surinam
SK, SL, SM—Sweden ......... .

ST2—Sudan . .

SV—Crete ...................................................................
SV—Dodecanese ..............................
SV—Greece ...........
TA—Turkey .......................
TF Iceland

TL—Central African Rep. (from 
13/8/60) . .... ............

TR—Gabon Rep. (from 17/8/60) .....................
TT—Chad Rep. (from 11/8/60) .......................

TZ—Mali Rep (from 20/6/60) ............... .
UA, UV, UW1-6, UNI—European 

Russian S.F.S.R. ..
UA UV, UW9, 0—Asiatic R.S.F.S.R....................

UA2 Kaliningradsk ............  ...........
UB5 UT5 UY5 Ukraine .............

UI8—Uzbek ...................................
UJ8—Tadzhik ........... ••
UL7—Kazakh .......................

Phone
UM8—Kirghiz .........................
U05—Moldavia ......................................................
UP2—Lithuania
UQ2—Latvia ............................................................
UR2—Estonia .... ....................................................
VE, VO, SB, 3C—Canada ..................................
VK—Australia ........................................................
VK2—Lord Howe Is............................................ .
VK4—Willis Is.............................................. ...........
VK9, ZC3—Christmas Is......................................
VK9—Cocos Is..............................................
VK9—Nauru Is........................................................
VK9—Norfolk Is......................................................
VK9—Papua Territory ........................................
VK9—Territory of New Guinea ....................
VKO—Heard Is ........................................................
VKO—Macquarie Is.................................................
VP1—British Honduras ......................................
VP2A—Antigua, Barbuda ..................................
VP2D—Dominica ....................................................
VP2G—Grenada and Deps.......................
VP2K—Anguilla .....................................................
VP2K—St. K itts, Nevis .......................................
VP2L—St. Lucia ....................................................
VP2M—M ontserrat ....................................
VP2S—St. Vincent and Deps..............................
VP2V—British Virgin Is ......................................
VP5—Turks and Caicos Is. ..............................
VP6, 8P—Barbados .....................................
VP7—Bahama Is ......................................................
VP8—Falkland Is.....................................................
VP8, LU-Z—South Georgia Is.........................
VP8, LU-Z—South O rkney Is.........................
VP8, LU-Z—South Sandwich Is.
VP8, LU-Z, CE9AN-Z—South Shet

land Is.................................................................
VP9—Bermuda Is.........................................
VQ1—Zanzibar .......................................................
VQ8—Agalega and St. Brandon ..................
VQ8—M auritius .....................................................
VQ8—Rodriguez .....................................................
VQ9—Aldabra .........................................................
VQ9—Chagos Is., Nelson’s Is .............................
VQ9—Desroches .....................................................
VQ9—Farquahar ....................................................
VQ9—Seychelles ....................................................
VR1—British Phoenix Is......................................
VR1—Gilbert & Ellice Is., Ocean Is.................
VR2—Fiji Is..............................................................
VR3—Fanning and Christmas Is ......................
VR4—Solomon Is.......................................... ........
VR5—Tonga Is .........................................................
VR6—Pitcairn Is.....................................................
VS5—Brunei ............................................................
VS6—Hong Kong ..................................................
VS9A, P, S—Aden and Socotra ....................
VS9K—K am aran Is ................................................
VS9M—Maidive Is ..................................................
VU—India .... ...............................................
VU4—Laccadive Is..................................................
VU5—Andaman and Nicobar Is......................
XE, XF, 4A—Mexico ...........................................
XF4—Revilla Gigedo ..........................................
XT—Voltaic Rep. (from 6/8/60) ..................

C .W .
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Phone C.W. Phone
XU—Cambodia ....................................
XW8—Laos ...........................................
XZ2—Burma .........................................
YA—Afghanistan .................................
YI—Iraq. ................  .............................
YJ, FU8—New Hebrides ................
YK—Syria .............................................
YN, YNO—Nicaragua ........................
YO—Rumania ......................................
YS—Salvador ........................................
YU—Yugoslavia ...................................
YV—Venezuela ....................................
YVO—Aves Is.........................................
ZA—Albania .........................................
ZB2—G ibraltar ....................................
ZD3—The Gambia .............................
ZD5, ZS7—Swaziland .......................
ZD7—St. Helena ..................................
ZD8—Ascension Is ................................
ZD9—Tristan da Cunha & Gough Is
ZE—Rhodesia .......................................
ZF1, VP5—Cayman Is.........................
ZK1—Cook Is.........................................
ZK1—Manahiki Is................................
ZK2—Niue .............................................
ZL—Auckland and Campbell Is. .
ZL—Chatham Is...................................
ZL—Kermadec Is..................................
ZL—New Zealand .............................
ZM7—Tokelaus .....................................
ZP—Paraguay .......................................
ZS1-6—South Africa .........................
ZS2—Prince Edward & Marion Is
ZS3—South-W est Africa ................
ZS8, 7P8—Lesotho ................ .........
ZS9, A2—Botswana ............................
1M—M inerva Reefs ............................
IS—Spratly Is..................................
3A—Monaco ...................................
3V8—Tunisia ...................................
3W8, XV5—Vietnam ......................
3X, 7G—Rep. of Guinea .............
4S7—Ceylon ....................................
4U—I.T.U. Headquarters Geneva
4W—Yemen .....................................
4X, 4Z—Israel .................................
5A—Libya .........................................
5B4, ZC4—Cyprus ..........................
5H3, VQ3—Tanganyika ................
5N2, ZD2—Nigeria .......................
5R8, FB8—Malagasy Rep.............
5T—M auritania (from  20/6/60)
5U7—Niger Rep. (from 3/8/60)
5V—Togo Rep......................
5W1, ZM6—Samoa ..........
5X5, VQ5—Uganda .........
5Z4, VQ4—Kenya ............
601, 2, 6—Somali Rep. ...
6W8, FF8—Senegal Rep. (from

20/6/60) ..........
6Y5, VP5—Jam aica 
7Q7, ZD6—Malawi 
7X, FA—Algeria ....

C.W.
8F, PK, YB—Indonesia (fr. 1/5/63) ....................................
8R, VP3—Guyana ......................................................................
8Z4—Saudi A rabia/Iraq  Neut. Zone ..... ..............................
9A1, M l—Rep. of San Marino ..............................................
9G1, ZD4—Ghana (from  5/3/57) ........................................
9H1, ZB1—M alta ..........................................................
9J, VQ2—Zambia ...................................................................... .
9K2—Kuwait ................................................................................
9K3, 8Z4 — K uw ait/Saudi Arabia

Neut. Zone ....................................
9L1, ZD1—Sierra Leone ...........................................................
9M2, 4—West Malaysia (fr. 16/9/63) ....................................
9M6, 8—East Malaysia (fr. 16/9/63) ....................................
9N1—Nepal ....................................................................................
9Q5, OQ5, 0—Rep. of the Congo ...................................... .
9U5—Burundi (from 1/7/62) .................................................
9V1, VS1, 9M4—Singapore (prior to 

16/9/63 or after 8/8/65 only.
From 16/9/63 to 8/8/65 Singa
pore counts as 9M2—West Mal
aysia) .......................................................................... ............

9X5—Rwanda (from 1/7/62) ...............................................
9Y4, VP4—Trinidad and Tobago ........................................
*—Blenheim Reef ........................................................................
*—Geyser Reef ............................................................................

* Since there is no apparent claim by any country to 
these reefs, no prefix will be shown. Confirmations 
for contact only afte r 4th May, 1967, will be accepted 
for DX.C.C. credit.

DELETED COUNTRIES LIST
Phone C.W.

CR8—Damao, Diu (prior 1/1/62) .....................
CR8—Goa (prior 1/1/62) ....................................
ET2—Eritrea (prior 15/11/62) .......................
FF8—Fr. West Africa (pr. 7/8/60) .................
FI8__Fr. Indo China (pr. 21/12/50) .......
FN—Fr. India (prior 1/11/54) .......................
FQ8—Fr, Eq. Africa (prior 17/8/60) .................
11—Trieste (prior 1/4/57) ....................................
15—It. Somaliland (prior 1/7/60) .................
P K l, 2, 3—Java (prior 1/5/63) .......................
PK4—Sum atra (prior 1/5/63) .......................
PK5—-Neth. Borneo (prior 1/5/63) .................
PK6—Celebes & Molucca Is. (prior

1/5/63) ................................................................
UNI—Karelo Fin. Rep. (pr. 1/7/60) .................
VO—Newfoundland (prior 1/4/49) .................

VS4—Sarawak (prior 16/9/63) .......................
VS9H — K uria M uria Is. (prior

29/11/67) ............................................................
ZC5—Br. Nth. Borneo (pr. 16/9/63) .................
ZC6—Palestine (prior 2/7/68) ...........................
ZD4—Gold Coast, Togoland (prior

6/3/57) .................................................................
9M2—Malaya (prior 16/9/63) ............................
9S4—Saar (prior 1/4/57) ....................................
9U5 — Ruanda -  U rundi (between

1/7/60 and 1/7/62 only) ............................
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JOHN MOYLE MEMORIAL 
NATIONAL FIELD DAY CONTEST, 1969

SATURDAY, 1st FEBRUARY, 1969, TO SUNDAY, 2nd FEBRUARY, 1969

The Federal Contest Committee of 
the Wireless Institute of Australia in
vites all Australian Amateur and Short 
Wave Listeners to participate in this 
Annual Contest, which is held to per
petuate the memory of John Moyle, 
whose elforts advanced the Amateur 
Radio Service.

There are two divisions of this 
Contest, one of 24 hours continuous 
duration, and one of 6 hours continuous 
duration. The six-hour period has 
been included to encourage the opera
tor who is unable to participate for the 
full 24-hour period.

Operators using 25 watts or less input 
to the final stage will be considered 
for a certificate where his activity 
warrants its issue.
DATE

From 0600 GMT, 1st February, 1969, 
to 0800 GMT, 2nd February, 1969.
OBJECTS

The operators of Portable and Mobile 
Stations within all VK Call Areas will 
endeavour to contact other Portable/ 
Mobile and Fixed Stations in Australia 
and Overseas Call Areas.

RULES
1. There are two divisions, one of 

six (6) hours, and one of twenty-four 
(24) hours duration. The six-hour 
period for operating may be chosen 
from any time during the Contest, but 
the six-hour period so chosen must be 
continuous. In each division, there are 
six sections:—

(a) Portable/Mobile Transmitting, 
Phone.

(b) Portable/Mobile Transmitting, 
C.w.

(c) Portable/Mobile Transmitting, 
Open.

(d) Portable/Mobile Transmitting, 
Multiple Operation, open only.

(e) Fixed Transmitting Stations 
working Portable/Mobile Sta
tions, open only.

(f) Reception of Portable/Mobile 
Stations.

2. All Australian Amateurs are en
couraged to take part. Operators will 
be limited to their licensed power. This 
power shall be derived from a self- 
contained and fully portable source.

(a) Portable/Mobile Stations shall 
not be situated in any occupied dwell
ing or building. Portable/Mobile Sta
tions may be moved from place to 
place during the Contest.

No apparatus shall be set up on the 
site earlier than 24 hours prior to the 
Contest.

All Amateur bands may be used, but 
no cross band operating is permitted. 
Cross mode operation is permitted.

Entrants in Section (d) for Multiple 
Operator Stations can set up separate 
transmitters to work on different bands 
at the same time. All such units of a 
Multiple Operator Station must be 
located within an area that can be 
encompassed by a circle not greater 
than half a mile diameter.

For each transmitter of a Multiple 
Operator Station a separate log shall 
be kept with serial numbers starting 
from 001, and increasing by one for 
each successive contact. All logs of a 
Multiple Operator Station shall be sub
mitted by the operator under whose 
Call Sign the transmitters are work
ing. No two transmitters of a Multiple 
Operator Station are permitted to 
operate on the same band at any time.

3. Amateurs may enter for any 
section.

4. One contact per station for phone 
to phone, also one for c.w. to c.w. per 
band is permitted. Cross mode opera
tion will be accepted for scoring.

5. Entrants must operate within the 
terms of their licences and in particular 
observe the regulations with regards to 
portable operation.

6. Serial numbers consisting of RS 
or RST report plus three figures com
mencing with 001 and increasing by 
one for each successive contact shall 
be exchanged.

7. Scoring—
(a) Portable/Mobile Stations:

For contacts with Portable/Mobile 
Stations outside entrant’s Call 
Area .............................. 15 points

For contacts with Portable/Mobile 
Stations within entrant’s Call 
Area .............................. 10 points

For contacts with Fixed Stations 
outside the entrant’s Call Area 
...........................................  5 points

For contacts with Fixed Stations 
within the entrant’s Call Area
...........................................  2 points

(b) Fixed Stations:
For contacts with Portable/Mobile 

Statons outside entrant’s Call 
Area .............................. 15 points

For contacts with Portable/Mobile 
Stations within entrant’s Call 
Area .............................  10 points

8. The following shall constitute 
Call Areas: VK1, VK2, VK3, VK4, VK5, 
VK6, VK7, VK8, VK9 and VK0.

9. All logs shall be set out under
the following headings: Date/Time
(G.M.T.), Band, Emission, Call Sign, 
RST/No. Sent, RST/No. Received, 
Points Claimed. Contacts must be listed 
in numerical order.

In addition, there shall be a front 
sheet showing the following informa
tion:—
Name.......................Address.....................
Call Sign................ Section......................
Division................. (6-hour or 24-hour)
Points Claimed.........................................
Call Sign of other op./s (if any)..........
Location of Portable/Mobile Station....
From............... hours to................. hours

A brief description of equipment 
used, and points claimed, followed by 
the declaration:

“I hereby certify that I have oper
ated in accordance with the rules 
and spirit of the Contest.”

Signed............... Date................
10. The right is reserved to dis

qualify any entrant who, during the 
Contest, has not observed the Regula
tions and the Rules of this Contest, or 
who has consistently departed from the 
accepted code of operating ethics.

11. The decision of the Federal 
Contest Manager of the Wireless Insti
tute of Australia is final and no disputes 
will be entered into.

12. Certificates will be awarded to 
the highest scorer of each section of 
each division. Additional certificates 
may be issued at the discretion of the 
F.C.C. The six-hour certificates cannot 
be won by a 24-hour entrant.

13. Return of Logs:
All entries must be postmarked not 

later than 28th February, 1969, and be 
clearly marked “John Moyle Memorial 
National Field Day Contest, 1969,” and 
addressed to:—

Federal Contest Manager, W.I.A., 
Box N1002, G.P.O.,
Perth, W.A., 6001.

RECEIVING SECTION
14. This section is open to all Short 

Wave Listeners in VK Call Areas. The 
Rules shall be the same as for the 
Transmitting Stations, but may omit 
the serial numbers received.

Logs must show the Call Sign of the 
Station heard, the serial number sent 
by it, and the Call Sign of the Station 
being worked.

Scoring will be on the same basis 
as for Transmitting Stations. It will 
not be sufficient to log a station calling 
CQ. A station may be logged once only 
for phone and once for c.w. in each 
band.

Awards: Certificates will be awarded 
for the highest scorer in each Call Area.
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Detecting V.h.f. Signals too Weak to be Heard*
PRACTICAL EQUIPMENT FOR MOONBOUNCE AND OTHER HIGH-LOSS PATHS

ALAN PARRISH, K1KKP

GIVEN the Amateur power limit, 
there are two principal ways of 
overcoming the path loss on very 

marginal vi».f. circuits. The more 
common of these is the use of large- 
aperture high-gain antennae. The sec- 
sond is to take advantage of unorthodox 
receiver designs, to obtain an effective 
bandwidth below the approximate limit 
of 100 cycles set by limitations on the 
human hearing mechanism and prac
tical considerations of stability. From 
time to time mention is made in some 
Amateur journals of clever designs that 
claim to do this, usually under the name 
of “synchronous detection”. The seem
ingly amazing claim is made that an 
effective bandwidth is achieved that is 
much smaller than the actual band
width of the receiver i.f., which nor
mally determines the system stability 
requirements.

Such claims are not unfounded, nor 
is the principle of the system new. It 
has been employed in various scientific 
measuring instruments for some time. 
Here we will show how this principle 
is applied to a practical receiver that 
has been used to obtain moon echoes 
on 144 Me. at K1KKP, using nothing 
more in the way of an antenna than two 
10 element Yagis on 12-foot booms.

Many systems for detecting small 
signals in the presence of noise follow 
a development by R. Dicke in 1946.* 1 2 
This is based on comparing the total 
power (signal plus noise) in a narrow 
band containing the signal, with the 
noise power in the same band shifted 
so that the signal is not in it. In a 
superhet receiver this is done conven
iently by shifting the local oscillator 
back and forth a few kilocycles. The 
comparison is made in a “synchronous” 
or phase-sensitive detector, following 
the envelope detector in the receiver. 
This amounts to nothing more than a 
reversing switch, operated periodically 
along with the frequency-shifting mech
anism. A generalised representation of 
this system is shown in Fig. 1. Further 
discussion of the principles can be 
found in H. D. Olson’s article in De
cember, 1965, “QST”.* An advantage of 
this approach is that it eliminates, on 
the average, any variations in the noise 
level, such as transients and variations 
in receiver gain.

The block diagram of a synchronous 
v.h.f. receiver is shown in Fig. 2. Here 
the frequency shifting is shown applied 
to the oscillator of a crystal controlled 
converter, although it can be done 
equally well at the main receiver 
oscillator. If it is done at the converter, 
the system can use a standard com
munications receiver, without modiflea-
• R eprin ted  from  “QST,”  Jan u a ry , 1968.
1 D icke, “M easurem ent of T herm al RadlaU on a t 

M icrow ave F requencies,” Rev. Scl. In s t., 288- 
275, Ju ly , 1946.

2 Olson. "W eak-S ignal V.h.f. R eception ," D e
cem ber, 1965, “QST,” p. 25.

1I
1
I
E

•  Working with signals that are 
inaudible with normal vJi.f. re
ceiving techniques has been a 
matter of long-time interest to the 
author of this article. In the hope 
of clarifying the somewhat vague 
information that has been avail
able to Amateurs in the v.luf. 
field, he presents details of a  prac
tical system capable of resolving 
signals at least 15 db. below the 
minimum that is detectable by 
aural methods.

tion, for most of the r.f. circuitry. This 
means that only the outboard equip
ment, shown in Fig. 3, need be built 
to make a synchronous receiver. In 
my case, this was largely built of junk 
box parts, and it could be transistorised 
easily.
PRACTICAL CIRCUIT DETAILS

There are a few special precautions 
that must be taken in construction, or 
in any re-design. At the top of the list 
is the need to keep any signal that is 
common to the reference and signal 
circuits at as low a level as possible, 
for it will register as a d.c. output, just 
like a received signal. Such d.c. “noise” 
can be balanced out in the d.c. ampli
fier, but its instability (resulting from

line voltage variations, etc.), can be 
very troublesome when high d.c. gain 
and long integration times are used. 
It is best to eliminate this trouble at 
the source, with heavy decoupling of 
the plate supply leads and care in wir
ing heater circuits, to keep hum down. 
Otherwise no special care is called for 
in construction.

The phase sensitive detector performs 
the task of the reversing switch of Fig. 
1, and is nothing more than a diode
ring balanced modulator. The 6AL5 
diodes shown in Fig. 3 could be re
placed with good grade semiconductors, 
if desired. To adjust the circuit, set 
R1 so that the voltages at J1 and J2 
are equal, referred to ground. R2 and 
R3 are adjusted for minimum voltage 
from their arms to ground. These 
adjustments interact somewhat, and 
may have to be repeated a few times. 
Final balance is obtained by setting R1 
for zero output from the d.c. amplifier, 
as read on the output meter, Ml. A 
reference is obtained by shorting the 
d.c. amplifier input. Because of the 
high gain of the d.c. amplifier, this is 
the most sensitive indicator of balance. 
The adjustment is made with zero 
signal input from the receiver.

The 6AC7 pentodes were chosen for 
the d.c. amplifier in order to get high 
gain in a single stage, and avoid the 
inevitable problems associated with d.c. 
coupling of several triode stages. With 
this amplifier, integration times (T =

Fig. 1.— Basic principles of a Dicke-type receiver for weak-signal reception.

Fig. 2.— Block diagram of the weak-signal receiving system for v.h.f. work.
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RC, where R and C are the integrator 
values) of up to half a minute can be 
used, if Ml is a 1 mA. meter or an 
Esterline Angus recorder. The stability 
of the system is such that it should be 
possible to use a 100 pA. meter and 
longer integration times, if desired. The 
r.f. filtering shown is needed only if the 
system is to be used for receiving your 
own echoes, to keep things from “run
ning wild” when the transmitter is on, 
due to rectification in the grid circuit.

Relay K1 serves to isolate the in
tegration capacitor, C7, during transmit
ting periods, allowing integration over 
several moon echoes. It is a normally 
closed type, opened during transmit 
periods by the same voltage that actu
ates the antenna relay. It is not needed 
except in “radar” service.

Constants of the LC filter in the input 
of the d.c. amplifier, preceding the in
tegrator, are chosen to cut off sharply 
at a few cycles, in order to pass slow- 
speed c.w. No RC integrator is used 
following the filter in c.w. work. The 
100 henry inductors, L1-L4, are large 
surplus high impedance audio trans
formers, with all windings connected 
in series-aiding. Some scrounging was 
needed to find these. If similar units 
cannot be obtained a cascaded RC filter 
could be made up instead, or it can be

Cl, C2, C3, C4— 1 uF., 200 volts, paper.
C5, C6— 4 uF., 200 volts, oil.
C7— Integration capacitor; for 10-second time con

stant 4 uF., 200 volts, oil. See text.
J1 to J6, incl.— Tip lack.
K1— 4PDT relay, coll rating same as station an

tenna relay. Contacts are shown in the 
receive position.

left out entirely if only long integration 
times are going to be used. Capacitors 
C1-C4 reduce the common mode noise 
present in the phase detector output. 
This will not show up in the readout 
if the d.c. amplifier is balanced, but 
this is not the case in practice.

The signal voltage applied to the 
phase detector (measured at J3) must 
be less than one-fourth of the reference 
voltage (measured at J1 and J2) to 
prevent overload. The output level 
from the phase detector can be maxi
mised by limiting the bandwidth of the 
signal voltage from the receiver. This 
is done by the low-pass filter between 
the 6AV6 and 6J5 stages in Fig. 3, 
shown as FI in Fig. 2. It should be 
possible to get about 20 volts across 
J1 and J2 without serious distortion 
of the waveform.

To get maximum signal-to-noise ratio, 
the signal and reference inputs to the 
phase detector must be exactly in phase. 
To adjust this a moderately strong 
signal is applied to the receiver, and 
the signals present at J1 and J3 are 
displayed in Lissajous-figure form on 
a scope. If zero phase shift cannot be 
obtained by adjustment of the phase 
control, it will be necessary to change 
the values of the coupling capacitors 
in the reference circuits, to obtain the

L1, L2. L3, L4— 100 hy.; see text.
M1— 1 mA. meter, or chart recorder.
R1, R2, R3— 50,000 ohm control, linear taper.
R4— 10,000 ohm control, linear taper.
R5, R6— 1.2 meg., for 10-second time constant; 

see text.
R7— 0.5 meg., log taper.
S I— External contacts on antenna relay.

proper range of phase control. Once 
this is done, adjustment can be obtain
ed simply by adjusting the phase con
trol for a peak in the output indicator.
FREQUENCY SHIFTING

Details of frequency shifting circuits 
for variable and crystal oscillators are 
shown in Fig. 4. The upper circuit is 
used on my receiver, where the fre
quency shifting is done at the main 
variable oscillator. It cannot be used 
with a crystal oscillator. When the 
diode is forward-biased, the trimmer 
is effectively shorted across the tank,

Fig. 4.— Typical frequency shifting arrangements for 
a variable oscillator. A, and crystal oscillator, B.

lowering its resonant frequency. Un
fortunately the series resistance of the 
diode is enough so that it would lower 
the Q of a crystal, reducing the ampli
tude of oscillation; thus electromechan
ical switching must be used with a 
crystal oscillator, as in the lower circuit 
of Fig. 4. The Q of an LC tank is low 
enough so that the reduction due to 
the diode is not appreciable.

With the crystal oscillator a small 
audio amplifier drives a chopper (such 
as an Airpax No. 175) to handle the 
capacitor switching. Any amplifier 
should do, as only a few milliwatts of 
power are needed. This arrangement 
is used in the circuit blocked out in 
Fig. 2.

If the frequency shifting is done in 
the tunable oscillator of the receiver, 
the r.f. circuits in the receiver should 
be adjusted so that their response will 
be the same on both channels. Other
wise, slope detection of the noise will 
occur, and the balancing out of gain 
and noise-level variations will not be 
achieved. This point applies when 
shifting is done at the converter crystal 
oscillator, but the problem is not nearly 
as critical, for v.h.f. circuits are broad
band by nature.

Some difficulty might be encountered 
as a result of changing drive level to 
the v.h.f. mixer, as frequency shifting 
occurs. This can be minimised by using 
a high crystal frequency to begin with. 
AD these problems are aggravated if 
a large degree of frequency shift is 
used, and the optimum value seems to 
be around one or two kilocycles, for 
a 200-cycle i.f. bandwidth.

The fact that the post detection band
width in this system is very small does 
not mean that the predetection (or i.f.) 
bandwidth can be any desired value. 
Ideally it should be the same as the 
signal bandwidth, but this is not prac
tical for c.w. signals. A bandwidth of 
the order of 200 cycles is probably about 
optimum, if stability problems are 
considered.

PHASE SHIFTER PHASE SPLITTER

„ , n — “ VOLTAGE V IA  .  .
K , U ------“ AMT. R E LA Y  2 W V  S | J6

TO  F IG S

Fig. 3.— Schematic diagram of outboard equipment used to adapt a conventional v.h.f. receiving 
ay9tem for synchronous detection. Unless otherwise specified, decimal values of capacitance are 

in uF., others In pF. Capacitors with polarity marked are electrolytic. Resistors are Vi-watt.
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DETECTION AND READOUT 
The only other special precautions 

concerning the communications receiver 
have to do with the detector. First, the 
rJE. drive level to the a.m. detector must 
be quite high, on the order of 10 volts, 
so that the detector nonlinearities in 
the forward region do not degrade the 
signal-to-noise ratio. At the same time, 
the drive level must not be so high 
that the last i.f. stage is saturated, as 
this would wipe off the amplitude 
information we are looking for. Also, 
since the desired signal is a low fre-
quency (the same as the reference 

that any signal stored in it would not 
be lost. With this system it was pos-
sible to watch the sum of the echoes 
build up over many successive trans-
mit-receive cycles. 

Some sense of "just because the 
meter's moved over doesn't necessarily 
mean that there is a signal in there" 
remained; an ambiguity that could be 
resolved by coding the transmitted 
signal and then seeing if the code used 
is observed on a set of received echoes, 
which are combined together in the 
readout. The readout here is an oscillo-
scope intensity-modulated by the re-

TRANSMITTED 
SEQUENCE 

ECHO APPEARANCE 
/ ON S C O P E 

m 
LIGH7-- DARK LIGHT 
FREQ. FREQ. FREf l . 

I-
Fig. S.—The trick In observing the presence of moon-reflected signals, when each Individual echo 
Is obscured by noise, Is to code the transmitted signal, send a large number of Identically-coded 
2'/2-second pulses, and then "stack" the echoes electronically. Random noise Is reduced by this 
averaging process, while the coded characteristics of the echo show through. The sketches at the 
left show the timing process. Stacking is done by Intensity-modulating a scope with the receiver 
output The scope nas a 2'/j-second sweep triggered at the beginning of the echo. Actual moon 
echoes well below the audibility threshold are seen at the right. The transmitter Is frequency-shift 

keyed, as described In the text. 

frequency) the audio coupling circuitry 
must be able to pass it. This means 
that the audio to the 6AV6 stage in 
Fig. 3 should be coupled directly from 
the a.m. detector in the communica-
tions receiver, and not taken from the 
headphone jack. 

The ideal readout device for this type 
of receiver is obviously a chart recorder. 
If one cannot be borrowed or scrounged, 
a meter can be used, but there is a 
tendency for the observer to apply 
wishful thinking when he is taking 
readings! I used a meter readout, and 
a 20-second integrator following the 
filter for moon-echo observations dur-
ing the summer of 1965. For this work, 
a timer cycled the system between 
receive and transmit at 2 i-second inter-
vals, and disconnected the integration 
capacitor, C7 in Fig. 3, from the rest 
of the system while transmitting, so 

ceiver output. The scope has a slow 
sweep initiated at the time the leading 
edge of the echo is expected. The 
combining is done by means of a time-
exposure photograph of the scope face. 

The synchronous receiver is sensitive 
to two frequencies separated by the 
amount of the local-oscillator frequency 
shift. A signal on one of these fre-
quencies produces a net positive output 
of the phase detector, while a signal 
on the other results in a net negative 
ooutput. Thus, when the receiver out-
put is fed to an intensity-modulated 
scope, a signal on one frequency makes 
the trace brighter, and on the other 
darker. This implies that the optimum 
way to code the transmitter output is 
by frequency-shift keying. In the case 
of Fig. 5 the transmitter was on the 
bright frequency at the beginning of 
the 2i-second transmit period, the dark 

Z- axis Amp. 

Fig. 6—Schmatlc diagram of the scope readout circuits. Actual circuit details of the scope, right 
aide of broken line, depend on the scope used. Triggering and d.c. voltages taken from Fig. 3, 

are Indicated at the left. 
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frequency in the middle, and on the 
bright frequency again at the end of 
the period. Consequently, the readout 
time exposure is expected to be bright-
dark-bright, from left to right. 

The coding and the transmit-receive 
cycle are controlled by a timing wheel, 
similar to the familiar "CQ wheel", and 
the code can be changed easily. It 
could be set up so that letters or words 
appeared on the readout in Morse code, 
and the system could be used for very 
slow-speed weak-signal communica-
tions, providing that the timing of the 
coding and the readout at the other end 
were properly synchronised. 

The special circuitry needed to con-
vert a standard scope to do this is 
shown in Fig. 6. This consists of a d.c. 
amplifier connected to the first grid 
of the c.r. tube through a string of 
neon bulbs, to effect the intensity mod-
ulation. The number of neons needed 
(only two shown in Fig. 6, for clarity) 
depends on the amount of high voltage 
used and the characteristics of the 
bulbs, and must be determined by ex-
periment. The necessary slow sweep 
is obtained by the old fashioned gas-
tube circuit, using an OA4G, also 
coupled into the scope. 

In many scopes the last horizontal 
amplifier stage is directly coupled to 
tihe deflection plates. The output of 
the sweep circuit can be fed into the 
grid of this stage, through a single 
NE-2, as shown. The scope used here 
is an old Heath OL-1, which is repre-
sentative of many inexpensive manu-
factured and kit instruments. The in-
put to this equipment is taken from J4 
and J5 in Fig. 3, and the retrace 
triggering from J6. This also provides 
retrace blanking, by forward-biasing 
the 6AU6 stage when the transmitter 
is on. A 60-cycle signal is applied to 
the vertical deflection plates, so that 
the sweep will be a wide band, instead 
of a narrow line. 

A sample of the moon-radar results, 
as photographed from the scope, is 
shown in Fig. 5. The exposure was 
f5.6 for 250 A.SA. film and 20 sweeps. 
The transmitter used was a 4CX250B 
amplifier, essentially as described by 
WOMOX in December, 1961, "QST," 
running 900 watts input. The converter 
was a Nuvistor job with a noise figure 
of about 3 db. The antenna system 
was small, by moonbounce standards, 
being only a pair of 10 element Yagis 
on 12-foot booms, fed with home-made 
open-wire line. 

During all the observations, a Collins 
75A1 with 200-cycle bandwidth, and a 
tape recorder, were used, in case there 
were audible echoes. None were heard 
during the whole observation period, 
ithough occasional bursts have been 
heard on a similar set-up in the past. 

VERIFYING PERFORMANCE 
The actual performance of the syn-

chronous receiver is more easily check-
ed in the laboratory than by moon-
bounce tests, though it is still difficult 
because of the very weak signals in-
volved. I did not have access to a 
calibrated signal generator with ade-
quate stability, so the device shown in 
Fig. 7 was constructed as a test source. 
It uses a 500 kc. crystal oscillator feed-
ing a tuned circuit at 144 Mc. via a 
1N34 as a harmonic generator. Output 
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from the harmonic generator is coupled 
to another tuned circuit in the other 
compartment of a 5" x 7" x 3" chassis 
by two triangular capacitor plates, 1" 
x 1J" in size. 

The output connector is tapped half 
way down on the second tuned circuit, 
as shown in Fig. 8. The degree of 
coupling, and hence the output signal 
level, can be adjusted by moving the 
aluminium plate that separates the two 
compartments. The plate is held in 
position by a leaf spring arrangement, 
barely visible in the right portion of 
Fig. 7. The generator has no leakage, 
is very stable, and its output level can 
be adjusted smoothly down to zero, 
making it very useful in any kind of 
weak-signal receiver development work. 

Tests with the generator indicate 
around 10 db. signal-to-noise ratio with 
10 seconds integration time, when the 
signal has been reduced to the point 
where it can no longer be found in the 
receiver operated in the normal way 
with 200 cycles bandwidth. This serves 
to show what receiving equipment of 
this type will do, in terms of elimin-
ating transients and variations in gain 
and noise level from the net output, 
allowing one to observe a very weak 
signal under less than ideal conditions. 
A 3 db. price is paid for this, as the 
signal is observed only half the time. 
This must be accepted when weak 
signal work is done with long integra-

whether there is any signal coming in 
at all, when the signal is below audible 
level, and it will serve as a visual aid 
in copying very slow, weak c.w. 

APPENDIX 
The signal-to-noise ratio expected for 

the receiver described here can be 
calculated using the method developed 
by Dicke. The resulting formula is: 

signal deflection Psw 7 
RMS noise deflection ~ j j Tx n^B 2 
where— 

Ps»i = coherent signal power at the 
antenna terminals. 

K = Boltzmann's constant, 
joules 

i . 38 x 10-23 

B = receiver i.f. bandwidth. 
7 = RC, the integrator time con-

stant. 
T.v = system noise temperature, 

which is ( N - l ) 290° plus the 
antenna temperature. N is 
the noise figure expressed as 
a power ratio. 

The factor of 2 in the denominator 
appears because the signal is observed 
only half the time. The formula also 
works for an ordinary receiver follow-
ed by an integrator, if the effects of 
gain variation, etc., are neglected. In 
this case, the factor of 2 is dropped. 

Fig. 7.—Weak-signal generator used for testing the receiving equipment. Output is varied by moving the 
vane shown at the centre of the assembly. The 500 kc. oscillator and voltage regulator tube are at the 

right side of the vane In the assembled view, left. The Interior is shown at the right. 

tion times, as otherwise a slight change 
in noise will mask the signal. 

A receiver of this type is obviously 
not an ordinary hamshack device, as 
it comes into its own only as the signal 
approaches inaudibility, yet its circuitry 
is no more complex than other modern 
equipment. Its chief usefulness is in 
propagation studies on e.m.e. or other 
high-loss paths. For such communica-
tions experiments it will indicate 

Fig. 8.—Schematic diagram 
of the signal generator of 
Fig. 7. The two tuned cir-
cuits should be set up for 
the frequency band to bo 
used. Taps are at the ap-
proximate mid-points. Fixed 
plate9 of Cf are the two 
triangular coupling plates 
described in the text. The 
movable plate is the vane 

seen in Fig. 7. 

Overseas 

euiew 

" Q S T " 
October 1008— 

Increasing the Accuracy of Frequency Meas-
urement; VE3CUS. Roy Golding continues the 
subject begun in previous issues of "QST " . 1 
can hardly agree wholeheartedly with one of 
his statements regarding measurement accuracy 
in that one can begin with a modest 100 kc. 
or 1 Mc. crystal which is not fitted in an oven 
to control the dividers and end up with a very 
sophisticated oven controlled crystal with an 
aging rate better than 5xl0"/day. 

Solid Stale Mobile/Fixed Converter for 1.8 
Mc.; W1CER. This article fol lows on naturally 
f rom the article in September " Q S T " in which 
Doug described a 7-8 watt tx for this band. 

Touch to Talk; KH6CU. The author obvious-
ly has something which suits his situation very 
well. I think I still have a couple of OA4s in 
the junk box. They are not OA4Gs though so 
I wil l not be able to appreciate the lavender 
glow. 

A Simple Transmitter for Ihe Beginner; 
WITS. Using a 6C4 and 5763. Don runs 12-15 
watts to the final on c.w. Perhaps a triode pen-
tode such as one of those used so commonly 
in t.v. and audio work would allow only one 
tube to be used. 

"Stovepipe"; WA8COT. Transmitting con-
verters for 50 and 144 Mc. They start off from 
a transceiver on 28 Mc. and convert to the 
v.h.f. bands. 

Perfect Teletype at Your Finger Tips; 
W2QYW. The author describes modifications 
to the keyboard morse machine he described 
in " Q S T " for August 1965. 

Radiation Resistance of Inverted V Antennas; 
K4GSX. Covers the theory and practice of 
inverted vees (droopy dlpoles) at various 
heights above ground and with included angles 
from 180 i no droop) to 90 degrees (45 degrees 
droop). 

IV I ; WOIP describes his transceiver which has 
been modified to g ive "instantaneous voice 
interruption", phone break-in at its best!!! 

Matching With Home Made Balnns; W5KTR 
describes modifications he made to his Hy-Gain 
beam to give him better performance. Mav 
have applications to beams other than Hv-Gain. 

Recent Equipment. Halilcrafters SR-400 and 
HA-20 are reviewed. 

" C Q " 
September 19(18— 

Phones and Phone Patches; W5LHG. Dis-
cusses the development of telephone circuits 
and means of connection of radio equipment 
to telephone circuits. So far as is known this 
practice is illegal in Australia. 

Signals from Satellites; W3ASK. Discusses 
earth satellite transmitting frequencies and 
methods of receiving their signals in the Ama-
teur shack. 

Vertical Antennas; W3JM. Capt. Lee con-
tinues the discussion which has been carried 
on in " C Q " in previous Issues. 

A Six Element Wire YagI for SO; W8CLD. A 
fixed beam for 20 mx with figures for element 
lengths for various sections of the band. 

Monolithic Crystal Filters; W2EEY/1. Dis-
cusses the latest crystal filter techniques, meth-
ods of obtaining various shape factors, etc. 
This type of filter does not lend itself to Ama-
teur construction. 

The Care of Ni-Cad Batteries; K6MVH. This 
type of power source is becoming very popular 
for portable equipment. 

The SB-S4 Transceiver—Expanded Coverage 
and Convenience; W2EEY/1. This article de-
scribes methods of modifying the transceiver 
to cover the whole of all bands, if required. 

Antenna Theory in Practice; VE6TW. A use-
ful article to have by for antenna experiments. 

" C Q " Reviews the Knight Ki t Solid State 
Signal Generators; W2AEF. So far as is known 
this range of equipment is not available on 
the Australian market. 

" C Q " World Wide DX Contest C.w. and 
Phone Records. Could be of interest to DXers. 

AMATEUR FREQUENCIES: 
ONLY THE STRONG GO ON— 
SO SHOULD A LOT MORE 
AMATEURS! 

Wc 'aaazine 

500-Kc. 
XTAL 0SC. 
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THE QUESTIONNAIRE
Some Preliminary Observations

E d itio n s to  our M r a r y
AMATEUR RADIO TECHNIQUES 
J . P a t H aw ker, GSVA.

We firstly extend thanks to all those 
who have so far returned their ques
tionnaires. The results are better than 
we had expected, the return so far 
exceeding 25%. Returns from the var
ious States are approximately

VK1-2 22% VK5-8 28%
VK3 34% VK6 23%
VK4-9 30% VK7 25%

Returns have been received from a 
wide cross-section of the Amateur 
fraternity if we can go by their spend
ing, occupations and interests, and we 
believe our final analysis will prove to 
be accurate.

Many people answered the questions 
in much greater detail than we sought, 
but although this will involve us with 
extra work, it will add to the accuracy 
of our findings. Whilst many of the 
suggestions made are completely im
practicable, we have, nevertheless, 
gained a lot of very useful information 
and proposals, some of which we are 
already acting on.

Two points have emerged most clear
ly, the first of these being the fact that 
some of our readers are still under the 
impression that they are paying 30 cents 
per copy, despite all the material that 
has been published on this matter since 
last Easter. For their benefit, and at 
the risk of boring others, we re-iterate 
that we receive 17 cents per copy from 
the Divisions, this being the amount 
only since last May after the 2 cent 
increase was applied.

The second point is the fact that 
Divisional Councils and Federal Coun
cillors were out of touch with the 
thoughts of the members when they 
refused the requested increase in the 
price of “A.R.”

It is obvious from the questionnaire 
that members in general realise the 
necessity of paying a reasonable amount 
to get what they want in the magazine, 
and practically everybody wants a 
larger magazine. In 1933 the magazine 
cost 6d. Now 35 years later, the mag
azine is twice the size and the price is 
equal to a little over three times the 
price paid in 1933. Had the cost of 
“A.R.” risen in proportion to all other 
costs in the last 35 years, well—you do 
your own calculations. The foregoing 
may appear irrelevant, but read on.

A frequent comment is that we should 
make payment, if only a token amount, 
for articles published. This is a matter 
that has been frequently discussed (see 
last month’s Publications Committee 
report) and passed over through lack 
of funds. Another frequent suggestion 
is the appointment of a full-time paid 
staff. As the unpaid staff now spend 
nearly 200 hours a month on the mag
azine, it is obvious that at least a staff 
of two would be needed. The accum
ulated profits for the last 35 years, 
which supplies our present working 
capital, would not pay a man for six 
months. In short, to maintain the pre
sent standard, pay even a token amount 
for articles published, and have only 
one full-time employee for the mag
azine would add at a bare minimum of 
10 cents to the price of each copy.

Would it not be better to pay the extra 
for a larger magazine now. The final 
decision is yours, through your Federal 
Councillor’s vote next Easter.

But back to the questionnaire. On 
first count, 65% or more of Amateur 
equipment is home-brew, obviously a 
good market for component manufact
urers. By far the greatest number 
consider that advertising space should 
be in the range of 30% to 40%, much 
the same as we have now. Whilst we 
would wish to maintain this percent
age, the economics of the proposition 
will have to be studied in detail before 
a final decision can be made.

The order of preference for technical 
articles looks like being a photo finish 
between antennae, transmitters and re
ceivers. A very bad last will be audio 
equipment, which has polled well under 
1% of the first preference votes.

The wanted features have supplied 
many surprises, not the least being the 
fact that some readers do not want 
technical articles. Divisional notes, 
always a bone for contention, are 
wanted by about 50% of readers, many 
stipulating conditions under which they 
are wanted. Those against, are in the 
main vehemently against.

The final portion of the questionnaire 
asked the name and address of anybody 
you would wish a copy of “A.R.” to 
go to. We had expected possibly a hun
dred or so, but the result has proved 
overwhelming. Please do not expect 
us to get these away too soon. We will 
have many hours of work, just address
ing wrappers, so this part of the pro
ject will have to wait until more urgent 
matters are finalised.

These have been preliminary observa
tions only, the next few weeks will see 
much analysing of the answers and a 
more comprehensive report will be 
forthcoming next month. To those few 
who indicated their willingness to assist 
us in some manner, please do not des
pair. We will contact you early in 1969.

P ublished  by R.S.G.B.
The first edition of th is  book was published 

in 1965 u n d er the  title  “ Technical Topics fo r 
the  Radio A m ateu r” . This, the  second edition, 
has only  recen tly  been published and u n d e r
gone a change of title . The book contains 160 
pages w ith  a w ealth  of inform ation supported  
by over 350 diagram s. Most of the m ain item s 
have been  d raw n  from  the  original ed ition, 
bu t there  has been  som e re-w riting  an d  add i
tions.

The book includes the  following sections: 
Sem iconductors, com ponents and construction, 
receiver topics, oscillator topics, tran sm itte r 
topics, audio  and  m odulation, power supplies, 
aeria l topics, fau lt-finding  and  te st units.

Also incorporated  is a lis t of i.f. frequencies 
of p rac tically  every  com m unications receiver 
in common use. A com prehensive index com 
pletes the  book.

We have no  indication  of the  local price, b u t 
we estim ate  i t  to be abou t $2 a copy, and  a t 
a price in  th a t  v ic in ity  i t  is a bargain too 
good to  be missed.

O ur copy d irec t from  th e  publishers.

TRANSISTOR CIRCUIT GUIDEBOOK 
B yron G. Weis
P ublished  by  T ab Books, U.S.A.

H ere’s  a handy  reference and guide to  all 
types of so lid-sta te  circuits—how  th ey  w ork , 
w here  th e y ’re  used, unusual features, etc.

This is definitely no t a p rim er on th e  solid- 
s ta te  a rt, b u t a collection of basic and advanced 
circuits, covering the  principal fields of elec
tronics. Each c ircu it is accom panied by a  b rief 
description of how  i t  w orks, pointing o u t u n 
usual fea tu res  and  applications. For experi
m enters and  construction-m inded readers th e re  
is enough inform ation , p a rts  lists, com ponent 
specifications, coil d a ta , etc., to  enable them  
to  actually  bu ild  the  c ircu it and get i t  oper
ating. A m ateurs an d  hobbyists w ill find m any 
m ade-to -order c ircu its  fo r the  shack and  home.

This big  collection of 104 circuits includes 
AM /FM  tu n e rs  and  receivers em ploying tra n 
sistors, FETs, an d  MOS FETs; am plifiers for 
stereo, telephone, public address; tim ers, tim e 
delays, tem pera tu re  indicators, grid  dip oscil
lators, special signal generators; pow er and 
speed controls, servo controls, heat controls; 
ligh t flasher, SCR ligh t sw itches and  dim m ers, 
ligh t-ac tiva ted  sw itch; transceiver, w ireless 
phono oscillator, sonobuoy transm itte r, m arine 
band  tran sm itte r, frequency doubler, FET VFO, 
linea r RF am plifier; stereo balancer, intercom  
system , audio m ixer; BFO, short-w ave convert
er, noise lim iter; autom otive transistorised  ig 
n ition  system , b a tte ry  charger; d ifferential 
am plifier, sh ift reg ister o r ring  counter, b is
tab le  m u ltiv ib ra to r, decim al counter; pow er 
converters, inverte rs; electronic flash; and a 
com plete color TV receiver c ircu it and  pa rts  
list. 224 pps.

O ur copy d irec t from  th e  publishers. P rice  
$US4.95 p lu s postage.

WIRELESS INSTITUTE OF AUSTRALIA 
FEDERAL EXECUTIVE

The Institute can now offer annual subscriptions to the following 
Amateur Journals:—

★ “ QST”—Associate membership and renewals, S6.40.
-At R.S.G.B. “ Radio Communication" (ex “ The Bulletin") is only sent 

with membership of the Society. Send for application form and 
FREE sample copy of the R.S.G.B. “ Radio Communication,”  $5.50.

★ “ CQ”  Magazine, S5.70; Three Years, $13.50.
★ “ 73”  Magazine, $5.50; Three Years, $11.50.
★ “ Ham”  Magazine, $4.50.

R.S.G.B. Publications and A.R.R.L. Publications available.

Send remittance to Federal Executive, C/o. P.O. Box 36,
East Melbourne, Vic., 3002.
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YJew foment
VERSATILE MULTIMETER 

“RAPAR” TESTER 
Model YT68A

A pocket size multitester branded 
“Rapar” has a meter sensitivity of 
1,000 o.p.v. A magnet is mounted in 
the back of the case which enables the 
instrument to adhere to all steel sur
faces. Carrying case and test prods 
are provided.

Specifications: DC volts: 0 to 10, 50, 
250, 1,000. AC volts: 0 to 10, 250, 500. 
DC current: 0 to 250 mA. Resistance: 
0 to 100K. Weight: 7 oz. Battery: 1.5v. 
Prince inc. sales tax: $9.

Further information from Radio Parts 
Pty. Ltd., Melbourne.

ADJUSTABLE GROUND PLANE 
AERIAL

New from Belling & Lee is a series 
of adjustable ground plane aerials,

AGP1 adjustable from 70 to 85 Me.;
AGP2 adjustable from 116 to 136 Me.;
AGP3 adjustable from 149 to 172 Me.
By simple adjustment of the ground 

plane radials, spacing from the base of 
the unipole, a precise match at any 
frequency within the specified bands 
can be obtained.

Constructed throughout from high 
grade aluminium alloy, and coated 
with polyurethane for weather pro
tection.

Further information and technical 
leaflet from Belling & Lee (Australia) 
Pty. Ltd., Kilsyth, Vic.

GELOSO AMATEUR TRANSMITTER

Model G4/225 is a complete trans
mitter providing all the facilities for 
modern Amateur communications for 
c.w., s.s.b., d.s.b., and a.m. modes.

Features include crystal stabilised 
v.f.o., 160-200 watts p.e.p. on s.s.b., 80

metres through to 10 metres, 16 tubes 
with a pair of 6146 in p.a., 100% a.m. 
modulation, break-in keying for c.w., 
vox operation, netting switch, pi coup
ler output, and modualtion meter in
corporated.

Amateur Prices: G4/225 transmitter, 
$310; companion power supply, G4/226, 
$124.50. Sales tax applicable on both 
units.

A companion receiver is the G4/216.
For further information write for 

Technical Bulletin No. 96 to the Aus
tralia agents: R. H. Cunningham Pty. 
Ltd., 608 Collins St., Melbourne, Vic.

INEXPENSIVE AMPLIFIERS
National Semiconductors have releas

ed a family of inexpensive amplifiers 
containing separate controls and ampli
fier functions which allow for adding 
squelch, voice-operated transmit-receive 
(vox), automatic audio gain control, 
and speech compression. These may be 
incorporated in radio transceivers, in
tercom systems or tape recorders.

Information will soon be released 
(Application note AN-II presently in
dicates some of these applications):

(1) An audio amplifier whose gain 
may be remotely controlled by a d.c. 
voltage, or switched on and off by 
readily available IC logic elements.

(2) A speech compressor, capable of 
maintaining constant audio output or 
transmitter modulation level, regard
less of the operator’s distance from the 
microphone.

(3) A squelch preamplifier which 
turns itself off in the absence of a 
signal, and on when a signal appears. 
The circuit includes fast attack, to catch 
first speech syllables, slow release, to 
avoid frequent turn-off between words, 
and hysteresis, to minimise uncertain 
action when signals appear.

(4) A simple vox/mike preamp., 
similar to the squelch system, in which 
using a relay, the circuit can turn on 
a transmitter or tape recorder when 
a signal appears.

(5) A twin tee audio oscillator, with 
regulated output voltage.

(6) A modulated, 455 kc. signal gen
erator, usable for aligning a.m. radios.

For further information contact Mr. 
J . J .  Rutherford, Rutherford Electron
ics Pty. Ltd., 833 Doncaster Road, Don
caster, Vic., 3108. Phone 848-3033.

RESULTS OF VK3 DIVISION 160 METRE CONTEST
VK3 SECTION

Number of Contacts with Total
VK2 VK3 VK4 VK5 VKG VK7 ZL Contacts

VK3APN .................  5 73 1 9 3 1 3 95 935 Points
VK3ATN ..........  4 39 3 9 3 1 6 65 925 yy

VK3XB . 3 70 1 7 3 2 2 88 835 »*
VK3RZ ................. 3 67 _ 8 2 - 3 83 765 »
VK3NW ................  1 38 _ 3 1 1 2 46 615
VK3RJ ................. 1 42 _ 3 2 1 2 51 525 >>
VK3ACA _ 43 _ _ — 1 3 47 345 »»
VK30W _ 40 _ _ - — 3 40 300 >>
VK3ANH 2 20 — 5 — - - 27 270 »»
VK3YQ .. ................. - 33 - - - - - 33 165 „
VK3KS . - 18 - - - - 1 19 125 »>
VK3TB . _ 2 - _ - - 3 5 115 yy

VK3AOW — 21 - - — - 21 105 yy

VK3ARL .................  - 20 - — - - — 20 100 yy

VK3BA . ................  - 12 - - - - - 12 60 yy

Award for highest score in VK3 Section VK3APN
Award for second-highest score in VK3 Section: VK3ATN

“DX” SECTION
Number of Contacts with Total

VK2 VK3 VK4 VK5 VK6 VK7 ZL Contacts
ZL1PL . .................  1 11 - _ 1 _ — 13 455 Points
VK2GJ .. - 11 2 3 - - — 16 400 »>
VK5KO .. ................  — 6 - — 2 - 1 9 235 yy

VK7MR ................  - 7 — - — — - 7 175 i)
VK5BS - 6 - - - - - 6 150 i)
VK5JG .. ..........  — 6 — - — — - 6 150 yy

VK4QW 2 3 3 - - - - 7 115 yy
VK7RY ................. - 4 - - - - - 4 100 yy

Award for highest score in contacts with VK3 stations: ZL1PL

CHECK LOGS
Check logs were submitted by VK- 

3XZ and VK3ANG.
LISTENERS’ SECTION

D. Milway (Vic.) .................. 730 pts.
E. Trebilcock (Vic.) .........  .... 610 „
P. Harris (Vic.) ....................... 510 „
P. Mill (Vic.) .............................. 200 „
P. Vernon (N.S.W.) 130 „

Award for highest Listener’s Score:
D. Milway.

NOTES
(a) In some cases the points awarded 

are not the points claimed. The above 
results are corrected for errors, but 
such corrections have made no differ
ence to placings.

(b) No logs were received from port
able or mobile stations.

(c) A number of stations have made 
suggestions for future contests and these 
will receive due consideration.
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DX
Sub-Editor: PETER NESBIT, VK3APN 

32 The Grange, East Malvern, Vic., 3145 
(All times In GMT)

ASSORTED
First up, news on coming VKO activity from 

Rodney VK3UG <ex VKOCR*: During 1968 the 
only Amateur on Macquarie Is. was David 
VKOIA, who has volunteered to remain there 
until March 1969. From late December '68 
until March ’69, Greg VKOKJ (VK7KJ) will 
also be active on s.s.b. Throughout this year 
until late December, Bill VKOMI will be active 
with 150w. of a.m. and c.w. Bands used will 
be from 80 to 10 mx. The QSL manager for 
all these stations is VK7KJ, who will be able 
to reply to any cards when he returns in 
mid-March. The exact operating times are 
not yet known, but Greg hopes to transmit 
on 14195 and receive on about 14210, so look 
out for him. (Thanks Rod.)

Zen XW8BX is operating just out of Vien- 
tianne and expects to be there a year or two 
more. He has had several offers from bods 
Interested in being his QSL manager, but still 
prefers to QSL direct—his XYL likes collecting 
the stamps!

The VE6AJT/APV DX-pedition: Don and
George hope to operate from CR8, VS5, Indon
esia; then on to ACS, 4, 5 early in 1969, then 
on to West Africa where they hope to include 
EA9, 0. All QSLs and financial support (much 
needed) via VE6AO.

Eld KH6GLU is reported to be going to FW8 
land, departing Jan. 29. Operation will be for 
10 days on 80 through 10 mx. QSLs via Ed’s 
home QTH.

8QALK (not a misprint) is Dave VU20LK/ 
GMSOLK, who is QRV from Male. Resident 
stations are 8QAWA (ex 4S7WA) and his X YL 
8QAYL (ex 4S7YL). (Male is in the main 
group of the Maldives, north of the equator 
and in zone 22. It may count as separate from 
Gan (VS9MB) which is in zone 39.

George ZL2AFZ reports that he is going to 
Chatham Island for 3-4 weeks from Jan. 5. 
Other operators will be ZL1DS, ZL1IL and 
ZL1TU. Each operator will use his own call 
sign/C. Frequencies will be: 3525, 7015, 14025, 
21025 and 28025 on c.w.; and 3825, 7090, 14125, 
14250, 21350 and 28550 on s.s.b. A ll QSLs via 
ZL2AFZ.

Mick VP8KH will be going to Deception Is
land (South Shetland Group) for four months 
until early March. While he is there he will 
look for the logs of VP8IY who left there In 
a hurry when the Base was abandoned due to 
volcanic eruption.

Sint Maartin: The operators of the recent 
PJ0CC DX-pedition were W1BGD, W1BIH, 
W1EOB, W1FJJ, W1TX, K1ANV, W2ADE, 
K3NPV, W4GF, W4KFC, W4YWX, W4ZM and 
W6RR (certainly no shortage of operators). 
QSL via W2ADE, pse s.a.e./IRC.

Again from No Man’s Land, W7ZFY aboard 
the USCG Cutter “South Wind” , says his ship 
will join the VK expedition to Heard Island 
in March, and the team expects to be ashore 
for about one week.

KH6ZBF was unable to get a permit to visit 
Kure Island, but says he is going to try again 
next year.

Jack VK9RJ says that VK4HR, 4KS or 4PX 
may help arrange skeds. He should have his 
new quad in action soon and be QRV on 15 
and 10 mx as well as 20 mx. Look for him 
14160/170 Tuesdays from about 06z.

Up to date (Sept. ’68) Prefix/Country/Zone 
lists, Country/Prefix/Zone lists, together with 
a complete list of International Prefixes may 
be had by sending 9d. and IRC to Short Wave 
Magazine, 55 Victoria St., London, SW1.

Nice Call Sign Department: 4M4AJ and
4M7AV were the contest calls of YV4QG and 
YV7AV. Other special contest calls were UlA, 
UP2A, UR2A, UV4H. 4A0IEC (WB2IEC) and 
XEOLOW (WB2GQK1 were QRV last May/ 
June, and will be there again this January.

Timor CR8: After 18 months of trying, VK- 
8HA still expects not to make it until Feb
ruary or March.

BAND NEWS
OR4ES skeds DL0MB daily 21150 at 12z. 

Apparently operates from Jabal al Uwaynat 
in the Libyan Desert; will return late Feb. and 
reply to QSLs then.

BV2A makes a special lookout for VK/ZL 
stations daily 14025/030 at 09/10z. His QSL 
manager is WB2UKP.

TA3X is the second call sign of Lamar 
K7SAD/TA3AR who skeds his brother and 
QSL manager WA7GQA on 14210 Fridays and 
Sundays at 22z.

EA6AR skeds DL7FT and 3A2CN Sundays 
14220 at 08z; also 21290 0830z if condx okay.

South Shetland Isis.: CE9AT is on 14185 every 
Friday at 2115z.

CR5SP and CR6IV have a sked 14170 Sats. 
1415 ; also Suns, at 0530/0730Z.

QSL MANAGERS
BV2A—WB2UKP 
EP2GI—GI3HXV 
FB8WW—W4MYE 
FG7TI/FS7—VE3EUU 
FK8BG—W5IXQ 
FY7YQ—WA4GQM 
HK0BKX—WA6AHF 
HS3TD—WA6CPI 
KC4USX—K3UZM 
MP4TBO—G3YBO 
OK8AAE—OE1WO 
OX5AY—VE3DLC 
PJ3CC—W3AYD 
PJOCC—W2ADE 
PYOOK—PY2SO 
PY0OM—PY2SO 
UA0KIP—UW3FD 
VK4EV—VK3AEJ 
VK9XI—W2GHK 
VKOIA—VK7KJ 
VKOKJ—VK7KJ

VKOMI—VK7KJ 
VP8DJ—VP8HZ 
VP8HS—W2CTN 
VP8IA—VP8HZ 
VP8JB—VP8HZ 
VP8JC—VP8HZ 
VP8JN—VE2AGH 
VP8JT—VE1ASJ 
VP8JX—GD3HQR 
VP8JZ—G3LEO 
VP8KD—K2JXY 
VP8KE—W4NJF 
VP8KF—G3TWV 
VP8KI—VP8HZ 
VQ9GA—WA6AHF 
XW8CS—VE6AO 
ZD9BL—WA6AHF 
ZE5JJ—W6BAF 
7Z3AA—K8YBU 
9U5CR—WB6HGU 
9U5HI—WA2CRD

ZF1EP—SAE/IRC to Box 1647, Fort Meyers, 
Fla 33902

EP2BQ—New QTH: H. McQuillan, C/o. Dept, 
of Geology, Pahlavi University, Shiraz, Iran.

PY0DX via PY7ACQ QTH; PY0SP via PY- 
7AOA QTH. All times in GMT. Pse SAE/ 
6IRCs.

8QALK—Box 53. Bangalore 1, India.
VP8s FL. JG. JH, JI via BRS-26222, E. R. 

Chilvers, 1 Grove Rd., Lydney, Glos., U.K.

ACTIVITIES
As most of us know, David VK3QV is an 

enthusiastic 10 mx man. In an interesting 
letter he reports working KV4FA via long 
path at 13z, also hearing a W4 on long path 
at 1350z (see last month’s 10 mx Band News 
for a description of 10 mx conditions). He 
says, “Before working KV4FA it was interest
ing to hear him working CT2AA, and the CT2 
coming in both long and short paths. Under 
such conditions working these stations is diffi
cult because of the strong QRM they are get
ting from both Europe and North America.” 
David submits a list of many stations worked 
on 10 mx, including most call areas of Europe, 
plus many Asian and Pacific countries, and 
one very rare contact: VK7AB via short skip.

Welcome back to A l VK4SS. A l has also 
been busy on 10 mx, and sends in a list of 
countries worked in the past few weeks. All 
continents have been worked. Al says that 
this summer will see the best of 10 mx, al
though 15 mx should remain okay for a couple 
more seasons. Judging from the comments In 
A l’s letter, and after a talk with David 3QV, 
it appears that anyone who plans to go for 
the five-band DXCC (described below) had 
better hop to it smartly, as 10 won’t be good 
for DXCC much longer.

After reading the rules for the five-band 
DXCC, I know many of the 15 and 20 metre 
DX men will throw up their hands and say 
“ it can’t be done in VK.” Why not? “ Because 
you’d never have a hope Of making DXCC 
on 40 or 80.”  Admittedly one would need to 
be a pretty hot shot operator to do it on 80, 
but It’s quite possible on 40. Trevor VK2NS 
sent a list typical of what he has been work
ing on 40 mx lately, containing some real 
beauties: Europe, Africa; you name it, he’s

worked it. While perusing the calls, one had 
to keep reminding oneself that they were 
worked on 40, not 20. Keep up the good work 
Trev.

A NEW AWARD—
THE A.R.R.L. FIVE-BAND DXCC

A  brand new challenge for DXers comes into 
being on the 1st January, 1969—the Five-Band 
DXCC Award. This does not supersede the 
DXCC Award, but is in addition to it. A ll 
contacts must be made on or after 1/1/69.

The idea is to start from scratch and work 
at least 100 countries on each Amateur band 
from 80 to 10 mx, or any five other Amateur 
bands. (Active repeaters or translators may 
not be used.)

The rules are the same as for the basic 
DXCC award. Only QSL card confirmations 
will be accepted; and cards must not be for 
cross-band or cross-mode contacts. All legal 
modes may be used; there will be no mode 
endorsements.

Applications will be accepted only on the 
official entry form available from the A.R.R.L. 
at 225 Main Street, Newington, Conn., 06111, 
U.S.A. Each such form costs $10. This charge 
covers the cost of the award: a handsome
engraved plaque, and the cost of forwarding 
the plaque and returning the 500 cards by 
first class registered mail. So, get those an
tennae up for 40 and 80 metres, and get 
cracking. Good luck!

SUMMARY
From this month on, the DX Notes will be 

slightly different; shorter, and with more em
phasis on DX-peditions, etc. Activity reports 
are still (as always) welcome, but the type 
preferred are interesting experiences or re
ports of unusual conditions, not the long and 
generally repetitive lists of DX worked. A ll 
items should be received by the end of each 
month.

Acknowledgments to DX News, LIDXA, ZL- 
2AFZ. G3UGT, VK3UG, VK3QV, VK3AQP, 
VK4SS and VK2NS. 73, Peter VK3APN.

CONTEST CALENDAR
7th Dec., 1968, to 12th Jan., 1969: Ross A. Bull 

VHP Contest (W.I.A.).
1st and 2nd Feb., 19G9: John Moyle Memorial 

National Field Day (W.I.A.).
1st and 2nd Feb., 1969: 35th A.R.R.L. DX Test 

(Phone Section), first week-end.
1st and 16th Feb., 1969: A.R.R.L. Novice Round

up.
(C.w. Section), first week-end.

15th and 16th Feb., 1969: 35th A.R.R.L. DX Test 
1st and 2nd Mar.: 35th A.R.R.L. DX Test

(Phone Section), second week-end.
8th and 9th Mar.: 32nd B.E.R.U. Contest

(R.S.G.B.).

SOLID-STATE AIRBORNE 
TRANSCEIVER

A  combined h.f./v.h.f. solid-state airborne 
transceiver with a total system weight of 44 
lbs., developed by Marconi Co. Ltd., provides 
40w. output on 28,000 discrete channels be
tween 2.0 and 29.999 Me. and lOw. f.m. output 
between 30.0 and 99.975 Me. with either 25 kc. 
or 50 kc. bandwidth. Switches select d.s.b. 
or s.s.b. operation on the h.f. band and narrow 
or broad-band operation on v.h.f. Complete 
transceiver circuitry is housed in a short 3/4 
ATR case.

(From Aviation Week and Space Technology, 
5th June, 1967.) (Could make a popular “ dis
posals” item.—Ed.)

CHOOSE THE B E S T - IT  COSTS NO M O RE

O. T. LEMPRIERE «  CO . LTD. Head Office: 31-41 Bowden St., Alexandria. N.S.W., 2015 
and at Melbourne —  Brisbane —  Adelaide —  Perth —  Newcastle
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OBITUARY
PH IL  RENSHAW, VK2DE

On 16th N ovem ber, 1968, th e re  passed 
from  th e  ranks of W ireless P ioneers one 
who did m uch  to build  up  the  w orld  of 
A m ateur Radio E xperim ents—Phil Renshaw .

I first m et Phil Renshaw  abou t 1912 w hen 
th e  W ireless In s titu te  of N.S.W. w as form ed 
and th rough  his efforts W ireless A m ateurs 
becam e a un ited  body. He was n o t very  
active on th e  air, b u t he  d id  m uch  to  m ake 
the  W ireless In s titu te  an  active  organisation.

In  1922, w hen th e  In s titu te  w as form ed 
in to  th e  N.S.W. D ivision of th e  W ireless 
In s titu te  of A ustralia , he  w as th e  first 
Secretary  o f the  N.S.W. D ivision, and  w as 
one of th e  signatories to  th e  A rticles of 
the  Association.

In 1923 the W ireless In s titu te  N.S.W. D iv
ision held an  E xhibition  in th e  Sydney 
Town H all, and  as Secretary  of th e  Division 
he was largely  responsib le for th e  success 
of th e  enterprise.

He continued as S ecretary  of the  N.S.W. 
Division u n til he becam e its  P res iden t and 
in 1926 becam e F edera l P res iden t of the 
Institu te.

Some m ay rem em ber him  in th e  early  
days as a m otor b ike en thusiast, rid ing  a 
big Red Ind ian  cycle. In  la te r years he 
was often h eard  on th e  a ir  using his call 
sign VK2DE.

In  early  1930, w hen the  W ireless In s titu te  
was a ttra c tin g  Professional Radio m en, it 
w as decided  to  revive th e  In s titu te  of Radio 
Engineers, w hich, a t th e  tim e, w as not 
functioning. In  this, w ith  o thers, P h il R en 
shaw  played an im portan t p a r t  and  the  
In s titu te  of Radio Engineers w as re-born .

Phil w ill alw ays be rem em bered , n o t so 
much fo r the  noise he m ade on th e  a ir, 
bu t for h is  energy and  his personality , w hich 
endeared him  to  all who knew  him . His 
b righ t and  cheerfu l na tu re  m ade i t  a p leas
u re  to w ork  w ith  him . H is in te res t in radio 
continued u n til business p ressure  forced 
him  to  leave th e  hobby he so m uch loved.

He did  no t en joy  good h ea lth  in  la te r 
years, a lthough  he carried  on as a  Con
sulting E ngineer in  th e  city. So his passing  
removes yet ano th e r p ioneer R adio iden tity  
to whom , we as A m ateurs, owe so m uch.

—H. A. Stowe.

H. F. (FRED) TREHARNE, VK5QT
The death  occurred  recen tly  of F red  

Treharne, VK5QT, ex-VK2BM.
F red ’s first con tact w ith  Radio dated  

back to  th e  days of the  c rystal set and  
loose couplers, honeycom b coils, b righ t 
em itters, p ean u t valves, “A ttw a te r-K en ts” 
and  the  like , all w ell know n to o ld  tim ers 
in A m ateur Radio.

In  o rder to  get on th e  a ir, F red  sponsored 
his sons Ross, w ho passed his A.O.C.P. e x 
ams a t the  age of 14, and , w ith  th e  correct 
operation of his s tation  g uaran teed  by  his 
father, w as licensed as VK2IQ, an d  com 
menced operation  in 1934. A no ther son.

Elgar, w as also licensed soon a f te r  as VK- 
2AFQ.

D uring  W orld W ar II., F red  T reharne  
w as active in the  Civil Defence field as an  
in s tru c to r and  as a w arden.

W hen bo th  Ross and  E lgar show ed signs 
of m arry ing , it becam e necessary  fo r  F red  
to  obtain  h is  ow n licence. So a t  th e  age 
of 60 years, he decided  to learn  th e  M orse 
code, an d  h av ing  sa t fo r th e  exam , w as 
licensed as VK2BM and  becam e a w ell 
know n a.m . operator.

F red  w as an  active  m em ber of th e  W.I.A. 
in N.S.W., served  on  D ivisional Council, and 
w as P res id en t of th e  D ivision in 1947.

In te res ted  in  com m unity  affairs, a Ju stice  
of th e  Peace, rec ip ien t of a M edal from  th e  
K ing in  celebration  of th e  S esqui-C entenary  
o f N.S.W., H. F . T reh a rn e  w ill be rem em 
bered  for his w ork in m any fields. Am ong 
h is  o ther activ ities  he found tim e to  tak e  
an  in te res t in  the  w ork  of th e  Police- 
Citizens Boys’ C lubs in  N.S.W.

P rio r to  his re tirem en t, F red  had  been 
a  school teache r a fte r g raduating  in  A rts 
from  th e  U niversity  of Sydney, w as a t  one 
tim e S ecre ta ry  of th e  Sydney C onservator- 
lum  an d  w as S u p erin ten d en t of M usic to 
th e  N.S.W. E ducation  D ept, fo r m any years.

A fte r the  dea th  of h is w ife, F red  m oved 
from  N.S.W. to  South  A ustra lia  w h e re  his 
sons Ross (VK5IQ) an d  E lgar (VK5ED) 
w ere  now  living. A t the  age of 85, F red  
(now VK5QT) w as s till active, v isiting  
frequen tly , an d  s till w ith  h is  fa ith fu l old 
“B uick" w ith  an  un res tric ted  d riv ing  lic
ence.

On 3rd Septem ber, 1968, he  w en t to  the  
local new sagen t to  buy  a new spaper and 
w as accidentally  knocked dow n by a m otor 
c a r w h ile  crossing  th e  road , suffering  in 
ju ries  from  w hich  he d ied  a  few  hours later.

M em bers of th e  W.I.A, and  h is m any 
friends ex ten d  th e ir  sincere  sym pathy  to 
h is  sons E lgar and  Ross and  th e ir  fam ilies.

W. H. (BILL) CLARK, Ll.B.
T he N.S.W. D ivision suffered th e  loss of 

Its H onorary  Legal Officer recen tly  w ith  
th e  dea th  of W illiam  H. C lark, Ll.B ., on 
20th O ctober, 1968, a t  th e  age of 56 years.

B ill C lark , an  A ssociate M em ber of th e  
D ivision fo r m any  years, had  been  its 
H onorary  Legal Officer since  1957. D uring  
th is  period  he had  rendered  invaluab le  
service to  the  D ivision on constitu tional 
and  general legal m atte rs . H is advice to  
th e  D ivisional C onstitu tion  C om m ittee had 
resu lted  in  a num ber of changes being  m ade 
to  the  recen tly  adop ted  F edera l C onstitu
tion.

B ill w as p rinc ipa l o f th e  legal firm  of 
W. H. C lark Sc Co., Sydney, and  w as a 
g raduate  of Sydney U niversity .

The N.S.W. Division is very  appreciative  
of th e  serv ice  rendered  over th e  years  by 
B ill C lark , and  ex tends its sincere sym pathy 
to  Mrs. C lark  and  h e r  th ree  sons.

FREE QSL SAMPLES
Australian Designs

KARL KHUEN-KRYK 
16 COWRIE ORES., MT. PLEASANT, 

W A „ 6153

CIRCUIT BOARDS 
NOW AT REDUCED PRICES

1 to 99. 15c per transistor; 190 to 499, 12c; 
500 and over, 10c. Diodes, etc., free. Technical 
details supplied. Minimium order $2.00.

W.I.A. (TASMANIAN DIVISION)
Box 851J, G.P.O., Hobart, Tas., 7001

Stockists of Radio and Electronic 
Components for the Amateur 

Constructor and Hobbyist
First Ring, Write or Call on

WILLIAM VVI LLIS * C°- Pty LM-
430 Elizabeth St., Melbourne. Ph. 34-6539

SOLID-STATE TRANSCEIVER
(C ontinued from  Page 9)

AVAILABILITY
The full kit for the i.f. board includ

ing all components for the amplifier, 
the a.m. detector, the noise limiter and 
the a.g.c. system is $28.50.

Boards alone are $2 each, while in
structions, layout diagrams and circuit 
diagrams are $1 per set.

All are obtainable on application to 
the “business" end of the project team 
—VK3AFQ, at 4 Elizabeth St., East 
Brighton, Vic., 3187.

TRAINING CONSOLES FOR C.W.
A new  system  designed fo r th e  U.S. A rm y 

figuratively closes th e  long loop of h istoric 
evolu tion  from  c.w. te legraphy  to  solid s ta te  
avionics. Designed fo r th e  A rm y by  Sylvania, 
th e  new  system  provides 24 tra in in g  consoles 
designed to speed and  au tom ate  in s truc tion  in 
M orse code. T he system  is contro lled , of 
course, by an  electronic com puter.

iFrom  Aviation W eek and  Space Technology. 
5th Ju n e , 1967.)

PRECISION D.C. POWER SUPPLY
The A & R Micropak Type PS85 is 

designed primarily for use with digital 
integrated circuits which require a 
supply voltage between 2 and 6 volts, 
but may also be used as a high quality 
power supply for any other purpose 
within its ratings.

Specifications
A.c. input; 105-130v. or 210-260v., 50-60 

cycles.
D.c. output; 2-6v. la. max. 1.2a short 

cycle.
Load regulation: Less than 0.05% for 

full load current change.
Line regulation: Less than 0.05% for 

±10% mains variation.
Ripple and noise: Less than 250 uV. 

peak to peak.
Temperature co-efficient: Less than

0.06% per degree Cent.
Output impedance: Less than 0.05 ohm 

from d.c. to 1 Me.
Size and weight: 5%" wide x 7" deep 

x 21"  high.
Both Models PS85 and PS97 (2-15v. 

0.4a) $85 plus sales tax if applic
able.

H A M  A D S
Minimum S1 for forty words.
Extra words, 3 cents each.

H AM AD S W ILL NOT BE PUBLISHED UNLESS 
ACCO M PAN IED  BY REMITTANCE.

Advertisements under this heading will be accepted 
only from Amateurs and S.w.l’s. The Publishers 
reserve the right to reject any advertising which, 
in their opinion, is of a commercial nature. Copy 
must be received at P.O. 36, East Melbourne, 
Vic., 3002, by 5th of the month and remittance must 

accompany the advertisement.

FOR SALE: AR7 Receiver, complete with power 
supply and speaker in original rack. Boxes B, C. 
D and expanded E. $60. VK3VM, Ph. 211-7370.

FOR SALE: FL-100B five-band Tx, u.s.b., I.s.b.. with 
spare 6DQ5, excellent condition, S275. Apache Tx. 
five-band, with SB-10 s.s.b. Adaptor, S130. National 
NC-183 Communications Receiver, 15 tubes, 540 
Kc. to 31 Me. and 48-56 Me.. $100. VK50D, 2 
Clarlng Bould Rd., Christies Beach, S.A., 5165.

FOR SALE: Lafayette HE-30 Rx. with product det., 
2-speed AVC, O-mult., stab .osc. voltage. $85: 
Leader LSG-11 9ignal qenerator, $19; xtals FT243: 
7200 , 8006.667. 8106.667 Kc.. vacuum 7-pln min. 
3985 kc.. $2 each; new min. butterfly trimmers, 
6.4 pF., 75c each. C. Hagoort, 1 Larkdale Ave., 
Paradise. S.A., 5075.

FOR SALE: Swan 240 Transceiver, alternator, spare, 
12 volt battery with changeover system. 20, 40, 
80 metre Neutronlcs Mobile Antennas. Kyoritsu 
SWR Bridge. A.W.A. RC Bridge. Advance Signal 
Generator. Taylor Square and Sine Wave Genera
tor. Grundlg GDO. Sundry microphones. Dozens 
of valves. Best offers any Item. Wal Middleton, 
VK3IT, 22 Belmont Road, Croydon South, Vic., 3136. 
Phone Croydon 72-34673.

SELL: Contax Base Station on 53.032 Me., com
plete. $40. K. Pincott. VK3AFJ. Phone 25-5775 
(Melb.J.

SELL: Kit only, Heath Solid State Voltmeter,
Model 1M16, $65. K. Pincott, VK3AFJ. Phone 
25-5775 (Melb.).

SELL: Pye Low Band Base Station. Good condition, 
3/20 in final, 25w., Ideal for 6 mx net. Must sell. 
S50 o.n.o. Terry Mitchell. VK3ZZO, 4 Grant Street. 
Newtown, Geelong. Vic. Phone 213920.

SELL: Re-built AMR200 receiver complete with 6 ft. 
x 19 inch rack. One piece 40 ft. Oregon mast. 
A lso  many parts/tubes. M. Reiper, VK3DT, 29 
Victor St.. Beaumaris. Vic. Phone 99-1221 (Melb.)

WANTED TO BUY: General Coverage Comm. Rx 
with Amateur bandspread. for novice, AR7 or 
similar. Condition and price to A. G. Bryan. Power 
Station. Moorina, Tas., 7254.
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PREDICTION CHARTS FOR JANUARY 1969 (Prediction Charts by courtesy ot 
Ionospheric Prediction Service) 
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GELOSO AMATEUR-BAND TRANSMITTER 
Model G4/225 

A complete Transmitter that gives 
an Amateur all the facilities for 
modern communications for CW, 
SSB, DSB, and A M modes. 

FEATURING— 
• Crystal stabilised VFO. 
• 160-200 watts PEP on SSB. 
•k 80 metres through to 10 metres. 
• 16 tubes with a pair of 6146s in PA. 
• 100% AM modulation. 
•k Break-in keying for CW. 
• VOX operation. 
• Netting switch. 
•k Pi coupler output. 
• Modulation meter incorporated. 

GELOSO Transmitters, Receivers and VFOs have been 
marketed in Australia for over 15 years with complete 
success. 
A companion Receiver to the G4/225 is the G4/216. Both 
are available from stock. 

Available direct 
from Australian 
Agents: 

Send for Technical Bulletin No. 96 for complete information 
and details. 

HAM PRICE: G4/225 Transmitter, S310.00 plus sales tax. 
G4/226 Power Supply, S124.50 plus sales tax. 

608 COLLINS STREET, MELBOURNE, VIC., 3000 
Telephone 61-2464 

64 ALFRED ST., 
Telephone 929-8066 

MILSONS POINT, N.S.W., 2061 
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D U R A L U M I N , A L U M I N I U M A L L O Y T U B I N G 
IDEAL FOR BEAM AERIALS AND T.V. 

• LIGHT • STRONG * NON-CORROSIVE 
STOCKS NOW AVAILABLE FOR IMMEDIATE DELIVERY 

ALL DIAMETERS-*" TO 3" 
Price List on Request 

STOCKISTS OF SHEETS—ALL SIZES AND GAUGES 

G U N N E R S E N A L L E N M E T A L S P T Y . L T D . 
SALMON STREET, HANSON ROAD, 

PORT MELBOURNE, VIC. / || IK \ WINGFIELD, S.A. 
Phone: 64-3351 (10 lines) \ J Phone: 45-6021 (4 lines) 
Telegrams: "Metals," Melb. Telegrams: "Metals," Adel. 

C A L L B O O K 
1968-69 EDITION 

NOW AVAILABLE! 75 Cents, from your usual Supplier 

BRIGHT STAR CRYSTALS 
FOR ACCURACY, STABILITY, ACTIVITY 

AND OUTPUT 
Our Crystals cover all types and frequencies In 
common use and include overtone, plated and 
vacuum mounted. Holders Include the following: 

DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U-

THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 
AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Kc. 

5,500 Kc. T.V. Sweep Generator Crystals, $7.25; 
100 Kc. and 1000 Kc. Frequency Standard, $17; 

plus Sales Tax. 
Immediate delivery on all above types. 

AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Kc. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 

ALSO AMATEUR TYPE CRYSTALS —3.5 Mc. AND 7 Mc. BAND. 
Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 

Amateur—from $6 each, plus Sales Tax. 
Regrinds—Amateur $3, Commercial $3.75. 

CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 

New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 

BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 

With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 

VHF 
C O M M U N I C A T I O N S 

A ^ U B L I C A T O K FOR THL R A D I O AMATEUR 
I C I A . tY C O V E E ' N O v - l r I J 4 : A N D M I C R O W A V E S 

VHF COMMUNICATIONS, the Interna-
tional Edition, printed in English, of the 
well established German Publication 
UKW-BERICHTE, is an Amateur Radio 
magazine catering especially for the VHF, 
UHF and Microwave enthusiast. 

VHF COMMUNICATIONS will follow the 
same path as UKW-BERICHTE, by special-
ising in the publication of exact and 
extensive assembly instructions for VHF, 
UHF and Microwave transmitters, receiv-
ers, converters, transceivers, antennas, 
measuring equipment and accessories, 
which can be easily duplicated. The lat-
est advances in semiconductors, printed 
circuits and electronic technology are 
described in great detail. For most art-
icles, all the special components required 
for the assembly of the described equip-
ment, such as epoxy printed circuit 
boards, trimmers, coil formers, as well as 
metal parts and complete kits will be 
available from the Australasian Repre-
sentative. 

VHF COMMUNICATIONS also features in-
formation regarding the development of 
electronic equipment, measuring methods, 
as well as technical reports covering 
new techniques, new components and 
new equipment for the Amateur. 

VHF COMMUNICATIONS is a quarterly, 
published in February, May, August and 
November. Each edition contains roughly 
sixty pages of technical information and 
articles. 

VHF COMMUNICATIONS' subscription 
rate (air mailed direct from the publisher) 
is S5.50 per year. Every copy is dis-
patched in a sealed envelope to ensure 
that it arrives in perfect condition. 

Some copies of the German edition UKW 
Berichte are available free for perusal. 
Subscriptions, either cheque or money 
order/postal note should be forwarded 
to the Australasian Representative, Mr. 
Gordon Clarke, 2 Beaconview St., Bal-
gowlah, N.S.W., 2093, Australia. 

V UKW 
BERICHTE 

/ L I ' S C ^ l ! i : OH D E ' I VHF „ H F - A Y A I I U-: 
U l T B A K l . l i 7 w 5 n . f N J N I ) H U I V - U E R ' A E l l E N T E C h N K 

k 
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B A I L 
Electronic 

Services 

for all 

lyjaeAu 

Amateur 

Equipment 

WRITE FOR 
TECHNICAL 

DETAILS 

and 
LEAFLETS 

y*e iu SSB EQUIPMENT 
V/ for A m a t e u r Rad io C o m m u n i c a t i o n 

FTDX-100 Transceiver 
80-10 mx. Transistorised, 150w. 

FF-30DX 3-Section L.P. Filter 
For T.V.I, reduction 

FTDX-400 Transceiver 
80-10 mx, peak inp. 500w. 

FR-50 Receiver SP-50 
80-10 mx, wwv Speaker 

FT-50 Transceiver FV-50 V.F.O. 
80-10 mx, peak inp. 100w. 

Type "F" S.S.B. Generator 
Basis for Tx Construction 

O ' 
o' 

• » o 

o o 

6 o 

FL-50 Transmitter FV-50 V.F.O. 
80-10 mx, peak inp. 125W. 

FTV-650 6 Metre Transverter 
also now available 

Australian Agent: 

BAIL ELECTRONIC SERVICES 
60 SHANNON ST., BOX HILL NTH., VIC., 3129 

Phone 89-2213 

Rep. in N.S.W.: 

A. J. ("SANDY") BRUCESMITH 
47 HYMAN ST.. TAMWORTH, N.S.W., 2340 

Phone (STD 067) 66-1010 

[., , j O 6 O 
^^^^ i. 
5 a m m ft - Ttffl^'.^ 

( I I I I B « 

n M 'D 

FLDX-2000 Linear Amp. SP-400 
80-10 mx, AB2 G.G. Speaker 

FRDX-400 Receiver 
160-2 mx, WWV. C.B. 

e © 
'--m -

€ € ; 

FLDX-400 Transmitter 
80-10 mx, peak in. 300w. 
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A LARGE RANGE OF TRANSMITTERS, RECEIVERS, TEST 
GEAR, AND DISPOSALS RADIO PARTS AVAILABLE

•  CRYSTAL CALIBRATOR No. 10 •  TRANSISTORS

Nominal Frequency Range: 550 Kc. to 30 Me. 2SC73
Internal 500 Kc. crystal. VFO frequency cov- 2SD65
erage: 250-500 Kc. 2 Kc. dial divisions. 2^65

Used (good condition): S10.50.
New (sealed cartons): $13.00.
Packing and freight: $1.50.

•  MILLER 8903B PRE WIRED I.F. STRIPS

455 Kc. centre frequency. 55 db. gain. Employs 
two PNP transistors and diode detector.

Price $9.50.

•  EICO 753 TRI-BAND S.S.B. TRANSCEIVER

Full CW-AM-SSB coverage, 80-40-20 metres. 
180w. PEP SSB-CW. VOX-PTT-ALC. 10 Kc. 
Receiver offset tuning.

Kit S328.78, Wired $428.78.

— » — ..— - — •»— - — w— •— «•— — - — - — .— - — •— - —

WANTED TO BUY
Communication Receivers, Test Equipment, 
etc. Call, write or phone Equipment in
spected and picked up at your convenience 
any night or week-end.

•  VALVE SPECIALS

807— 70 cents ea.
815— 70 cents ea.
6AC7— 20 cents ea. or 12 for $2. 
6J6— 30 cents ea. or 7 for $2. 
6C06— 20 cents ea. or 6 for $1.

OC66

All at Bargain Price of 25 cents each.

•  STAR SR700 SSB AMATEUR BAND RECEIVER

Frequency coverage: 3.4-29.7 Me. in 7 bands. 
Triple conversion, employs xtal locked 1st and 
3rd conversion oscillators. Selectable USB or 
LSB. Selectivity variable, 0.5 Kc. to 4 Kc. 
1 Kc. dial calibration. Three stages double 
locked geared dial mechanism, 30 Kc. per turn 
tuning rate. Vackar oscillator employed in 
VFO for maximum stability.

Price $461.50.

•  A111 9 Me. SSB EXCITER

A fibre-glass printed circuit board, the finest 
German crystal filter, diode ring modulator, 
and solid state circuitry all contribute to make 
the A111 the finest SSB Exciter available. 
Specifications: Sideband suppression, 80 db.; 
carrier sup., 65 db.; audio freq. response. 350 
to 3,000 cycles; mic. input, 1 mV. on 5K ohm 
load. Incorporates VOX amplifier and relay 
amplifier.

Price with KVG XF9B Filter, $120.

•  A112 5 Me. VFO

VR150/30— 75 cents ea. or 3 for $2.
VR105/30— 75 cents ea. or 3 for $2.
QB2/250 (813)— $7 ea.
TZ40— 75 cents ea.
6H6 (Metal)— 20 cents ea.
DM71 (Indicator Tube)— 40c ea. or 6 for S2.

Frequency coverage: 4950 to 5550 Kc. Fre
quency stability better than 100 c/s. over 12 
hours long term; better than 8 c/s. over 10 
minutes if enclosed in suitable box. Output: 
350 mV. on 220 ohm load.

Price S22.

ALL ITEMS FREIGHT EXTRA

UNITED TRADE SALES PTY. LTD.
280 LONSDALE ST., MELBOURNE, VIC. (Opp. Myers) Phone 663-3815
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C U S T O M E R SE ICE 

Visit RADIO PARTS 
SHOWROOMS at 
562 Spencer Street, 
Melbourne. 

RADIO PARTS— 
Melbourne's Wholesale 
House for all: 

* TV-Radio Components 
* Test Equipment 
* Hi-Fi Equipment 
* Electrical Parts 
* Valves & Transistors 

WRITE NOW FOR OUR 1968-9 PRICE CATALOGUE 
SPIRAL BOUND 370-PAGE CATALOGUE 
SHOWING TRADE-RETAIL PRICES 
FULLY ILLUSTRATED . . . 
ONLY S2.90 INCL. POSTAGE 

RADIO PARTS are specialists in: Test Equipment, 
Transmitters, Valves, Transistors, Microphones, Ampli-
fiers and Tape Recorders. SAVE TIME, make one call 
for all your equipment needs and spares. 

RADIO PARTS PTY. LTD. 
MELBOURNE'S WHOLESALE HOUSE 

562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 

OPEN SATURDAY MORNINGS! 
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“KEW” KYORITSU 
MO 65 METERS

New. Size: 3V4 inch, mounting hole 21b inch.
Ail plus Postage 20c.

1 mA.. 5 mA.. 10 mA., 25 mA„ 50 mA.,
100 mA.. 150 mA.. 250 mA., 500
mA.......................................... $4.50

1 amp. D.C....................................  $4.50
5 amp. D.C...................................  $4.50
10 amp. D.C.................................  $4JO
30-0-30 amp. D.C............................  $5.25
15v. D.C.. 30v. D.C.. 300v. D.C........ $4.50
300 volts A .C ...............................  $5.50

CLEAR PLASTIC 
PANEL METERS

MR1P IV4 inch square, clear plastic, 1 inch round 
mounting hole, IV4 inch deep:

1 milliampere (mA.) ........ S3.50
500 microamperes (uA.) .....  S3.75
5 amperes (A.) ................. S4.75

A lso other types available.

MR2P 13/4 inch square, clear plastic face. IV2 inch 
round mounting hole, IV2 Inch deep:
50 uA................ $5.50 1-0-1 m A....... .... $4.00
50-0-50 uA.......... $5.75 1. 5. 10 A. .... S3.75
100 uA............... $5.40 15. 30 A ..... .... $4.50
100-0-100 uA....... $5.50 15 volt d.c. ......  $3.75
500 uA............... S4.00 30 volt d.c. .. .... $3.75
1 m A................. $3.75 300 volt a.c. .... $4.25
5, 10. 25. 50. 100. 

250 , 500 mA. .. $3.75
1000 volt a.c. .... $4.50

" S "  Meter (1 mA. f.s.d.) cal. 0-9 (with additional
scale in 10 db. steps over S9) ....... ..... $5.25

"V U "  Meter, scale: minus 20 to plus 3 VU (0 to 
plus 3 VU in bold red arc). Accuracy: within
plus or minus 0.5 db. (at 0 VU) ............ $5.00

Stereo Balance Meter (1-0-1 mA. f.s.d.) .... $4.50 
A lso other types available.

MR3P 3 %  inch square, clear plastic face, 
round mounting hole, 1 1/2 inch deep:
50 uA................  $7.00
100 u A ............... $6.75
500 uA............... S6.50
1. 5. 10. 25. 50.

100. 250, and
500 m A..........  S5.75

50-0-50 uA.....
15 volts d.c. .. 
25 volts d.c. .. 
300 volts a.c. 
"V U *’ Meter

23/4 inch

.... S5.75 

.... S5.75 

.... S5.75 

.... S5.75 

.... $8.25

P25 2 V i inch square. clear plastic face.
mounting hole. V i inch deep:
50 uA ................ $5.75 15 volts d.c. ..
100 uA.............. $5.75 25 volts d.c. ..
500 uA............... S5.25 300 volte a.c.
1. 5. 10. 20. 50. " $ "  Meter ..

250. and 500 "V U "  Meter .
m A................. $5.00

Postage 25c

2Va inch

.... S5.50 

.... $5.50 

.... $5.50 

.... $5.75 

.... S6.50

“SPECIAL” CARTRIDGES 
AND STYLUS

PC93LS Crystal Turnover Mono V2 In. mount. $2.40 
V I30 Crystal Stereo Turnover V2 in. mount. $2.50 
Y510 Ceramic Stereo Turnover V2 in. mount. $3.50 
Mono Ronette 105 Crystal Turnover V2 in.

mounting ............................................... $4.50
Ronette 105 Stereo Diamond Turnover 1/2 in.

mounting ................................................ $7.00
8TA Ceramic Sonotone. V2 in. mounting .... $6.50
OTA Ceramic Diamond. V2 in. mounting .... S7.00
B.S.R. Type Cl, Stereo Ceramic Turnover.

V2 in........................................................ S7.50
B.S.R. Type TC8M Mono Ceramic Turnover.

V2 In......................................................  S4.75
B.S.R. Type TC8S Stereo Ceramic Turnover.

V2 in......................................................  $7.50

"NIKKA” 1 WATT 
TRANSCEIVERS

P.M.G. Approved. Solid State, 14 Transistor Circuit 
inc. r.f. stage.

27.240 Me. (provision for two channels).
Range boost circuit.
Up to 10 miles in open country or water.
Buzzer type Call System.
Squelch control.
Complete with leather carrying case.

$175 PAIR

DISCOUNT SPECIAL 
BUY BULK AND SAVE 

New Brand Name Recording Tapes 
and Accessories

Reel Reels
Length Base Size per Pack Price
150 ft...... Acetate .... 3 In. ... 4 for ... S1.75
225 ft...... Acetate .... 3 In. ... 3 for ... $1.75
300 ft...... Mylar .... 3 In. ... 2 for ... S1.75
600 ft...... Acetate .... 5 in. ... 2 for ... S3.25
900 ft..... Acetate .... 5 in. ... 2 for ... $3.75

1200 ft...... Acetate .... 7 in. ... 2 for ... S5.20
1800 ft...... Acetate .... 7 in. ... 2 for ... S6.50
1800 ft...... Mylar .... 7 in. ... 2 for ... S8.50
2400 ft...... Mylar .... 7 in. ... 2 for ... S9.25
3600 ft...... Mylar .... 7 in. ... 2 for ... $13.50

Tape Accessories
Head Alignment Tape. 100 ft. on 2 V2 In. reel S i .50
Tape Clips, packet of 75 ..........................  S I .35
Book "Tape Editing and Splicing*’ ............  45c
Reel Holders, pair .................................... $1.00
Tape Jockey Cloths, packet of three ........... $1.00
Head-Kleen Tape. 225 ft. on 3 in. Reel .......$1.75
"Tape-Clean" Cloth Tape. 3 in. Reel ........... $1.75
Head and Guide Cleaner and Lube Kit ....... $1.90
Address Cards, two-sided, packet of 30 .......S I .40
Replacement Pressure Pad Kit .................... $1.00
Sensing and Cuing Patches. Aluminium, packet

of 50 ....................................................  $1.95
Splicing Tape, V4 in. wide, 300 in.............. $1.00
Coloured Leader Tape, 5 in. x 2 V2 in. Reels,

100 ft............................................. each $4.50
Available separately, all colours per reel .... $1.00
Splicing Tape, V i in. x 100 In...................  50c
Head Cleaner ............................................  $1.00
Head and Guide Lubricant ..........................  $1.00
Recorder and Phono Drive Oil ..................... 75c
Non-Slip for Tape and Phono Drives .......  S1.00

Phono Accessories
Three Hi-Fi Stereo Record Cleaninq Cloths .. $1.15
Record Jockey Cloth ..................................  75c
Record Cleaning Kit ..................................  $2.50
Stylus Microscope .....................................  S3.00
Gauge Stylus Pressure ................................ $1.50

REPLACEMENT STYLUS 
AT BARGAIN PRICES

53/ST Stereo (S325SR) Sapphire. Suit most Japan
ese Portable Record Players (forked fitting). 
Normal Price $1.35. Special 75c.

NY/ST Stereo (S44SR) Sapphire. Suit Ronette 105.
Normal Price $1.35. Special 75c.

D46 Stereo Diamond (D44SR). Suit Ronette 105.
Normal Price S5. Special S3.25.

D51/35 Stereo Diamond (D35SR). Suit B.S.R.
TC8/S. etc. Normal Price S5. Special S3.25. 

D188/88 Stereo Diamond (D88SR) L.P. Stereo/78. 
Suit B.S.R. C l. etc. Normal Price $7. Special
$475.

D258 Stereo Diamond (D96SR) L.P. Stereo/78. Suit 
Dual DN5. CDS630. Normal Price $7. Special 
S4.75.

MULTIMETER— Model OL64
20,000 ohms per volt D.C., 8.000 ohms per voft A.C. 
D.C. Voltage: 0-0.3. 1. 10. 50 . 250. 500. 1,000 . 5.000. 
A.C. Voltage: 0-10. 50 . 250. 1,000.
D.C. Current: 0-30 uA.. 1. 50. 500 mA.. 10 A. 
Resistance: 0-5. 500K ohms, 550M ohms.
Decibels: minus 20 to plus 22 db., plus 20 to plus 

36 db.
Capacitance: 250 pF. to 0.02 uF.
Inductance: 0-500 H.
Load Current: 0-0.06 . 0.6, 60 mA.
Self contained Batteries: 22.5v. (BL015) x 1; 1.5v. 

(UM3) x 2.
Size and Weight: 6 in. x 4-1/5 in. x 2 in.; 650 g. 
Meter Movement Fundamental Sensitivity: 30 uA. 

F.S.D.
Meter Movement Internal Resistance: 3.100 ohm 

plus or minus 3 per cent.
Allowance:

For D.C. Voltange range, plus or minus 3 per
cent, of specified value.

For D.C. Current range, plus or minus 3 per
cent, of specified value.

For A.C. Voltage range, plus or minus 4 per
cent, of specified value.

For Resistance range, plus or minus 3 per cent, 
of scale length.

For Decibel range, plus or minus 4 per cent,
of specified value.

PRICE: $19.75

TRIO COMMUNICATIONS 
RECEIVERS

Trio Model 9R59DE. four bands covering 540 Kc. 
to 30 Me., two mechanical filters for maximum 
selectivity. Product Detector for S.S.B. reception. 
Large tuning and bandspread dials for accurate 
tuning. Automatic noise limiter, calibrated elec
trical bandspread. S  meter and B.F.O. 2 micro
volts sensitivity for 10 db. S-N ratio.

PRICE $175

TRADE-IN  ACCEPTED

MAGNETIC CARTRIDGES
CM500 Magnetic Stereo Diamond. 4 mV. at 

1 Kc.. 20-20.000 c/s.. 3 grams tracking
weight ....................................................$8.25
Spare Stylus ........................................... $5.00

MC/Magnetic Stereo. 0.7 mil. Diamond, 6 mV. 
at 1 Kc.. 20-21.000 c/s.. 2 grams tracking
weight ....................................................$9.50
Spare Stylus .........................................  $6.20

CLOSED CIRCUIT T.V. SYSTEM
CAMERA,. Type CA-6V. Including standard 25 mm. 

lens and 10 yards of Video Cable with Con
nectors. Special Price: $285 inc. tax.

VIDEO MONITOR. 8 inch type PM81V, $124 Inc. tax.
VIDEO MONITOR. 12 inch. Type PM121V. including 

Audio stage. $150 Inc. tax.
VIDEO MONITOR. 16 inch. Type PM162VA. $145 

inc. tax.

TRANSISTOR INTERCOM UNITS
Four-Station: 1 master. 3 sub-stations. Three Tran
sistors. 250 mW. Amplifier. Battery operated 
(Eveready 216). complete with battery, wire, 
staples and fitting instructions. Price $19.75.
Two Station Model also available. Prlca $10.50. 
Three-Station Intercoms, as per above, one master 
and two sub-stations. Price $14.75.

CALL BOOKS and LOG BOOKS
Price 75c each.

RADIO SUPPLIERS
323 ELIZABETH STREET, MELBOURNE, VIC., 3000
Phones: 67-7329, 67-4286 A ll M a il to  be addressed  to  above address

W e sell and recom m end Leader Test Equipm ent, P ioneer S te re o  Equipm ent and S peakers, H itachi Radio V alves and Transisto r 
Radios. K ew  Brand M e te rs . A . & R. T ran sfo rm ers  and Tran sis to r Pow er Supplies . Ducon C ondensers , W elw yn  R esistors, e tc .
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D U R A L U M I N , A L U M I N I U M A L L D Y T U B I N G 
IDEAL FOR BEAM AERIALS AND T.V. 

• LIGHT • STRONG • NON-CORROSIVE 
STOCKS N O W AVAILABLE FOR IMMEDIATE DELIVERY 

ALL DIAMETERS-*" TO 3" 
Price List on Request 

STOCKISTS OF SHEETS—ALL SIZES AND GAUGES 

G U N N E R S E N A L L E N M E T A L S PTY. LTD. 
SALMON STREET, / ^ S S ^ x HANSON ROAD, 

PORT MELBOURNE, VIC. f / M M \ \ WINGFIELD, S.A. 
Phone: 64-3351 (10 lines) Phone: 453021 (4 lines) 
Telegrams: "Metals," Melb. ^ f i i ! ® / Telegrams: "Metals," Adel. 

C A L L B O O K 
1968-69 EDITION 

NOW AVAILABLE! 7 5 Cents, from your usual Supplier 

BRIGHT STAR CRYSTALS 
FOR ACCURACY, STABILITY, ACTIVITY 

AND OUTPUT 
Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 

DC11. FT243. HC-6U, CRA, B7G, Octal, HC-18U. 
THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 

AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Kc. 

5,500 Kc. T.V. Sweep Genorator Crystals, $7.25; 
100 Kc. and 1000 Kc. Frequency Standard, $17; 

plus Sales Tax. 
Immediate delivery on all above types. 

AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Kc. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 

ALSO AMATEUR TYPE CRYSTALS —3.5 Me. AND 7 Mc. BAND. 
Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 

Amateur—from $6 each, plus Sales Tax. 
Regrinds—Amateur $3, Commercial $3.75. 

CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 

New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 

BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 

With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 

V H F 
COMMUNICATIONS 

A PULiLICAT ON FOR THE RADIO AV.AILUR 
tS '̂CIA.LY COVER Nfj VII). Jl-f A'-jrj MICROWAVES 

VHF COMMUNICATIONS, the Interna-
tional Edition, printed in English, of the 
well established German Publication 
UKW-BERICHTE, is an Amateur Radio 
magazine catering especially for the VHF, 
UHF and Microwave enthusiast. 

VHF COMMUNICATIONS will follow the 
same path as UKW-BERICHTE, by special-
ising in the publication of exact and 
extensive assembly instructions for VHF, 
UHF and Microwave transmitters, receiv-
ers, converters, transceivers, antennas, 
measuring equipment and accessories, 
which can be easily duplicated. The lat-
est advances in semiconductors, printed 
circuits and electronic technology are 
described in great detail. For most art-
icles, all the special components required 
for the assembly of the described equip-
ment, such as epoxy printed circuit 
boards, trimmers, coil formers, as well as 
metal parts and complete kits will be 
available from the Australasian Repre-
sentative. 

VHF COMMUNICATIONS also features in-
formation regarding the development of 
electronic equipment, measuring methods, 
as well as technical reports covering 
new techniques, new components and 
new equipment for the Amateur. 

VHF COMMUNICATIONS is a quarterly, 
published in February, May, August and 
November. Each edition contains roughly 
sixty pages of technical information and 
articles. 

VHF COMMUNICATIONS' subscription 
rate (air mailed direct from the publisher) 
is S5.50 per year. Every copy is dis-
patched in a sealed envelope to ensure 
that it arrives In perfect condition. 

Some copies of the German edition UKW 
Berichte are available free for perusal. 
Subscriptions, either cheque or money 
order/postal note should be forwarded 
to the Australasian Representative, Mr. 
Gordon Clarke, 2 Beaconview St., Bal-
gowlah, N.S.W., 2093, Australia. 

J ^ U K W 
BERICHTE 

ZEITSCHRiFTFUR OEN VHF-JHF AMATEUR 
'JI.';«<U<ZWEI.LEN- '-'•O OF7IVI ' L 5WSLLEMFCI -Nl K 

k 
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FAIRCHILD DIGEST 
Numberlofa series 

VHF-UHF OSCILLATORS 
Presented below, for readers of Amateur Radio is a list of Fairchild Semiconductor 
devices and circuit d iagrams for use in the construction of V H F and UHF 
oscillators. At the foot of the page there are brief specif ications for the recom-
mended devices taken from the Fairchild Short Form Catalogue. 

2N915-6 

2N918 

SE1001-2 

SE1010 

SE3001-2 

SE5022 

AY7101 

AY7104 

NPN Silicon Planar Transistors designed specifically for Low Noise VHF Amplifier and 
Oscillator applications. 
NPN Silicon Planar Transistor for use in 1 K MHz Oscillator Circuits with rise and fall time 
of less than 2.5 nSecs. 
NPN Silicon Planar Transistors designed for use in high power gain, VHF Amplifier and 
Oscillator Circuits. 
NPN Silicon Planar Transistor designed specifically as Low Noise VHF Amplifier and 
Oscillator. 
NPN Silicon Planar Transistors for use in UHF Oscillator Circuit applications, featuring 
high power gain, low leakage and typical fT of 900 MHz. 
NPN Silicon Planar Transistor designed for use as VHF Oscillator and Amplifier, featur-
ing high power gain at 200 MHz. 
NPN Silicon Planar Transistor designed for wide band RF application and VHF Oscillator 
application. 
NPN Silicon Planar Transistor for use in Low Power non-saturating switching circuits 
and VHF Amplifier and Oscillator Circuits. 

1«MH>T0 1tt7MHiC0NVERSI0N GAIN TEST CIRCUIT !c=70mA Vĉm SILICON TRANSISTOR UHF TUNER INCLUDING UHF 
LOCAL OSCILLATOR AND A DIODE MIXER 

T3 107MHz 
5000UTPUT 

1-10pf 

TYPICAL CONVERSION GAIN - 17 dB 
T1 2 5 turns#16 teined copper wire topped T3 Miller Coil Form 2 turns from Gnd.Coil dio*fe inside dia) Miller Core#30-106 
T2 1 turns <p 16 tinned copper wir. topped KE52L1? St™*38 £»m,le'1 . 3̂ turn torn Gnd- ond l)i turns from Grid Coit dio wOnside dlo) 

300f!IW>UT 
Lj ANOC?RESONATE AT!30mc 
D| AN2003 UHF MIXER " M< 
Q, SE300l/2,2N9l8 

SecoiKfay. V i t o r n # 2 6 « n a m e l e d wire 

VR, IK|Re 

JT 
OHSV 

OV 

ELECTRICAL CHARACTERISTICS @ 25°C. 

TYPE No. 
LVCEO 

@ 
ICmA 

Volts, min. 

hFE min.-max. 
@ 

ICmA/VCE Volts. 

VCE (sat.) 
@ 

ICmA/IBmA 
Volts, max. 

ICBO 
@ 

VCB 
nA 

fT 
min. 
MHz 

Pwr. Total 
@ 25°C 
Free Air 

mW 
2N915 
2N916 
2N918 
SE1001 
SE1002 
SE1010 
SE3001 
SE3002 
SE5022 
AY7101 
AY7104 

50 @ 10 
25 @ 10 
15 @ 3 
45 @ 10 
45 @ 10 
15 @ 10 
12 @ 3 
12 @ 3 
20 @ 1 
15 @ 10 
45 @ 10 

50 @ 10/5 
50 @ 10/1 
20 @ 3/1 
40 @ 10/10 

100 @ 10/10 
20 @ 2/10 
20 @ 8/10 
20 @ 8/10 

20-200 @ 4/5 
20 @ 2/10 
40 @ 10/10 

1 @ 10/1 
0.5 @ 10/1 
0.4 @ 10/1 
2.0 @ 10/1 
2.0 @ 10/1 
0.3 @ 10/1 
0.6 @ 10/1 
0.6 @ 10/1 
3 @ 10/5 
0.3 @ 20/2 
1.2 @ 10/1 

10 @ 60 
10 @ 30 
10 @ 15 

500 @ 30 
500 @ 30 
500 @ 15 
500 @ 15 
500 @ 15 

50 @ 10 
50 @ 15 
50 @ 35 

250 
300 
600 
200 
200 
200 
600 
600 
300 
400 
250 

360 
360 
200 
200 
200 
250 
200 
200 
175 
300 
300 

For further information, data sheets and application bulletins, write or phone the Marketing Services Depart-
ment, Fairchild Australia Pty. Ltd. Prices on application. 

420 MT. DANDENONG ROAD, CROYDON. 3136. 

AUSTRALIA PTY. LTD. 
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. Going SSB? 
YAESU 

V 
BAIL ELECTRONIC SERVICES have the answers! 
Widest choice from the YAESU Australian Agents. 

FRDX-400 Receiver: 160-10 mx, I.F. "T" notch filter, 
100/25 Kc. calibrator, selectable slow/fast AGC, 
provision for internal installation of FET VHF con-
verters, FM with squelch. Laboratory proven, 
outstanding sensitivity. Can be linked with 
FLDX-400 for transceiving. 

FLDX-400 Transmitter: PA 2 x 6JS6A, 300w. 
speech peak input. Mechanical fi lter, VOX, ALC; 
adaptable to FSK for RTTY. 

FTDX-400 Transceiver: 80/10 mx, 400-500w., built-
in AC power supply, VOX, ALC, off-set tuning, 
calibrator . . . the lot! 
Also available: Transceiver FT-50, Transmitter FL-50, Receiver FR-50, Low Pass Filter FF-30DX, Type " F " SSB Generator 

Assembly, SWR Meter K-109, Yaesu valves and spares, Co-ax. Connectors, Hy-Gain (U.S.A.) Beams. 

BAIL POLICY: Manufacturer-backed 90-day warranty. Al l sets are 
tested before despatch. After-sales service and spares availability. 

Full details from the authorised Australian Agent: 

BAIL ELECTRONIC SERVICES, 60 Shannon St., Box Hill North, Vic., 3129. Ph. 89-2213 
Rep. in N.S.W.: A. J. ("SANDY") BRUCESM1TH, 47 Hyman Street, Tamworth, N.S.W., 2340. Telephone (STD 067) 66-1010 

FLDX-2000 Linear Amplifier: AB2 grounded grid, 
built-in power supply and SWR indicator. Forced-
air cooling. A real signal booster for any Amateur 
exciter or transceiver. Officially approved for 
Australian Amateur use at 400w. p.e.p. output. 
FTDX-100 Transceiver: Low current drain, tran-
sistorised, AC/DC power supply built-in. Many 
additional features; ideal for portable/mobile, 
150w. peak input. 
FTV-650 Six Metre Transverter: Converts your 28 
Mc. SSB to VHF, includes receiving converter. 
FT-200 NEW Transceiver . . . Available shortly. 
(Circuit: 50 cents plus 5 cents postage.) 

dynamic! 

TRIMAX 
extended range 
volume indicator 

L M Ericsson Pty. Ltd. 
TRIMAX DIVISION 
Cnr. Charles Street and Williams Rd, 
North Coburg 3058, Vie., Aust. 
Phone 35 1203. 
Cables and telegrams: 
Trimax, Melbourne. 

The Trimax G54 Solid State 
Volume Indicator has been 
specifically designed for dynamic 
programme level measurements, 
with a m&ter having the fast rise 
time required to detect the peaks 
of programme material. Its 
application, however, extends to 
the entire field of level 
measurement in the audio 
frequency range. The accuracy of 
calibration and small attenuator 
increments (2 db steps) also 
make It particularly suitable for 
the lining up and transmission 
testing of an entire system. 

A high-quality shielded input 
transformer enables the 
instrument to be used on 
balanced or unbalanced systems. 
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Painton Reliability 
and Quality 

CONNECTORS 
A range from 2 contacts to 71 
contacts which will meet most 
requirements. 

o 
RESISTORS 
An almost infinite variety in 
wire-wound, cracked carbon 
and metal film. 

FADERS 
ATTENUATORS 
SWITCHES 

3, 6 and 10 amps 
2 A miniature 
double pole 

Other Painton components include: RF Chokes, Knobs, Dials, Pointers, Spring Loaded Terminals, 
"Camblock" Terminal Strips, Relays, 

PAINTON are distributors in Australia for the following high grade components: 

PARKER The
 10,000% overload meter. ALCOSWITCH Sub-miniature switches and 

knobs. 

DIGITIZER Decade and binary thumb-
wheel switches. 

DAVALL Moulded track, carbon 
potentiometers. 

PAINTON (AUSTRALIA) PTY. LTD. 
29 RAILWAY AVENUE, HUNTINGDALE, VICTORIA 3166. 'PHONE 569 0931 

Consult your PAINTON sales office for more detailed information. 
N.S.W. 2065 OLD. 4122 

6 Pacific Highway 7 Gralunga Street 
St. Leonards Mount Gravatt 

43 2652 49 5386 

S.A. 5112 
11 Black Top Road 

Hillbank 
(Via Elizabeth Vale) 

55 6339 

W.A. 6007 
Everett Agency Pty. Ltd. 

17 Northwood Street 
West Leederville 

8 4137 
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VK3 V.H.F. GROUP TWO METRE CONVERTER 
BY THE PROJECTS COMMITTEE OF THE VK3 V.H.F. GROUP 

SINCE the development of a success-
ful 6 metre converter by the then 
Converter Committee of the VK.3 

V.H.F. Group, a 2 metre converter has 
been developed. Design of a 432 Mc. 
converter is continuing. The design 
objectives for the 2 metre converter 
were: 

(a) Best noise figure possible con-
sistent with reasonable cost. 

(b) Sufficient gain to allow use with 
tunable i.f. receivers of relatively 
low sensitivity, such as car radio 
receivers. 

(c) Good cross-modulation character-
istics. 

(d) Adaptable to a wide range of i.f. 
output frequencies. 

DESIGN CONSIDERATIONS 
Semiconductor devices that will out-

perform the best vacuum tubes are 
readily available at very attractive 
prices. Semiconductors are, therefore, 
the logical choice. There is little to 
chose between bipolar transistors and 
field effect transistors on the basis of 
noise figure. Noise figure is generally 
regarded as being the most useful fig-
ure of merit for devices to be used for 
v.h.f.-u.h.f. amplifier applications. 

A brief discussion of noise may be 
in order. Any generated signal has 
associated with it an amount of noise. 
This noise is unavoidable, since it is 
generated by thermal agitation in the 
source impedance of the generator, for 
example the radiation resistance of an 
antenna. The theoretical limit to recep-
tion is the ratio of signal power to 
noise power, i.e. the signal to noise 
ratio. 

Just what constitutes a minimum 
usable signal to noise ratio cannot be 
specified, since this depends on the type 
of signal and to a very large extent 
the person receiving the signal. 

Noise figure is the amount by which 
signal to noise ratio is degraded after 
passing through an amplifier, and is 
given by the formula: 

SiNi 
NF 10 Log.o - g j ^ " 

Where S>N! is the input signal to 
noise ratio. 

SJSfo is the output signal to 
noise ratio. 

In general, while the lowest possible 
noise figure is desirable at 144 Mc., 
there is a limit to the minimum useful 
noise figure. In addition to noise due 
to thermal agitation in the radiation 
resistance of the antenna and the input 
stages of the receiver, external noise 
is also received by the antenna. At 
144 Mc. external noise is made up of 
man-made electrical noise, atmospheric 
noise and cosmic noise. In quiet loca-
tions cosmic noise is the limiting 
factor. 

As the noise figure is lowered, noise 
introduced by the receiver becomes 
insignificant in relation to external 
noise, and further reducing the noise 
figure brings no real benefit. 

In the practical case, lower noise 
figures may be necessary to overcome 
unusually high feeder losses. 

The noise figure below which cosmic 
noise is the limiting factor is consider-
ed to be 2-2J db. at 144 Mc. 

Accurate measurement of noise figure 
is quite difficult and the many pitfalls 
can give rise to conflicting or exagger-

ated claims about receiver performance. 
Noise figure is generally measured in-
directly, by determining the amount of 
extra noise necessary to double the 
noise output of the receiver. The tech-
nique used must not rely upon, assumed 
linearity of the receiver. 

Equipment used to obtain noise fig-
ures quoted for prototypes was: 

(a) Hewlett Packard noise source, 
diode type, HP343A. 

(b) Hewlett Packard noise figure 
meter type HP340B (22 Mc. i.f.). 

Converter gain must be sufficient to 
override noise generated by the tunable 
i.f. and in addition must provide suf-
ficient signal so that the total amplifica-
tion makes any signal above the noise 
audible. Approximately 20 db. gain is 
quite adequate for use with any com-
munication receiver, however since car 
radios and other less elaborate re-

ceivers are likely to be used, consider-
ably more gain than 20 db. is desirable. 
One microvolt into a converter with 
35 db. conversion gain will produce an 
output of 87 microvolts at the i.f. 
frequency. 

Susceptability to cross-modulation is 
determined by the shape of the transfer 
characteristic of the device concerned. 
Because of the approximate square law 
characteristics of FETs, their use sig-
nificantly reduces cross-modulation 
problems. 

Circuit of VK3 V.H.F. Group 2 Metre Converter 

R1—220 ohms. 
R2—2.2K ohms. 
R3—390 ohms. 
R4—470 ohms. 
R5—100K ohms. 
R6—10K ohms. 
R7—10K ohms. 
R8—3.9K ohms. 
Resistors Vt wait . 

CI—470 pF. 
C2—1000 pF. 
C3—470 pF. 
C4—3.3 pF. 
C5—1000 pF. 
CS—3.3 pF. 
C7—470 pF. 
C8— 3.3 pF. 
C9—470 pF. 
C10-1000 pF. 

C11—3.3 pF. 
C12—22 pF. 
C13—3.3 pF. 
C14—1000 pF. 
C15—4700 pF . ' 
C16—1000 pF. 
C17—0.047 uF.* 
CIS—0.047 uF.* 
C19—1000 pF. 
C20-1000 pF. 

01—MPF106. 
02—MPF106. 
03—2N3819 
04—MPF106. 
05—2N3819 
Xta l—See text. 
Co i l Data—See Table. 
Capacitors marked * 

Red Cap.others 
Disc Ceramic. 
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For optimum performance, the low-
est intermediate frequency is limited by 
the bandwidth of the converter. Noise 
is additive on a power basis and if the 
first image band falls within the band-
width of the converter, image noise 
will add to noise already associated 
with the signal, reducing the signal to 
noise ratio. For the worst possible case 
signal to noise ratio may be degraded 
by 3 db. 

DESCRIPTION 
In view of the above considerations, 

it was decided to use field effect t r an -
sistors in the design. Evaluation of the 
specifications of available FETs result-
ed in the use of the MPF106 N-channel 
junction FET (Motorola) for r.f. am-
plifier and mixer functions. The 2N3819 
N-channel JFET (Texas Instruments) 
was chosen for oscillator and source 
follower. 

The first amplifier stage uses an 
MPF106/2N5485 (Ql) in neutralised 
common source configuration. Neutral-
isation could have been avoided by the 
use of dual gate metal oxide insulated 
gate FETs (MOS-FETs), however con-
sideration of noise figure and the ease 
of neutralisation with the circuit used 
led to the choice of the MPF106 JFET. 
Neutralisation is accomplished by ad-
justment of L3, which resonates with 
the drain to gate feedback capacitance 
to form a high impedance parallel 
resonant circuit at 144 Mc. 

Signal is taken f rom L2 in the drain 
circuit of Ql via C7 to the source of 
Q2, a second MPF106. The second stage 
is in grounded gate configuration, 
forming with Ql a shunt fed cascode 
r.f. stage. Signal is taken f rom L4 in 
the drain of Q2 via C9 to the gate of 

Q4, the mixer. Oscillator injection is 
via a link on L8 into the source of Q4. 

Intermediate frequency output ap-
pears across R6 in the drain circuit of 
the mixer, while a direct coupled source 
follower (Q5) transforms the i.f. band 
to a low impedance for use wi th co-
axial cable. 

The crystal oscillator circuit requires 
some comment. A single FET is used 
as both oscillator and multiplier. The 
circuit is designed for use with third 
overtone crystals in the range 38-48 
Mc. Adjustment of oscillator to exact 
frequency is possible with adjustment 
of L5. If this facility is not required, 
L5 may be replaced by a link and the 
value of R3 increased to 56K ohms. 

The third harmonic of the crystal 
frequency is selected by L7. The double 
tuned circuit coupling of L7, L8, L9, 
results in a "clean" injection waveform 
at the source of the mixer. Fi f th over-
tone crystals of about 61 Mc. have been 
used, with doubling in Q3, but insuf-
ficient information is available for 
success with this range to be guaran-
teed. No changes to coil dimensions 
were required. 

A supply of 9-15v. at 10-20 mA. d.c. 
is required. The design voltage is 12v. 
Positive and negative supply rails are 
d.c. isolated f rom earth, giving greater 
flexibility in application. Should this 
not be required, the appropriate by-
pass capacitors may be replaced by 
short wire straps. 

The converter is constructed on an 
epoxy fibre-glass printed circuit board 
4" x which is the same size as the 
VK3 V.H.F. Group 6 metre converter. 
All capacitors below 100 pF. are NPO 
disc ceramics. Above 100 pF. Hi-K disc 
ceramics a re used. Resistors used must 

be of small physical dimensions. Rat -
ings up to | wat t a re suitable. The 
coil formers used are Neosid type A 
(single assembly) and the type B 
(double assembly) with screening cans. 
The bases usually provided have not 
been used, so as to maintain high un-
loaded tuned circuit Q. Instead, the 
boards are drilled 7/32" and the fo rm-
ers glued in. F29 v.h.f. slugs are used 
throughout. Coil dimensions a re given. 

PERFORMANCE 
All prototypes were measured wi th 

noise figures in the vicinity of 2 db. 
The minimum noise figures of two of 
the prototype converters were 1.6 db. 

The gain of the converter is adequate 
for all reasonable applications, with 
protoypes having measured conversion 
gains in excess of 35 db. With all timed 
circuits peaked for 144.25 Mc., 3 db. 
bandwidth was 540 Kc. The noise fig-
ure was substantially constant over this 
range. The 10 db. bandwidth was 1.4 
Mc. The bandwidth is quite adequate 
for operation in the normally used par t 
of the band, and allows the use of i . f s 
down to the broadcast band. Greater 
bandwidths may be obtained by stag-
ger tuning, wi th some sacrifice in gain 
and noise figure. 

No measurements of cross-modula-
tion have been performed. Qualitative 
tests indicate that cross-modulation per-
formance is very good. No diode pro-
tection at the input of the converter 
was found necessary, even when used 
with transmitters of over lOOw. input. 

CONSTRUCTION 
Complete construction details will be 

supplied with the kits which will be 
made available. For those not wishing 
to obtain the kit, a f ew hints may be 
helpful. 

First, all minor components should 
be soldered in. Locating lands on the 
Neosid formers should be filed off and 
the formers glued in place with Aral -
dite, making sure that the former lines 
up correctly with the position of the 
can. 

Care must be taken when soldering 
in the FETs, to prevent damage due to 
excessive leakage current f rom solder-
ing iron tip to ear th if a Scope solder-
ing iron is used. The board should be 
isolated f rom earth while soldering the 
FETs in place. No special precautions 
are necessary when handling the FETs 
used, however for best performance 
they should be pushed down to within 
1/8" of the board. The FETs are 
guaranteed by the manufacturer to sus-
tain 260°C. lead temperature 1/16" 
f rom the body for 10 seconds. A Scope 
soldering iron with clean, pointed in-
strument tip is suitable. 

ALIGNMENT 
With supply connected to the com-

pleted converter, L5 and L6 should be 
tuned for maximum voltage across R4. 
The 5 volt range of a multimeter is 
suitable. Approximately J volt change 
should be evident. With the voltmeter 
connected across R7, L7 and L8 should 
be adjusted for maximum reading 
(approximately f volt change). Some 
particularly inactive crystals may be 
made to work by increasing the value 
of R3 f rom 390 ohms to IK ohms. 
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1—Gate Q1. 
2—Minus 12v. 
3—Aerial. 

L1—5V4 turns 
22 s.w.g. T.C. 
tap (3) % turn 
from cold end. 

L3—15 turns 
L5—18 turns 
L6—13 turns 

1—3.3 pF. (C6) 
2—470 pF. (C7) 
3—Plus 12v. 
4—Drain Q1. 
L2—5Va turns 
22 s.w.g. T.C. 
Tap (2) 13/4 t. 
from cold end, 
tap (4) 11/4 t. 
from hot end. 
of 30 gauge B. 
of 30 gauge B. 
of 30 gauge B. 

1—Drain 02. 
2—Plus 12v. 

L4—4V4 turns 
22 s.w.g. T.C. 

t—470 fi (R4) 
2—Drain Q3. 

L7—5V2 turns 
22 s.w.g. T.C. 

LS/L9 

I 2 5 4 

1—Source 04. 
2—10K n (R7) 
3—3.3 pF. 

(C13) 
4—Earth. 
L8—6V2 turns 
L9—13/4 turns 
spaced 1/16" 
from L8. Both 
22 s.w.g. T.C. 

« S. enamel, close wound. 
& S. enamel, close wound. 
& S. enamel, close wound. 

All coils are wound on Neosid formers with type F29 cores. 
L1, L2, L3, L4, L5, L6 are in single cans. L7, L8, L9 in one double 
The turns on L1, L2, L4, L7, L8 are spaced to cover V4" winding to 

at base of former. 

can. 
commence 
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Connect antenna to converter and 
output of converter to the tunable i.f. 
Using a suitable signal source—signal 
generator, early stages of own trans-
mitter or a strong local signal—adjust 
the other coils in order L4, L2, LI. If 
the converter oscillates adjust L3 to 
restore stability. Re-peak all coils and 
neutralising for best results. Final 
alignment may be carried out with a 
simple noise generator if available. 

A number of kit sets have been made 
available to members of the VK3 V.H.F. 
Group. A further limited number of 
kits will be made available by post at 
a price of $12.50 including postage. The 
kit is complete except for the crystal. 

Because of the large number of spec-
ialised components, it was decided to 
make available the full kit comprising 
drilled board, resistors, capacitors, 
FETs, co-axial and crystal sockets, coil 
former assemblies and incidental bits. 

Inquiries should be addressed to: 
"Two Metre Converter," 
W.I.A., Vic. Div., 
P.O. Box 36, East Melbourne, 
V i c . , 3002. 

OBITUARY 
MAX FOLIE, VK3GZ 

The death occurred on 28th December 
of Max Folie, VK3GZ, at the age of 39. 

Born in Richmond, Victoria, in 1909, 
he was educated at Surrey Hills State 
School. Scotch College and the Royal 
Melbourne Technical School. He studied 
Radio Engineering and was an associate 
member of the Institute of Radio and 
Electronic Engineers of Australia. He 
joined the Wireless Institute of Australia 
in February 1948. 

Max had many interests and although 
he had only limited time to devote to 
Amateur Radio, was at the time of his 
death trying to organise a radio club in 
Mildura. 

Max entered the field of commercial 
radio in 1932 when he was appointed 
engineer to 3YB, when he installed a 
station in a railway carriage which visited 
and transmitted from many country towns. 
He built the first equipment for 3MA 
Mildura when the station was formed in 
1933. At the time of his death he was 
managing director of Sunraysia Television 
Ltd. STV8, with which company he had 
been for the last four years. 

Members of the Wireless Institute of 
Australia regret the passing of another 
of our pioneers and extend their sympathy 
to his family. 

IN OUT o 

Layout of the VK3 V.H.F. Group 2 Metre Converter 

Modified Printed Circuit Board of the VK3 V.H.F. Group 2 Metre Converter 
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VK3 VHF GROUP 

2 METRE CONVERTER 
KITS AVAILABLE FOR THIS 

CONVERTER, $12.50 each, post paid. 

Cash with Order to: 
Victorian Division, W.I.A., 

P.O. Box 36, East Melb., Vic., 3002. 

May be some slight delays depend-
ing on arrival of components from 

overseas. 

>: 
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FAIRCHILD WINS TOP AWARD 
An advanced integrated circuit array 

developed by Fairchild Semiconductor 
was acclaimed as one of the 100 most 
significant technical products of 1968 
in the Annual National Research Week 
competition held recently in New York. 

Fairchild's winning entry was the 
4500 Bipolar "Micromatrix" Array, a 
monolithic semiconductor device that 
provides the electrical equivalent of 352 
transistors, resistors, diodes and other 
components, all interconnected to pro-
vide a desired function. "Micromatrix" 
is a new design technique that utilises 
computer aided design facilities to 
achieve low production costs and fast 
deliveries on order. 

The 4500 "Micromatrix" Array is a 
highly complex unit, which incorpor-
ates a standard semiconductor base with 
unique two-level wiring interconnec-
tions, designed to a customer's speci-
fications. It consists of eight distinct 
cells on a silicon chip, and, apart from 
its package, is no larger than the head 
of an ordinary pin. 

The only integrated circuit among the 
100 products selected, the 4500 features 
exceptional reliability and a high de-
gree of logic compatibility with other 
circuits. 

mm 
S W I T C H fai 

TO S A F E T Y 

VK3 VHF GROUP 

6 METRE CONVERTER 
Transistorised Basic Kit, as detailed 

In "A.R." November, 1967. 

FETs, Transistors, Coil Formers and 
Printed Circuit Board. No capacitors, 

resistors or crystal: 

Basic Kit $6.50, post paid 
P.C. Board $1.50, post paid 
2 FETs for modified output, S2 extra 
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SOLID STATE COUPLING METHODS*
The whys and wherefore of coupling circuits in solid state i.f. amplifier design

JOSEPH TARTAS, W2YKT

A BOUT seven years ago, I made a 
prediction in some material I 
was writing about t.v. servicing, 

that, “Undoubtedly transistors will 
eventually replace tubes in all of the 
t.v. circuits but the c;r.t. itself.” Not 
only has this prediction come true, 
but at some future date, this may well 
be remembered, not as the Space Age, 
but as the Semiconductor Age. Each 
new development in the transistor line 
presents a different problem to the cir
cuit designer; the bipolar transistor, the 
FET and the IC.

As the usable frequency spirals up
wards, the input and output circuits 
must be altered to compensate for dif
ferent input and output impedances. 
Input, output and feedback capacitances 
(by whatever the name) and methods 
of coupling to achieve the desired gain 
and bandpass characteristics also 
change.

COMPARISON TO VACUUM TUBE 
I.F. CIRCUITS

The transistor has been considered as 
essentially a current amplifier. As an 
i.f. amplifier, however, its sole purpose 
is to provide a sufficiently high voltage 
level at the detector input. It may be 
regarded, except for the considerations 
to follow, to be similar to vacuum tube 
voltage amplifier circuits.

Tubes have relatively high input and 
output impedances. Bipolar transistors, 
in the more useful configurations, have 
high output impedances (although con
siderably lower than that of tubes), 
but, unfortunately, have quite low input 
impedances. FETs on the other hand, 
have semiconductor characteristics, but 
with impedances higher even than 
vacuum tubes.

Because the transistor is basically a 
power amplifier, the maximum transfer 
of power occurs when the coupling 
network is matched, both to the output 
of one stage and input of the next stage. 
In addition to impedance matching., the 
resonant frequency of any tuned circuit 
connected to the transistor must be 
considered. The output capacity of 
most transistors is low, but the input 
capacity is often higher than those of 
tubes, as much as 30 pF. in some types. 
These capacities must be considered 
since they are part of the total tuning 
capacity across the coils in i.f. am
plifiers.

Of the three possible circuit config
urations, common-base, common-emit
ter, and common-collector, the com
mon-emitter circuit is almost exclu
sively used for i.f. circuitry. It is the 
common emitter circuit that produces 
a high voltage gain as well as the great
est power gain of the three configura
tions.

Another advantage in using the com
mon emitter circuit is the possibility 
of isolation due to the physical layout
• R eprin ted  from  “ CQ,‘* Ju ly  1968.

of the transistor terminals. Reference 
to Fig. 1 shows that a shield partition 
may be used to completely isolate the 
input circuit consisting of the base cir
cuit (which is also the collector or 
output circuit if another stage precedes 
it) and the emitter circuit, from the 
output, or collector circuit. In tetrode 
transistors the additional lead does not 
prevent use of the shield, but also 
provides a separate element for a.g.c. 
control that is completely isolated from 
the active r.f. circuit elements.

Fig. 1.— Basing diagrams of most transistors 
are alike except for the ground lead or the 

extra base connection in the tetrode.

Until recently, the collector of a 
triode transistor was tied to the case 
and presented a problem in shielding. 
Now, many r.f./i.f. types have the case 
isolated from the transistor elements 
and it can be grounded through a fourth 
lead connected to the case.

OUTPUT CIRCUITS
The output impedance of the tran

sistor in an L-C tuned amplifier is suf
ficiently high that the tuned circuit 
could be represented as in Fig. 2, and 
is essentially the same configuration 
as for a vacuum-tube circuit. The 
value of R would be higher than the 
impedance of the L-C circuit or omit
ted, depending upon the desired load
ing, the loading effect of the collector, 
and the means by which it is coupled 
to the following base.

Fig. 2.— Output circuit of a translator I.f. stage. 
The output capacity Is Identified as C0.

INPUT CIRCUITS
In order that the low impedance 

input of the transistor does not excess
ively load the tuned circuits, thereby 
reducing the gain, some means of 
impedance matching must be resorted 
to.

There are three ways in which the 
proper match may be achieved. To 
better understand these methods, con
sider the various relations of the par
allel tuned resonant circuit shown in 
Fig. 3.

At Rtsonanee: 
X ^ t FL'X c 'I.FC 
Unloaded 0 * XL/ft ■ Xc /R

lc/l.-xLlt/|, 
fhMHMC*' 0X L .  QXC

— Id

Fig. 3.— A  parallel tuned circuit and Its various 
current, voltage and Impedance relationships.

At resonance, the inductive and cap
acitive reactances are equal and the 
resonant impedance, Z», is the product 
of the coil Q (determining the band
width) and the reactance of either 
element since they are equal at reson
ance. The Q is the ratio of the tank 
current (IL or Io) to the total current 
from the generator. Since the current 
I divides, the ratio of the currents in 
each branch depends upon the ratios of 
reactance and resistance present in the 
tank circuit. If the generator is con
sidered to have a very high impedance, 
then the signal may be injected between 
the common terminal and terminal 1, 
2, or 3 in Fig. 4, without affecting the 
resonant frequency, unloaded Q, or 
resonant impedance of the tuned cir
cuit, since ZT =  Z1Z3/Z1 +  Z. as in 
parallel resistance.

Fig. 4.— Impedance matching by means of a 
tapped Inductor. The tap Impedance equals 
Z H (NT/N)a where NT is the number of turns 

from common and N Is the total turns.

Since the inductance of a coil varies 
as the square of the number of turns, 
the inductance, and hence the reactance 
and impedance at points 1, 2, and 3, 
will be one ninth, four ninths, and the 
total impedance respectively. Other 
arrangements are equally possible, i.e. 
a centre tap gives one-fourth the total 
impedance, etc.

The tuning capacity (where used) 
may be employed in a similar way to 
divide the total impedance, as shown 
in Fig. 5A. If the resultant capacity 
is the tuning capacity, the r.f. voltage 
across the tuned circuit is divided in 
the ratio of capacitive reactance, or 
the inverse of the capacity ratios, since:
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IXci _  Ej 
I X «  “  Ei’

1
Xci — 2irfci — Ci 
Xoi 1 Ci

2®"fci

Stagger tuned i.f’s, as found in t.v. 
circuits, use the tube capacity (plus 
strays) as the only resonating capacity. 
In transistor circuits the input capacity 
is often much higher, but as seen in 
Fig. 5B, this capacity may be used as 
part of the impedance divider. I f  this 
capacity is too small, additional cap-

SINGLE-TUNED 
TRANSFORMER COUPLING

An alternate method of matching a 
single tuned circuit to the input imped
ance of another transistor is by means 
of transformer coupling where the sec
ondary and primary are tightly coupled 
but has a step down ratio. The step 
down ratio of the transformer should 
be equal to the square root of the ratio 
of output to input impedance of the 
transistors. This, in turn, gives the 
number of turns for the secondary, if 
the number of primary turns is already 
known. In this case the secondary is 
untuned, as shown in Fig. 8.

E =  E, +  E2

(A)
Fig. 5A.— Impedance matching by means of 

capacitive divider.

Cc

a Fig. 5B.— Typical circuit uses the coupling capacitor. 
C0 and the input capacity C1 to form the Imped

ance divider.

frequency increases, the capacitive re
actance decreases, until such a fre
quency is reaohed where the imped
ance becomes lower than the value of 
Rea and feedback occurs. The base 
spreading resistance R b, produces a 
positive feedback voltage due to the 
collector current passing through Ccb.

Since we are interested in the use 
of these circuits at reasonably high fre
quencies some means must be used to 
prevent the occurrence of regeneration 
and oscillation. This method is known 
as unilateralisation when all the input 
changes due to feedback, both resistive 
and reactive are cancelled. If  only the 
reactive changes are cancelled, they are 
said to be neutralised.

acity may be used across the input, or 
the coupling capacitor that forms the 
other part of the divider may be made 
sufficiently small to give the proper 
division. When the tuning capacity 
consists mostly of a large fixed capaci
tor across the coil, this divider has little 
effect on the tuning if a small coupling 
value is used. See Fig. 6 for typical 
values.

DOUBLE-TUNED CIRCUITS
Basically, the tuning and coupling of 

tuned pairs are accomplished the same 
way as for tube circuits. The only 
difference in their application to tran
sistor circuitry is in the means of 
loading.

Fig. 7 shows the way in which a 
transistor with output impedance R0 
and capacitance Co is connected by 
means of a tap to the primary. The 
secondary is connected to another tran
sistor stage with equivalent parallel 
input resistance Ri and capacitance Ci. 
The primary tap is usually at or near 
the top, due to the fairly high value of 
Ro. The secondary tap w ill normally 
be placed well below the middle of the 
coil to provide the desired amount of 
loading, since Ri is low, compared to 
Ro. The coupling may consist of either 
capacity or mutual inductance.

Fig. 7.— Equivalent circuit of Input and output 
matching with a tuned pair. The coupling 
between the two coils Is discussed In the text.

NEUTRALISATION OR 
UNILATERALISATION

Unlike the vacuum tube, the tran
sistor is not a unilateral device, i.e. 
current can flow in both directions, even 
though small. Because it can do this, 
the output voltage variations cause 
variations at the input of the same 
transistor. The result is a feedback 
voltage that is, unfortunately, in phase 
and therefore regenerative. If  this feed
back voltage is large enough, the am
plifier goes into oscillation. Just as in 
tube amplifiers, the feedback is large at 
higher frequencies, and if  the frequency 
is low enough, the feedback voltage is 
too small to be of consequence. The 
equivalent feedback circuit of the com
mon emitter circuit of Fig. 9A is shown 
in Fig. 9B.

The capacity of the base-collector 
junction, Cm, is small and of little 
consequence at low frequencies. The 
resistor it shunts, Rm, is very high and 
is of little consequence under normal 
operation when reverse bias is applied 
to the base-collector junction. As the

Fig. 8.— Transformers with untuned secondaries 
are often used for impedance matching. The 
formula governing the relationship between the 
primary and secondary Impedances is shown 

above.

(8 )

Fig. 9A.— Simplified common emitter amplifier.
Fig. 96.— Common emitter equivalent high
frequency circuit showing the elements that 

produce feedback.

To some readers who are familiar 
with transmitter circuitry, the methods 
used for unilateralisation and neutral
isation w ill be familiar. For reasons 
previously given, the common-emitter 
amplifier only w ill be discussed, al
though the following methods w ill 
apply equally to the common-base 
amplifier.

Fig. 10 shows a typical i.f. stage 
using transformers with untuned sec
ondaries for the input and output cir
cuits. The input signal is a.c. coupled 
by means of the step down secondary 
winding, through the d.c. blocking cap
acitor, Cb, to the base. The transistor 
is forward biased by means of the 
resistor R b  and the supply voltage. 
This provides the proper bias voltage 
between the base and emitter. The

Fig. 10.— Typical i.f. amplifier stage unilateralised 
by partial emitter degeneration. Components R1, 

H2 and C K form the unilateralism  network.

unbypassed resistor, RI, in the emitter 
provides degeneration and reduces the 
positive feedback produced in the base 
spreading resistance within the tran
sistor structure itself. Resistor R2, in 
conjunction with Cn, the neutralising 
capacitor, produces an additional nega
tive feedback due to collector current 
that is directed back to the emitter.

(Continued on Page 15)
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PUTTING THE GELOSO G222 ON 160 METRES 
J. A. ADCOCK,* VK3ACA 

IN view of the general acceptance of 
sideband and the prospect of the 
Geloso becoming obsolete, it was 

decided to carry out modifications to 
make it more versatile. Rather than 
shelve or sell a useful piece of equip-
ment, it can be adapted to perform a 
function not normally covered by the 
s.s.b. transceiver. Although modifica-
tions were carried out to a complete 
Geloso transmitter, the information 
should be of equal interest to people 
with the Geloso v.f.o. only. The obser-
vations on stability should be of inter-
est together 'with others recently 
appearing in this magazine. 

The aim of the modifications were: 
1. Introduce coverage of the 160 

metre band without altering the 
existing coverage of six bands or 
the v.f.o. calibration. 

2. Improve the general stability of 
the v.f.o. 

It might be considered unnecessary to 
preserve operation on the 27 Mc. band, 
however it was found practical to 
retain this band without introducing 
an extra switch position. Under the 
re-arranged scheme both band switches, 
exciter and final, have been altered as 
follows: 

Old New 
Band Scheme Scheme 

1 80 mx 160 mx 
2 40 mx 80 mx 
3 20 mx 40 mx 
4 15 mx 20 mx 
5 11 mx 15 mx 
6 10 mx 11 & 10 mx 

MODIFICATIONS TO THE 
FINAL TUNING 

It is quite simple to cover 10 and 11 
metres on the one tap of the final 
tuning tank. The 11 metre tap was 
removed completely. In this case it 
was found desirable to re-locate the 
10 and 15 metre taps at points indi-
cated in Fig. 1. 

An extra coil must be wound for the 
160 metre band. With the existing 
tuning capacitance, the L /C ratio was 
found to be too high and thus an extra 
capacitance must be switched in par-

allel. To achieve this, an extra switch 
wafer was added to the final range 
change switch. This is fairly easy to 
do if one has an old two-bank 6 or 12 
position Oak switch. I was fortunate 
in having such a switch with a ceramic 
wafer which was ideal for the purpose. 

Having the spare switch and using 
some of the parts of the existing switch, 
including the tap shorting wafer, it is 
not difficult to engineer the new switch 
(Fig. 3). It will probably be necessary 
to use the new clicker plate and shaft 
because of the unusual driving shaft 
on the original switch. To engage the 
original wafer a double flat should be 
filed on the switch end of the shaft. 

The extra coil was wound on a l i " 
diam. bakelite tube (Fig. 2) and this 
was mounted vertically between the 
6146, the tuning capacitor and the filter 
capacitor. It was attached to the 
chassis by means of a right angle brass 
bracket. The actual winding was close 
to the top end of the former and mount-
ed so that it was close to the end of the 
existing coil. 

Having made coil, obtained the extra 
capacitors and re-modelled the switch, 
one should proceed as follows (see 
Fig. 1). 

Remove all taps from the switch 
except the 10 metre tap. Discard the 
11 metre tap and shift all remaining 
taps around one position on the switch. 
Connect the lower end of the new coil 
to the 80 metre end of the old coil and 
the free end of the new coil to the 
shorting wiper of the switch. Connect 
the ceramic capacitors so that they are 
switched in parallel with the tuning 
capacitor in the 160 metre position. 

It should also be noted that the var-
iable coupling capacitor may have to 
be considerably greater on 160 metres. 
In this case the extra capacitance was 
included in the aerial tuning unit. 

ALTERATIONS TO EXCITER 
At first sight it might appear neces-

ary to provide a completely new oscilla-
tor section, however if the 3.5 to 4 Mc. 
coil is removed and replaced by one 

ANT. CHANGE 
OVER SWITCH 

FI6.1 SWITCH IN 160 METER POSITON 

C—New capacitor, 200 pF. low K high voltage 
ceramic. 

Tapping points: 
10 and 11 metres—turn 4. 
15 metres—turn 6. 
20 to 80 metres—no change. 

L—New coll. 25 turns of 22 B. S S.. close wound, 
on a 1 Va Inch bakelite former. 

•P.O. Box 106, Preston, Vic., 3072. 

EXTRA TANK COIL 

of four times the inductance, without 
changing any capacitance values, exact-
ly half the frequency and range will be 
covered, namely 1.75 to 2 Mc. It is 
now possible to cover the 80 and 160 
metre bands with the same oscillator 
coverage, using the "intermediate" 

tuned circuit as either a straight ampli-
fier or doubling to 3.5. (The termin-
ology used here is that used in the 
Geloso manual.) The same scale can 
still be used for 3.5 to 4 Mc. and an 
extra scale can be marked below this 
scale from 1.8 to 1.9 Mc., exactly half 
3.6 to 3.8 Mc. 

In the new arrangement two extra 
coils must be introduced; one to cover 
1.8 Mc. at the driver stage and an extra 
tuned circuit for 3.5 Mc. at the inter-
mediate tuning position. At this posi-
tion resistance coupling was tried, but 
this was inadequate at 3.5 Mc. In the 
original circuit, this stage is tuned by 
internal capacitance of the coil only. 
It was found to be impossible to make 
the new coil for 3.5 Mc. resonate in 
this way, but the non resonant coil 
was found to be quite adequate 

11 
1 ' 
1 

1 A f \i X 

V —L 1 • J 
r 

rf 
FIG. 3 EXISTING TANK COIL 

The new oscillator coil for 1.75 Mc. 
was wound on a fairly large diameter 
former, and after some experiment, 
with a slug. In this case it was found 
to be best in the interests of stability. 
The absence of a slug does introduce 
some difficulty in tuning and to this 
end one turn may have to be either 
added or removed to obtain the correct 
scale law in conjunction with the trim-
mer. Having settled on the new coil, 
the trimmer should be satisfactory for 
frequency adjustment. 

Table 1 is a tabulation of original 
and new circuit tuning ranges. 

Intermediate 
Band Oscillator Self Reson. 

M x Mc. Mc. 

Old arrangement: 

Driver 
Mc. 

80 
40 
20 
15 
11 
10 

3.5-4.0 
3.5-3.65 

6.74-

resistance 3.5-4.0 
7.0-7.3 7.0-7.3 
„ „ 14.0-14.6 
„ „ 21.0-21.9 

, 13.48-13.6 26.96-27.23 
-7.425 14.0-14.85 28.0-29.7 

New arrangement: 
160 1.75-2.0 resistance 1.75-2.0 
80 „ „ 3.5-4.0 3.5-4.0 
40 3.5-3.65 7.0-7.3 7.0-7.3 
20 „ „ „ „ 14.0-14.6 
15 „ „ „ „ 21.0-21.9 

11, 10 6.74-7.425 13.48-14.85 26.96-29.7 

Table 1. 
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EXCITER MODIFICATION 
PROCEDURE 

W i n d the coils as descr ibed in Fig . 4. 
F i r s t let u s deal w i t h t he d r ive r t u n -
ing and swi tch w a f e r No. 3. R e m o v e 
the 11 m e t r e connect ion to t h e swi tch 
a n d sh i f t a l l connect ions a r o u n d one 
step, leaving the first posi t ion vacan t . 
I t wil l be noticed t h a t t h e shor t ing 
sector does no t b r idge posi t ion No. 5 
( n o w 15 m e t r e s ) , b u t th is i s of l i t t le 
consequence. P lace t h e n e w coil L12 
i n a posit ion b e t w e e n L10, t h e f r a m e 
and w a f e r No. 3. T h e coil wi l l b e 
f o u n d to w o r k sa t is factor i ly a l though 
the re is only space. (Note position 
1 is t aken as t he 160 m e t r e end of t he 
switch.) 

N e x t let u s dea l wi th t h e i n t e r m e d -
ia te tun ing posi t ion and swi tch w a f e r 
No. 2. T h e 11 m e t r e t a p on L4 mus t 
be disconnected. Some a t t en t ion mus t 
be paid to t he shor t ing sector on t h e 
b a c k of t h e swi tch. A l t h o u g h no t 
shown in the c i rcui t d iagram, this sec-
t ion is used t o shor t out L 5 w h e n no t 
in use. In t he n e w circui t th i s would 
shor t out L5 in t h e 15 m e t r e posi t ion. 
I t is easi ly d isconnected b y bend ing 
the contact clip back ou t of t he r o a d 
on the shor t ing side of t he swi tch. Th i s 
is mos t impor t an t . ( I t is t he only con-
tac t cl ip in use on t h i s s ide.) 

Sh i f t connections f r o m L5 a r o u n d one 
step, the c i rcu i t ry r ema in ing una l t e red , 
and leave t h e res is tor i n posi t ion 1 
in tac t . T h i s leaves t h e second posi t ion 
vacant . 

T h e 3.5 Mc. oscillator coil occupies 
t h e posit ion in f r o n t of t h e coil l ine u p 
a n d th is should be r emoved i n o rder 

ORIVER 
TUNING 

L6 L7 L I L9 UO LI2 

3 BANK RANGE CHANGE SWITCH 

Refer to manual for details. 
COIL DATA (Colls not listed remain unaltered): 

L2A replaces L2.—Wound 'A In. from the top of 
% In. diam. polythene former; total height 1 Va 
In., wind. Vi In.; close spaced, 34 B. & S. 
enamel wire. Remove turns as required. 

LfA (optional, see notes on stability).replaces LI. 
—Wound </« In. from the top of % in. diam. 
polythene former; total height 1 Vs In.; wind 
36 turns of 26 B. & S. enamel wire. Remove 
turns as required. 

Lf1.—Wound on former of old L2, retain slug tun-
ing. Fill winding space with a single layer 
of close spaced 34 B. & S. enamel wire. 

L12.—Wound on a 7/16 In. diam. slug tuned former. 
Wind 1'/B In. of a single layer of c lose spaced 
34 B. & S. enamel wire. 

L4.—Leave off 11 metre tap. 

to w i n d L l l . Sh i f t coils L I and L3 
a long one position, leaving a gap b e -
tween L3 and LA. In to this g a p is 
placed the n e w L l l w h i c h has been 
wound on L2 f o r m e r . L I and L 3 m a y 
both be rep laced as discussed in t h e 
section on s tabi l i ty . L l l is wi red into 
t he circuit w i t h i ts associate resistor 
to the vacan t posit ion 2 o n b a n k 2. 

OSCILLATOR CONVERSION 
Last ly , le t us dea l wi th the oscillator 

convers ion and switch w a f e r No. 1. 
I t is necessary to locate t he n e w oscil-
la tor coil as f a r f r o m the sides of t h e 
shield box as possible and as close to 
all associate c i rcui t ry as possible. T h e 
ea r th point of t he 1,000 pF. mica c a p -
aci tor mus t be moved to t he t ag s t r ip 
di rect ly across N555 to m a k e ex t r a 
space. 

In this case t he n e w L2A coil is p l ac -
ed d i rec t ly in f r o n t of the cord d r ive 
spindle and close to L3 and t h e 6CL6 
socket . T h e r e is still room f o r two n e w 
coils, L1A and L3A if requi red . L1A 
n e x t to L2A and be tween the 1,000 p F . 
mica capaci tor a n d the cord dr ive shaf t , 
and L3A somewhere in be tween the old 
position of L I a n d L2. 

Connect ions to No. 1 w a f e r of t h e 
swi tch: T h e 11 me t r e connect ion is 
removed a n d connect ions to L I a r e 
moved a round one position, t he n e w 
L2A is connected to positions 1 and 2 
of swi tch w a f e r . 

STABILITY 
T h e r e has a lways been some p rob lem 

of s tabi l i ty in th is uni t and the fo l low-
ing poin ts were noted. T h e n e w coil 
L2A was much more s table t han t h e 
old L I coil, especial ly w h e n us ing n o 
slug. This l a t t e r effect could h a v e been 
a character is t ic of the coil f o r m e r a n d 
s lug type used . However , t he l a rge r 
t h e d i ame te r of t h e coil t h e m o r e s tab le 
t he resul ts . I t w a s decided to t ry a n e w 
coil L1A a n d a s imi lar improvemen t 
w a s observed. 

I t w a s also observed t ha t t h e r e w a s 
considerably more e r ra t ic d r i f t w i t h 
t he shield box in place. This defec t 
w a s found to be due to in t e rmi t t en t 
contact a round the pe r ime te r of t he 
shield. This p rob lem w a s overcome b y 
l in ing all contact surfaces w i t h cellulose 
t a p e so t h a t i t only m a d e contact wi th 
t he two a t t ach ing screws. 

TUNING 
T h e in te rmed ia te and d r ive r tun ing 

is qu i te s t ra igh t f o r w a r d and can b e 
car r ied out wi th s lug ad ju s tmen t . T h e r e 
w a s some lack of d r ive a t t h e ends of 
t h e r ange 27 to 29.7 Mc. and if i t is 
necessary to fu l l y cover this range, a 
two-coi l r esonan t circui t could be t r i ed 
a t t he in te rmedia te posit ion. Wi th L4 
peaked on 28 Mc. t h e r e was sufficient 
d r ive be tween 27 Mc. a n d 29 Mc. 

T h e r e a r e some p rob l ems in t u n i n g 
the n e w oscillator coils w i thou t a slug. 
T h e t u n i n g r ange on each b a n d is 
dependen t on a ba lance b e t w e e n the 
i nduc tance of the coil and the capac i -
tance of the var iab le t r i m m e r . T h e 

A M A T E U R FREQUENCIES: 
ONLY T H E STRONG GO ON— 
SO S H O U L D A L O T MORE 
AMATEURS! 

s implest w a y t o correct ly t une the coils 
is, be fo re removing the old coil, cor -
rec t ly a d j u s t t h e variables to give t he 
correct scale cal ibrat ion. Wind t h e n e w 
coil a n d remove t u rn s unt i l the f r e -
quency a t the bo t tom end of t he scale 
is t h e s ame as before . F ina l check m u s t 
be m a d e wi th t h e cover in place. 

I t is not possible to get the f r equency 
exact ly as before and any smal l e r ro r 
can be corrected for wi th the t r immer . 

If it is found tha t the tun ing r a n g e 
is e i ther longer or shorter t han the 
cal ibra ted scale, f u r t h e r a d j u s t m e n t s 
mus t be necessary. S tar t ing wi th t he 
low end f r equency ad jus ted correct ly 
wi th t he t r immer , if the top end f r e -
quency fal ls shor t of the cal ibrat ion 
mark , t u rn s mus t be removed f r o m the 
coil and the t r i m m e r r e -ad jus t ed . C o n -
versely, if t he top end f r equency fal ls 
pas t t he cal ibrat ion mark , tu rns m u s t 
be added . This is a tedious job and 
mus t be carr ied out wi th pat ience. If 
a d j u s t m e n t s as described in the p r e -
vious pa r ag raph a r e cai'ried out, these 
ex t r a a d j u s t m e n t s should be unneces -
sary . 

Th i s ar t ic le should be of in teres t to 
most people wi th Geloso's, so good luck 
wi th you r conversions and see you on 
160 met res . 

CHANGE OF ADDRESS 
W.I.A. members are requested 

to promptly notify any change of 
address to their Divisional Secretary 1 
—not direct to "Amateur Radio." I 

J -

W.I.A. D.X.C.C. 
Lis t ed b e l o w a r e t h e h i g h e s t t w e l v e 

m e m b e r s i n e a c h sec t ion . Pos i t i on In 
t h e l is t i s d e t e r m i n e d b y t h e f i r s t n u m -
b e r s h o w n . T h e first n u m b e r r e p r e s e n t s 
t h e p a r t i c i p a n t ' s t o t a l c o u n t r i e s less a n y 
c r e d i t s g iven fo r de l e t ed coun t r i e s . T h e 
second n u m b e r s h o w n r e p r e s e n t s t h e 
to ta l D.X.C.C. c r ed i t s g iven , i n c l u d i n g 
d e l e t e d c o u n t r i e s . W h e r e to ta ls a r e t h e 
s a m e , l i s t ings wi l l be a l p h a b e t i c a l by 
c a n sign. 

C r e d i t s f o r n e w m e m b e r s a n d those 
w h o s e to t a l s h a v e b e e n a m e n d e d a r e 
a l so s h o w n . 

PHONE 
VK5MS 315/338 V K 5 A B 298/314 
V K 3 A H O 312/326 V K 4 F J 285/304 
V K 6 R U 308/333 VK4TY 275/278 
VK4HR 304/322 V K 3 T L 271/277 
V K 6 M K 304/323 V K 2 A F K 269/274 
V K 2 J Z 303/320 V K 2 A A K 268/273 

N e w M e m b e r : 
Cer t . No . 93 V K 4 X Y 115/119 

A m e n d m e n t : 
V K 3 Z E 197/200 

c.w. 
V K 2 Q L 300/322 
V K 3 A H Q 292/306 
V K 4 F J 290/314 
V K 3 C X 289/312 
V K 2 A G H 282/296 
V K 4 H R 276/299 

VK3YL 266/283 
V K 3 A R X 266/275 
VK6RU 266/289 
V K 2 A P K 265/273 
VK3NC 264/277 
V K 3 X B 263/277 

N e w M e m b e r : 
Cer t . No . 94 V K 4 X J 124/130 

O P E N 
V K 2 A G H 311/331 VK4TY 301/315 
V K 6 R U 
V K 4 H R 
V K 6 M K 
V K 2 V N 
V K 2 E O 

310/335 
309/333 
305/324 
304/321 
302/325 

V K 4 F J 298/322 
V K 3 A R X 289/298 
V K 3 T L 287/293 
V K 2 A P K 286/296 
V K 3 X B 286/274 

N e w M e m b e r : 
Ce r t . No . 115 V K 4 X J 166/173 

Page 12 Amateur Radio, February, 1969 



PROJECT-SOLID STATE TRANSCEIVER 
PART FOUR H. L HEPBURN,* VK3AFQ, and K. C. NISBETA VK3AKK 

This month's article will deal with 
five separate functions: 

(a) The filter pre-amplifier. 
(b) The transmitter mixer pre-amp. 
(c) The carrier oscillator/BFO. 
(d) The product detector. 
(e) The balanced modulator. 
Although these functions will be 

described separately, they are in fact 
combined on to three printed circuit 
boards. One board contains the filter 
pre-amplifier and the transmitter mixer 
pre-amplifier, a second p.c.b. houses the 
carrier oscillator/b.f.o. and an amplifier 
while the third board contains the 
product detector and balanced modu-
lator. 

The second and third boards are 
housed in a 6£" x 4£" die cast box to 
prevent radiation into the rest of the 
circuitry of the transceiver. 

THE FILTER PRE-AMPLIFIER 
The prime function of this module 

is to raise the output of the balanced 
modulator to a reasonable level prior 

to the filter. However, the unit per-
forms several quite important second-
ary duties in that it provides a suitable 
point at which to carry out TX/RX 
diode switching and, also, provides 
additional gain on receive. 

While the amplifier is certainly nec-
essary on transmit, it is possible that, 
when constructing only a receiver, i t 
would not be required. However, since 
it was needed for the transmitter i t 
has been used on receive as well. 

The circuit is given in Fig. 10 and 
uses an R.C.A. dual gate 3N140 FET 
as a 9 Mc. amplifier. It does not re -
quire neutralisation. 

Gate 2 of the 3N140 is held a t half 
rail potential by the 6.8/6.8K divider, 
but is earthed for r.f. by the 0.1 uF. 
by-pass. 

Output to the filter board at low 
impedance is taken from the junction 
of the 68 pF. and 270 pF. capacitors 

• 4 Elizabeth Street, East Brighton, Vic., 3187. 
123 Thames Avenue, Springvale, Vic., 3171. 

which, in series, tune the drain coil L23 
to 9 Mc. 

The function of D6 is explained later 
in this article, but D7 and D8 need 
comment. 

When in the "receive" mode the 
amplifier gets its h.t. f rom the a.g.c. 
rail and its gain is thus controlled by 
the a.g.c. system. The a.g.c. rail, how-
ever, is only operative on receive. On 
transmit the amplifier is fed f rom the 
transmit h.t. line and is not a.g.c. con-
trolled. 

On receive diode D7 gates the a.g.c. 
"h.t." voltage to the amplifier while 
D8 prevents excitation of any transmit 
functions through the supply line. 

On transmit, the situation is reversed 
with D8 conducting and D7 blocking 
off the a.g.c. rail. 

THE TRANSMITTER 
MIXER PRE-AMPLIFIER 

This stage is used to raise the 9 Mc. 
s.s.b. output f rom the filter board to 
a suitable level for the various t rans-
mitting mixers. 

Two courses of action were avail-
able. Either the low level s.s.b. output 
from the filter could be mixed to signal 
frequency and then amplified or it could 
be amplified first and then mixed to 
signal frequency. 

The latter course was chosen on the 
grounds of economy for, since there is 
a separate mixer/pre-amplif ler for each 
Amateur band, it would otherwise have 
been necessary to use four additional 
amplifier stages rather than one. It is 
also simpler to provide gain at 9 Mc. 
than at the higher Amateur f requen-
cies. 

As shown in Fig. 11 the amplifier 
consists of a Motorola 1550G integrated 
circuit and a 2N3564 emitter follower. 

Input from the filter board is "gated" 
by D9 to a low impedance link on T4. 
The secondary of T4 is tuned to 9 Mc. 
by the 68 pF. parallel capacitor. 

Output from the i.e. is capacitively 
coupled to the base of the 2N3564. emit-
ter follower, the collector of which is 
earthed for r.f. by the 5 uF. tantalum 
capacitor. 

Output is approximately 1.5 volts 
peak to peak into a 100 ohm load. 

When h.t. is applied to the unit on 
transmit, diode D9 is switched on, allow-
ing signal to get to the i.e. On receive, 
this h.t. is removed, D9 is switched 
off and the i.e. effectively isolated. 

THE CARRIER 
OSCILLATOR/BFO 

Fig. 12 gives the circuit diagram 
from which it can be seen that each 
carrier crystal has its own circuitry, 
the outputs f rom the two oscillators 
being combined and fed to a simple 
resistance coupled amplifier. Each os-
cillator output is independently adjus t -
able and, at maximum settings, is suf-
ficient to give 6 volts peak to peak 
output from the amplifier. In this 
design only a portion of this output is 
used but is mentioned in view of the 

H.T. TX. A only 
RCA-3N140 

D.S.B. in from 
Bal.Mod, 

FIG.13. 

From RX. 
Front end: 

FIG. 4. 

± 6 8 p f 

O A . G . C . Rail 

H.T.-TX only. 

GaU 1 

RCA-3N140 

Gat«2. 
- O To 

ySOl 

220 ± 2 7 0 p f Filter board. 

FIG. 10. 4 BAND TRANSISTORISED TRANSCEIVER - FILTER PRE-AMPLIFIER. 

T3—Secondary is 40 turns of 33 gauge B. & S., close wound on Neosid 722/1 
coil form and F29 slug. 

L23—40 turns of 33 gauge B. & S., close wound on Neosid 722/1 coil form 
and F29 slug. 

Fairchild 
2 N 3564 

H.T.*0 
TX only, 

100 A 

Motorola 
MC 1550G 

Approx 1-5V 
into 100nload 

01 SSB.m 
from 

D9 filter. 
AN1001. 
Fairchild 

FIG. 11.4 BAND TRANSISTORISED TRANSCEIVER.- 9 mHz TX AMPLIFIER. 

T4—Secondary is 40 turns of 33 gauge B. & S., close wound on Neosid 722/1 
coil form and F29 slug. Primary is 10 turns of 33 gauge B. & S., close 
wound over cold end of secondary. 
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2N3564 
B 

2-Motorola MPF102 

Reverse. 

Fairchild 2N3564 
010-11 2-AN1001 

-H.T. To prod, det. 

2-Motorola MPF102 

FIG. 12. 4 -BAND TRANSISTORISED SIDEBAND TRANSCEIVER-CARRIER OSCILLATOR. 

possibility of using the board as the 
basis of, say, a 7 Mc. crystal controlled 
transmitter. 

The 3-30 pF. trimmers associated 
with each carrier crystal allow some 
adjustment of the carrier frequency so 
that it may be correctly placed on the 
skirt of the filter. This adjustment, 
incidentally, is very simple. A signal 
is tuned in on the receiver and the 
trimmer adjusted for best speech 
quality. 

Each oscillator consists of a MPF102 
FET direct coupled to a second MPF102 
used as a source follower. The source 
follower acts both as a buffer stage 
and as a means of presenting a suit-
ably low output impedance to the 
2N3564 amplifier. The crystal is used 
in its parallel mode with the feedback 
path being provided by the 100 pF. 
capacitor and the parallel combination 
of the 3-30 pF. trimmer and the fixed 
10 pF. capacity. 

In other applications, using crystals 
of different type and frequency, it may 
be necessary to adjust the fixed parallel 
capacity. 

The amplifier calls for little comment 
except to point out the absence of any 
tuned circuits. The switching involved 
does, however, need explanation. 

As stated earlier in this series of 
articles, the upper sideband crystal on 
8998 Kc. is the one normally used on 
all bands, the correct sideband for the 
frequency in use being automatically 
selected by the correct choice of the 
hetrodyning frequency in the injection 
chain. The "other" sideband for the 
band in use is selected by changing 
the carrier oscillator frequency. 

H.t. is fed to either of the diodes 
D10 and D l l by the sideband selector 
switch. This switch thus chooses either 
the "normal" or "other" sideband for 
the frequency in use. If the "normal" 
sideband is selected then D10 will 

conduct and energise the 8998 Kc. 
oscillator while D l l blocks off voltage 
from the 9002 Kc. oscillator. The posi-
tion is reversed if the "other" sideband 
is selected. 

The anodes of D10 and D l l are com-
mon and from this common point h.t. 
for the 2N3564 amplifier and the pro-
duct detector is taken. 

Direct switching of the two carrier 
crystals could have been used but this 
would have meant that the physical 
location of the carrier oscillator/BFO 
would have been fixed by the switch 
shaft and the flexibility of this design 

and the ability to set the correct 
output levels would have been lost. As 
described, all switching is done in the 
h.t. line and, being "cold", the switch 
can be placed anywhere. 

THE PRODUCT DETECTOR 
The circuit of the product detector 

is shown on the right hand side of 
Fig. 13. 

A 9 Mc. signal from the carrier oscil-
lator (Fig. 12) is applied to the junc-
tion of two 0.01 uF. capacitors. The 
right hand path takes this signal to 
gate 2 of the 3N140 dual gate FET 
detector. 

The 9 Mc. s.s.b. signal from the i.f. 
strip (Fig. 9, Jan. 1968 "A.R.") is 
applied to gate 1 of the device via an 
0.01 uF. capacitor. 

Audio output is developed across the 
2.2K drain load and unwanted products 
are filtered out by the 2.2K/1000 pF./ 
2200 pF. combination. 

H.t. filtering is provided by the 100 
ohm resistor and 100 uF. condenser. 
This h.t. is applied only on receive and 
only when receiving sideband or c.w. 

THE BALANCED MODULATOR 
The circuit of the balanced modu-

lator is shown on the left hand side of 
Fig. 13. 

9 Mc. from the carrier oscillator/BFO 
is applied to a 2N3564 phase splitter to 

D.S£.output 
to filter 2-AN1001 

F I G J O ^ ^ T o f 

470nf] 

Page 14 

Audio in from 
MIC-AMR' 

FIG. 4. 

FIG.13. PRODUCT DETECTOR 8, BALANCED MIXER.-4 BAND TRANSISTORISED TRANSCEIVER. 

124—40 turns of 33 gauge B. & S. enamel, close wound on Neosld 722/1 former, F29 slug. 
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give two equal, but 180° out of phase, 
signals to the balanced modulator. The 
balanced modulator itself consists of 
two Fairchild AN1001 silicon diodes. 

Audio from the microphone pre-
amplifier board is applied via the 5K 
pre-set level control to a resistance 
coupled MPF102 amplifier, the output 
of which is filtered and applied to the 
slider of the 1500 ohm carrier balance 
control. 

When audio is applied to the bal-
anced modulator it becomes unbalanced 
for r.f. at an audio rate and the result-
ant, carrier free, double sideband signal 
passed via the MPF102 source follower 
to the filter pre-amplifler. 

Diodes D6 (Fig. 10), D12 and D13 
are used as isolating switches. 

On transmit, h.t. is applied to D6 
causing it to conduct and pass signal 
from the balanced .modulator to the 
filter pre-amplifier. Because a d.c. path 
exists to D12, it also switches on and 
passes signal from the source follower 
to D6. As h.t. is applied to the source 
follower on transmit only, it is acting 
as a further gate. D13 prevents signal 
from the receiver from reaching the 
source follower on receive. 

This long chain of diode gates is 
necessary to prevent any signal from 
the balanced modulator or carrier 
oscillator finding its way into the i.f. 
strip on receive. In view of the high 
gain of the whole i.f. chain it was not 
considered that the simpler (but prob-
ably more costly) approach of switch-
ing by relay would have been success-
ful due to leakage across the relay 
contacts. 

If the circuitry of the carrier oscil-
lators, the product detector and the 
balanced modulator are viewed outside 
the context of the transceiver being 
described, it will be seen that they 
represent a fairly flexible series of 
"packages" which can be used on their 
own for incorporation in other end 
products. 

It was mentioned above that one side 
of the carrier oscillator could be used, 

with or without the amplifier, as a 
basis for a simple crystal controlled 
transmitter. Use of both sides of the 
board would extend this possibility to 
a dual frequency transmitter. 

The product detector could be used 
on its own in other equipment and 
the balanced modulator could also be 
used in other circuits—with or without 
the source follower and/or switches 
and/or audio pre-amplifier. 

AVAILABILITY 
The above units are available in kit 

form, or as p.c.b's only, from 4 Eliza-
beth St., East Brighton, Vic., 3187. 
Prices are as follows: 
(a ) Filter pre-amp. and tx pre-amp., 

$17.50 plus 13c postage. 
(b) P.c.b. only, $2.00 plus 5c postage. 
(c) Carrier oscillator, balanced modu-

lator and product detector complete 
in die cast box, $26.50 plus 30c 
postage. 

(d ) Carrier oscillator and amp. p.c.b., 
$2.00 plus 5c postage. 

(e ) Product det. and balanced mod. 
p.c.b., $2.00 plus 5c postage. 

( f ) Any set of instructions, $1.00 plus 
5c postage. 

t£T 

SOLID STATE COUPLING 
METHODS 

(Continued from Page 10) 

The blocking capacitor CB in the emit-
ter circuit keeps the supply voltage 
off of the emitter, and the r.f. choke 
keeps the emitter above a.c. ground. 
As a result, the positive feedback is 
just equal to the negative feedback, 
and the net result is zero, or unilateral-
isation. 

BRIDGE NEUTRALISATION 
The use of bridge neutralisation for 

transmitter amplifiers is well known, 

and has been applied without difficulty 
to transistor amplifiers. The equivalent 
resistance and capacitance of the feed-
back circuits have already been shown 
in Fig. 9. If these elements are made 
part of a bridge circuit, and other cir-
cuit elements are used as the other 
arms of the bridge, the entire circuit 
becomes balanced (as far as the feed-
back voltages are concerned) and the 
result is unilateralisation. A typical 
amplifier using such a bridge circuit is 
shown in Fig. 11 A. The components 
that make up the bridge circuit are 
shown in Fig. 11B. 

Fig. 11.—(A) Bridge unilateralisation and Its 
equivalent circuit shown In (B). 

When, the ratio of the voltages in 
the arms A-B, B-C equal the ratio in 
arms C-D, D-A, no output voltage 
appears between B-D and the bridge is 
balanced. Because the phase shift is 
also balanced, the circuit is unilateral-
ised. If a capacitor alone was found to 
be sufficient (CB in the bridge arm) it 
would be neutralised. 

LOCALLY AVAILABLE V.H.F. FIELD EFFECT TRANSISTORS 

Number 
Type 

of 
FET 

Package Cost* 
Noise Figure (db.) Gain (db.) Forward 

Transfer 
Admittance 

Y r . (mmhos) 
Freq. 1 Kc. 

Reverse 
Transfer 

Capacitance 
(pF.) C,». 

Number 
Type 

of 
FET 

Package Cost* 

Freq. Typical Max. Freq. Min. Typical 

Forward 
Transfer 

Admittance 
Y r . (mmhos) 
Freq. 1 Kc. 

Reverse 
Transfer 

Capacitance 
(pF.) C,». 

2N3819 Junction Plastic $1.60 2 to 6.5 4 pF. max. 
MPF102 Junction Plastic $1.13 2 to 7.5 3 pF. max. 
2N4224 Junction Metal $3.00 200 Mc. 5 db 200 Mc. 10 db. 2 to 7.5 2 pF. max. 
TIS34 Junction Plastic $2.00 3.5 to 6.5 2 pF. max. 

2N3823 Junction Metal $5.38 100 Mc. 2.5 db. 3.5 to 6.5 2 pF. max. 
MPF106/ 
2N5485 Junction Plastic $1.40 

100 Mc. 1.6 db. 2 db. 100 Mc. 18 db. 23 db. 
2.5 to 6 1.2 pF. max. MPF106/ 

2N5485 Junction Plastic $1.40 400 Mc. 3.3 db. 4 db. 400 Mc. 10 db. 14 db. 2.5 to 6 1.2 pF. max. 

MPF107/ 
2N5486 Junction Plastic $1.50 

100 Mc. 1.6 db. 2 db. 100 Mc. 18 db. 23 db. 
4 to 8 1.2 pF. max. MPF107/ 

2N5486 Junction Plastic $1.50 400 Mc. 3.3 db. 4 db. 400 Mc. 10 db. 14 db. 4 to 8 1.2 pF. max. 

TIS88/ 
2N5245 Junction Plastic $3.20 

100 Mc. 2 db. 100 Mc. 18 db. 
4.5 to 7.5 1 pF. max. TIS88/ 

2N5245 Junction Plastic $3.20 400 Mc. 4 db. 400 Mc. 10 db. 4.5 to 7.5 1 pF. max. 

3N140 Dual Gate 
MOS FET Metal $2.13 200 Mc. 3.5 db. 5 db. 200 Mc. 15 db. 19 db. 6 to 18 0.03 pF. max. 

• Single unit price Including sales tax. * Prices believed to be correct at time of compiling table.) 
This table was compiled from manufacturers' data by Eric Gray, VX3ZSB. 
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B.A.R.T.G. SPRING RTTY CONTEST 
1969 RULES 

When: 0200 G.M.T., Saturday, 15th March, 
unti l 0200 G.M.T., Monday, 17th March, 1969. 

The total contest period is 48 hours, bu t no 
more than 36 hours of operation is permit ted. 
Times spent in l istening counts as operat ing 
time. The 12-hour non-operat ing period can 
be taken at any t ime during the contest, b u t 
"off periods" may not be less t h a n two hours 
a t a time. Times on and off t he air must be 
summarised on the Log and Score Sheets. 

Bands: 3.5, 7, 14, 21 and 28 Mc. Amateur 
bands. 

Stations may not be contacted more t han 
once on any one band. Additional contacts 
may be made with the same station if a dif-
fe ren t band is used. 

Country Status: A.R.R.L. Country List , ex-
cept KL7, KH6 and VO to be considered as 
separate countries. 

Messages exchanged will consist of: (a) Mes-
sage number , (b) Time G.M.T., (c) Country 
and continent . 

Points: 
(a) All two-way r.t.t .y. contacts wi th sta-

tions within one's own count ry will 
earn TWO points. 

(b) All two-way r.t.t .y. contacts wi th sta-
tions outside one's own count ry will 
earn TEN points. 

(c) All stations will receive a bonus of 200 
points per country including their own. 

Scoring: 
(a) Two-way exchange points times total 

countries worked. 
(b) Total country points times number of 

cont inents worked. 
(c) Add (a) and (b) together to obtain your 

test score. 
Sample score: 

(a) Exchange points (302) t imes countries 
(10) equals 3020. 

(b) Country points (2000) t imes cont inents 
(3) equals 6000. 

(c) (a) and (b) added to give a score of 
3020 plus 6000 equals 9020. 

Logs and Score Sheets: Use one log for each 
band and indicate any rest periods. Logs to 
contain band, message number , t ime G.M.T. 
and continents. Exchange points claimed* All 
Logs must be received by 5th May, 1969, t* 
qualify. 

Awards: Certificates will be awarded to: The 
two top scorers in each country. The judges ' 
decision will be final and no correspondence 
can be entered into in respect of incorrect 
entries. This is to enable the scores t o be 
worked out more quickly and should resul t 
In more speedy publication of the results. 

Send your Logs to: Ted Double, G8CDW. 
B.A.R.T.G. Contest Manager, 338, Windmill 
Hill, Enfield, Middx., England. 

1968 RESULTS 
The results of this contest have been re -

ceived, bu t in view of the limited Austral ian 
participation, w e will not publish the list. 

Suffice to say, VK3KF finished 28th in the 
single operator section with a score of 26,600 
points, and VK3DM was 1st in the multiple 
operator section with a score of 32,784 points. 

AUSTRALIAN RESULTS OF 
34th A.R.R.L. DX COMPETITION 

C.W. SECTION 
Multi- Con-

Score plier tacts 
VK2EO 1,962,900 225 2908 
VK3APJ 1,271,411 199 2133 
VK3AXK 528,372 156 1129 
VK5FM 274,701 127 721 
VK4FH 223,587 117 637 
VK2VN 140,784 112 419 
VK5FH 100,332 54 620 
VK4QM 68,100 50 454 
VK2AND 30,912 56 186 
VK5KO 4,950 33 50 
VK3QV 3,940 20 66 
VK3APNM ... 179,760 105 571 

iVK3s APN, OP, 
QK> 

572 VK9GN 233,376 136 572 

PHONE SECTION 
VK2APK 1,132,950 182 2075 
VK3ATN 1,074,780 210 1708 
VK3AXK 270,072 121 744 
VK4JE 188,340 86 730 
VK4FH 105.444 87 404 
VK3QV 104,331 83 418 
VK5WO 33,264 48 231 
VK3SM 11,523 23 167 
VK2FUM 2,269,716 219 3455 

(VK2s FU, 2BKM) 
VK2AND' 186,888 104 599 

(Multl-op.) 
VK9GN 655,860 170 1286 

• Denotes mult i -operator stations. 
t Denotes Oceania champions. 

N.B.—Rules for the 1969 Contest a re as for 
1968. See page 1» of J a n . 1968 "A.R." 

Closing date for logs is 21st April. 1969, and 
the Contest dates are given in the Contest 
Calendar. 

AUSTRALIAN RESULTS OF 
1968 WPX SSB CONTEST 

Call Band Score Contacts Multiplr. 
VK2AND A 119,973 472 87 
VK2APK 14 567,418 961 202 
VK2FU 7 15,066 99 54 
VK3QV 28 41,454 226 63 
VK3SM 21 30,195 181 61 
VK4FH A 122,820 453 92 
VK4PJ A 8,200 60 50 
VK5LC 14 23,200 128 90 
VK6RU A 317,920 682 160 
VK9GN* A 1,285,842 1787 246 
VK9KS A 133,665 366 133 
• Winner of KW6EJ Trophy for highest Oceania 

single operator al l -band classification. 

A I R - W O U N D INDUCTANCES 

Turns per B. & W. 
No. Diam. Inch Length Equiv. Price 
1-08 Vz" 8 3" No. 3002 66c 
1-16 Vz" 16 3" No. 3003 66c 
2-08 % " 8 3" No. 3006 76c 
2-16 16 3" No. 3007 76c 
3-08 8 3" No. 3010 91c 
3-16 % " 16 3" No. 3011 91c 
4-08 1" 8 3" No. 3014 $1.04 
4-16 1" 16 3" No. 3015 $1.04 
5-08 1 W 8 4" No. 3018 $1.28 
5-16 1V4" 16 4" No. 3019 $1.28 
8-10 2" 10 4" No. 3907 $1.68 

SPECIAL ANTENNA ALL-BAND TUNER INDUCTANCE 
(equivalent to B. & W. No. 3907-7") 

7" length, 2" diameter, 10 turns per inch, $3.00 
References: A.R.R.L. Handbook, 1961; "QST," March 1959; 

"Amateur Radio," December 1959. 
Take the hard work out of Coil Winding— 
use "WILLIS" AIR-WOUND INDUCTANCES 

WILLIAM WILLIS & CO. PTY. LTD. 
430 ELIZABETH ST., MELBOURNE, VIC., 3000. Phone 34-6539 
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Amateur Radio and the 1968 Blue Mountains Bushfires
KEN MOORE* VK2AVN

FO LLO W ING  previous disastrous 
bushfires in 1957, the Amateurs in 
the Blue Mountains area exam

ined the problem of providing the then 
non-existent bushftre emergency com
munications system. For several years 
the problem remained unsolved al
though many enthusiasts had attempt
ed to launch such a system. By 1962 
a small group of 2 metre mobile/port- 
able stations emerged, mostly due to 
the driving force of W al VK2MZ, whose 
energetic efforts provided portable 
equipment for others to operate. These 
mobile stations, VK2MZ, VK2NK, V K -  
2AVN and VK2ASZ, accompanied fire 
tankers into the bush, while portable 
stations were operated by VK2QA, V K -  
2HZ, VK2RM and VK2ABK at local 
fire stations. Occasionally home sta
tions gave assistance, and the network 
which operated on 146.6 Me. a.m. for 
a time was quite effective though 
limited.

Soon afterwards, however, the Blue 
Mountains City Council obtained low - 
band f.m. mobile equipment for its 
tankers, and there appeared to be no 
further need for Amateurs to provide 
the communication facility previously 
offered. From 1957 to 1968 the bush- 
fires in the Blue Mountains were only 
comparatively mild outbreaks, but last 
year saw the culmination of a tremen
dous build-up of dry fuel plus long 
weeks of hot drying winds— an impend
ing situation of extreme danger.

A fire which originated in September 1968 
on the Kurrajong side o f the Grose River, 
in fairly inaccessible country, built up to huge 
proportions in the Grose Valley until it jumped 
the river and crept up behind Springwood. 
Even though local brigades burnt back on this 
fire at North Springwood in the White Cross 
area, conditions were so bad at the time that 
three men caught on a section of the fire trail 
between two hot updrafts were burnt to death. 
The first was not completely extinguished and 
one smouldering pocket continued for weeks 
in Linden Gorge. This was the source o f the 
outbreak which arose with freshening winds 
on Thursday, 21st November, 1968, and com
menced to climb out of the gorge and move 
towards Faulconbridge.

By Saturday, 23rd November, this fire had 
crossed Grose Road and was threatening Faul
conbridge and North Springwood. A  strong 
south-westerly wind was carrying the fire to
wards already burnt country in the White 
Cross area and it was thought that it was safe 
at this stage. Unfortunately, although the 
south-westerly caused the head of the fire 
to move very rapidly towards the burnt ground, 
the terrain which was encountered by its long 
tail allowed it to “ whip”  into unburnt country 
to be quickly fanned into fresh paths. It  was 
at this time that Amateur Service participa
tion commenced.

Danny VK2ZDE had proposed that a network 
on 146 Me. f.m. could be used as a back-up 
watch for the local brigade. Thus on Satur
day, 23rd. VK2ASZ, VK2AVN and VK2ZDE 
moved into the fire area at North Springwood 
and, moving from point to point, provided 
communication back to local bushfire stations 
in the villages. To clarify this, it should be 
noted that the normal system available to these 
brigades is from their mobile unit (tanker or 
jeep> to a control centre—normally at Katoom- 
ba, this time at Springwood. No contact is 
provided with the village fire centres, so that 
except by telephoning the control centre, no 
township knows the whereabouts o f its men, 
arrangements for relief, feeding, etc., and it is 
difficult for relatives to obtain information. 
The Amateurs’ first effort was therefore to fill 
this gap.

•24 Rickard Rd., Warrimoo, N.S.W., 2775.

On Sunday, 24th, one tongue of the fire car
ried across Hawkesbury Road, North Spring- 
wood, and allowed it to run wild along the 
ridges to Yellow Rock and on to the Nepean 
River near Castlereagh. Several more “ whips” 
o f this leg brought the fire close to the town
ships of Warrimoo and Blaxland East. A t this 
stage two homes in the North Springwood area 
had been destroyed, but hundreds had been 
saved. About this time, the VK2 W.I.C.E.N. 
organisation was placed on a “ standby”  con
dition. anticipating a request to assist the Blue 
Mountains Amateurs. During this day, VK2ZDE 
and VK2AVN were joined by VK2AQX from 
Kingswood.

On Monday, 25th, there was not much move
ment of the fire, but towards evening some 
hot pockets had crept in close to Springwood 
and began to fllare, causing some concern. 
VK2ZFZ and Associate Gerry Vale from 
Katoomba joined the team, together with V K - 
2MZ from Blaxland. Allan VK2ZFZ provided 
a base station and with permission from the 
fire control officer of the local bushfire bri
gades, Mr. B. Dowling, the base was set up 
at Springwood alongside the bushfire net
work’s own base. Stations operating that day 
included VK2AQX, VK2ZDE, VK2MZ, V K - 
2ZFZ, VK2AVN and G. Vale assisted with base 
operation.

Communication was still provided w ith the 
villages, but a more important link was now 
established—a direct back-up to the Spring- 
wood control centre had been provided. From 
that night on. at 2000 hours, a conference was 
held, partly on the air, to plan the next day’s 
operations. About that time, on Monday even
ing. A lf VK2ZMV called the 146 Me. control 
station to advise of a bad outbreak of fire 
behind his house which was threatening it and 
other houses in the vicinity. This was the first 
news received of this outbreak and the fire 
control centre was quick to follow up. Num
erous tankers and men converged on AlFs 
QTH (including Amateur operators with knap
sacks) and the fire was brought under control.

By Tuesday, 26th, some of the pockets close 
to Springwood had become very dangerous and 
several outbreaks along the perimeter, now 
stretching from Faulconbridge to Mt. River- 
view  and Blaxland East, refused to stay con
tained. By mid afternoon properties in the 
Mt. Riverview area were in grave danger and 
a very hot fire somehow passed them and into 
the region of the Eastern escarpment near 
Emu Plains. On this day base control was 
taken over by VK2HZ, VK2ZDE having suc
cumbed to a large intake of smoke, necessita
ting a day off. VK2ZLX journeyed from Syd
ney for the afternoon and evening and joined 
the crew consisting o f VK2MZ, VK2AQX and 
VK2AVN. A t this stage, the Sydney W.I.C.E.N. 
stations were asked to provide relief for the 
Mountains operators.

Wednesday, 27th, was an ominously quiet 
day with freshening winds and temperature 
on the rise. Mopping up operations around the 
great semicircle o f the fire during the day 
left two remaining hot points by nightfall, one 
on the Eastern Escarpment and one near the 
top of Linden Gorge. During this day, VK2HZ 
manned the base station whilst other local 
operators had a day off to go to work! Mobile 
operation was carried on by Sydney stations 
VK2GN, VK2VL, VK2AXJ, VK2ZZD, VK2ZLX 
and Keith L2222 who had proceeded to the 
Springwood Control Centre to relieve the local 
operators. These operators from Sydney, al
though strangers to the area, were able to keep 
communications open from areas such as the 
Eastern Escarpment where normal channels 
failed through lack of an effective relay system.

Thursday. 28th, dawned hot Threatening 
gusts of wind from the west fanned the Lin
den Creek end of the fire across the highway 
and railway line above Faulconbridge. A  new 
path was now open, through the south side 
of Springwood, Valley Heights, Warrimoo, 
Blaxland and Glenbrook, through the new 
village o f Lapstone to Emu Plains. The fire 
took only a matter of hours to cover this path, 
pushed by a series of strong swirling fire 
winds of up to 60 m.p.h. About 80 homes were 
destroyed and scores of properties damaged. 
About 50 square miles o f country were burnt 
black as this fire swept clear off the mountains 
to Emu Plains, still destroying property in 
this area. Three more lives were lost that 
day.

Amateur operation for the day started normally 
with VK2HZ and VK2EX sharing base opera
tion with VK2MZ, VK2ZZD, VK2ZSA and

VK2ZDD in the field. However it was quickly 
realised that this was the “ blow-up”  day! 
VK2ZDE, VK2ZFZ, VK2AVN and VK2AQX left 
work and re-joined the net as quickly as pos
sible as mobiles, whilst VK2W X joined in at 
the base. A t intervals during the week, opera
tors would leave their sets to help in fire 
fighting operations. On Thursday, this became 
even more imperative and VK2HZ, VK2MZ, 
VK2AVN and VK2ZDE all stopped transmis
sion for a period to fight successfully for their 
homes. Later VK2ASZ joined the expanding 
group and provided a trickle charger which 
helped to keep the bushfire control station on 
the air, and also a motor generator when the 
mains supply failed at the Springwood control 
centre.

When telephone services failed due to lines 
being destroyed by the fires, VK2HZ and V K - 
2ZDE set up a 6 metre link to the local “metro
politan”  fire station from the Springwood con
trol centre, thus providing a very valuable 
service as this was the only link at the time 
between the two fire fighting networks.

Shortly after 1700 hours on the Thursday, 
VK2AW I was brought into action in Sydney— 
unfortunately the 146 Me. channels at Crows 
Nest were rendered unusable due to some 
technical problems being encountered by local 
t.v. transmitters. Some hastily obtained cavity 
filters were, however, successful in removing 
the trouble, and while this was going on. 
calls for volunteers were being made and 
offers o f assistance were causing the phone to 
run hot at W.I.A. Centre. The State Civil 
Defence Communications Officer, Mr. C. Allen, 
requested W.I.C.E.N. to set up a link from 
the Penrith-St. Marys area to assist in sorting 
the chaotic traffic situation on the Western 
Highway—blocked at some place unknown. 
A fter three Amateurs battled their way by 
devious routes to St. Marys C.D. Hdq., a link 
on 53.866 Me. was established at the Warrimoo 
fire centre by VK2DU, from VK2BAU at Pen
rith. to the Springwood control and to VK2AW I 
in Sydney. The members of the Nepean Radio 
Club operated the 6 metre base at Penrith, 
using VK2BAU's equipment, and a 146 Me. 
base was also set up at Penrith by VK2AWW. 
Others who .assisted in this area were VK- 
2ADF, VK2ZNS, VK2ZJN, VK2BGP, VK2BRL 
and Associate G. Drew. Civil Defence author
ities also used 3732 Kc. for a network in which 
VK2AM Y and VK2AVA  gave assistance.

Mobile patrols were established in this 
Warrimoo area, and duties included the relay
ing o f "all okay”  type messages from Moun
tains residents to relatives in Sydney, "w ife  to 
husband”  type messages where they had been 
separated, and location o f missing or evacuted 
persons and children. This was done because 
all normal telecommunication channels were 
reserved for urgent official traffic.

Late on the Thursday afternoon. Bob Pinning, 
VK2CT, who had been fighting fires in the 
Warrimoo area, collapsed and died. He had 
not been active in the Amateur net operation, 
but was acting as a fire-fighter in which ser
vice he unfortunately gave his life. News of 
this tragedy caused a noticeable hush in the 
Amateur net operations.

Operations on Thursday continued well into 
the night and took many forms, and the versa
tility of the Radio Amateur Service was very 
evident. Most o f us did some evacuating of 
persons in danger areas, but Roland VK2AQX, 
in his VW  bus, was very valuable in this 
regard. Many “ quick fixes" were performed 
by the Amateurs on malfunctioning bushfire 
radio equipment, and our mobility and tech
nical know-how gave us a very elastic useful
ness.

By 0100 hours on the Friday morning the 
situation had cased, and W.I.C.E.N. reverted 
to a standby condition in these areas, Sydney 
Amateurs who assisted included VKs 2VL, 
2AXJ, 2LL, 2GN. 2ZXD, 2ZIM, 2ZDD, 2ZSA, 
2ZGB. 2BAV, 2BGP, 2ZIA, 2ZDR, 2ZRZ, 2ZTM, 
2ZDD, L2121 and VK6ZAY. Most o f the active 
fire was now at the top of Linden. It  burnt 
steadily in this area for two more days, some
times endangering property before it was finally 
contained.

The Amateurs in the mountains areas main
tained bases at Springwood, Penrith and 
Warrimoo and mobile units were still active 
in the Regentville Mulgoa area, and around 
Linden and Springwood.

(Continued on Page 19)
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NEW CALL SIGNS
JUNE-AUGUST, 1968

VK1CG—G. J . Cashion, 51 A insw orth  S t .  
M awson, 2607.

VK1FT—J. F. T illey, 65 Collings St., P earce, 
2607.

VK1MR—R. I. Spencer, 7 M acarthu r Ave., 
O’Connor, 2601.

VK1NW—N. J . W atling, 103 A ntill S t., D ow ner, 
2602.

VK1ZUM—J. R. M essner, 148 M iller S t ,  
O’Connor, 2601.

VK2BW /T—W. J .  Dockrill, 65 A  B rians Rd., 
N orthm ead, 2152.

VK2FW—R. L. Davies, 35 B elford  St., Ing le- 
b u m , 2565.

VK2II—A. W. Adam s, 52 E ast St.. W est Dubbo, 
2830.

VK2IQ—J. A. J .  W augh, 4 A stley  S t., W ara- 
tah , 2298.

VK2LL—P. R. G ibson, 9 R ailw ay Pde ., E ast- 
wood, 2122.

VK2SX—R. J . L insket, Sergean ts’ Mess,
R.A.A.F. Base, B ankstow n, 2200.

VK2VK/T—C. R. Coverdale. 18 S o rre ll S t ,  
P a rram atta , 2150.

VK2AAU—K. P. A. P ersson, 30 D udley  S t ,  
Pagew ood, 2035.

VK2ADC—R. Shuetrim , 19 S tirling  Cres., L illi 
P illi, 2229.

VK2AWF—B. J . F oste r, “A voca,”  B alia, v ia  
G unning, 2581.

VK2AYH—J. A. H owie, 6 K em bla Ave., C hester 
H ill, 2162.

VK2BAN—R. R. P isan i, 99 T he K ings w ay, 
C ronulla, 2230.

VK2BAS—A. W. Sullivan , 32 V alen tia  Ave., 
L ugarno, 2210.

VK2BAU—K. W oodw ard, 28/48 M orehead St., 
R edfern . 2016.

VK2BEA—B. N icholson, 80 P ring le  Ave., B ank- 
stow n. 2200.

VK2BGA—G. A. A itk in , 63 W am boin S t ,  G il- 
gand ra , 2827.

VK2BGS—G. E. S heeran , 7 A lbion  Ave., P ym - 
ble, 2073.

VK2BHO—J. P . H odkinson, 11 B urge  PI., W ar- 
ilia, 2528.

VK2BJY—B. B. Jones, 23 A rm am a  Pde., Rose
ville. 2069.

VK2BKL—K. Laws, 33 R oger St., L akem ba, 
2195.

VK2BMA—M acquarie Radio Club, S ta tion: 160 
B ultye St., Dubbo, 2830; P osta l: Lot A, 
W arrigal Rd., W ongarbon, 2742.

VK2BMP—P. P. M orrow , 81 B enelong Rd., 
C rem orne, 2090.

VK2BMV—M. F. V eevers, 46 H aig  St., W ent- 
w orthville, 2145.

VK2BRA—D. R. A very, 2 N orthcote R d., W ait- 
ara , 2077.

VK2BRG—R. G. G ibson, 142 Connels P o in t 
Rd., South H urstv ille , 2221.

VK2BRS—R. D. S tephenson, 29 A  G loucester 
Rd., Epping, 2121.

VK2BSM—S. T. M arr, 69 B rand  St., D undas, 
2117.

VK2BTU—R. G. T urner, 32 R ailw ay S t ,  W ent- 
w orthv ille , 2145.

VK2ZAU—J. L. E dw ards, 28 W est Ave., Cess- 
nock, 2325.

VK2ZAW—D. G. A llen, 56 W ardell Rd., P e te r
sham , 2049.

VK2ZBK—C. B. D ein, 23 B areena St., S tra th - 
field, 2135.

VK2ZBU—W. S. O’D onnell. 5/114 V icto ria  Ave., 
C hatsw ood, 2067.

VK2ZCS—A. Pollock , 15 M atthew  P de ., B lax- 
land , 2774.

VK2ZEK—C. W. H arrison , 6 N eerim  Ave., 
K otara  South, 2288.

VK2ZGL—P. C. K loppenburg , 6/185 Lakem ba 
St., Lakem ba, 2195.

VK2ZHM—J. H . M itchell, 20 M u rran a r Rd., 
Tow radgi, 2518.

VK2ZIS—I. S. M iller, 77 Rae Cres., K o ta ra  
South, 2288.

VK2ZOE—P. W. B ow ers, 28 T horne  S t ,  W agga 
Wagga, 2650.

VK2ZPA—L. B. P ayne, 12 Seam ans A ve., 
Speers P o in t, 2284.

VK2ZTG—K. W. Close, C /o. C en tra l School, 
W algett, 2385.

VK2ZVE—B. J .  Evans, 1/146 K u rrab a  Rd., N eu
tra l B ay, 2089.

VK2ZWY—D. R, A shton, 1 H ead land  Rd., Dee 
W hy, 2099.

VK2ZZJ—D. J . B arre tt, 85 K llleaton  St., E ast 
St. Ives, 2075.

VK2ZZZ—G. F. Cross, 2 W ales S t ,  C harles
tow n. 2290.

VK4BJ—J. L. C artm ill, 4 E l wood St., K enm ore, 
4069.

VK4PY—P . E. B arker, M.S. 1505, B ll B li Rd., 
N am bour, 4560.

VK4QV—D. H. Lane, 14 Fordham  St., W avell 
H eights, 4012.

VK4SE—S. S. St. George, 13 M urray  St., R ock
ham pton, 4700.

VK4UG—D. J .  R ichards, 12A S avannah  St., 
Redcliffe, 4020.

V K 4 W —W ireless In s titu te  of A ustra lia , S ta 
tion: Mt. M owbullan; Posta l: G.P.O.
Box 638, B risbane, 4001.

VK4WR—W. M. Ryan, 72 N etherton  St., N am 
bour, 4560.

VK4ZC—H. E. Davies, 993 Gold Coast H ighw ay, 
Palm  Beach, 4221.

VK4ZGT—G. T. Ryan, 95 R ailw ay Pde., N or
m an P ark , 4170.

VK4ZKA—E. K. J . Adam s. 92 H igh St., R ock
ham pton, 4700.

VK4ZRO—E. Robinson, Station: M enso’s Rd., 
M aidavale, via A yr; Postal: P.O. Box 
491, A yr, 4807.

VK4ZSR—G. R. Sallaw ay, 74 G ordon S t ,  H aw 
tho rne , 4171.

VK4ZVZ—V. R ichards-S m ith . F la t 1, 5 Wool- 
cock St., R ed H ill, 4059.

VK5AG—A. M. M iers, 13 H ill St.. Seacli/T 
P a rk  5049.

VK5CI—M. S. Lang, S ta tion : Cr. H all and
Prldm ore  Sts., M cLaren Vale, 5171; 
Postal: P.O. Box 46. M cLaren Vale, 5171.

VK5FZ—W. B. Johnson , 10 H utton  St.. Vale 
P a rk , 5081.

V K 5JD /T—G. R. Pope, 81 L eabrook D r., Ros- 
trevor, 5073.

VKSOI—G. N. A llen, 2 N estor St., H illcrest, 
5086.

VK5UC—W. B. R. Brooks, 22 C atherine St., 
C lapham , 5062.

VK5VL—L. A. M. Voskulen, 26 B akew ell Rd., 
Evandale, 5069.

VK5ZBG— G. J . H am bllng, 39 H obart Rd., H en
ley Beach South , 5022.

VK5ZDN—P. J . Leonard, 53 Scott Ave., F lin 
ders P a rk , 5025.

VK5ZEU—N. G. Scott, 35 A nn St., Salisbury , 
5108.

VK5ZFE—N. H. E. W este, 20 F a rm er St., B ar- 
m era, 5345.

VK5ZIB—K. R. Zietz, 13 F o u rth  Ave., E verard  
P a rk  5035.

VK5ZRE—O. W. Einicke, 20 D rysdale Cres., 
C am pbelltow n, 5074.

VK5ZWR—W. R. Chapm an. 30 H atch  St., N ur- 
iootpa, 5355.

VK5ZZX—C. J . H eath . 3 R utland  Ave., B righ
ton. 5048.

VK6AT—C. A. Page, The R ectory, G now ange- 
ru p , 6335.

VK6BI—W. R. Ion, 265 Robinson Ave., C lover- 
dale. 6105.

VK6CB—C. E. Berg, 160 C anning H ’way, South 
P e rth , 6151.

VK6CH—J. C. H ulse, 135 W ordsw orth  Ave., 
Yokine, 6060.

VK6DM—D. M. M cGlinsey, Station: U.S. N av- 
com sta. E xm outh, 6707; Postal: P.O.
Box 20, E xm outh, 6707.

VK6DX—D. L. Sm ithdale, 87 C otherstone Rd., 
K alam unda, 6076.

VK6KM—K. M. M oore, 191 N in th  Ave., Ing le
wood, 6052.

VK6RZ—R. K. P hilstrom , U.S. Navcom sta, 
Exm outh , 6707.

VK6ZGM—E. B. Me A ndrew , 2 D anby St.. 
D oubleview , 6018.

VK6ZRR—K. E. Reeves, 5 A llen St., South 
P e rth . 6151.

VK8CM—C. H. Wall, Professional Officers’ 
Q uarters, D arw in H ospital, D arw in, 5790.

VK9AR—J. K. M cCarthy, S ta tion : A board deisel 
yach t “Pandem onium ” ; P osta l: C /o.
P.O., P o r t M oresby, P.

VK9BA—A. B uchanan, Station: House 14, 6 th  
St., Lae, N .G.; Postal: P.O. Box 723, 
Lae, N.G.

VK9DT—A. T. G. H anson .S tation: M inihl Ave., 
Section 4, L o t 3, Boroko, P .;  Posta l: 
P.O. Box 1373, Boroko, P.

VK9LD—R. D rinkrow , Station: Ju n e  Valley,
P o rt M oresby, P .; Postal: C/o. Box 1144, 
Boroko, P.

VK9RD—R. Doty, S tation: N ukui Village, Siwai, 
South  Bougainville, N.G.; Postal: L an d 
m ark  B aptist College, via K onga, Free 
Bag, B uin P.O., South Bougainville, 
N.G.

VK9VG—G. W. Van Galen, Station: No. 68, 
F ifth  St.. Lne, N.G.; Postal: P.O. Box 
723, Lae, N.G.

CANCELLATIONS
VK1RS—R. D. Stephenson. Now VK2BRS. 
VK1TW—T. E. W oolley. N ot renew ed.
VK1WB—W. B. Brooks. Now VK5UC.
VK1ZCG—G. J . Cashion. Now VK1CG. 
VK1ZGX—P. G. M. B ruer. T ransferred  In te r 

state.
VK1ZJY—B. B. Jones. Now VK2BJY.
VK1ZRX—J. F. T illey. Now VK1FT.
VK2BZ—H. E. Davies. Now VK4ZC.
VK2DT—A. R. H arrison. Deceased.
VK2GQ—E. Barlow . Deceased.
V K20E—W. M. All w orth. Deceased.
VK2SB—R. W. Chaplin. N ot renew ed.
VK2SE—A. E. W right. Deceased.
VK2WI__ L. R. Hodge. Now VK1WL.
VK2XJ—F. Broome. N ot renew ed.
VK2AAC—G. Cochrane. Not renew ed.
VK2AAN—M. B utler. T ransferred  In te rsta te . 
VK2AET—K ogarah Evening College Radio Club. 

Not renew ed.
VK2AFQ—R. E. M cIntosh. Deceased.
VK2AIL/T—D. E. Law. Overseas.
VK2AJU—M. G. B urleigh. Now VK6JU. 
VK2AQD/T—R. B. M cPhee. Not renew ed. 
VK2ATM—T. W. M arks. T ransferred  In te rsta te . 
VK2AVY—W. Rogers. T ransferred  to U.S.A. 
VK2AWT—N. J . W atling. Now VK1NW. 
VK2BFB—F. B. Crum . Overseas.
VK2BSA—Boy Scouts’ Assoc. (N.S.W. B ranch). 

N ot renew ed.
VK2ZAU—K. W oodward. Now VK2BAU. 
VK2ZCC/T—C. R. Coverdale. Now VK2VK/T. 
VK2ZCM—J. Linden. T ransferred  In te rs ta te . 
VK2ZCS—A. W. Sullivan. Now VK2BAS. 
VK2ZDO/T—W. J . Dockrill. Now VK2BW/T. 
VK2ZEH—G. D. L. A rm strong. Now VK6ZEV. 
VK2ZEY—A. A. Cam pbell. Not renew ed. 
VK2ZHX—J. P . H odkinson. Now VK2BHO. 
VK2ZJO—J. A. J . W augh. Now VK2IQ. 
VK2ZKK—K. J . Callaghan. N ot renew ed. 
VK2ZNV—M. F. Veevers. Now VK2BMV. 
VK2ZPG—P. R. Gibson. Now VK2LL.
VK2ZRN—R. L. Davies. Now VK2FW.
VK2ZSN—R. Shuetrim . Now VK2ADC. 
VK2ZTE—R. G. Gibson. Now VK2BRG. 
VK 2ZTR—R. G. T urner. Now VK2BTU. 
VK2ZUF—P. J . Ford. N ot renew ed.
VK2ZVL—K. Laws. Now VK2BKL.
VK4ZAV—J. L. C artm ill. Now VK4BJ.
VK5VK—W. P. K em pster. Ceased operation. 
VK5YF—L. F. Saw ford. Deceased.
V K5ZAP/T—G. R. Pope. Now VK5JD/T. 
VK5ZDL—J. M. Shaw. T ransferred  to Victoria. 
VK5ZIK—D. W. Carr. Ceased operation. 
VK5ZKN—N. K. K ohler. Now VK5DV. 
VK5ZUL—L. A. M. V oskulen. Now VK5VL. 
VK60B—D. B. O’Brien. N ot renewed.
VK6SG—S. S. St. George. Now VK4SE. 
VK6ZAB—H. Iffla. N ot renew ed.
VK6ZBT—K. M. M oore. Now VK6KM.
VK6ZCC—M. L. O’Rourke. N ot renew ed. 
VK6ZEM—B. M. M cDonald. Ceased operation. 
VK6ZFC—R. J . Cam pbell. Leaving country. 
VK6ZGK—P . C. K loppenburg. Now VK2ZGL. 
VK8AD—A. M. Miers. Now VK5AG.
VK8AU—D. D. Tanner. Now VK3AUU.
VK8NM—M. S. Lang. Now VK5CI.
VK9AG—A. G. Nunn. T ransferred  to  V ictoria. 
VK9GW—G. K . W illiamson. N ot renew ed. 
VK9HI—I. C. Raebel. T ransferred  to Q’land. 
VK9RJ—R. J . W irth. T ransferred  to  N auru. 
VK9ZGW—G. W. Van G alen. Now VK9VG.

For Reliable Connections

RESIN CORE SOLDERS
O. T. LEMPRIERE & CO. LIMITED
Head Office: 31-*t Bowden St., Alexandria, N.S.W., 2015 
and at Melbourne, Brisbane, Adelaide, Perth, Newcastle M 1/H

Page 18 Amateur Radio, February. 1969



THE QUESTIONNAIRE-A PROGRESS REPORT

All replies received up to and includ
ing 24th December have been taken 
into account. The final returns were 
better than we had really expected, the 
returns representing 30.3% of our 
circulation. The individual State re
sults were:

VK1-2 26.6% VK5-8 30.8%
VK3 .. 37.3% VK6 .. 27.25% 
VK4-9 35.9% VK7 28.6%

In addition, replies were received 
from U.S.A. and New Zealand.

We believe we have a fairly accurate 
cross-section of the Amateur ranks and 
interests, so feel reasonably confident 
that -the figures we will produce will 
be an accurate indication of our read
ers’ interests. At this time we have 
not processed the answers to all the 
questions, hence our report will be 
spread over several issues.
MONEY SPENT

During the last two years the break
up of money spent shows:

29.3% spent less than $100.
28.2% spent between $100 & $200. 
12.7% spent between $200 & $300. 
6.32% spent between $300 & $400. 
6.18% spent between $400 & $500. 
4.8% spent between $500 & $600. 
11.75% spent over $600.
Just on 1.5% did not answer this 

question.
In order to make an estimate of 

what money is spent on Amateur Radio 
per year, we took the middle figure of 
each range, i.e. $150, for $100 to $200 
range, etc., but this left us with the 
problem of what to use as a realistic 
figure for those in the “over $600” 
bracket. We, therefore, spoke to a few 
of those who had spent over $600 and 
asked what they estimated they had 
spent. From their replies we estimated 
that $850 would be a fair average, so 
used this figure in our calculations. On 
these figures we estimate that Amateurs 
are spending in the vicinity of $560,000 
per year in Australia, or an average 
of $132 each.

The State averages came to:
VK1-2 $131 VK5-8 $108*
VK3 $132* VK6 .. $165
VK4-9 $147* VK7 .. $136

Indications are that the spending will 
be much the same over the next couple 
of years as to the question on future 
spending, 41.7% said they would spend 
the same, 28.4% will spend more, and 
26.4% less. When broken down into 
brackets, we get future spending as 
follows:

Spend Spend Spend
Same More Less

Under $100 47.0% 42.5% 10.5%
$100-$200 52.5% 33.8% 13.7%
$200-300 35.5% 34.0% 30.5%
$300-$400 37.0% 16.1% 46.9%
$400-$500 38.0% 16.5% 45.5%
$500-$600 35.2% — 64.8%
Over $600 26.3% 5.75% 67.0%

Although we did not ask what those
contemplating extra spending had pro
grammed, quite a number indicated 
what they had in mind and comments

such as “going s.s.b.” and “contemplat
ing a transceiver” were frequent. We 
hope that at a later date to find time 
to analyse the future spending on a 
“per State” basis.

TYPE OF EQUIPMENT
On the subject of type of equipment, 

53.2% are mainly “home-brew”, 30.6% 
mainly commercial, and 16.2% report
ed 50/50. The findings on a State by 
Sate basis are:

Home-
Brew Commercial 50/50

VK1-2 51.0% 30.5% 18.5%
VK3 52.0% 34.2% 13.8%
VK4-9 48.5% 32.3% 19.2%
VK5-8 70.4% 19.3% 17.3%
VK6 49.5% 39.2% 11.3%
VK7 65.8% 20.7% 13.4%

Undoubtedly the high percentage of 
commercial gear in VK6 accounts for 
their high “per capita” spending, and 
by the same token the small percentage 
of commercial gear in VK5 explains 
their low per capita expenditure. It 
would be interesting to know why VK5 
rnd VK7 have so much more home
brew equipment than the other States, 
and we hope this may be revealed as 
we analyse the figures on operating 
modes and bands.

ADVERTISING SPACE
The question regarding what space 

should be allocated to advertising pre
sented the main problem. Where two 
amounts were ringed, we have taken 
the higher figure. Those who wrote 
such comments as “as much as you can 
get”, etc., have been listed as no opin
ion, giving the following results:

20% advertising space 8.2%
30% „ „ 33.0%
40% „ „ 24.8%
50% „ „ 16.7%
60% „ „ 7.6%
No opinion ..................  9.9%

The State by State voting was rea
sonably even as the following table 
shows:
Space

VK
1-2 VK3

VK
4-9

VK
5-8 VK6 VK7

% % % % % %
20% 9.7 7.75 7.9 7.0 4.5 12.0
30% 32.8 31.4 31.8 35.6 41.0 30.0
40% 23.8 25.0 25.2 24.4 26.8 26.9
50% 16.25 16.5 19.8 16.3 8.9 17.9
60% 8.9 7.5 6.0 8.75 5.5 6.0
No
opinion 8.7 11.8 9.0 8.1 13.3 7.2

These findings confirm our opinion 
that 30% to 40% of space allocation 
to advertising was what the majority 
wanted, and this was the range we have 
aimed at in previous years. This is 
contrary to the policy of most maga
zines which appear to aim at a figure 
between 60% and 70%. How long we 
can maintain the lower space allocation 
is a matter of economics and the final 
decision cannot be reached until we 
know wat we are going to get for the 
magazine after our new approach for 
a price increase is considered at Easter 
next.

EMPLOYMENT IN THE 
ELECTRONICS INDUSTRY

To wind up this month’s progress
report we shall briefly cover the mat
ter of employment in the electronics 
industry. The national average is 
38.8%. Again the States show fairly 
consistent figures as can be seen from 
the following table:

VK1-2 44.25% VK5-8 36.6%
VK3 .. 35.4% VK6 .. 44.5%
VK4-9 34.7% VK7 .. 37.4%

We should mention the reason for 
grouping certain call areas together is 
to conform with our circulation figures 
which are grouped the same way.

Next month we will deal with the 
readers’ preferences.

☆

VK2 BUSHFIRES
(Continued from  Page 17)

N etw orks w ere  officially closed a t Spring- 
wood on F riday  n igh t and  a t  P en rith  on S a t
u rday  m orning. All m em bers rem ained on 
call, how ever, fo r several days, b u t th e  s itua
tion was relieved by  ra infall.

A  de-briefing w as scheduled  fo r 11th Decem 
ber a t St. M arys for partic ipa ting  groups to 
enum erate  lessons lea rn t and  enable p rep a ra 
tion  fo r the  nex t tim e to  be undertaken .

I feel th a t the  general resu lt of th is  operation 
w as a w onderful sho t in the  a rm  to  relations 
betw een the  A m ateur Service and the  fire
fighting organisations in N.S.W. T he Bushfire 
Com m ittee Radio Officer, Mr. H. Freem an 
(VK2BHF i, Inspecto r W. H odder, the  B lue 
M ountains D istric t Inspecto r N.S.W. F ire  B ri
gades, th e  B lue M ountains F ire  Control Officer 
(Mr. B. Dowling) and m any o thers associated 
w ith  th e  contro l cen tre  a t  Springw ood w ere 
all very  generous in th e ir  praise  of ou r efforts.

A lo t of the  traffic we passed, e.g. fire re 
ports, personnel m ovem ents, etc ., w ere d u p 
licates of m essages passed on o th e r netw orks, 
b u t nevertheless essential in  ou r “back-up” 
function. H ow ever, in  m any instances the  
A m ateur netw orks w ere the  p rim ary  conveyors 
of m essages and  inform ation  and  th e  fire 
contro llers soon lea rn t our value! I  also feel 
th a t th e  guys involved requ ire  a rea lly  good 
p a t on the  back fo r th e ir  p a rt in  an  u n 
rehearsed  n e t operation  w hich  proved to  be 
very  successful.

Before concluding, le t m e quote a w ise com
m ent from  Bill VK2HZ: “ I t  is  p ractically
im possible to  ge t a fu ll p ic tu re  of all activ ity  
and  assistance rendered  by  th e  m any  A m ateurs, 
some of w hom  jou rneyed  from  Sydney to  assist. 
E veryone w as so busy  in  n e t operations th a t 
an  ind iv idual sto ry  o f each A m ateu r’s w ork 
could never be recorded. I should only like 
to th an k  a ll those involved fo r th e ir  excellent 
co-operation  and  assistance.” To these  rem arks 
I should like to add m y ow n personal th an k s  
and  to say th a t  due largely  to m y ow n involve
m ent in th is  operation  I m ay have done some 
inaccurate  reporting , o r om itted  a call sign. 
If I have, please accep t m y apologies and 
unders tan d  th a t  th e  residents of th e  m ountains 
have undergone a severe crisis in  re cen t weeks. 
We w ish to say  to all . . . y o u r help  w as 
w onderful.

(A cknow ledgm ents to VK2HZ and  VK2ZJN 
w ho helped  m e by filling in  gaps and  w ith  
helpfu l com m ents, and to  VK2GN fo r  additional 
inform ation.)

☆

CONTEST CALENDAR
lst/lG lh  Feb.—A.R.R.L. Novice R ound-up. 
15th/16th Feb.—35th A.R.R.L. DX  Test (c.w. 

section, 1st w eek-end).
ls t/2 n d  M ar.—35th A.R.R.L. DX Test (phone 

section. 2nd w eek-end).
8 th /9 th  M ar__ 32nd B.E.R.U. C ontest (R.S.G.B.).
15th/16th M ar.—35th A.R.R.L. DX T est (c.w. 

section. 2nd w eek-end).
—D. R ankin . VK3QV. F.E.
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DX 
Sub-Editor: PETER NESBIT, VK3APN 

32 The Grange. East Malvern, Vic., 3145 
(All times In GMT) 

ASSORTED 
It is reported that I stations will shortly use 

location prefixes as follows: II Special services, 
12 Milan. 13 Venice, 14 Bologna, 15 Florence, 
16 Bari. IT Naples, 18 Reggio Calabria, 19 Pied-
mont, 10 Rome. The islands will remain as 
IT1, IS1, etc. ( Good news for the prefix 
hunters.) 

While on the subject of prefixes, DX1 Is a 
new one that has Just been issued. DX1AAV 
lex W3JTC), who works for the American 
Embassy in Manila, says that the prefix will 
be used by visitors to the Philippines. At 
present there are no others using DX1, but 
there should be three more on shortly. As yet 
there is no reciprocal licensing arrangement, 
but the matter is being looked in to. Larry 
says he will be there until June. His QSL 
address is given below. 

Earl WA6UZB plans to make a DX-pedition 
to Clipperton Is. and Monaco this May. He is 
particularly interested in making contacts with 
VK/ZL. 

Those OM prefixes that everyone was talk-
ing about a couple of months ago were allotted 
to about 300 OK stations, to celebrate the 50th 
Anniversary ol the Independence of Czecho-
slovakia. The prefix was due to expire last 
December—the 15th. 

U.K. Amateurs are now permitted to send 
their call signs at 20 words per minute in-
stead of 12!!! 

VE6AJT/VE6APV DX-pedition: Don and 
George are reported to have signed /KB6 for 
a short while from Canton Is. prior to their 
departure for KS6. Don is said to have plans 
to link up with KH6GLTJ when the latter 
goes to FW8 about 1st Feb. for 10-14 days of 
operation on all bands including 160 mx (ha!). 
VE2BUJ/SU QSLs: VE2NV asks stations not to 
QSL via the VE2 Bureau, as he has not heard 
from Gerry for 15 months, and no logs are 
available. 

Malpelo Island, HK0: K4PHY, K6JGS, W4IBA 
and TI2CMF ore reported to be going there 
for one week in February. 
BAND NEWS 

Rolf HC8RS is said to operate 21275 s.s.b. 
daily at 22/24Z. 

WB4GCL/YB0 is reported QRV since Dec. 12, 
14203 s.s.b. dally at 10/lSz. QSL information 
below. 

Carlos 7G1CG is said to sked WA3HUP on 
21300-320 s.s.b. about 21z, with WA3HUP on 
earlier to arrange skeds. 

Sid 5N2AAX is QRV daily 7040 at 0600-0630z. 
This would be a real challenge for long path; 
a sked for about 07z might be the best shot. 

ZS2MI (Marion Is.): Ron is generally QRV 
Mondays/Wednesdays/Fridays about 14180 a.m. 
at 0300-0330z. He skeds Dennis ZS6DP most 
days 14315 s.s.b. at 04z. If you work Dennis 
he will arrange a sked for you. 

HL9WK: Rod (ex W7YBX1 is QRV all bands 
80-10 mx c.w.-s.s.b. He skeds his QSL manager 
K7CHT on 14215 s.s.b. at 14z Sats. and 03z 
Suns., QRV for other stations before/after the 
skeds. Skeds can also be made via K7CHT. 

QSL MANAGERS 
CE9AT—CE3ZN. 
CR6LF—W3HNK. 
EA6AR—DL7FT. 
ET3REL—W5LEF. 
FB8XX—FR7ZD. 
FM7WV—F3KK. 
FG8AA—W5IXQ. 
HC8RS—SM5EAC. 
H KOBMO—WA6AHF. 
I1L9WK—K7CHT. 
HS3VV—W1ETU. 
HV3SJ—W6KNH. 
JX5CI—LA5CI. 
KV4FA—K3AHN. 
MP4MBJ—G3POA. 
OY5NS—K1QLT. 
P J 2MI—VE3EUTJ. 
SK2AZ—SM2BHX. 
TA2EM—W0DAK. 
TA2SC—K4EPI. 
TA3AB—W1MQT. 
TA3X—WA7GQA. 
TF2WLN—WA3BZO. 
TG9RN—DL3RK. 
TL8GL—VE2DCY. 
TU2AZ—DL7FT. 
VP2GBR—WA5IEV. 
VP2VY—KV4EY. 

VG8CG—G3APA. 
VR1P—VE6AO. 
VR2FS—9V10S. 
VS5MH—DL3RK. 
VS5RCS—9M2NF. 
VS9MB/Colin—W2CTN. 
VS9MB/John—G3KDB. 
VU2JA—W2CTN. 
XW8CAI VE6AO. 
ZB2AY—K3RLY. 
ZB2VY—G3VCN. 
ZD8RK—W9VNG. 
ZD9BE—W2GHK. 
ZS2MI—ZS60B. 
ZS3BS—WB2RLK. 
ZS3LU—W2CTN. 
3A0AV—I1ZBS. 
3A0EK—DL2WB. 
4S7DA—W6FJ. 
4W1 ADO—HB9ADO. 
5N2NAS—G3VIS. 
5U7AN—W4WHF. 
5W1AR—W4ZXI. 
601GB—W1YRC. 
6W8DQ—W2MES. 
7X0AH—VE3DLC. 
8QALK—VU20LK. 
8QAYL—4S7YL. 

9F3USA—VE3IG. 9K2BV—W5EGR. 
9H1M—K2GGN. 9M2DW—W6CUF. 
DX1AAV—C/o. American Embassy, A.P.O., San 

Francisco, U.S.A., 96528. 
EA8CF—Box 860, Las Palmas, Canary Is. 
EA8FF—Box 860, Las Palmas. Canary Is. 
KA1IJ—Via K8WXV/1, D. Janicki, 161 First 

Ave., South Portland, Maine, U.S.A., 04106. 
KV4FZ (ex WOVXO)—Box 310, Christiansted, 

St. Croix. U.S. Virgin Is. 
Mil—Fast QSL via Ivo Grandonl, Rep. of San 

Marino. 
PJ0CC—Via W2TA (ex W2ADE), J. Doremus, 

Pocono Rd., Mountain Lakes, N.J., 07046. 
VS6DO—P. Bailey. C/o. Police Hdq., Arsonal 

St., Hong Kong. 
WB4GCL/YB0—C/o. American Embassy, A.P.O., 

San Francisco, 96346. 
YB0AR—Gunungsari 51, Djakarta, Indonesia. 

ACTIVITIES 
The new 5B DXCC Award has certainly given 

a much needed boost to the ailing sport of 
DXing. Overseas stations are quite enthusiastic 
about the award, and there has been plenty 
of the clean crisp operating that makes DX 
hunting so enjoyable. (To clear up any mis-
conceptions about the rules, DXCC can be 
worked on any five Amateur bands. The rules 
in last month's issue did not make this com-
pletely clear.) 

Reg VK4VX has been stacking up DX after 
DX in his log book over the past few months. 
He has averaged more than 60 countries per 
month on 20 mx c.w./s.s.b. Reg says that 
conditions are so good at the moment that it 
should be possible to work 100 countries on 
20 mx within one month. A whole foolscap 
page listing stations worked supports this. 
The list abounds with DX, perhaps the best 
being AC5CP at 1045z on c.w. Also one 6Z0AA 
at 1023z (?? ). 

A1 VK4SS says that 10 mx is beginning to 
fall off now, but 15 mx should remain good 
for another season or two. A1 sent a list of 
stations worked on 15 mx c.w. and a few on 
20 mx, and it appears that most parts of the 
world are workable on 15 mx between 8 and 
11 p.m. E.A.S.T. The main activity is in the 
first 50 Kc. A1 says that 20 mx is excellent 
to South Africa around 17z. Can anyone please 
help with the QRA of 6W8AW? 

Fred VK4RF also sent in a huge list of 
D X worked, all 20 mx s.s.b. The most appar-
ent feature of the list is the large numbers 
of African and Middle East stations worked. 
There are plenty of rare ones. Including 
7X0AH, TU2AY, 4U0TIC and so on. Unfor-
tunately space does not allow us to print the 
full list, but be assured that now is the time 
to pick up countries on 20 mx. 

George L6042 has been maintaining an almost 
nightly check on three African c.w. stations: 
KPH, WNU and WCC, which are just above 
2 Mc. The idea behind this investigation has 
been to see how many times per month these 
stations could be heard, and use the informa-
tion to predict openings on 160 mx. George 
has just completed an analysis covering the 
last 14 months on the above stations, and a 
definite pattern emerges showing peak con-
ditions at the equinoxes and a very definite 
low at our winter solstice. There is a null in 
our summer soltice as well, but not as low 
as one would expect. (Evidence of one-way 
skip?—Ed.) 

George says it is pretty obvious that the 
short path to W6/7 on 160 is open quite often 
and Amateur QSOs would have been possible 
on a number of dates were it not for the fact 
that local time there would be around 03/04. 
Latest heard: 

Dec. 7—1116-1124Z, 1805 Kc. W1BB. 
„ 14—1342-1442Z, 1992 Kc.. W6QHQ, W6GEN 

(trans-pacific test). 
„ 15— 1126-1203Z, 1802//4 Kc . , W 8 A N O , 

VE3QU. 
„ 15—1155-1203Z, 1990 Kc. VE3QU. 

DXCC AWARD AMENDMENT 
(Not 5B DXCC). Issued free o£ charge to 

A.R.R.L. members; others remit $4.00 for 
DXCC Award, and $1.00 with each endorse-
ment. In addition, send sufficient postage for 
return of QSLs, preferably sufficient for 1st 
class regd. mail. 

SUMMARY 
I would like to thank the gang of ever 

helpful VKs who keep this column supplied 
with information. Remember, news is always 
needed. Acknowledgments to DX News. 
LIDXA, FLADXA, ZL2AFZ, G3UGT, VK4SS, 
VK4RF, VK4VX and last but not least L6042. 
Good hunting chaps. 73, Peter VK3APN. 

MK 231 
Metal knob, silver, 
knurled black ring 
and black vertical 
line,' 2 grub screws 
at 90°. 15/16" diam. 
x 1 /2 " high. 

Write for illustrated Knob Leaflet. 

347 Darebin Road, Thornbury, Vic., 3071 
P.O. BOX 49, Thornbury, Vic., 3071 
Phones: 49-1017, 49-6792 

MK 144 
Mctai knob, silver, 
s i lver knurling with 
one black vertical 
line, one grubscrew. 
15/16" diam. 
x 13/16" high. 

AF1 Noise reducing Aerial Kit 
For use in noisy locations for clearer 
reception. Designed to cover both 
M/W and S/W broadcast bands (from 
500 to 1500 Kc. and 2 to 15 Mc., 

approximately). 
Available in all States. 

AEGIS PTY. LTD. 

MK 132 
Metal knob, gold, 
plain, 1 grub screw, 

diam. x 1" high. 

AEGIS 
Registered Trade Mark 

QUALITY PRODUCTS 
available all radio parts stores 
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SILENT KEY
It is with deep regret that we 

record the passing of the following 
Amateurs:

VK2CT—R. B. Pinning. 
VK3GZ—Max Folie.

FEDERAL QSL BUREAU
Latest details on the proposed D X -pedition 

to Norfolk Island and  Cocos-K eeling Islands 
by Jack  S inyser, W6BPO, and  Bob Jam es, 
W4WS (ex W4CHA), Indicate th e y  w ill a rive  
in Sydney on 9th F eb ruary  and  w ill be opera
tive from  N orfolk fo r tw o days from  12th 
February. They a re  scheduled  to  a rriv e  in 
P erth  abou t 24th Feb. and  a t  Cocos on  26th 
Feb. Owing to th e  in freq u en t a ir  schedules 
to Cocos (every th ree  w eeks) i t  is no t certa in  
tha t Jack  w ill be able to m ake  th e  Cocos tr ip  
as he m ust be back on h is job  early  in  M arch, 
but Bob, who is re tired , w ill definitely  m ake 
the Cocos location. T he Cocos operation  w ill 
last fo r tw o to  th re e  w eeks. A t bo th  venues, 
Jack  will sign VK2BPO/9 and  Bob w ill sign 
VK2BRJ/9.

A visitor to A ustra lia  early  in M arch w ill be 
K6KA. His schedule provides a s tay  in  M el
bourne from  28th Feb. to  3rd M arch. In fo rm a
tion on h is m ovem ents m ay be obtained  from  
e ither VK3AKB o r VK3TE. H e m ay  be  opera
tive from  N orfolk Island u n d er th e  call sign 
of VK9KA.

A new aw ard  sponsored by  th e  G aucho Radio 
Club, Brazil, is called th e  C-20-S A w ard. In 
form ation on th e  requ irem en ts m ay be o b ta in 
ed from th is  B ureau.

The N ational A m ateu r Radio U nion of G reece 
has issued a set of aw ards. T hey have sent 
details of the  requ irem ents w h ich  m ay  be 
obtained from  th is  B ureau.

R.E.F. m em ber, S.w.l. F15908, P ie rre  G altier, 
Box X, V ieux F o rt, 94 V incennes, again  com 
plains th a t VK stations w ill n o t QSL even 
when he includes an I.R.C. He lists 12 VK 
stations w ho have converted  h is  I.R.C. to  o ther 
uses. W hat abou t i t  fellow s, no  m a tte r  w ha t 
your views on S.w.l. reports, i t  is  d ishonest 
and discourteous to ignore an  I.R.C. report. 
If your cards a re  too costly  to “w aste” on 
S.w.l's, rep ly  on a p iece of paper.

Bruno, HB9QO, who w orked in VK a  few  
years back, has now  m igrated  to  VK. He 
reached M elbourne w ith  XYL an d  ch ild  on 
4th January . B runo, w isely, w ould  p re fe r to  
settle  in M elbourne, b u t  em ploym ent oppor
tunities in th e  electronic field a re  g rea te r in 
Sydney, so it appears th a t  S ydney w ill be 
his perm anen t location.

B ureau statistics fo r the  y ear 1968 show 
a total of 41,674 cards handled . This com pares 
w ith 88,234 in 1967 and  79,463 in 1966. The 
1968 to tal w ould have been  10,000 low er if  the  
Russians had  observed th e  new  arrangem ents 
earlier th an  October. A t long la st am  getting  
a  breather!

“CQs” from  J u ly  1967 to M ay 1968 inclusive 
a re  available g ratis  on personal application  a t  
this Bureau. F irst up best dressed and  no 
phone reservations. Good hun ting , good health  
and good QSL resu lts  in  1969.

—R ay Jones, VK3RJ, M anager.

REPAIRS TO RECEIVERS. TRANSMITTERS
Constructing and testing: xtal conv., 
any frequency; Q5-ers, R9-ers, and 

transistorised equipment.

ECCLESTON ELECTRONICS
146a Cotham Rd., Kew, Vic. Ph. 80-3777

Stockists of Radio and Electronic 
Components for the Amateur 

Constructor and Hobbyist
First Ring, Write or Call on

w i u i A M  WILLIS * Co- pt*- LM-
430 Elizabeth St., Melbourne. Ph. 34-6539

£orre&ponaence
Any opinion expressed under this headlna Is the 
individual opinion of the writer and aoe9 not 
necessarily coincide with that of the Publishers.

REMEMBRANCE DAY CONTEST
E dito r “A.R.,”  D ear Sir,

I have a bone to  chew  over ab o u t the  
R em em brance D ay Contest. I t  w as s ta ted  in 
the  resu lts  fo r 1968 in  th e  N ovem ber issue 
th a t “VK7DK’s ta lly  of 1822 points fo r 18% 
hours of operating  could  stand  as a record  fo r 
some tim e” . E v iden tly  th is  s ta tem en t was 
m ade having  done no research  in to  th e  results 
of previous contests o r th a t  th e  po in ts obtained  
for A m ateurs in VK0, VK1, VK8 and  VK9 
m ean no th ing  and  don’t  count.

On going back th rough  p rev ious resu lts  to 
1960, I find th a t th is  score has been  exceeded 
by tw o A m ateurs, VK0WH 1920 po in ts in  1960, 
and  VK0CR 2076 points in 1967, so how  can  
D en’s com m endable resu lt be s till considered 
a record? I th in k  fo r the  first tim e  th e  2000 
poin t m ark  w as exceeded la s t year.

I had  no t really  th o u g h t abou t th e  ru les for 
th e  R.D, C ontest before th e  above inaccuracy  
appeared , b u t now  feel on reflecting th a t  the  
con test tre a ts  those in  th e  VK0, VK1, VK8 
and  VK9 areas as th e  ugly ducklings. S urely  
these  sca tte red  A m ateurs in  these  a reas could 
be tre a ted  fo r th e  purpose of such  a  contest 
as a sepa ra te  division and  as such  e ligible for 
aw ard  of th e  tro p h y  should re su lts  ind icate  
so. I im agine q u ite  a nu m b er of th e  chaps 
in these a reas a re  m em bers of th e  W .I.A. to 
various D ivisions. I f  th e re  w ere  po in ts fo r 
percentage of A m ateurs p a rtic ipa ting  fo r 1967 
and  1968 I feel su re  A ntarc tica  w ould  w in  
hands dow n w ith  a 50% partic ipa tion  ra te .

W hat ab o u t i t  chaps? A ren ’t  th ese  ou tly ing  
A m ateurs w ho give us so m uch  of ou r in te r
esting  DX w o rth  consideration  as regards ou r 
ow n dom estic contests? I definitely  th in k  so, 
w h a t say  you?

—R odney Cham pness, VK3UG.

ERRORS IN R.D. CONTEST RESULTS
E dito r “A.R .,” D ear Sir,

R egarding  th e  R.D. C ontest resu lts, I  believe 
an  e rro r  has c rep t in. The station  VK3ASW /P 
is show n in th e  open section w ith  1083 points. 
I t  should, I th in k , read  V K 3A FW /P as I 
operated  th is s tation  (VK3AFW /P) an d  claim 
ed 1083 po in ts fo r th e  “open” and  cannot find 
my call sign elsew here. I t  appears th a t  th e re  
is a m isp rin t o r a strange  co-incidence.

—R. R. Cook, VK3AFW.

E dito r “A.R .,”  D ear Sir,
I t  appears th a t  in the  R.D. resu lts, page 11. 

N ovem ber issue, a  sm all m istake has been  
m ade. In s tead  of VK7ZL as top VK7 c.w. score, 
it should read  VK7FB. I don’t  th in k  th e re  is 
a VK7ZL, b u t 7ZL is p a rt of m y postal address. 
I deny th e  in ference th a t  I used  a lOkw. b.c. 
tran sm itte r in the  contest, hi, hi! 1 I  am  sure  
th is  is correc t as th e  points score is th e  sam e 
as I claim ed.

—M ike Jen n e r, VK7FB.

Wireless Institute of Australia 
Victorian Division

A.O.C.P. CLASS
Morse:

THURSDAY, 6th FEB., 1969
Theory:

TUESDAY, 18th FEB., 1969
Theory is held on Tuesday even
ings. and Morse and Regulations 
on Thursday evenings, 8 to 10 p.m. 
Persons desirous of being enrolled 
should communicate with Secretary 
W.I.A., Victorian Division, P.O. Box 
36, East Melbourne, Vic., 3002 
(Phone 41-3535, 10 a.m. to 3 p.m.)

PAINTON TECHNICAL DATA
A series of technical leaflets and 

brochures on a range of connectors, 
resistors, switches, r.f. chokes and a 
variety of other components is avail
able from Painton (Australia) Pty. 
Ltd. Readers are asked to note Pain- 
ton’s new address: Painton (Aust.)
Pty. Ltd., 29 Railway Ave., Hunting- 
dale, Vic., 3166. Phone 569-0931.

H A M  A D S
Minimum $1 for forty words.
Extra words, 3 cents each.

H AM AD S WILL NOT BE PUBLISHED UNLESS 
ACCO M PAN IED  BY REMITTANCE.

Advertisements under this heading will be accepted 
only from Amateurs and S.w.l’s. The Publishers 
reserve the right to reject any advertising which, 
in their opinion, is of a commercial nature. Copy 
must be received at P.O. 36, East Melbourne, 
Vic., 3002, by 5th of the month and remittance must 

accompany the advertisement.

COLLINS S-Line. 75S-3B Receiver, 32S-3 Trans* 
mitter, 516F-2 Power Supply; perfect condition. 
Cost $2,500, will sell for S1.100 firm. S-Llne com
plete with cables, microphone, speaker and 240v./ 
115v. transformer. A lso  for sale: Heath HA-14 
Linear Amplifier, S75. NewtroniC3 10-80 mx Ver
tical, S30. VK2ADC. Ray Shuetrim. 19 Stirling 
Cres., Lilli Pilli, N.S.W., 2229. Tel. 524-3893.

FOR SALE: Eico 753 Transceiver, s.s.b.-a.m.-c.w., 
00-40-20, 180w . p.e.p., complete with ceramic p.t.t. 
microphone, spotless condition. $160. Power Sup
ply available if required, $50. ARC5 Command 
Receiver. BC453, 12v. heaters, extra audio stage. 
3.5 ohm speaker o/put, re-built front panel, r.f. 
gain. a.f. gain, b.f.o. switch, bezel, 50 ohm aerial 
input, new condition. $20. Les Olener, VK5NJ, 
8 Gowrie St.. Torrens Park. S.A., 5062. Tel. 76-6908.

FOR SALE: Heath SB-400 s.s.b. 5-band Transmitter. 
Built-in a.c. p.s., vox. etc. Clean condition. Per
forms well. S325 o.n.o. W. J. Bell. VK3WK, Wan- 
goom, Vic., 3279. Phone Grasmere 94-225.

FOR SALE: Palec Valve and Circuit Tester, $20 
o.n.o. 0-1 mA. Meter. 4 in. diam. with multimeter 
scale, S3. 0-100 mA. 3 in. diam. Weston. $3.
Five 455 Kc. crystals. S2.50 lot. W. R. Jardine, 
P.O. Box 95. Leongatha, Vic., 3953.

SALE: First 500 dollar bank cheque takes Swan 
350 with matching power supply, upper, lower 
sidebands, latest crystal filter, full 10 metre 
coverage, mic., unmarked, original carton If you 
want! VK20T, P.O. Box 20. Goulburn. N.S.W., 2580.

SELL: FL200B Transmitter, FR100B Receiver, crystal 
mike, speaker, f.m. kit, cables, etc., xtal calibrator, 
u.s.b.. I.s.b.. a m., c.w., 1 kc. readout. $600 o.n.o. 
Tel. 379-5468 (Melb.).

SELL: Galaxy V., as new, manual, circuit, some 
spare tubes. $400. Channel Master Auto. Rotator, 
complete, ball race thrust bearing, new. In carton, 
$50. Two identical A VA  filters, 5285 kc., carrier 
xtals, for de luxe transceiver or cascade, $25. Pair 
Philips OB3-300 tubes, bases, S10. Bendix Compass 
Rx. professionally Improved, a.m., s.s.b., with 20 
mx and 15 mx xtal converters, built-in p.s., $40 
o.n.o. A.W.A. xtal calibrator. 1 Me., 100 Kc., 50 
Kc., in-bullt p.s., S10. 1155 Rx. front-end and i.f. 
goes, battered. S7. D. Fisher. P.O. Box 53, Dapto, 
N.S.W., 2530. Phone Wollongong 61-2144.

SELL: Swan Transceiver, complete with vox, p.t.t., 
a.I.c., 240v. a.c. and 12v. d.c. power supplies, 
connecting cords and speaker, full coverage 80, 40 
and 20 mx bands. S350. VK4XY, G. G. Down, 57 
Gearside St.. Everton Park, Brisbane. Old., 4053.

SELL 6146s: Brand new 6146 valves. In cartons, 
only S2.50 each plus postage. Remittance with 
order to VK2WX. J. Pollock. 15 Matthew Pdo.. 
Blaxland, N.S.W.. 2774. Phone Glenbrook 7-1523.

WANTED TO BUY: AR7 Communications Receiver, 
or similar. Must be complete, $40 to $80. With 
power supply. State price and condition. Reply 
to D. Harrison. R.M.B. Khancoban, via Corryong, 
Vic., 3707. Phone Khancoban 9405.

Amateur Radio, February, 1969 Page 21



PREDICTION CHARTS FOR FEBRUARY 1969 
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(Prediction Charts by courtesy of 
Ionospheric Prediction Service) 
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GELOSO AMATEUR-BAND TRANSMITTER 
Model G4/225 

A complete Transmitter that gives 
an Amateur all the facilities for 
modern communications for CW, 
SSB, DSB, and AM modes. 

FEATURING— 
* Crystal stabilised VFO. 
* 160-200 watts PEP on SSB. 
* 80 metres through to 10 metres. 
* 16 tubes with a pair of 6146s in PA. 
•k 100% AM modulation. 
* Break-in keying for CW. 
* VOX operation. 
•k Netting switch. 
* Pi coupler output. 
•k Modulation meter incorporated. 

GELOSO Transmitters, Receivers and VFOs have been 
marketed in Australia for over 15 years with complete 
success. 
A companion Receiver to the G4/225 is the G4/216. Both 
are available from stock. 

Available direct 
from Australian 
Agents: 

Send for Technical Bulletin No. 96 for complete information 
and details. 

HAM PRICE: G4/225 Transmitter, S310.00 plus sales tax. 
G4/226 Power Supply, $124.50 plus sales tax. 

608 COLLINS STREET, MELBOURNE, VIC., 3000 
Telephone 61-2464 

64 ALFRED ST., MILSONS POINT, N.S.W., 2061 
Telephone 929-8066 
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PROPRIETARY LIMITED 

CUSTOMER SERVICE 

W A R ' 
MULTI-TESTER 
MODEL YT 68A 
MULTIMETER 

Pocket Size: 2.4" x 3.3" x 1.2". 

SPECIFICATIONS: 
DC Voltage: 0 to 10, 50, 250, 

1,000V. 
AC Voltage: 0 to 10, 250, 500V. 
DC Current: 0 to 250 mA. 
Resistance: 0 to 100K. 
Battery: 1.5V. (1 x 915). 
Weight: about 7 oz. 

A powerful magnet is mounted 
on the back of the case which 
enables the instrument to ad-
here to all steel surfaces. 

The tester has a meter sensi-
t ivity of 1,000 O.P.V. 

$9.00 including tax 

RADIO PARTS PTY. LTD. 
MELBOURNE'S WHOLESALE HOUSE 

562 Spencer St., Melbourne, Vic., 3000. Phone 329-7388, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd„ East Malvern, Vic., 3145. Ph. 211-6921 

OPEN SATURDAY MORNINGS! 
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C.INC. ICALC : 

communications v 
receivers 
and transceivers 

M O D E L 9 R - 5 9 D E 

C O M M U N I C A T I O N S & A M A T E U R R E C E I V E R 

( W I T H M E C H A N I C A L F I L T E R S ) 

S P E C I F I C A T I O N S : 

F R E Q U E N C Y R A N G E : 8and A—550-1.(00 Kcs.; Band B—1.4-4.8 Mcs.; Band C—4.8-14.5 Mcs.; 
Band 0—10.5-30 Mcs. 
B A N D S P R E A D : Calibrated Elcctrical Bandiproad. 80 and 40 molrei—5 Kcs. per division. 20 and 
15 metres—20 Kcs. per division. 10 metres—50 Kcs. per division. 
A N T E N N A INPUT: 50-400 ohms impedance. 
A U D I O P O W E R OUTPUT: 1.5 watts. 
SENS IT IV ITY : 2uV (or 10 dB S/N Ratio (at 10 Mcs ). 
SELECT IV ITY : 5 Kcs. at — (0 dB ( 1.3 Kcs. at — ( dB). When using (he Mechanical Filter. 
BFO F R E Q U E N C Y : 455 Kcs. - 2.5 Kcs. 
S PEAKER OUTPUT: 4 or 8 ohms. 
H E A D P H O N E OUTPUT: Low impedance. 
TUBE C O M P L E M E N T : V I—6BA6 RF Amplifier: V2—4BES Mi«cr; V 3 - 4 A Q 8 HF Oscillator: V.1—4BA4 
1st IF Amplifier; V5—48A6 2nd IF Amplifier; V6--4BE6 Product Detector; V7a—4AQ8 Beat 
Frequency Oscillator. V 7 b — 4 A 0 8 1st AF Amplifier; V8—4A<?5 Audio Output; IN40—AF Detector; 
IN40, SW-OSs—AVC; SW-OSs—ANL; SW-OSs x 2—Rectifiers. $175.00 F O R / F O A S Y D N E Y 

M O D E L JR-500SE 

A M A T E U R BAND 
C O M M U N I C A T I O N S R E C E I V E R 

S P E C I F I C A T I O N S : 

F R E Q U E N C Y R A N G E : SO Maters 3.5-4.0 Met.; 40 Meters 7.0-7.5 Mcs.; 20 Motert 14.0-14.5 Met.; 
15 Meters 21.0-21.5 Mci.; 10 Meter* 28.0-28.5 Mcs.j 10 Meters 28.5-29.1 Mcs.; 10 Meters 29.1-
29.7 Mcs. 
M O D E : A M . S ing l * Sideband and C W . 
SELECT IV ITY : Band width ± 2 Kcs. at 4 dB down, ± 4 Kcs. at 40 dB down. Uses Mechanical filter. 
S ENS I T I V I TY : Lass than 1.5 microvolts for 10 dB signal to noiia ratio. 
S P U R I O U S R E S P O N S E S : Image rejection more than 40 dB IF rejection more than 40 dB. 
A U D I O OUTPUT: I watt maximum. 
TUBE C O M P L E M E N T : V I—4BZ« RF amplifier: V2—4BL8 Crystal controlled 1st mixer; V3—4BE4 2nd 
mixer; V4—4BA4 IF amplifier; V5—4BA4 IF amplifier; Y4—4AQ8 BFO and product detector; V7—48M8 
Audio amplifier. 
T R A N S I S T O R S : <? l—2SCIB5 Buffer; <?2—2SCI85 VFO. $283.50 F O R / F O A S Y D N E Y 

C O N S U L T Y O U R L O C A L R A D I O D E A L E R , O R 

M A I L T H I S C O U P O N ^ ^ ^ 

P lease fo rward free i l lustrated l iterature and 
spec i f i cat ions on Trio equipment. 

N a m e 
(A unit of Jacoby M i t che l l Ho ld i ng s Ltd.) 

A d d r e S S 376 E A S T E R N V A L L E Y WAY, R O S E V I L L E , N.S.W. 
Cab le s a n d Te leg raph ic Addre s s : ' W E S T E L E C . ' 

S ydney . Phone : 43 1212 

w — - • V V e s t o r f i r e l e c t r o n i c s W * ^ i L - ' ' "TV V.T0 
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LOW DRIFT 
CRYSTALS 

1.6 Mc. to 10 Mc., 
0.005% Tolerance, $ 5 

10 Mc. to 18 Mc., 
0 0 0 5 % Tolerance, $ 6 

•ir 

Regrinds $3 
THESE P R I C E S A R E S U B J E C T 

T O S A L E S T A X 

SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 

MAXWELL HOWDEN 
15 CLAREMONT CRES., 

CANTERBURY, 

VIC., 3126 

Phone 83-5090 

LOG BOOK 
IS N O W AVAILABLE 

Larger, spiral-bound pages 
with more writing space. 

Price 75c each 
plus 17 Cents Post and 'Wrapping 

Obtainable from your Divisional 
Secretary, or W.I.A., P.O. Box 36, 

East Melbourne, Vic., 3002 

. . . . . - • • 
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TRIO TR2E
2 METRE TRANSCEIVER
® Triple conversion receiver with 

crystal locked 2nd and 3rd oscilla
tors for maximum selectivity and 
sensitivity.

• Separate VFO tuning for both re
ceiver and transmitter.

e Nuvistor RF amplifier.
© Provision for crystal locking of the 

transmitter.
© 12 volts DC (internal transistor 

power supply) and 230/240 volts 
AC operation.

9 Noise limiter and squelch.
• 17 tubes. 4 transistors and 7 diodes.
• 1 microvolt sensitivity for 10 db. 

S/N ratio at 146 Me.
© :"S " meter, RF output meter, and 

“netting" control.
Price: $282.00

MILLER 8903B PRE-WIRED 
I.F. STRIPS

455 Kc. centre frequency, 55 db. 
gain, uses two PNP transistors 
and diode detector. Bandwidth
5 Kc. at 6 db. DC requirements:
6 volts at 2 mA.

Price: S9.70
Plus pack and post 25 cents

VALVE SPECIALS
ATS25 ceramic base 807, 70c or 

three for $2.
815, 70c.
6AC7, 20c or 12 for $2.
6J6, 30c or 7 for S2.
6CQ6, 20c or 6 for $1.
VR150/30, 75c or 3 for $2. 
QB2/250 (813), new and boxed, 

$7 ea.
6H6 metal, 20c each.
DM71 indicator tube, 40c ea. or 

6 for $2.
6F33, 30c ea.

RESISTORS
Mixed Values 
$2 per 100

plus postage 20 cents

CAPACITORS
Mixed Values 

80 for S2
plus postage 20 cents

STAR ST-700 
TRANSMITTER

SSB —  AM —  CW 
80 Metres to 10 Metres

• Ultra-precision three-stage double 
gear tuning mechanism, completely 
free of backlash, spreads each 600 
Kc. over 1.68 metres with 1 Kc. 
dial calibrations.

• Stability better than 100 cycles. 
"Vackar” type VFO. Voltage regu
lated power supply.

• Uses mechanical filter at 455 Kc. 
specially designed for SSB. Select
able upper or lower sideband. Car
rier and sideband suppression 50 
db. or more.

© May be connected with STAR SR- 
700A receiver for transceive opera
tion.

9 Fully adjustable VOX and ANTITRIP 
circuits for automatic transmission/ 
reception.

• Press-to-talk relay, break-in keying 
and sidetone oscillator for CW 
monitoring.

• Automatic level control circuit 
assures high quality distortion free 
SSB.

® Built-in antenna relay.
•  Final stage uses two 6146s in par

allel with conservatively rated input 
of 250 watts PEP on SSB and CW, 
100 watts on AM.

• Built-in heavy duty power supply 
with adequate reserve margin as
sures trouble-free operation.

• Power supply 220 to 240 volts AC 
50 cycles.

Price: S519.50

CARBON POTS 
20 cents ea.

WIRE-WOUND POTS 
40 cents ea.

3000 TYPE RELAYS
large range 

Only 50 cents ea.

VACUUM SEALED RELAYS
mainly 24 volts 

50 cents ea.

TRANSISTORISED
COMPUTER BOARDS

from $3

FULL RANGE OF MULTIMETERS

STAR SR-700A 
RECEIVER

SSB —  AM —  CW
© Ultra-precision three-stage double 

gear tuning mechanism, completely 
free of backlash, spreads each 600 
Kc. over 1.68 metres with 1 Kc. 
dial calibration.

• Stability better than 100 cycles. 
“Vackar" type VFO. Voltage regu
lated power supply.

• Triple conversion. IF's 1650 Kc. and 
55 Kc. First and third oscillators 
crystal controlled.

© Imagine ratio better than 60 db. on 
all bands. Beat interference below 
noise level.

© Variable selectivity band pass filter 
at 55 Kc. provides steep cut offs 
and a good shape factor. Four 
positions: 0.5, 1.2, 2.5 and 4 Kc. 
(at 6 db. down).

• T-notch filter provides better than 
50 db. attenuation.

® Variable decay AGC. Variable BFO 
tuning.

9 Output terminal on VFO for trans
ceive operation.

• Product detector for SSB/CW. 
Diode detector for AM.

• Noise limiter with adjustable clip
ping level operates on AM, SSB 
and CW.

e Built-in 100 Kc. crystal calibrator 
(crystal included). Zero adjust
ment on VFO.

© Sensitivity better than 0.5 uV. for 
10 db. S +  N ratio on SSB and 
CW, better than 1 uV. on AM.

© Power output. 1 watt. Impedance, 
4 ohms.

® 13 tubes, 6 diodes.
Price: $461.50

MARCONI TF885A 
VIDEO OSCILLATOR 

Price: S120

SANSEI SE405 S.W.R. BRIDGE
1 Me. to 150 Me., also doubles 

as a Field Strength Meter 
Price: S21 inc. tax

WE SPECIALISE IN CRO’s
Cossor, Solarton, Dumont, 

A.W.A., Philips. E.M.I.
From $80

See us for all Marconi Test 
Equipment

All Prices Subject to Alteration without Notice. All Items Freight Extra.

UNITED TRADE SALES PTY. LTD.
280 LONSDALE ST., MELBOURNE, VIC. (Opp. Myers) Phone 663-3815
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W TRANSCEIVER MODEL FTDX-400 
Latest version with all improvements including double knob dual ratio 
VFO tuning control. Also has provision for power take-off and connections 

to enable use of FTV-650 six metre transverter. 

COMPARE THE FEATURES: 
i f Five bands, including full coverage on 10 metres. 
if A powerful 400 watts (500 watts speech peak S S B input). 
i r Power Supply built in. 230v. 50 cycles A C (no extra charge!). 
i t Selectable USB/LSB. C W and A M . normal or break-in keying. 
i f Carrier input adjustable for safe tune up. 

it PA u3es pair of new heavy duty pentodes, type 6KD6. 33 watt plate 
dissipation 

i f V O X is Included, as well as PTT and panel control. 
i f 100 kc. and 25 kc. dual calibrator. 
if Sldetone C W monitor. 
if Mult i 'Scale panel meter, fully calibrated, provides direct reading of 

PA current, plus relative power output, A L C indication, Rx " S " units. 
if Offset tuning, plus or minus 5 kc. is provided by clarifier control, 

which is selectable Off, Rx, Rx and Tx. 

VFO dial readout of 1 kc. 

if Dial forward reading all bands. 

i f Provision for external VFO for split frequency operation, plus built-in 
four crystal locked channel facility. 

i f Receiver sensitivity better than 0.5 uV. S/N 20 db. 

i f Fast and slow selectable receiver AGC . 

i f All plugs, circuit and instruction manual provided. 

i r PTT microphone included—free. 

i f Superbly neat construction, very accessible for servicing. 

i f Solid, charcoal blue cabinet with lift-off lid, 1 5 % x 6 % x 13% Inches. 

Matt finish aluminium panel. 

if 18 valves, 9 transistors and 33 diodes. 

A s the authorised Australian Agent for YAESU. it is our responsibility to provide factory-backed warranty, with spares and 
service availability. Write for illustrated brochure with circuit, specifications and revised prices. 

FOR PRESTIGE PERFORMANCE — C H O O S E Y A E S U 

A l so available: Matching speakers, Hy-Gain antennas, Kyoritsu SWR meters, co-ax. connectors, LP filters, spares, including 
valves, for Yaesu equipment, PTT microphones. Prices and specs, subject to changes. 

Rep. in N.S.W ; 

A. J. ( "SANDY") BRUCESMITH 
47 H Y M A N ST., TAMWORTH, N.S.W., 2340 

Phone (STD 067) 66-1010 

Australian 
Agent: BAIL ELECTRONIC SERVICES 
60 Shannon St., Box Hill North, Vic., 3129. Phone 89-2213 
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CLEAR PLASTIC 
PANEL METERS

MR1P 11/4 inch square, clear plastic, 1 inch round 
mounting hole, IV4 Inch deep:

1 mllllampere (mA.) ........ $3.50
500 microamperes (uA.) ...... S3.75
5 amperes (A.) .................  S4.75

A lso other types available.

MR2P 134 inch square, clear plastic face, IV2 inch 
round mounting hole, 1V2 inch deep:
50 uA................ S5.50 1-0-1 m A....... .... S4.00
50-0-50 uA.......... S5.75 1. 5, 10 A. .... $3.75
100 uA............... $5.40 15. 30 A ..... .... 54.50
100-0-100 uA ....... S5.50 15 volt d.c. . .... $3.75
500 uA............... $4.00 30 volt d.c. . .... $3.75
1 m A................. $3.75 300 volt a.c. .... S4.25
5. 10. 25. 50. 100, 

250. 500 mA. .. $3.75
1000 volt a.c. .... S4.50

" S "  Meter (1 mA f.s.d.) cal. 0-9 (with additional
scale in 10 db. steps over S9) ...... .... $5.25

"V U ” Meter, scale: minus 20 to plus 3 VU (0 to 
plus 3 VU in bold red arc). Accuracy: within
plus or minus 0.5 db. (at 0 VU) ............ $5.00

Stereo Balance Meter (1-0-1 mA. f.s.d.) .... S4.50 
A lso other types available.

MR3P 33/g inch square, clear plastic face, 
round mounting hole. IV2 inch deep:
50 uA ................  $7.00
100 uA............... S6.75
500 uA ............... S6.50
1. 5. 10. 25. 50.

100. 250, and
500 m A..........  $5.75

50-0-50 uA.....
15 volts d.c. .. 
25 volts d.c. .. 
300 volts a.c. 
" V U "  Meter

2 %  inch

.... S5.75 

.... $5.75 

.... $5.75 

.... $5.75 

.... S8.25

P25 2Va Inch square, clear plastic face, 
mounting hole. %  inch deep:
50 uA................  $5.75
100 uA............... S5.75
500 uA............... $5.25
1. 5. 10. 20. 50.

250. and 500 
m A................. S5.00

15 volts d.c. .. 
25 volts d.c. .. 
300 volts a.c. 
” S "  Meter .. 
" V U "  Meter .

2Vs inch

.... $5.50 

.... $5.50 

.... S5.50 

.... $5.75 

.... $6.50

DISPOSALS SPECIALS
TV Tuners, M.S.P., incremental, brand new. com

plete with valves 6ES8 and 6U8. Price S5.50. 
Carbon Resistors. 100 assorted Vi and 1 watt. Good 

selection. All popular types. S1.75 packet.
Mica Washers and Grommets. 25c packet.
Audio Transformers (A. & R. Type):

10 watts. Primary: 8,000 c.t., ultra linear, 43 p.c.
taps. Secondary: 2. 8. 16 ohms. Price $7.50. 

40 watts. Primary: 6600/4500 ohms, push pull.
Secondary: 500. 250. 125 , 50 ohms. Price S10. 

15 watts. Primary: 10,000/8.000 ohms push pull.
Secondary: 2, 4. 8. 15 ohms. Price $5.50.

5 watts. Primary: 10,000 ohms, single ended. 
Secondary: 2. 3.5. 8, 15 ohms. Price $4.00. 

Recording Tape Specials. Unboxed Scotch brand. 
New, guaranteed.

2 Reels. 900 ft.. 5 inch. Polyester base. S3.95. 
2 Reels. 1800 ft., 7 In. Polyester base. $7.75. 

Transistor Driver Transformers. Type AMT-208, 
Primary imped.: 5000 ohms: secondary imped..: 
1500 ohms X2. 75c or three for $2.

ALARM BELLS
(Parachute type). 6 volt. Suitable for Burglar 
Alarms, etc., complete with trip rope. etc. Price 
S1.25. post 50c.

HIGH IMPEDANCE HEADPHONES
New. Price $2.50. Postage 20c.

LOW IMPEDANCE HEADPHONES
8 ohms. Price $2.50. Postage 20c.

POCKET RADIO
Type ER22. Complete with ear piece. Price S1.75. 

Postage 10c.

CLARION AUTO RADIO
Model CR208E, New. Push-button tuning superhet. 
with r.f. amplifier. Tuning range. 530 to 1605 Kc. 
I.F., 452.5 Kc. Sensitivity, less than 20 db. Se l
ectivity. more than 20 db. at plus or minus 10 Kc. 
Output, more than 3.5w. 8 transistors and 3 diodes. 
Power supply: 6v. DC negative ground, less than 
1.2A; 12v. DC negative or positive ground, less 
than 0.8A. Price S59.50. Postage 70c.

HI-INTENSITY LAMP
240 volt input to 12 volt globe. (Built-in trans
former.) Arm swings to any position. Price $3.75. 

Postage 20c.

AUTO CAR AERIALS
Hirschmann. type 300N, side mounting, new. 

Price $4.50. Postage 20c.

SIGNAL INJECTOR
Model SE250B. Price S7.00. Postage 20c.

CRYSTAL MICROPHONES
Price only 

$5.50
Stand to suit 
$2.50 extra.

Model BM3 (illustrated): Response 100-8,000 cycles, 
fitted with 6 ft. cable and phone plug with on-off 
switch. Can be used on stand or for hand use. 

BM3 Insert, $1.00 each

and Postage 25c.

PANEL METERS
Brand New in Cartons. Plus Postage 20c

Postage 25c

1 Me. CRYSTALS
Mounted in octal plug, suitable for BC221 Fre

quency Meter. To clear. $8.00.

MINI-TESTER, MODEL C l000
Ranges — AC voltage (1000 ohms/volt): 10. 50. 250. 
1000. DC voltage (1000 ohms/volt): 10, 50. 250, 
1000. DC current: 1. 100 mA. Resistance: 0-150K 
ohms. Dimensions: 2V4 x 3-9/16 x 1-1/16. Weight 
0.37 lb. Price $6.35, plus postage 20c.

CO-AXIAL CABLE
72 ohms. new. 100 yds. roll, S18.00. Postage 75c.

FIVE-CORE CABLE
5 X 5/0076. Ideal for Intercoms.. Telephones, etc. 
New. 100 yd. rolls. $17 (postage 75c). or 20c yd.

DISC CERAMIC CONDENSERS
30 assorted in packs. $1.20. Postage 10c.

1967 CALL BOOKS
Old stock. Price 45c.

TRANSISTOR INTERCOM UNITS
Four-Station: 1 master. 3 sub-stations. Three Tran
sistors. 250 mW. Amplifier. Battery operated 
(Eveready 216). complete with battery, wire, 
staples and fitting instructions. Price $19.75.
Two Station Model also available. Price $10.50. 
Three-Station Intercoms, as per above, one master 
and two sub stations. Price $14.75.

NEW VALVES
1R5 ..... $1.42 plus tax 6BL8 ... S1.19 plus tax
1S2 ..... $1.14 6BM8 ... $1.24 M
1S4 ..... S2.22 6BR5 ... S i.12
1S5 ..... SI .35 6BW6 ... S1.42
3S4 ..... SI.35 6BX7GT $2.22
3V4 ..... $1.35 6CM5 ... $1.65
5A54 ... $1.05 6CW5 ... $1.08
5Y3GT . 92c 6CW7 ... $1.22
6AD8 ... $1.08 6DQ6A . $1.65 M
6AE8 ... $2.88 6GW8 ... $1.31
6AL3 ... $1.18 6L6 ..... $3.52 tt
6AN7 ... $1.22 6M5 .... $1.00 lf
6AN8 ... SI.89 6N3 .... 88c
6AQ5 ... SI.03 6R3 ..... $1.18 M
6AR5 ... S1.68 6S2 ..... $1.42
6AR7GT $1.44 6SQ7 ... $1.96
6AU4GT $1.18 6V6GT . $1.35
6AU6 ... $1.05 6X4 ..... 75c I(
6AV6 .... 90c 9A8 ..... $1.50
6BA6 ... $1.08 9U8 ..... $1.35 ff
6BD7 .... 88c 12AU7A $1.12
6BE6 ... $1.09 12AX7 . S I.25
6BH5 .... S1.05 80 ...... $1.15 „

All above Valves plus 25%  Sales Tax

Type F597 : 0-50 uA.. 2 %  in. round, mounting hole 
2-1/16 in. Price $3.75.

Type F351: 0-200 uA., 2V» in. square, mounting 
hole 13/4 in. Price $3.75.

Type F366: 500-0-500 uA.. 2V4 in. square, mounting 
hole 13A  in. Price $3.50.

0-10 volts AC. 3 In. square, mounting hole 23/4 in. 
Price S4.00.

Type F471: 50 volts DC. 3 in. square, mounting
hole 23/j in. Price S4.00.

Type F516 : 500 volts AC. 2'/2 in. square, mounting
hole 13A  in. Price $4.00.

Type 0515: 150 volts AC, 2V4 in. square, mounting 
hole 1%  in. Price S3.50.

Type S045: 20 volts AC. 2 in. square, mounting
hole 13/4 in. Price S3.50.

Type F497: 1-0-1 mA.. blank scale. 2V4 in. square, 
mounting hole 23U  in. Price $3.00.

Type F498: 1-0-1 mA.. blank scale, 3 in. square, 
mounting hole 2 %  In. Price S3.75.

Type F499: 1-0-1 mA.. blank scale, 4V4 in. square, 
mounting hole 3f/4 in. Price $4.25.

Type F555: 10 mA.. blank scale, 2V4 in. square, 
mounting hole 1 %  in. Price S3.00.

Type F490 : 50-0-50 uA.. blank scale. 2 %  in. square, 
mounting hole 1%  in. Price S4.00.

Type F491: 50-0-50 uA.. blank scale. 3 In. square, 
mounting hole 23/4 in. Price S4.50.

CURRENT 1969

CALL BOOKS and LOG BOOKS
Price 75c each.

RADIO SUPPLIERS
323 ELIZABETH STREET, MELBOURNE, VIC, 3000
Phones: 67-7329, 67-4286 All Mail to be addressed to above address

We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios. Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc
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Antennas are increasingly in the news these days and 
our front cover this month shows the working end of 
a new rotator from Bail Electronic Services. Development 
of these devices has been such that models like the 
"Emotator" 1100M, designed with push-button control, 
are within the economic range of most Amateur uses.



Available direct i l M W 
from Australian f ^ . f ^ f f l f t ^ ^ 

608 C O L L I N S STREET, M E L B O U R N E , V I C . , 3000 
Telephone 61-2464 

64 ALFRED ST., M I L S O N S POINT, N .S .W. , 2061 
Telephone 929-8066 

GELOSO AMATEUR-BAND TRANSMITTER 
Model G4/225 

A c o m p l e t e T r a n s m i t t e r t h a t g ives 
an A m a t e u r a l l t h e f a c i l i t i e s for 
m o d e r n c o m m u n i c a t i o n s for C W , 
SSB, DSB, and A M m o d e s . 

FEATURING— 
* Crystal stabilised VFO. 
* 160-200 watts PEP on SSB. 
* 80 metres through to 10 metres. 
* 16 tubes with a pair of 6146s in PA. 
* 100% AM modulation. 
* Break-in keying for CW. 
•k VOX operation. 
* Netting switch. 
* Pi coupler output. 
* Modulation meter incorporated. 

GELOSO Transmitters, Receivers and VFOs have been 
marketed in Australia for over 15 years wi th complete 
success. 
A companion Receiver to the G4/225 is the G4/216. Both 
are available from stock. 

Send for Technical Bulletin No. 96 for complete information 
and details. 

HAM PRICE: G4/225 Transmitter, S310.00 plus sales tax. 
G4/226 Power Supply, S124.50 plus sales tax. 

HY-GAIN AMATEUR 
ANTENNAS 
Fully Imported 

from U.S.A. 

N E W S H I P M E N T O F H.F . -V .H.F . B E A M S , 

V E R T I C A L S , M O B I L E W H I P S , ETC., 

EXPECTED T H I S M O N T H 

Available from: 

HY-GAIN'S 
6 A N D 2 METRE 

L O G PERIODIC 
M O D E L LP-62 

The Model LP-62 provides the ultimate in uni-directional 
duo-band performance on 6 and 2 metres. Delivers 
8 db. gain on 6 metres . . . 15 db. gain on 2 metres. 
Unique skip band log periodic design insures rated 
gain figures are maintained across the entire 2 metre 
and 6 metre bands with SWR less than 2:1. Double boom 
and all elements are constructed of heavy gauge seam-
less aluminium tubing. Insulators are moulded of high 
impact polystyron . . . totally impervious to weather. 
Feeds with 52 ohm co-ax. Is supplied complete with all 
phasing lines. Built for years of trouble-free service. 

BAIL ELECTRONIC SERVICES, 60 Shannon St. , Box H i l l Nor th , Vic . , 3129. Ph. 89-2213 

Rep. in N.S.W.: A. J. ("SANDY") BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Telephone (STD 067) 66-1010 
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W.F.S. ELECTRONICS SUPPLY CO. 
227 VICTORIA ROAD, RYDALMERE, N.S.W., 2116. Phones: 638-1715, 638-1355 

Cygnet 
A 5-BAND 260 WATT SSB TRANSCEIVER WITH BUILT-IN 
AC AND DC SUPPLY AND LOUDSPEAKER - $464 plus tax 
The new Swan Cygnet is a complete S S B Transceiver, with 
self contained A C and D C power supply, microphone and 
loudspeaker in one portable package. The Cygnet features 
full frequency coverage of the 10, 15, 20. 40 and 80 metre 
bands with a power input rating of 260 watts PEP in single 
sideband mode, and 180 watts C W input. A crystal lattice 
filter at 5500 Kc. is used in both transmit and receive mode, 
and provides excellent selectivity with a 2.7 Kc. bandwidth 
at 6 db. down. Superior receiver sensitivity of better than 
y2 microvolt makes it easy to pull in those D X signals, and 
with the Cygnet, if you can hear them, you can work them. 
Audio fidelity is in the well known Swan tradition of being 
second to none; providing smooth, natural sounding voice 
quality. The Cygnet is temperature compensated on all 
bands, featuring solid state oscillator circuitry with zener 
regulation which permits wide variation in supply line 
voltage without frequency shift. 

Unwanted sideband suppression is 45 db., carrier sup-
pression 60 db., and distortion products are down approxi-
mately 30 db. 

The new Cygnet is designed to provide efficient, high 
quality communications in the five most commonly used 
Amateur bands. Its low cost is a tribute to Swan ' s well 
known techniques in value analysis, and simple, direct 
circuit design. Above all, these techniques lead to a high 
degree of reliability and foolproof performance. Dimensions 
are: 13" wide, 5V2" high, and 11" deep. Weight is 24 lbs. 

The transceiver comes complete with A C and D C input 
cords, and carrying handle; thus making it the most ver-
satile and portable set on the market, and certainly the 
best possible value. 

Amateur net S464 plus Tax 

SWAN ELECTRONIC SERVICE CO., 14 Glebe Street, Edgecliff, N.S.W., 2027. Phone 32-5465 
jj 
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FEDERAL COMMENT

About 1,000 copies of this issue of 
“A.R.” are being sent out as compli
mentary copies — perhaps you, the 
reader are one of these 1,000. This 
came about because a few months ago 
the Magazine Committee decided to 
include a Questionnaire soliciting in
formation about the magazine and 
Amateur Radio generally; they also 
asked “is there anyone to whom you 
would like a complimentary copy sent?” 
They were overwhelmed with replies 
and now have a tiger by the tail!

We hope you find favour with this 
“house journal” of the Wireless In
stitute of Australia.

If you are an advertiser you may be 
interested in the circulation. This 
magazine reaches nearly 5,000 Amateur 
Radio operators or people with an 
associated interest in radio. These are 
radio “hobbyists,” but they are also 
consumers of many non-related pro
ducts, and in an estimated 38% of cases 
they are in positions of responsibility in 
the electronics industry, or telecom
munications, or other related occupa
tions. They are united through their 
hobby, not through being similarly 
employed, therefore this journal is, we 
believe, a unique medium for reaching 
a diverse group of consumers. In the 
U.S.A. an estimated 49% of Amateurs 
are engaged in radio communication, 
and other electronic and electrical 
engineering, according to the Stanford 
Research Institute report of 1967.

So, we suggest, you may care to use 
our W.I.A. journal to bring before our 
members information about your pro
ducts. The support of advertisers is 
necessary for this journal’s continued 
survival and conversely the supporting 
of our advertisers is a must as far as 
we, the Amateurs, are concerned. We 
should show preference in our purchas
ing for products regularly advertised 
in our journal.

If, however, you are not an adver
tiser, but a non-member Amateur 
Radio operator who has received this 
copy as a result of a friend’s request 
for a complimentary copy to be sent 
to you, then what’s in it for you?

Firstly, we hope the editorial mater
ial (the technical articles, the notes of 
Amateur Radio activities, etc.) is of 
interest to you; secondly, we hope you 
consider the work being done by Aus
tralia’s Amateur Society, the W.I.A., 
is appreciated by you as shown by 
your support and membership. Two 
things then are to your benefit—the 
receipt of a well-produced magazine, 
and the maintenance of your hobby, 
through your support of its Society.

Should you merely wish to receive 
the magazine, then twelve copies at 30 
cents each is $3.60, direct subscription. 
However, you can receive the magazine 
at a lower cost per copy—at present 17 
cents, but this will cost you a bit more 
than $3.60! How’s that again? Put it 
this way, subscriptions to the W.I.A. 
vary from State to State, and vary from

grade to grade, and range for full mem
bers (licensed operators) from $8.00 
in Victoria to about $5.00 in some other 
States, but all are considerably above 
the $3.60 for 12 copies of “A.R.” Why 
pay more to receive the magazine?

Because, I believe, if you can see 
your way clear to be a member of the 
W.I.A. rather than just a direct sub
scriber to its journal, you give support 
to its efforts to “represent the Amateur 
Service”. You also support the activ
ities of a large band of enthusiastic 
honorary officers. (W.I.A. has no 
fully-paid officers, and honoraria are 
rare. The editing and production of 
this magazine are done by voluntary 
labour, the major costs being paper, 
printing and postage. Its cost to mem
bers is 17 cents a copy.)

Where do the extra few dollars go? 
How is this W.I.A. organised? There 
are six States or Divisions, each auton
omous, and you pay your sub. to your 
“Division”. Each Division, irrespective 
of size, carries one vote at the annual 
Federal Convention where Federal 
policy is determined. One Division 
(Victoria), in addition to running its 
own Divisional affairs, provides the 
personnel for an independent Federal 
Executive body to implement decisions 
of Federal Council. The Victorian 
Division, in addition, assumes respon
sibility for publishing this magazine 
on behalf of the Federal body.

Say for argument that your sub. is 
$6.00 p.a. Of this, 17 cents X 12 =  
$2.04, goes to the publishers of “A.R.” 
magazine; also about $1.00 goes to 
Federal Executive of W.I.A. So about 
$3.00 of your, say, $6.00 is remitted 
from your Division’s funds, the re
mainder is retained in your State for 
its administration. The $1.00 to F.E. 
is made up as follows: 30 cents per 
member is the annual “per capita” fee, 
20 cents per member will be recovered 
starting this year so that Australia can 
pay its dues to the Region III .organ
isation of South-East Asian and Oceanic 
Amateur Radio Societies. The other 50 
cents odd (it’s been about 47 cents per 
member on the average over recent 
years) is used by Federal Council 
through Executive to finance the annual 
meeting of delegates from the six 
Divisions.

The mechanism of this “50 cents odd” 
calculation is that air fares, accom
modation and meals over the Easter 
period for six delegates and three 
members of Executive, are placed in 
an account, stirred around, and the 
total is divided up between States 
according to membership. All mem
bers of the W.I.A. contribute the same 
to the cost of the Convention, but the 
total paid by larger Divisions is, of 
course, greater. The effect of this 
procedure is that the travel costs of 
delegates from States far from the 
Convention venue are subsidised by 
States close to the venue. As the Con
vention is held in rotation around the 
States, this to a degree evens out over

the years. (This year the Convention 
is in Canberra, next year it is expected 
to be in Perth.) However, all W.I.A. 
members pay the same per capita fee 
of 30 cents, they pay the same Region 
III. contribution of 20 cents, they pay 
the same share of Convention costs of 
about 50 cents, they pay the same price 
for “A.R.” of 17 cents X 12 =  $2.04. 
So the cost of “Federal” activities and 
administration is the same for all 
members, about $3.00, irrespective of 
where they reside. The difference be
tween $3.00 and your actual sub. is 
the cost of maintaining your State 
W.I.A. organisation and paying for its 
administration.

You may care to contact your Div
isional Secretary and enquire about 
membership and subscription, or you 
may care to send the application form 
published as an insert to this issue. But 
only do this if you would like to spend 
a few dollars a year extra to support 
your Amateur Society. You may like 
to support us if you’re pleased that you 
can become a licensed Amateur at 15 
now, you now only have to pass 10 
w.p.m. c.w., you now can use 400 watts 
p.e.p. s.s.b. output, you can now go 
portable or mobile for five days with
out prior permission, you oan now 
officially use unmanned v.hj. repeaters 
under certain conditions, and because 
you can, in short, enjoy quite liberal 
operating conditions.

The gaining of those privileges and 
others over the past few years has 
been because your society is held in 
high regard by the administration, and 
because it represents (just) over 50% 
of Amateurs. Very soon we may have 
to “represent the Amateur Service” 
very strongly in reference to v.h.f. 
frequency spectrum allocations. It 
would be a great source of strength if 
we represented 60% or 70% or all 
Amateurs, active or inactive.

Are you a long-time member? Then 
please show this to a friend who is a 
call sign holder, but inactive. He may 
like to receive the magazine. Please 
note, however, that for all of you, the 
direct subscription to the magazine will 
cost less than W.I.A. membership, but 
is the saving really worth it?

John Battrick, VK30R
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AN EXPERIMENTAL 455 Kc. I.F. STRIP
E. MANIFOLD,* VK3EM

ONE would think that by now every
thing that could be written about 
i.f. amplifiers would have been 

covered in some way or another, but 
it seems that there are still ways of 
using available units to produce better 
results, any information available not 
having been circulated to any extent. 
There is nothing new in the fact that 
ceramic filters can be used in i.f. stages, 
having been done many times, but to 
date very few designs have used them 
in cascaded stages utilising the double 
ring-dot type of resonators.

Where these filters have been used 
in cascaded stages practically no infor
mation has been given as to the pass- 
band selectivity, except one article’ 
(also Ref’s 2 and 3) did mention that 
“good skirt selectivity with reasonably 
square flat-topped response” was avail
able.

To original thoughts and queries on 
this subject, no answers were readily 
available, but in line with tuned circuit 
characteristics where by increasing the 
number of cascaded stages, a narrower 
bandpass and steeper skirt selectivity 
is produced, particularly at frequencies 
of 50-100 Kc., it was thought that sim
ilar results could be produced by cas
caded ceramic filter stages.

Looking at the selectivity curves for 
“Murata” SF455D ceramic filter units in 
single stages (Fig. 4), shows that the 
peak of the curve is reasonably sharp 
and is adjustable over fairly wide limits 
with different coupling condensers, but 
the skirt selectivity leaves much to be 
desired, definitely not satisfactory for 
a communications type receiver by 
modern standards.

All the foregoing thoughts had been 
provoked by the fact that Ric Hill, 
VK3RC, had made available several 
SF455D and BF455A “Murata” ceramic 
filter units from I.RJH. Components 
Pty. Ltd. for experimental purposes. 
Unfortunately, the project has been de
layed due to the pressure of other duties 
and has only now become a reality.

A p.c. board was laid out and pre
pared with parts assembled to the 
circuit of Fig. 1, using NPN german
ium transistors, only because these were 
at hand, although other circuits for 
these filter units show silicon tran
sistors as being used, as in Fig. 3, which 
should be low to medium gain types to 
avoid instability.

For this reason no resistor values 
have been shown on Fig. 1 for base 
and emitter bias resistors as they will 
vary, depending on the type of tran
sistor used, and as it does not affect the 
final result to any extent they were not 
included.

As this was an experimental set-up, 
no a.g.c. circuitry was included, the 
main consideration being the selectiv
ity, stability and gain of the strip, using 
the “Murata” ceramic filter units and 
by-passes for three stages of i.f.

It was realised at the outset that each 
filter unit may, or may not, be exactly 
the same frequency at 455 Kc., but it 
was hoped that the spread over the 
three units would not be excessive, and 
proved to be an average centre fre
quency of 454.8 Kc. for the experi
mental strip, for these three units.
VARYING THE COUPLING

When first assembled the coupling 
condensers between pins 1 and 2 on 
each filter unit were all 25 pF. on the 
assumption that it would produce a 
curve at 2 Kc. bandwidth, similar to 
the published curves for a single stage 
(Fig. 4), but with steeper skirt selec
tivity.

Certainly the skirts were much 
steeper but the nose of the curve was 
also much sharper (curve No. 4, Fig. 2) 
and was only suitable for c.w. opera
tion, being approx. 0.6 Kc. at the 6 db. 
point and 2 Kc. at the 40 db. level, the 
limit of measurement at this location.

Single signal selectivity indeed, as 
by a listening test, placing the b.f.o. 
on either side of the i.f. passband only 
half of the signal was copiable, the 
other sideband being just audible when 
tuning over the signal.

Unfortunately this is where the dif
ference in each filter unit becomes 
noticeable, as the curve plotted for this 
arrangement was slightly asymmetrical 
due to the different frequency of one 
unit.

The next test was to go to the other 
extreme and fit 150 pF. condensers in 
place of the 25 pF. condensers across 
pins 1 and 2 of the filter units, the result 
being indicated by curve No. 1 Fig. 2 
with a 4.5 Kc. bandpass at 6 db. and 
8.5 Kc. at the lower extreme.

This was considered as being too 
broad for the present s.s.b. require
ments, so the 150 pF. condensers were 
replaced with 100 pF. condensers to 
produce curve No. 2 (Fig. 2) which, 
while very good for a.m. operation, was

Mixer i------------------------------------  3-Slage I.F ------------------------- 1

F IG .l. CIRCUIT OF CERAMIC FILTER I.F. STRIP

4S4.8 Kc/s..

* 267 J a s p e r  R oad , M c K in n o n , V ic ., 3204.
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not the best i t  was felt necessary for 
in a good communications receiver.

Consequently, the coupling conden
sers were replaced again w ith 50 pF. 
in the first stage, 56 pF. in  the second 
stage, and 50 pF. in  the third stage, 
only because these w ere the only ones 
of this value available a t the time. 
Curve No, 3 (Fig. 2) resulted from  this 
variation, which was considered to be 
a fair compromise for both a.m. and 
s.s.b. operation for the receiver.

modern receiver. While i t  may not be 
quite as good as the mechanical or 
crystal filter units, neither is it as 
costly nor space consuming as the whole 
i.f. strip is approx. 4" x  2" w ith room 
to spare.

My thanks to Ric Hill, VK3RC, for 
the samples of the “M urata” ceramic 
filter units and bypass units for the 
test, and to Harold Hepburn, VK3AFQ, 
for his support and interest in the 
project.

FIG. 3.'MURATA* CERAMIC FILTER CIRCUIT, (as supplied.)

All previous curves w ith the larger 
condensers gave a dip in the top of the 
response curve, but the 50 pF. combina
tion gave w hat was essentially a flat- 
topped response curve w ith steep sided 
skirts.

LISTENING TESTS
For listening tests a receiver front- 

end was capacitively coupled from the 
mixer plate w ith a few pF. to the 
“M urata” ceramic filter i.f. strip, which 
was followed by an audio amp. and 
speaker, to give alternative listening 
either through the normal receiver or 
through the new i.f. strip and audio 
stages, using the audio volume controls 
to mute either receiver while tuning a 
signal.

For the initial test a strong b.c. sta
tion was tuned a t approx. 1500 Kc., 
mainly because there would be no fad
ing to confuse the test.

Tuning the main receiver on the 
strong b.c. station w ith the 7 Me. dipole 
for the antenna, the bandspread on the 
receiver was greater than 10 Kc. and 
was still audible a t 15 Kc. from either 
side of resonance. This was not so good, 
but was indicative of most older com
munication type receiver response to 
strong signals on any band.

The ceramic filter unit was then 
turned on and the same tuning done 
again, which confirmed the result ob
tained by curve No. 3 of Fig. 2. The 
difference being tha t over modulation 
was noted, or overloading in the i.f. 
strip, I wonder, surely b.c. stations do 
not splatter—or do they?

Weak stations 10 Kc. away from the 
strong b.c. station could be copied with 
the ceramic filter, which were inaud
ible with the main receiver i.f. in 
circuit.

CONCLUSIONS
In conclusion, it is felt that this 

experim ental unit is a simple, inexpen
sive approach to upgrading an existing 
receiver and obtaining a narrow  band
width response i.f. strip which requires 
no alignment but may require adjust
ment to get the desired bandpass, is 
stable, and is in keeping w ith the re 
quirements of the selectivity of a

The “M urata” SF455D and BF455A 
ceramic units are available from Ham 
Radio Supplies, 323 Elizabeth Street, 
Melbourne, Vic., 3000.

ADDENDUM
Perusal of “Coryra” publication for 

January  1969 shows tha t Roger Davis, 
VK1RD, has been doing parallel work 
on these “M urata” filter units, as he 
has published a preliminary report for 
an i.f. strip to be used in  a project 
receiver for that magazine.

No circuitry was given, but from the 
report, the results mentioned appear to 
be sim ilar to the response curves of 
Fig. 2.

A complete i.f. strip was to be pub
lished for February with p.c. board and 
parts available for subscribers to  
“Coryra” only.
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RADIO COMMUNICATIONS 
HANDBOOK
Published  by  R.S.G.B.

This book is the  fou rth  edition of the  ever 
popular R.S.G.B. Handbook, now w ith  a new  
title  and  a g rea tly  enlarged  content, con ta in 
ing 21 chap ters  and  some 800 pages. This 
edition represen ts  a very considerable advance 
on th e  preced ing  one and  is more than  50Ti 
larger.

T here  is a com pletely new  chap ter on r.t.t.y ., 
incorporating  a considerable am ount of in fo r
m ation on th e  C reed te lep rin te r (the m ost 
common u n it availab le  to  A ustralian  Am a- 
teu rs j. Most o ther chap ters  have been r e 
w ritten  and  enlarged  to include new  in form a
tion on receivers, tran sm itte rs  and  aerials w ith  
extensive inform ation  on propagation  p hen 
om ena. U.h.f. techniques a re  com prehensively 
covered.

We an tic ipate  th is publication  w ill find its 
way onto m ost A m ateurs’ bookshelves as w ell 
as  m any professional libraries.

O ur copy d irec t from  the  publishers.

HAM RADIO PROJECTS
B ert Simon, W2UUN

This book contains 104 projects, all of w hich 
fa ll in to  th e  sim ple and  cheap category, indeed 
m any  a re  qu ite  basic one and  tw o-tube rigs, 
re la tive ly  easy to assem ble and  operate. In 
th e  au th o r’s  ow n w ords, “If  you have a well 
stocked ju n k -box , you should be able to build  
m any of these p ro jec ts  fo r ju s t th e  cost of 
a few  capacitors an d  resistors.”

In  addition  to num erous tube  configurations, 
th e re  is a fa irly  extensive grouping of sem i
conductor devices using  th e  la te st in  tra n 
sistors, how ever prim e em phasis has been 
p laced  on cost.

The sections of th e  book cover an tenna  de
vices, audio  devices, c.w. helps, in terference 
suppressors, p re-am ps, and  pre-selectors, re 
ceivers an d  converters, receiving accessories 
an d  transm itte rs . These a re  pro jects fo r all 
bands from  3.5 to  1296 Me., bu t some basic 
know ledge of construction  and  layou t is de
finitely needed, as in  the  m ain they a re  lim ited 
to a schem atic draw ing, lis t of parts, and 
barest essential deta ils  fo r construction, a l
though  som e useful w iring  h in ts  a re  included, 
m ainly  fo r th e  h igher frequency projects.

P ub lished  by TAB Books, U.S.A. Price 
$US3.95.

ELECTRONIC CIRCUIT DESIGN 
HANDBOOK
Second Edition, by Editors of EEE Magazine

This publication  is aim ed m ore a t  th e  p ro 
fessional eng ineer th an  a t  th e  A m ateur opera
tor, a lthough  the  m ore advanced A m ateur will 
find m uch of in te rest. T he 320 pages (11 x 
S ' / i  inches) contain a w ealth  of inform ation, 
over 500 circu its  w ith  600 illustrations. The 
accu ra te  and  c lea r c ircu it descriptions are 
supplem ented  by easy to  follow diagram s w hich 
contain  a ll com ponent values and o ther needed 
data.

The contents cover: C ontrol circuits, regulator 
circuits, p ro tection  c ircu its, filter and  suppres
sion c ircu its, am plifier circuits, oscillator c ir
cuits, pulse circuits, coun ting  and  tim ing 
circu its, gating  and  logic circuits, and  many 
o th e rs  too num erous to  lis t here.

N ot a cheap  book, b u t w orthw hile to the 
seriously  in te rested  in  electronics.

Pub lished  by TAB Book Co., No. T-101. 
P rice  $US14.95.

104 EASY TRANSISTOR PROJECTS 
YOU CAN BUILD
Bob B row n, K&KSQ
Published  by  Tab Books, U.S.A.

This is a  b ran d  new c ircu it/p ro jec t book for 
hobbyists, experim enters, am a teu r technicians, 
in fact any  one w ith  an  in te res t in electronics. 
Some of the  p ro jec ts  a re  not applicable to 
A ustralia , in  fac t w ould be likely  to land  the 
constructo r in  troub le  w ith  the  pow ers th a t be. 
H ow ever, th e re  is s till m uch of in te res t to 
the A m ateur and  experim enter, especially 
those w ith  an  in te res t in  gadgetry.

Using no m ore than  th ree  o r fou r transistors 
(often only one o r tw o), th e  pro jects reflect 
the  m any recen t advances in solid s tata  tech
nology. A  num ber of the devices employ field 
effect transisto rs  and silicon controlled rec ti
fiers. A  com plete schem atic d iagram  of each 
device is included, along w ith  a parts list, 
plus a b rie f description of its operation and 
application.

O ur copy d irec t from  the  publishers, price 
SUS3.95 plus postage.
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THE QUESTIONNAIRE-SOME FURTHER PROGRESS
Before proceeding with further an

alysis, we would mention that a few 
late replies have arrived, sufficient to 
raise the over-all return to 31.2% a 
little under a 1% increase. A few trial 
runs showed that the extra replies 
made practically no difference to the 
figures already compiled, hence it was 
decided not to re-work the vast num
ber of calculations already made. These 
late returns have been retained in order 
that the comments included in them 
may be taken into consideration at a 
later stage of our investigations.

The subject of readers’ requirements 
took a considerable amount of “crys
tal gazing” as comments left some 
answers in doubt. These we have classi
fied as "maybe”. Some made no at
tempt to answer the question, so have 
been omitted from the figures.

The summary gives us the following 
table:

Yes No Mayl
% % %

Technical articles 98.3 1.3 0.4
DX Notes .......... 47.5 51.5 1.0
VHF Notes ......... 52.5 46.2 1.3
Federal Notes 60.0 23.4 16.6
Divisional Notes .. 50.5 45.5 4.0
SWL N otes......... 23.4 75.5 1.1
Trade Reviews 71.5 27.9 0.6
Book Reviews . 59.0 40.5 0.5
Correspondence .. 61.5 36.8 1.7
In VK1-2, VK5-8 and VK7, the 

majority did not want the DX Notes, 
while in VK3 exactly the same number 
voted for as did against. The other 
two Divisions had a majority in favour 
of DX Notes by only very narrow 
margins.

In VK4-9 and VK7 the majority 
voted against the VHF Notes, again the 
margins were very small, being less 
than 2% difference.

All States voted in favour of Federal 
Notes, and some most enlightening 
comments were included. In due 
course, these comments will be ex
tracted and forwarded to the Federal 
Executive for their consideration and 
action where thought necessary.

The Divisional Notes appear to be 
the strongest bone of contention. As the 
table shows, the voting was fairly even, 
so much so that in VK3 and VK4-9 the 
“no” majority made it by only one 
vote. VK7 were also against, but by a 
wide margin. The most frequent com
ment by those in favour, stipulates the 
Divisional notes should not be in the 
old form, but should be restricted to 
items of general interest, such as re
ports of meetings and future activities, 
with personal “pars” eliminated. Those 
against, in the main, consider that all 
Divisional matters are best left to Div
isional bulletins and broadcasts.

No State favoured SWL Notes and 
the only surprise in this section was the 
noticeable lack of support by the 
SWLs and Associates themselves. Many 
with call signs, although indicating 
SWL Notes should be included, indi
cated they had no personal interest 
themselves, but felt they would be of 
use to others. On this matter, we will 
have more to say later, when we review 
the many comments in more detail.

All States except VK7 are in favour 
of Trade Reviews, only 33% of their 
votes being in favour. Many interesting 
comments were made regarding the 
types of review, and these will be taken 
into consideration later.

VK6 voted against Book Reviews by 
a margin of 3%, while all other States 
were in favour by fairly high margins. 
VK7 was again the odd-man out on the 
subject of correspondence with a 3% 
majority being against the correspond
ence section.

Readers’ preferences appear most in
teresting and more work has to be done 
on this matter. As far as we have 
gone, we find the first choice to be:
VK1-2
VK3
VK4-9
VK5-8
VK6
VK7

Antennas
Receivers
Receivers
Receivers
Transmitters
Receivers

On an Australia-wide basis, the first
choice figures are:
Antennas ....................................  25.4%
Audio Equipment .....................  0.9%
Hints and Kinks ..........................  11.9%
Receivers ......................................  26.6%
Test Equipment .........................  12.5%
Transmitters ................................. 22.5%

As to how we finally evaluate this 
information and how best to use it, 
has yet to be decided, but for certain, 
we will not be wasting space on audio 
equipment, unless it is strictly orien
tated towards Amateur Radio applica
tions.

As far as the question on advertise
ment perusal is concerned, there is no 
point in making any calculations. Well 
under 1% would have indicated they 
did not read them, and possibly under 
5% only look at some of them. This 
matter has been commented on at great 
length in the “any other suggestions” 
portion of the questionnaire. Some sug
gestions are completely impracticable, 
but this was only to be expected. How
ever, we did find some wheat amongst 
the chaff, and we have already acted 
on some of the sound suggestions re
ceived. Some of the suggestions we 
would like to act on, and in these cases 
we can only pass them to the adver
tisers for their consideration. To all 
those who adversely commented on cer
tain advertising material, we can only 
draw attention to the fact that we had 
already taken action on this matter at 
the time the questionnaire was publish
ed, and such type advertising has not 
appeared in recent months.

A point frequently raised is the lack 
of advertising from the "smaller” States. 
This is a matter that has been raised 
at Federal Conventions for many years 
when attention has been drawn to the 
Federal Policy Book, item M06, which 
states:

“That there shall be appointed in 
each Division a sub-editor of ‘Amateur 
Radio’ who will be responsible within 
the Division for—

(a) Collation of Divisional Notes.
(b) Procurement of technical articles.
(c) Furthering the circulation of the 

magazine within his Division.
(c) Collaborating with the Publica

tions Committee in increasing the 
volume of advertising in the 
magazine.”

This policy item was framed back 
in 1947 and after 22 years has never 
been taken seriously by any Division, 
therefore any complaints regarding lack 
of advertising from certain States 
should rightly be directed to the Coun
cil of the State concerned for their 
action.

The whole matter of advertising is 
a complex one and it may help if some 
few details are clarified. There is the 
impression that advertising is a highly 
profitable operation for the magazine. 
While there is some profit in it, it is 
not large. In setting advertising rates, 
factors such as circulation and likely 
return for the expense must be con
sidered, as well as production costs. In 
an earlier report, we gave estimates of 
the national level of spending on our 
hobby, and it must be admitted the 
average figure for each Amateur is not 
high. To encourage more advertisers, 
we must either spend more individually 
or increase the number of active Ama
teurs to increase the size of the market. 
As the position stands now, we are of 
the opinion that the new rates we have 
had operating since January are fair 
to all concerned.

Literally hundreds of suggestions 
were received which would improve 
the magazine, but only by greatly in
creasing the costs of production. For 
this reason they cannot be seriously 
considered at this time, but could be 
incorporated as part of a long-range 
programme. For example, a popular 
suggestion was that the size of the 
magazine should be the same as “QST” 
and similar publications. This sugges
tion has been considered for at least 
the last ten years, but as it is more 
expensive than the present size, we 
cannot make the change. Going through 
our library, it is noticeable that the 
American publishers are the main ex
ponents of the smaller format, while 
the Societies with smaller circulations 
prefer the larger format. It would 
appear they also use larger formats for 
economic reasons.

We whole heartedly agree with all 
those who asked for photos and descrip
tions of stations of other Amateurs. 
Some years ago we did have such a 
section, but for some reason the supply 
of suitable material dried up. Odd ones 
have been directed to us over the years, 
but very few have been suitable for 
reproduction. If Divisional sub-editors 
(????) would like to follow this one 
through we will go along with it. Two 
from each Division will keep us going 
for a year. If we are rushed with offers, 
publication will be made in State num
erical sequence from 2 to 7, one at a 

(C ontinued on Page  18)
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PROJECT-SOLID STATE TRANSCEIVER 
PART FIVE H. L HEPBURN,* VK3AFQ, and K. C. NISBET,t VK3AKK 

To dale this series of articles has 
described all of the modules necessary 
to build the receiver part of the project 
and some of the modules for the trans-
mitter. 

This month's article will be devoted 
to the power regulation and distribution 
system and to the signal interconnec-
tions necessary for the receiver section 
to be made operable. 

VOLTAGE REGULATION 
AND DISTRIBUTION 

The right hand side of Fig. 14 gives 
the circuit of the voltage regulator, 
while the left hand side shows the way 
in which the various voltage outputs 
are distributed to modules. 

Note that the part of Fig. 14 within 
the dashed lines contains the compon-
ents in the regulator module and con-
tained in the regulator kit. The small 
circles on the left hand side of the 
dashed "box" are the diagrammatic 
representation of the pins which con-
stitute the output points on the p.c.b. 

The regulator has been designed to 
accommodate an unregulated input of 
from 12 to 15 volts d.c. This range was 
• 4 Elizabeth Street. East Brighton. Vic. , 3187. 
t 25 Thames Avenue , Springvale, Vic. , 3171. 

Receiver A u d i o ~ } ^ — 

Transmit ter RA . [«3-

Hetrodyne O sc , switch 

Injection mixer 

Fitter board. 

Balanced Mod. 

T ransmi t Aud io 

Transmit Pre-amp. 

adopted in that it covers the limits 
met with in mobile operation. It will 
however continue to function down to 
11.5 volts, but not below. If the un-
regulated d.c. is derived from a mains 
operated supply, it is recommended that 
at maximum load (i.e. on transmit) the 
output voltage from the supply does 
not fall below 12 volts. 

In the usual type of solid state volt-
age regulator the reference voltage for 
the base of the regulator transistor (or 
transistors) is obtained from the 
unregulated supply by means of a 
zener diode and a dropping resistor. 

This system has two drawbacks. 
Firstly, the range through which the 
supply voltage may vary without 
exceeding the rating of the zener, or 
getting outside the control range of the 
zener, is comparatively narrow. To over-
come these two problems, the dropping 
resistor has to be fairly large in value 
and, as a consequence, the stabilised 
d.c. output is well below that on the 
unregulated line. Secondly, the actual 
voltage at which the zener controls is 
somewhat dependent on the current 
flowing through it and thus the regula-
tion of the supply output is degraded. 

In the circuit being described, the 
usual dropping resistor is replaced 

with a field effect transistor. One char-
acteristic of a FET is that, if connected 
as a diode with gate joined to source, 
the current flow through it will be 
(within wide limits) independent of the 
voltage drop across it. Thus as un-
regulated supply varies, the current 
through the diode connected MPF102 
remains constant, the zener current 
remains constant, the zener control 
voltage remains constant, and the regu-
lation of the whole supply is improved. 

In addition, the lower limit of the 
unregulated supply range is only a volt 
or so above the regulated supply out-
put. In the circuit described, the un-
regulated supply can drop to 11.5 volts 
while the regulated output is still being 
controlled at 10.5 volts. 

The string of three diodes in series 
with the 9.1 volt zener are being used 
as low voltage zeners to bring the 
stabilised regulator base voltage up to 
about 10.6 volts. 

This, well regulated, control voltage 
is applied to the base of the 2N3564 
regulator/"driver" which in turn con-
trols the output voltage from the 
emitter of the 2N3055 main voltage 
regulator. The 1.5 ohm resistor in the 
unregulated line has been included as 
a safety measure and limits the current 

I n te rna l V.F.O. I n te rna l V.F.O. 

, l l , l l 
S u p p l y external 
Transmitting xtal. 
S u p p l y external 
Transmitting xtal. 

. 1 . 1 Supply to external 

Transmitting VFO. 

. 1 Supply to external 

Transmitting VFO. 

Supply to external 

receiving xtal. 

Supply to external 

receiving xtal. o 

Normal 
B.FO. Sideband. 

Reverse' 

Product detector. 

l.F. St r ip. 

Rx. front ends. - switch -

Cal ibrator 

-

M , Cal ibrator M , 

FIG. 14. 4 BAND TRANSCE IVER. - Power Regulator/ D i s t r ibut ion . 

SW2: Pos. 1—AM receive—SSB/CW transmit. 
2—SSB. 
3 — C W . 

SW3: Pos. 1—Internal VFO Rx and Tx. 
2—Internal VFO Rx—External Xtal Tx. 
3—External Xtal Rx—External Xtal Tx. 
4—Internal VFO Rx—External VFO Tx. 
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drain in the event of short circuits or 
component failure.

The 1,000 uF. capacitor across the 
unregulated input improves both the 
filtering and the dynamic regulation of 
the supply.

The rest of the regulator module is 
devoted to the various change-over, 
gating and adjustment functions re
quired by the transceiver. They will 
now be described.

(i) The unregulated supply voltage 
is applied only to the receiver audio 
module and to the transmitter p.a. Both 
of these functions have wide current 
demands and are best separated from 
the remainder of the modules in the 
interests of economy and stability.

RL1A applies unregulated voltage to 
the receiver audio module when in the 
unenergised “receive” condition and to 
the p.a. board when energised through 
the p.t.t. or other tx/rx switch.

(ii) The injection mixer and filter 
modules are energised at all times and 
thus are supplied straight from the 
regulated output. According to the fre
quency required, one of the hetrodyne 
crystal oscillators must be in operation 
at all times and is thus supplied straight 
from the regulated line via the band 
switch.

(iii) The regulated d.c. line is con
nected to the change-over contacts of 
RL1B. In the unenergised receive 
position, voltage is applied to the 
receive only functions via the gating 
diodes D18 and D19. At the same time 
no voltage is applied to the base of 
the “S” meter switching transistor so 
that it is open circuit and allows the 
“S” meter circuit to function. When 
energised on transmit, the relay con
tacts apply voltage to the “transmit 
only” functions through the gating 
diodes D16 and D17. Voltage is also 
applied on transmit to the base of the 
meter transistor switch, pulling it hard 
on and isolating the “S” meter circuit.

(iv) In the transmit position regu
lated voltage is applied via D16 straight 
to the balanced modulator and to the 
various transmit mixer/pre-amplifiers 
via the band switch. The line through 
D17 goes to the two-pole four-way 
switch which is used to select either 
the internal v.f.o. or alternative external 
frequency control facilities. D17 also 
gates a supply to the b.f.o. at all times.

(v) In the receive condition, D18 
gates supply voltage through the in- 
ternal/external switch to the v.f.o. and 
to the b.f.o. via the a.m./s.s.b./c.w. 
function switch. Note that the b.f.o. is 
always energised on transmit, but on 
receive only it may be made inactive 
when receiving a.m.

D19 gates supply to the receiver i.f. 
strip and to the (optional) crystal cali
brator on receive. Note that the receiver 
front-end supplies are obtained from 
the a.g.c. line via the bandswitch, and 
that the product detector supply comes 
from the gating diodes in the b.f.o. 
(refer to Fig. 12 in Feb. 1969 “A.R.”).

The four gating diodes D16-19 are 
used to prevent transmit functions 
being energised on receive (and vice- 
versa) through the interconnections of 
the internal/external frequency control 
switch.

(vi) “S"/Power Out Meter
The meter used is a simple 0-1 mA. 

instrument and is used to indicate both 
the relative strength of the received 
signal or the relative power output of 
the transmitter. Change-over switch
ing is automatic.

The meter type in the project is the 
one advertised by Ham Radio Supplies, 
of 323 Elizabeth St., Melbourne, 3000. 
It is ready calibrated in (arbitary) S 
units.

On receive, the relative signal 
strength is indicated by comparing the 
a.g.c. rail voltage with that of the 
regulated supply rail. As the signal 
strength increases, the a.g.c. rail volt
age falls and the voltage across the 
meter rises. The meter is thus forward 
reading. The no-signal voltage across 
the meter is set to zero by means of

that this description be read in con
junction with the back articles.

Note that all signal wiring between 
the boards is done with small diameter 
co-axial cable for r.f. and with shielded 
cable for audio.

The signal from the antenna goes via 
the antenna change-over relay (RL2) 
through one section of the bandswitch 
to the link coils on each receiver front- 
end board. The 9 Me. outputs from 
each board are all paralleled and taken 
to the filter pre-amplifier. Note that 
the filter pre-amplifier also accepts 
signal from transmitter balanced modu
lator and that the signal change-over 
is done on the filter pre-amp. board by 
means of a diode (D6).

On both receive and transmit, the 
output of the filter pre-amp. is taken 
to the filter board from which it goes

Receiver front ends.

FIG. 15. 4 BAND TRANSISTOR TRANSCEIVER - Signal interconnections. ----o

the 2K tab pot, while the 22K in series 
with D20 is used to set the full scale 
deflection of the meter.

On transmit, voltage is applied to 
the base of the 2N3564, switching it 
hard on and effectively grounding the 
a.g.c. line. Rectified r.f. from the p.a., 
negative going in polarity, is compared 
with the voltage on the regulated sup
ply rail to give a forward reading 
indication of power output. The 22K 
tab pot in series with D21 is used to 
set the full scale reading of the meter. 
The two diodes D20 and D21 are 
needed to prevent interaction between 
the two negative supplies to the meter.

SIGNAL INTERCONNECTIONS
Fig. 15 shows the signal interconnec

tions between the various modules of 
the receiver and some of those for the 
transmitter. The references on the 
various modules are the figure numbers 
given in “A.R.” since the series started 
in November 1968. It is recommended

either to the receiver id. strip or the 
9 Me. transmit amplifier. Selection of 
the signal path is effected by means 
of diode D9 on the 9 Me. amplifier 
board.

There are three outputs from the i.f. 
strip—a.m. (not limited), a.m. (limited) 
and a 9 Me. s.s.b./c.w. outlet to the 
product detector. The first two (audio) 
outlets go to two of the three switch 
positions, with the third position 
accepting audio from the product 
detector.

The product detector, b.f.o. and bal
anced modulator are housed together in 
a die cast box, the output of the b.f.o. 
being connected inside the box to the 
product detector/balanced modulator 
board. Fig. 14 shows how h.t. is applied 
cither to the p.d. or b.m. to select the 
required function.

Audio from the mode selection 
switch is amplified in the spare section 
of the uA719C 9 Me. amplifier on the

Amateur Radio, March, 1969 Page 9



i.f. board before passing to the receiver 
audio module via the audio level con-
trol. This will be explained more fully 
below. 

Returning to the front-end of the 
receiver, the outputs from the four (or 
more) heterodyne crystal oscillators are 
applied in parallel to the injection 
mixer. The appropriate crystal oscilla-
tor is selected by switching h.t. to it 
(see Fig. 14). The v.f.o. output or one 
of the external frequency control 
sources is applied to the injection 
mixer, the output of the mixer being 
applied at all times to the paralleled 
inputs of the four rx front-end boards 
and the four transmitter mixer/pre-
amp. boards. Once again selection of 
the required function is made by apply-
ing h.t. to the appropriate p.c.b. via 
the bandswitch. 

Output from the 9 Mc. s.s.b. ampli-
fier is applied to the four paralleled 
inputs of the transmit mixer/pre-amp. 
boards. 

Band switching in the receiver has 
thus been reduced to a single bank with 
most of the frequency selection being 
done via the h.t. line. 

The treatment of the audio outputs 
from the i.f. strip and product detector 
may need expansion. 

A spare "transistor" is available on 
the UA719C in the i.f. strip and this 
is used to provide additional a.f. am-
plification before the main audio 
module. 

The required audio output (a.m. 
unlimited, a.m. limited, or s.s.b./c.w.) 
is taken from the wiper arm of the 
function switch straight to pin 7 on 
the uA719C. Output is taken from pin 
9 of the i.e. In the project p.c.b's 
these spare pins are made readily 
available on the top of the p.c.b. by 
use of terminal pins. 

Output from pin 9 is taken direct to 
the top of the 50K audio level control, 
the slider of which goes direct to the 
input points on the audio module. 

After the rest of the tx modules have 
been described, the balance of the 
signal interconnections as they apply 
to the remainder of the transceiver 
will be detailed. 

AVAILABILITY 
The voltage regulator boards and kits 

will be made available in the usual 
way by application to one of the authors 
the price being $16.60 plus 20c postage 
for the full kit. Boards will be separ-
ately available at $2.00 each plus 5c 
postage. 

ERRATUM 
It is regretted that an error appeared 

in the January issue. Fig. 9 shows that 
the input to the uA719C is with the 
coil tap going to pin 2 and the de-
coupled side of the input going to pin 1. 

These connections should be reversed 
with the "hot" input from the coil 
going to pin 1 and the "cold" or de-
coupled side to pin 2. 

CHOOSE THE BEST-IT COSTS NO MORE 

O. T. LEMPRIERE & CO. LTD. Head Office: 3141 Bowden St.. Alexandria. N.S.W.. 2015 
and at Melbourne — Brisbane — Adelaide — Perth — Newcastle 

AIR-WOUND INDUCTANCES 

Turns per B. & W. 
No. Diam. Inch Length Equiv. Price 
1-08 y 2 " 8 3" No. 3002 66c 
1-16 w 16 3" No. 3003 66c 
2-08 8 3" No. 3006 76c 
2-16 16 3" No. 3007 76c 
3-08 3/4" 8 3" No. 3010 91c 
3-16 3/4" 16 3" No. 3011 91c 
4-08 1" 8 3" No. 3014 $1.04 
4-16 1" 16 3" No. 3015 $1.04 
5-08 1 W 8 4" No. 3018 $1.28 
5-16 i v 4 " 16 4" No. 3019 $1.28 
8-10 2" 10 4" No. 3907 $1.68 

SPECIAL ANTENNA ALL-BAND TUNER INDUCTANCE 
(equivalent to B. & W. No. 3907-7") 

7" length, 2" diameter, 10 turns per inch, $3.00 
References: A.R.R.L. Handbook, 1961; "QST," March 1959; 

"Amateur Radio," December 1959. 
Take the hard work out of Coil Winding— 
use "WILLIS" AIR-WOUND INDUCTANCES 

WILLIAM WILLIS & CO. PTY. LTD. 
430 ELIZABETH ST., MELBOURNE, VIC., 3000. Phone 34-6539 
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The W50MX Communications Receiver" 
Single-Conversion Superhet with Good Stability 

COL. DAVE CURTIS,t W50MX 

PERFORMANCE 
In more useful specifics, here is how 

the receiver stacks up: 
Sensitivity: Very f.b. Digs right down 

to the noise level on all bands, 80 
through 10 metres. The receiver has 
made possible R5 copy of both ends of 
a W6/W2 QSO on 40, and of a KL/W4 
QSO on 20, using only a finger touching 
the input connector as an antenna! 

Stability: Truly marvellous. From a 
cold (room temperature) start, drift is 
inconsequential after a 15-minute 
warm-up. Further, the switching ar-
rangement permits leaving the filaments 
on continuously. When this is done, 
and heat soaking has occurred, there is 
no apparent drift after the mode switch 
is turned to the appropriate "on" 
position. If there is any drift, it is the 
other guy! 

Selectivity: About right for s.s.b. 
Gives good single signal selectivity on 
c.w. 

Mechanical: Can take sharp raps with 
no noticeable frequency shift. 

Birdies: A few. There are one or two 
of consequence on each band segment, 
except on 15 metres where there are 
six (by actual count). These tune 
sharply, and seldom bother reception. 
Nevertheless, this is a basic design defic-
iency which, perhaps, could be over-
come by someone who is mathematically 
inclined and who can select conversion 
frequencies more intelligently. 

A.g.c.: The circuit suggested by 
W1DX3 is the best we have seen, S.s.b. 
signals ranging from S2 or 3 to 10 over 
9 come out of the speaker at quite 
reasonably similar levels. This is one 
a.g.c. that will be used most of the time. 

LONG-TIME "QST" readers will re-
call WIDX's excellent article on 
receiver design in the January, 

1957 issue.1 At the time it appeared, 
the article was studied with great inter-
est. Particularly, the point that selectiv-
ity belongs as close to the antenna as 
possible seemed to make a great deal 
of sense. With the appearance of high 
frequency filters at reasonable prices, 
the author initiated the design of a 
receiver to utilise this principle. For 
various reasons, however, this receiver 
never got beyond the block-diagram 

-j. 
• As communications receivers j 
go, this one is reasonably simple I 
and straightforward. It combines j 
some of the best features of pre- j 
vious designs, including a high I 
frequency crystal filter for ss.b. j 
selectivity, an audio filter for c.w. « 
s e l e c t i v i t y , a beam-deflection 1 
mixer, dual detectors, audio-de- j 
rived a.g.c., and a temperature j 
compensated v.f.o. ! 

•• — — h 

The W50MX Receiver. Main 
tuning dial (J. W. Miller. MD-7) 
has both 6:1 and 36:1 tuning 
ratios. A 6:1 planetary drive 
assembly (Arrow Electronics, 
Type 4511) is used on the pre-
selector tuning capacitor. The 

pointer Is home-made. 

stage. A more recent article by W1DX," 
which was illustrated with an opera-
tional piece of hardware, provided the 
final push. Serious design and con-
struction followed, and the "W50MX" 
receiver, described here, is the result. 
It is a spectacular performer. 

Unfortunately, the author's shack is 
not equipped with test gear adequate 
to permit performance measurement. 
Consequently, resort had to be made to 
subjective comparison, and the opinions 
of fellow Amateurs. These judgments 
suggest that the double-conversion re-
ceiver, utilising a low frequency second 
i.f. to obtain selectivity, may be on the 
way out. The author's second receiver 
—a 16-tube double-conversion job of 
sound design—simply cannot compete. 
In side-by-side tests, using a common 
antenna the contrast is remarkable. The 
new receiver performance is character-
ised by a clarity in signal quality, the 
result of a markedly lower overall noise 
level. Signals masked to unintelligibility 

* Repr inted f r o m " Q S T , " J a n u a r y , 1968. 
1 29 Outer Oc tagon , R a n d o l p h A F B , T e x a s 78148, 

U.S .A. 
1 G o o d m a n , " W h a t ' s W r o n g w i th Our P r e s e n t 

R e c e i v e r s ? " " Q S T , " J a n u a r y , 1867. 
2 G o o d m a n , " S o m e T h o u g h t s o n H o m e R e c e i v e r 

D e s i g n , " " Q S T , " M a y , 1965. 

by noise in the older receiver become 
readable copy. In conditions of reason-
ably low atmospheric noise, signals 
appear to pop out of surrounding quiet, 

V.f.o. assembly with the 
side-top cover removed. 
The 6AU6 socket and as-
sociated components are 
at upper right with the 
band-set capacitor C7 at 
lower right. The coll Is 
glued securely to a cer-
amic Stand-off insulator. 
The differential capacitor, 
C8, with temperature 
compensating capacitors 
C9 and C10 attached. Is 
at upper left. Note that 
all major components and 
tie points are fastened 
securely to the same side 
of the enclosure for max-
imum mechanical Integ-
rity. When mounted on 
the chassis the right-hand 
end of the box In this 
view Is at the top, the 
left-hand end is bolted 

to the chassis. 
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CI—2-12 pF. ceramic trimmer 
(one for each L2 coll). 

C2—Dual section air variable, 
approx. 50 pF. per section. 

CJ—See coll table. 
C4, C12, C13—Approx. 12 pF. 

compression trimmer. 
CS—See coll table. 
C6—100 pF. variable. 
C7—30 pF. air trimmer. 
C8—27 pF. differential capacitor. 
C9—22 pF., NPO. 
CIO—22 pF., N750. 
C11—See coll table. 
CR1-CR4, Incl.—Silicon diode, 400 

p.l.v., 1 ampere. 
CR5. CR6—Silicon diode, 200 

p.l.v., 750 mA. 
FL1—9 Mc. crystal filter (McCoy 

"Silver Sentinel"). 
J1—Chassis mounting co-axlal 

receptacle. 
J2—Open circuit jack. 
J3—Closed circuit Jack. 
L1-L7, incl.—See coll table. 
LQ, LS—Filter choke. 
L10—0.5 by. toroid. 
M1—S meter. 
R1, R2. R3. R5, R6, R7—Linear 

control. 
R4—Audio taper control, S3 at-

tached. 
RFC1—24 turns No. 26 wound on 

470,000 ohm V2W. resistor. 
RFC2—Same as RFC1, 14 turns. 
RFC3, RFC4. RFC5, RFC8—2.5 

mh. r.f. choke. 
RFC6, RFC7—1 mh. r.f. choke. 
51—7-section 7-pole 8-posltlon 

ceramic rotary switch. 
52—S.p.s.t. toggle switch. 
53—S.p.s.t. switch (see R4 

above). 
54—3-section 6-pole 5-posltion 

phenolic rotary switch. 
55—D.p.d.t. toggle switch. 
T1—9 Mc. Input transformer. 
T2—9 Mc. output transformer. 
T3, T4, T5—10.7 Mc. Interstage 

transformer. Mount with 
spade bolts. 

T6—Power transformer, 550 volte 
r.m.s., centre tapped, 110 
mA.; 6.3v. 5 amp. 

T7—2 watt audio output trans-
former (5000 ohms to voice 
coll). 

T8—Transistor audio Input trans-
former, 5000 ohms to 7500 
ohms, centre tapped. 

A W — 1 
3 .5 - 30MC. 

MIXER 6AIN 
MET. 

MIXER 
V26 

+ 200V1 

+200V. + 200V. 

7.5-33.5 Mc. 

6600 ."4W 

68A6 6BW 
6AU6 
bC* 12AT7 
6AQ5 I2AX7 

6AZS 
6KE8 
7360 V F O , 

b A U 6 

•po^ri 22 
M750 

115V. A.C. 

Fig. 1 —Circuit of the W 5 0 M X receiver. Unless indicated otherwise, 
fixed resistors are '/2-watt. Unless identified as silver mica (S.M.) 

+ ISOV. capacitors less than 0.001 y/f. in value are mica or stable ceramic; 
f ,EG* others are paper, mylar, or disk ceramic, except that polarized 

capacitors are electrolytic. 
Y2—9001.5 Kc. (see text). Y3—8998.5 Kc. (see text). 
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CIRCUIT OUTLINE 
Interested? Let's have a look at the 

schematic of Fig. 1. As far as the signal 
is concerned, this is a single-conversion 
receiver. The incoming signal is ampli-
fied in the single r.f. stage using the 
pentode section of a 6AZ8. It is then 
converted to an i.f. of 9 Mc. in a 7360 
mixer. A band 2.8 Kc. wide is sliced 
out by a steep-skirted crystal filter, 
FL1. The signal is then amplified 
through three i.f. stages using 6BA6s, 
and finally detected by an infinite 
impedance detector, V3B, if a.m., or by 
a 6BY6 product detector, if s.s.b. or 
c.w. The otherwise conventional audio 
system includes a selective filter for 
c.w. work. The a.g.c. system is audio 
derived. 

The main tuning element is the v.f.o., 
covering 5 to 5.5 Mc. Bands are changed 
by altering the frequency of local in-
jection to the signal mixer. This is 
accomplished by heterodyning signals 
from the v.f.o. and from the crystal 
oscillator V2A to produce the required 
injection frequency in the output of 
the heterodyne mixer, V2B. A 3.5 Mc. 
crystal oscillator, using the triode sec-
tion of the 6AZ8, provides markers for 
the low frequency edges of the bands 
covered. 

THE VJF.O. 
The v.f.o. is a 6AU6 in a very high-C 

Colpitts configuration. A differential 
capacitor, C8, in combination with NPO 

and N750 fixed capacitors, permits 
simple and accurate adjustment of 
temperature compensation. With rea-
sonable attention to mechanical design, 
and careful adjustment, stability is 
impressive indeed. This circuit was used 
in an earlier project," and was found 
to provide stability comparable to that 
of the BC-221 frequency meter. No 
small part of the stability is due to the 
use of the rugged low-torque Miller 
tuning capacitor. 

R.F. STAGE AND 
CRYSTAL CALIBRATOR 

Air wound coils are used in the pre-
selector. The gain in this stage appears 
to be approximately 12 to 15 db. on 
80 and 40, dropping off to about 6 to 
8 db. on 15 and 10. It does a good job 
of rejecting i.f. images (none have 
been found). With some antennae, the 
gain of this stage may have to be re-
duced slightly to prevent oscillation on 
the 80 metre band; on other bands the 
amplifier is perfectly stable at full gain. 
Input and output circuits are gang-
tuned. Ceramic trimmer CI (one for 
each input coil) is used to adjust the 
tracking. 

The triode section of the 6AZ8A, 
V1B, is used in the crystal calibrator. 
The frequency can be "zeroed in" 
against a calibrating source by means 
of C4. Notice that the 15 metre band 
3 Curtis, "The W4JWV Single-Sideband Ex-

cltcr," "QST," January, 1963. 

and all ranges of the 10 metre band 
are covered with a single set of pre-
selector coils. 
SIGNAL MIXER 

The 7360 performs the mixing func-
tion effectively, and contributes incon-
sequential noise. It does not appear to 
overload on even the very strongest 
signals. The mixer gain control, R2, is 
used to prevent oscillation on 80 metres, 
and to adjust the overall gain on the 
other bands. By adjusting the gain at 
this point, the high gain i.f. strip may 
be operated at full amplification at all 
times for optimum a.g.c. action. 

I.F. AMPLIFIER 
Since selectivity is provided ahead of 

the i.f. strip, these stages are designed 
purely for amplification. The 24 pF. 
capacitors across the hot ends of the 
i.f. transformers increase the overall 
gain spectacularly. A 0.2 volt signal at 
9 Mc. injected into this strip ahead of 
the crystal filter comes out at a whop-
ping 20 to 25 volts. This accounts in a 
large measure for the rather impressive 
overall sensitivity of the receiver. The 
i.f. gain control, R3, is used only during 
initial adjustment and testing; there-
fore it is not mounted on the panel, but 
on the rear apron of the chassis. 

DETECTORS 
The 6BY6 product detector, developed 

by W6TC for his very efficient HBR 



receivers,' works well at 9 Mc. This 
circuit has the very desirable fea ture 
of accepting a wide range of signal 
levels with little or no apparent dis-
tortion in the audio product. The infin-
ite impedance detector provides these 
same advantages in a.m. reception, 
without overloading the last i.f. t rans-
former as would a diode. 

B.F.O. 
The b.f.o. uses the two triode sec-

tions of a 12AT7 as separate crystal 
oscillators. The crystals at 9001.5 and 
8998.5 kc. (supplied by McCoy with 
the filter), permit selection of lower 
and upper sidebands, respectively, by 
keying the appropriate 12AT7 cathode. 
These crystals are adjusted to proper 
frequency by t r immers C12 and C13. 

AUDIO SECTION 
Three stages of audio provide gener-

ous output to high impedance phones or 
a speaker. You can hear signals on this 
receiver over the QRN of all but the 
noisiest "harmonics"! In the c.w. mode, 
a high-Q audio filter, composed of toroid 
L10 and its related capacitor, permits 
peaking the beat note at approximately 
1,000 cycles. Substitution of a different 
value of capacitance will move the 
resonant frequency to your choice of 
pitch. Selectivity may be varied by 
adjustment of R7. 

4 "Hints and Kinks," "QST," June, 1962. 

A.G.C. 
The a.g.c. circuit amplifies and ful l -

wave rectifies audio f rom either de-
tector, and controls the r.f. amplifier 
and all three i.f. stages. It is r emark-
ably effective, and makes the mult i -
party s.s.b. ragchew a real pleasure. 
(Those who enjoy fiddling with knobs 
probably won't like it!) The fas t -
attack/slow-decay characteristics which 
result from the component values sug-
gested by W1DX have proven to be 
very close to the ideal. 

The S meter and power supply 
circuits should be familiar to most 
readers. S meter adjustments are made 
at the rear of the chassis. Silicon rec-
tifiers are used in the power supply, 
and a voltage regulated tap supplies 
the v.f.o. and heterodyne oscillator. 

MUTING 
You will note that no provision for 

muting is indicated in the circuit 
schematic. Three possible arrange-
ments are suggested. Your choice 
should be based upon how you intend 
to connect the receiver into the overall 
station set-up. If you intend to monitor 
your transmissions on the receiver, and 
use an antenna relay that grounds the 
receiver input on transmit, break the 
plus B or cathode connection of VIA, 
and insert the muting switch and r e -
mote connections at this point. If you 
have side-tone monitoring, you can cut 
off the receiver entirely by breaking 
the plus B or cathode connection of 
the 7360 mixer, and inserting the mut -

ing connections a t that point. Finally, 
and perhaps the best of all, although 
additional components will be requried, 
use the muting arrangement suggested 
by W1DX.S 

CONSTRUCTION 
Viewed in its entirety, the construc-

tion of a receiver of this complexity 
may appear to be an overwhelming task. 
Certainly, it would be a very am-
bitious first project. However, for any-
one with sufficient experience and skill 
to do the minor fabrication and locate 

B.f.o. assembly with tube, cover and crystals 
removed. The sockets for the crystals and the 
12AT7 are mounted on small aluminium brackets, 
the small components underneath being wired 
prior to final assembly. The crystals are plugged 
In Internally and require no clearance holes In the 
cover. Crystal trimmers C12 and C13 are fastened 
to the bottom of the Minibox enclosure, at the 
centre. The shielded leads and output co-ax. cable 
leave the enclosure through tightly fitting holes 

to minimise r.r. leakage. 

I.F. AMR 
6BA6 

I.F.AMR 
6BA6 

I.F AMP 
0BA6 

4-206 V. 

A.F. AMR 
6AQ5 

A.F.AMP 
6 C 4 

A.F.AMP. 
12AX7 

jL V3A 

PROD. DET. 
6BV6 

+200V. + 200V. 
I HI Z 
| PHONES 
- 4.7ME6. 

S METER AMP. 
I2AX7 

B.FO. 
12 AT 7 

RFC8-

R7, lOOKl I 1 

SELECTIVITY' y2T 

+ 200V. EXCEPT AS IN0ICATE0, DECIMAL VALUES OP 
CAPACITANCE ARE IN MICROFARADS {pi ); 
OTHERS ARC IN PICOFARADS ( pl.OR/jpO; 
RESISTANCES ARE JN OHMS; K-IOOO. 
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sensibly the many small components, i t 
should be a feasible undertaking. The 
pr imary ingredients of successful home-
brew construction seem to be patience, 
a willingness to take one step at a time, 
and the interest to keep going. If you 
have these talents, you can probably 
build a receiver of the same super la-
tive performance as the one described. 
And it should be bet ter looking; this 
one is the final result of many, many 
component substitutions in t he search 
for opt imum performance. ' 

The following paragraphs contain 
construction and alignment suggestions, 
roughly in the order followed by the 
author. Additional information may be 
obtained by a careful s tudy of the sev-
eral illustrations and accompanying 
explanatory captions. 

The receiver is built on a 10" x 14" 
x 3" a luminium chassis which fits into 
the 11" x 15" x 9" cabinet. A n addi -
tional 10" x 17" x 3" chassis ( the small-
est size obtainable made f rom 16 gauge 
stock) was purchased as a source of 
material for t he v.f.o. enclosure and 
shielding partitions. 

ASSEMBLING THE V.F.O. AND B.F.O. 
Make the v.f.o. first. T h e main par t 

of the enclosure was made f r o m a cor-
ner of the spare chassis. I ts dimensions 
are 4 i " x 3 | " x 3". The s ide/ top cover 
was cut f rom ad jacen t spare chassis 
material . (The rear of the box is lef t 
open.) Mount the ma jo r components 
all on one side of t he box, as shown in 
the detail photograph, to minimise 
f requency changes with mechanical 
stress. Care should be used in locating 
the tuning capacitor so tha t its extended 
shaf t will be high enough above the 
chassis to clear the McCoy filter in the 
i.f. strip (see top chassis photograph) , 
and yet not b e so high tha t it wi l l 
crowd the dial too close to the upper 
edge of the panel. 

The b.f.o. components a re assembled 
in a 1 | " x 2J" x 4" Minibox. Construc-
tion is detailed in one of the photo-
graphs. 

BAND SWITCH 
Before s tar t ing to lay out the com-

ponent pat tern on the chassis, t he under 
chassis shields should be cut, using 
material f rom the aprons of the spare 
chassis. The longer shield has a length 
of 82"; the other two a re 7" long. Then 
they should be placed temporari ly in 
the chassis whi le their positions are 
adjusted. Space them apar t suitably to 
provide adequate room for the coils, 
and measure the spacing accurately. 

Make a mark on the rearmost shield, 
indicating the distance tha t the switch 
shaft will be placed f rom the end of the 
chassis. Mark and dril l the swi tch-shaf t 
and mounting holes in t he three pa r -
titions, using ex t reme care to see tha t 
they a re as identically located as pos-
sible. Make the holes reasonably over-
sized. Then assemble the switch and 
shields as a unit, using spacers on the 
switch assembly rods to obtain the 
parti t ion spacings measured earlier. Do 
not tighten the assembly nu t s more than 

5 To assist those w h o w i s h to dup l i ca te t h i s 
pro jec t , t he a u t h o r wil l p rov ide fu l l - s ize 
t empla t e s tor chassis and f r o n t pane l , an. 
en la rged schemat ic , comple t e w i t h p a r t s l ist , 
a n d 8 x 10 inch e n l a r g e m e n t s of t h e f o u r 
p r i m a r y i l lus t ra t ions , a t a cost of $4.50 pos t 
paid. 
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finger tight. Place the assembly in the 
chassis, and press down firmly on t h e 
shields while the assembly nuts are 
tightened. Spot the shield mounting 
holes, remove the assembly, and drill 
the holes. 

Avoid any mounting holes in the area 
that will be occupied by the v.f.o. box, 
since this box mus t rest flat on the 
chassis. (The b.f.o. assembly can be 
raised on spacers to clear any mounting 
screws in its area.) Addit ional holes 
that should be drilled in the shields 
are one in each of the shields, below 
and to the lef t (in the bottom view) 
of the switch wafers (for wires) , one 
in the upper l e f t -hand corner of the 
second shield, and another in the same 
relative position in the first shield (for 
t ie-point s tr ips) . A §" hole should be 
drilled in the first shield, to the lef t of 
the short vertical shield. This will be 
used to pass the co-ax. feed line f r o m 
the v.f.o. to the heterodyne mixer, and 
some of the power leads. The corners 
of the part i t ions that rest in the fold 
of the chassis should be cut off to allow 
passage of wir ing between the panel 
and the rear of the chassis. 

CHASSIS LAYOUT 
Once the shield locations have been 

determined, the positions of the two 
main rows of components will become 
apparent . With the v.f.o. subassembly 
placed with its r ea r edge flush wi th the 
rear edge of the chassis, and the shaf t 
of the tuning capacitor central on the 
chassis, the location of surrounding 
components can be spotted. In locating 
the preselector tuning capacitor, place 
it f a r enough toward the edge of the 
chassis to assure space for its dial on 
the panel. 

Af t e r all hole centres have been 
marked and hi t with a centre punch, 
the various holes may be drilled or cut. 
The author used a nibbler to cut the 
i.f. t ransformer holes to approximate 
size, and finished up with a file. 

Before mounting any components on 
the chassis, fasten the panel tempor-
ari ly in place, and place the shafts of 
the v.f.o. and preselector tuning cap-
acitors against the back of the panel 
while you m a r k the shaf t heights. 

WIRING 
Tie-point strips should be located 

liberally on the underside of the chassis, 
convenient to tube sockets and related 
components. I t is advisable also to 
place grounding solder lugs on most of 
the mount ing screws. You may not 
use all of them, but' it is much more 
convenient to install them as you mount 
the components than later on when 
space becomes scarce as the wiring 
progresses. 

Power supply and filament connec-
tions should be made first. Thereaf ter , 
the wiring procedure is not particularly 
critical. Installation of the preselector 
coils can be lef t as a last operation, 
a f te r the v.f.o. and b.f.o. circuits have 
been adjusted. To make sure that no 
connection is overlooked, it is a good 
idea to mark the schematic wi th a 
coloured pencil as each connection is 
completed. 

The author wired the front circuits 
first, working toward the rear of the 
chassis. Following standard practice, 
long leads, part icularly those connect-
ing f ront -panel controls and switches 
to components at the rear of the chassis, 
may be made wi th shielded wire. This 
practice permits fastening the leads 

Bottom view showing band switch and coil compartments. The pair of close-spaced wafers 
at the top switch the heterodyne-oscillator colls and crystals. The single wafer below 
switches the heterodyne-mixer colls. The slgnal-mlxer colls are In the next compartment, 
switched by the pair of widely-spaced wafers. R.f. stagt colls are in the bottom compart-
ment; one of the two switching wafers is hidden by the lip of the chassis. The 40 and 80 
metre air-wound coils are cemented to platforms made of polystyrene sheet. The higher 
frequency coils are supported on switch terminals. The mode switch is in the upper left-
hand corner, filter chokes In the lower left-hand corner. A.g.c. components are mounted 

on tie points on the short vertical 3hleld near the centre. 
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COIL TABLE
L2, L4

Wire
Band Turns Size

Diam.
Inch T.P.I.

LI
Turns

L1/L2
Space

L3
Turns

L3/L4
Space

C3
pF.

30 50 24 1 32 6 2 t. 6 10 t. None
40 22 24 1 32 6 2 t. 3 10 t. None
20 12 20 1 16 4* 1 t. 3 6 t. 5

10-15 6 20 3 16 3 1 t. 3 2 t. 5

L5 L6

Band
Freq.
Me.

L fxh. 

(Nom.) Type
Y1
Me.

Freq.
Me.

L Mh. 
(Nom.) Type

C5
PF.

C ll
pF.

80 12.75 3.3 21A336 7.5 7.5 6.8 21A686 45 25
40 16.25 2.2 21A226 11.0 11.0 3.3 21A336 30 20
20 23.25 1.5 21A156 18.0 18.0 2.2 21A226 20 10
15 30.25 1 20A106 25.0 25.0 1.5 21A156 None None

10
37.5 0.82 20A827 32.00

33.50 32.25 1 20A106 None None

38.5 0.82 20A827 33.0
33.5 33.25 1 20A106 None None

L7 — 8 turns No. 20, 1 inch diam., 16 t.p.i.

the
the

L1/L2 and  L3/L4 (as 
indicated  num ber of 
coupling links.

w ell as L7) a re  of M lnlductor, A ir D ux, o r Polycoil stock, w ith  
tu rn s  rem oved to  provide spacing betw een th e  m a in  coils and

L5 and  L6 are  iron-slug  coils i phenolic). Type num bers are 
Those w ith  prefix 20 a re  V* inch d iam .; prefix  21 indicates % inch

J. W. M iller < suffix 
diam.

RBI).

solidly in place by soldering the shield 
to conveniently located soldering lugs 
along the way. Shielded wire should 
also be used for all a.f. grid leads to 
avoid unpleasant feedback problems. 
R.f. by-pass capacitor leads should be 
as short as possible, using the centre 
post of the related tube socket as a 
common grounding point.

T E S T IN G  T H E  V .F.O . A N D  B .F.O .
The v.f.o. tuning range should be 

checked first with all tubes except the 
v.f.o. voltage regulator tube out of their 
sockets. After power has been turned 
on and the v.f.o. allowed to warm up, 
a v.t.v.m. with an r.f. probe should 
show about 2 volts at the output coup
ling capacitor.

The v.f.o. frequency can be checked 
by comparing it with the signal from 
a calibrated source, such as a BC-221 
frequency meter, or a general coverage 
receiver. Set C8 at about midpoint. 
Set the tuning capacitor C6 at about 
3 degrees from maximum capacitance. 
Then adjust C7 to bring the frequency 
to 5.0 Me. Turn C6 to about 3 degrees 
from minimum capacitance, and check 
the frequency again. If the frequency 
is higher than 5.5 Me., spread the end 
turns of the coil apart, and repeat the 
process. If the frequency is too low, 
squeeze a few of the turns slightly 
closer together, and repeat the process. 
It should be possible to arrive at an 
adjustment where the 5 to 5.5 Me. band 
occupies about 95 per cent, of the dial, 
with the band central on the dial.

Plug in the b.f.o. tube and check the 
r.f. output voltage. It should be about 
the same as from the v.f.o., i.e. 2 volts.

C H E C K IN G  T H E  A U D IO  SEC TIO N
Plug in the audio tubes. With speaker 

or headphones connected, and the a.f. 
gain control near maximum, a sharp 
click, when the top end of the gain 
control is touched with the lead of a 
pencil, will tell you that the audio 
stages are working.
L F . A L IG N M E N T

Plug in the 7360 mixer and i.f. tubes. 
Connect the r.f. probe at the arm of 
S4B. Introduce a 9 Me. signal at the 
input to the last i.f. stage. The author 
used the crystal calibrator as the source, 
with a 9 Me. crystal, borrowed from his 
s.s.b. exciter, plugged into the calibra

tor. The 20 pF. calibrator coupling 
capacitor was temporarily disconnected 
from pin 1 of the 6AZ8, and connected 
by means of an extension lead to pin 1 
of the last 6BA6 i.f. tube. (A reason
ably accurately calibrated r.f. signal 
generator may be used, if available.) 
Tune T5 for maximum output. Move 
the signal source to pin 1 of the second 
i.f. tube, and adjust T4. Do the same 
with the first i.f. tube and T3. You will 
probably have to reduce the i.f. gain 
as you move down the i.f. strip to avoid 
burning out the diode in the probe.

Introduce the signal at the output 
connection of the crystal filter, and 
adjust T2. Finally, inject the signal at 
pin 3 of the 7360 mixer, and adjust Tl. 
(If you are using an r.f. signal gen
erator, you may have to jockey the 
frequency slightly to hit the centre of 
the crystal filter passband.) Reconnect 
the calibrator coupling capacitor to the 
plate of the 6AZ8.

S M E T E R  A D JU S T M E N T
The next step is to adjust the S meter 

circuit, since it will be used in adjust
ing the preselector. With V4 out of its 
socket, adjust R6 for full-scale S meter 
reading. Plug in V4. Allow the tube 
to warm up and, with the a.g.c. switch 
off, adjust R5 for a zero reading.
H E T ER O D Y N E  T U N IN G

Now plug in the 6KE8, and adjust 
each slug-tuned coil (L6) for approxi
mately 3 to 4 volts as measured with 
the r.f. probe at the “hot” end of the 
coil. The lower frequency crystals 
are capable of producing much more 
than 4 volts; the higher frequency 
crystals may not provide quite 4 volts. 
Tune for all you can get up to a maxi
mum of 4 volts.

Using a grid dip oscillator, tune the 
heterodyne mixer coils (L5) to the fre
quencies listed in the coil table. Be 
sure that the band switch is set to the 
band corresponding to the coil you are 
checking, because the stray capacitance 
may vary with the switch position.
P R E S E L E C T O R  A L IG N M E N T

Alignment of the preselector coils 
can now be undertaken. The author

Top chassis view of the W 50MX 
receiver. Mounted in two groups 
In the upper left-hand comer of 
the chassis are the slug-tuned 
coils L6 (top) and L5 (below). 
In the lower left-hand corner are 
the preselector tuning capacitor 
and the C1 tracking trimmers. 
The I.f. strip runs across the 
centre with components in log
ical order, starting with the 7360 
mixer, and turns vertically at T4, 
ending at T5. Proceeding to the 
left from T5 are the two detector 
tube3, the 6A05 audio output 
tube, the heterodyne crystals, 
the 6KE8 and the 6C4 (above). 
The audio output transformer and 
c.w. filter toroid are to either 
3ide of the mixer-galn (top) and 
c.w. selectivity controls. Occupy
ing the lower right-hand corner 
of the chassis are the v.f.o. and 
b.f.o. units, and power supply 
components. Immediately above 
the v.f.o. compartment are the 
calibrator crystal (with hole for 
access to trimmer C4 lust to the 
left), the 6AZ8, the 12AX7 a.g.c. 
tube (V4), and the VR tube. 
Along the rear apron are the 
antenna connector, speaker ter
minals. i.f. gain control, S  meter 
controls, muting terminals, and 

fuse holder.

..Surf

• I r '

Win | . a

» W .  .: T
^  2  V 7
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built the preselector coils for 80 metres 
first, and aligned the front end on this 
band before proceeding to the higher 
frequency bands, in order. However, 
it need not be done this way. The 
alignment procedure is the same for all 
bands. The important consideration in 
making the coils is to keep L2 and L4 
as nearly identical as possible, including 
lead length and proximity to chassis 
and shields. 

With a set of coils in place, introduce 
a signal near band centre at the antenna 
connector. Set the v.f.o. to mid scale, 
and the mode switch to one of the side-
band positions. Adjust C2, and the slug 
of L5 for maximum S meter reading. 
Then tune the preselector slowly across 
the signal. If the signal peaks at two 
dial settings, it means that the circuits 
are not tracking. By cautious adjust-
ment of CI, and the turn spacing of 
either L2 or L4, a condition should be 
found where only a single S meter peak 
occurs as C2 is tuned across the signal. 
(The paragraphs on r.f. alignment in 
the "Receiving Systems" chapter of the 
A.R.R.L. Handbook explain how this is 
done.) 

TEMPERATURE COMPENSATION 
To adjust the v.f.o. temperature com-

pensation, the most stable frequency 
source you can get is required. The 
crystal calibrator will do nicely. Allow 
the receiver to warm up thoroughly; 
leave it on for at least an hour or two. 
Tune the receiver to zero beat with 
the calibrator. Then, as drift occurs, 

adjust C8 slightly, and bring the re-
ceiver back to zero beat with C7. 
Continue to do this until no drift is 
apparent. 

B.F.O. ADJUSTMENT 
Remove the cover of the bi.o. enclos-

ure, and adjust trimmers C12 and C13 
for optimum s.s.b. reception. Most 80 
and 40 metre stations use l.s.b., while 
those operating in the higher bands use 
u.s.b. (Most c.w. operators prefer the 
u.s.b. position.) The b.f.o. frequency is 
adjusted so that it falls only high 
enough on the filter slope to assure 
adequate low frequency response. With 
this adjustment, the "other side" of a 
c.w. signal simply is not there. 

V.F.O. CALIBRATION 
After checking to make sure that the 

5 to 5.5 Mc. band is still centred on the 
dial, the dial may be calibrated (0 to 
500, and 500 to 0) against a standard, 
such as a BC-221 frequency meter. The 
tuning should be found to be close to 
linear. A single dial calibration for all 
bands requires the exact crystal fre-
quencies listed in the Table. Crystals 
not too far off on the high side can be 
"rubbered in" with a small compres-
sion trimmer in parallel with the crys-
tal. Crystals on the low side must be 
ground or etched in. (The 3.5 Mc. band 
edge marker will provide a reference.) 
Otherwise, C7 in the v.f.o. will have 
to be retrimmed each time bands are 
changed, zeroing the v.f.o. against the 

calibrator with the v.f.o. dial set at the 
previously calibrated zero mark. 

Before placing the receiver in the 
cabinet, punch four or five holes 
through the bottom, and along the top 
back of the cabinet for air circulation. 

You should now be able to make R5 
copy of signals that your Amateur 
friend down the block may not be able 
to hear. Congratulations! 

PROVISIONAL SUNSPOT NUMBERS 
SEPTEMBER 11108 

Dependent on observations at Zurich Observa-
tory and its stations in Locarno and Arosa. 

Day R Day R 
1 78 16 .. 79 
2 82 17 . 81 
3 130 18 .... 86 
4 .... 131 19 ... 89 
5 126 20 .... 91 
6 96 21 95 
7 98 22 . 107 
8 .... 106 23 122 
9 .... 128 24 . 153 

10 . 138 25 . 197 
11 145 26 189 
12 150 27 183 
13 163 28 149 
14 113 29 .... 137 
15 .... 88 30 .... 91 

Mean equals 120.7. 
Smoothed Mean lor March 1968: 104.8. 
Predictions of the Smoothed Monthly 

Sunspot Numbers 
October 108 January 100 
November 104 February 98 
December 102 March 97 

—Swiss Federal Observatory, Zurich. 

AMATEUR FREQUENCIES: 
USE THEM OR LOSE THEM! 

PREDICTION CHARTS FOR MARCH 1969 
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VERSATILE AC BRIDGE 

Model BR8 AC Bridge branded 
"Rapar," measures resistance, capaci-
tance, inductance and transformer turns 
ratios with high accuracy performance. 
The unit operates from 9-volt battery; 
dimensions: 7£" wide x 5" deep x 3" 
high. Housed in blue hammertone 
finish metal case; price; $46 plus 15% 
sales tax. 

Further information from Radio 
Parts Pty. Ltd., 562 Spencer St., Mel-
bourne, Vic., 3000, and City and East 
Malvern branches. 

LOG PERIODIC FOR 6-2 METRES 

Shortly available from Bail Elec-
tronic Services is a log periodic antenna 
for 6 and 2 metres. Manufactured by 
Hy-Gain Electronics Corp., U.SA.., this 
model LP62 antenna is claimed to pro-
vide the ultimate in uni-directional, 
duo-band performance on 6 and 2 mx. 
All elements and boom are constructed 
of heavy seamless aluminium tubing. 
Designed to feed from 52 ohm co-ax. 

Electrical Specifications: gain (6 mx), 
8 db; gain (2 mx), 15 db.; front-to-back 
ratio, 25 db.; max. power input, 1 kw.; 
v.s.w.r., less than 2:1; impedance, 52 
ohms; unidirectional pattern. 

Mechanical Specifications: Longest 
element, 9 ft.; boom length, 24 ft.; 
turning radius, 16 ft.; net weight, 20 
lbs.; max. wind survival, 100 m.p.h.; 
mast diameter, 1|" o.d. 

Further details from Bail Electronic 
Services, 60 Shannon St., Box Hill 
North, Vic., 3129; or from N.S.W. rep., 
Sandy Brucesmith, 47 Hyman St., 
Tamworth, N.S.W., 2340. 

PANORAMIC DISPLAY UNIT 

Designed as a companion unit to the 
Eddystone 830/2 communications re-
ceiver (also illustrated), the EP20 
panoramic display unit now available 
is intended for applications where a 
visual display of h.f. or l.f. signals is 
advantageous. Characteristics such as 
modulation, amplitude, presence or 
absence of spurious emissions and in-
terference, may be observed at a glance. 

The EP20 is particularly useful when 
setting up a receiver for s.s.b. or f.s.k. 
signals. An additional facility is that 
the display unit can be used as a wob-
bulator for the visual alignment of the 
i.f. stages of receivers. 

Specifications and other details ob-
tainable from R. H. Cunningham Pty. 
Ltd., 608 Collins St., Melbourne, Vic., 
3000. 

MOTORISED ANTENNA ROTATOR 

Heavy duty antenna rotator, "Emota-
tor" model 1100M, available shortly 
from Japan, features heavy cast alum-
inium construction, stainless steel bolts, 
nuts and washers. Bearing design with 
90- ball bearings provides high vertical 
carrying capacity enabling it to with-
stand bending pressures due to unbal-
anced weight, wind, etc. Limit switches 
prevent over-run. Positive braking 
with solenoid operated double plunger. 
Drive is through steel gears from a 
fractional horse power motor. 

Specifications: Torque, 400 kg/cm.; 
vertical moment, up to 7,000 kg/cm.; 
time for one rev., 55 sees, (approx.); 
brake power, 5,000 kg/cm.; supports 
beam assembly weight of 200 kg.; max. 
vertical thrust, 1,000 kg.; mast diameter, 
1}" to 2\"; weight, 174 lb. (approx.); 
control cable, 7 wires; approx. sizes, 

133" high, 5$" base diam., 7J" largest 
diam. 

The Indicator-Control Box is attrac-
tively finished in grey lacquer with 
large illuminated meter, indicator lights 
and piano lever "left-right" controls 
coupled to micro-switches. Transformer 
is contained within the control box. 
Size: 5i" x 81" x 4". Weight, 5 lb. 12 oz. 

Further information from Bail Elec-
tronic Services, 60 Shannon St., Box 
Hill North, Vic., 3129. 

•b 

FEDERAL AWARDS 
W.I.A. 52 Me. W.A.S. 

Additional members to 31/12/68:— 
Cert. Additional 
No. Call Countries 
83 VK4ZRG 2 
84 VK3AQR 2 

Intending applicants for this award are 
reminded that new rules are now in effect in 
relation to the number of VK call areas re-
quired. Full details will be found in "A.R." 
J u n e 1968. p. 14. 

AUSTRALIAN D.X.C.C. COUNTRIES I.IST 
OMISSION 

Despite numerous checks to ensure accuracy, 
UH8, Turkoman, was not included in the list 
as published in J anua ry 1969 "A.R." 

It is suggested that D.X.C.C. members and 
others interested in the list should insert the 
addition in the space below UL7, Kazakh, a t 
t he foot of column three. 

Any inconvenience caused to members by 
this omission is regret ted, 

FEDERAL AWARDS MANAGER—CHANGE OP 
ADDRESS TO WHICH APPLICATIONS FOR 

AWARDS ARE TO BE SENT 
In fu tu re all applications for Awards, en-

quiries, etc.. should be addressed t o r -
Federal Awards Manager, W.I.A., 
P.O. Box 67, 
East Melbourne, 
Victoria. 3002, 
Australia. 

"ELECTRONICS AUSTRALIA" D.X.C.C. 
LISTING 

Amateurs are advised that the D.X.C.C. 
Countries List, as published in "Electronics 
Austral ia ." December 1968, Amateur Band News 
and Notes, pages 156 and 157. is NOT the cur-
rent list for the D.X.C.C. Award. This list was 
taken f rom that published in "A.R." in J a n u a r y 
1968 and since that t ime several important 
changes have taken place. The onlv official 
up- to-date list is tha t published in "A.R.," 
J a n u a r y 1969. 

—Geoff Wilson, VK3AMK, 
Federal Awards Manager. 

W.I.C.E.N. EXERCISE BY VK3 
NORTH-WESTERN ZONE 

A very successful civil defence exercise was 
held at Mildura on Sunday and Monday, 26th 
and 27th January , by the North Western Zone 
members. V.h.f. communicat ion was provided 
for a 37'/a mile Murray River Marathon Swim. 

The problem of providing reliable v.h.f. 
communicat ion can be appreciated when it is 
remembered tha t the actual r iver level is much 
lower than the surrounding country, added to 
this a re cliffs and heavily t imbered areas. 
Channel B 146 Mc. was used throughout , and 
all equipment being MR3A units. 

A houseboat accompanying the eleven swim-
mers was fitted wi th a ground plane antenna, 
and f rom the s tar t of the race at 1100 Saturday 
to 1730 Sunday, communication to the Mildura 
Base was through a portable station located on 
the cliffs at Mindook Station, approx. 17 air 
miles f rom Mildura. At 1730 Sunday a mobile 
station was brought into use to cover the 
houseboat, while the portable station shifted 
f rom Mindook to Monak. The Monak location 
was used f rom 2000 hours to 0230, at this stage 
the base had been working direct to the house-
boat for some time. The mar ine/mobi le opera-
tion ceased at 0600 Monday morning when the 
first swimmer arr ived at Mildura. and f rom 
then to the arr ival of the last swimmer at 
2320 Monday, mobile stations were used to 
pass information f rom the swimmers ' locations 
to the base. Over 100 formal messages were 
handled, dozens of which were phoned f rom 
the base to thei r destination. 
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NEW CALL SIGNS
SEPTEMBER 1968

(A lthough the  follow ing lis t w as issued by
the  P.M.G. D ept, u n d er th e  da te  of Septem 
b e r  1968, a ll the  VK3 call signs cover from  J u n e
to  Septem ber 1968.—Ed.]

VK1DI—D. I. R alph, F la t 7, C layton Court. 
C arro ll St., H ughes, 2605.

VK1ZDR—R. C. Speer, Law ley  House, B arton ,

VK1ZJM—J. A. M ow att. S ta tion : R eid House, 
A llara  S t ,  C anberra, 2600; P osta l: 4 
H inem oa S t .  P anan ia , 2213.

VK2AD/T—A. J . B rucesm ith , 47 Hyznan St., 
T am w orth , 2340.

VK2HI—A. H. B. B rodrick , 18 R hoda Ave.. 
Wagga W agga, 2650.

VK2NM—L. Pollack , 2/241 F o res t R d., A xn- 
cliffe, 2205.

VK2QN—E. C. R oberts. 588 P unchbow l R d., 
L akem ba, 2195.

VK2ADV—C. M cHicks. 19 H arley  R d., N orth  
A valon, 2107.

VK2BPB—P. Bass, 83 N icholson S t., S tra th - 
field, 2135.

VK2ZFF—F. F. T eixeira , 17/70 A rth u r  St., 
R andw ick, 2031.

VK2ZGP—G. K . Facey, 13 C oral R d., C ronulla, 
2230.

VK2ZHH—H. A. T yrer, L o t 4, K lngdon Pde., 
M acquarie Fields, 2564.

VK3ER—E astern  & M ountain  D is tric t R adio 
C lub, 426 R iversdale  Rd., S iu rey  H ills, 
3127.

VK3HV—H. P. J . T ru tm ann , 7 N erita  G ardens. 
Corio, 3214.

VK3JD—J. G. D ltchburn , 80 C lausen S t ,  N o rth  
F itzroy , 3068.

VK3NS—J. A. Taylor, 2 V alerie  St., E ast B en t- 
lelgh , 3165.

VK3UI—D. S. V an E lkan , 520 G lenferrie  Rd., 
H aw thorn , 3122.

VK3VH—D. A. S incla ir. 208 C an terb u ry  Rd.. 
C an terbury , 3106.

VK3VR—J. H. D exter. 15 G lenshian  L ane, M t 
Eliza, 3930.

VK3WP—B. A. E ndersbee, 169 C an terb u ry  Rd., 
C an terbu ry , 3126.

VK3YC—W. J .  Douglass, 4 B rodie  S t ,  B en
digo. 3550.

VK3AFL—D. A. Page, 152 East B oundary  Rd., 
East B entleigh, 3165.

VK3AIA—S. C. M cLean, 204 B alaclava Rd., 
Caulfield. 3162.

VK3AIC—J . A. N iedeck, 19 Talofa A ve., R ing- 
wood East, 3135.

VK3AMW—W angaratta  and  D istric t A m ateu r 
Radio Club, 5 G ayer A ve., W angaratta , 
3677.

VK3AOR—R. W. M cLean, 313 C rom pton St., 
B allarat, 3350.

VK3AQP—J. McL. B ennett, 56 L ancaste r S t ,  
O rm ond East, 3165.

VK3ATF—J. B. B. W hite. G ra n t St., P o in t 
Lonsdale, 3225.

VK3ATO—W ireless In s titu te  of A u s t ,  M idland 
Division, 504 M clvor R d., Bendigo, 3550.

VK3AUT—A. U. M agnus, 10 H illc rest Rd., G len 
Iris, 3146.

VK3AVL—E. H. Connery, 75 S ou th  Cres., 
N orthcote, 3070.

VK3AXB—J. L inden, 135 H um e S t ,  W odonga, 
3690.

VK3AYE—L. A. Ball, 52 Shiels Tee., C asterton , 
3311.

VK3AYF—S. Rayson, 1588 D andenong Rd., 
H untingdale , 3166.

VK3AYK—K . F. P rice , 1 V aldale C rt., H eath - 
m ont, 3135.

VK3AZF—K. E. C. G lllon. F la t 1, 76 R oberts 
Ave., Springvale  N orth , 3171.

VK3AZH—K. J . H orsfall, F la t 14. 51 B uckley  
St., Essendon, 3040.

VK3ZEP—H. F. P a to n , S ta tion : 49 H avelock 
Rd., H aw thorn , 3123; P osta l: C /o. 18 
Selw yn S t ,  H aw tho rn , 3123.

VK3ZHL—C. W. G liddon, 9 G loria A ve., D an
denong, 3175.

VK3ZIU—I. M arks. 13 M elosa Ave., E ast B righ
ton, 3187.

VK3ZIY—C. I. Y andell, F la t 2, 28 D onna B uang  
S t ,  C am berw ell, 3124.

VK3ZJO—E. G. Briggs, 563 N eerlm  Rd., H ughes- 
dale, 3166.

VK3ZKL—A. SlamJn, 15 N orm anby  S t ,  P rah -  
ran , 3181.

VK3ZKO—R. J . B roughton, F la t 1, 32 W attle- 
tre e  Rd., A rm adale, 3143.

VK3ZLG—R. J . G reen , 22 Shackleton  St., 
Belm ont, 3216.

VK3ZMM—I. W. C erchi, U n it 2, 428 R iversdale 
Rd., E ast H aw tho rn , 3123.

VK3ZOH—J. R. H argrave, 74 H aydens Rd., 
B eaum aris, 3193.

VK3ZQA—E. M. L ane, 49 A lbert S t ,  A r a r a t  
3377.

VK3ZSL—A. S larks, 13 O rchid  Ave., Oakwood 
P a rk , 3175.

VK3ZSU—D. G. P o litak is , 37 H opetoun Ave., 
M orwelL 3840.

VK3ZTN—P. J . Solly, S ta tion: R ainbow , 3424; 
Postal: P.O. Box 102, R ainbow , 3424.

VK3ZVN—C. Saw tell, 43 C lyde St., Box Hill, 
3129.

VK3ZXF—R. H. H udson, 16 P rin ce  E dw ard  
Ave., M cK innon, 3204.

VK3ZXS—H. Sm ith, 32 Y ork St., S trathm ore , 
3041.

VK3ZYI—S. C urtis. 437 M iddleborough Rd., 
Box H ill, 3128.

VK3ZZR—R. L. Reid, 2 E llen S t .  Springvale, 
3171.

VK3ZZT—A. J .  M. Scott, 21 M cKean St., Box 
H ill N orth , 3129.

VK3ZZU—P. S. D. Edw ards. 101 M ain S t ,  
B lackburn , 3130.

VK5ZBT—A. F. R aftery , 22 Princess S t ,  C roy
don, 5008.

VK6AO—C. G. A ndrew s. 14 C urtis PI., M el
ville, 6156.

VK6DB—D. F. J . B enck, 18 O m durm an St., 
W agin, 6315.

VK6HJ—H. M. Sm ith, S ta tion: 22 Lockwood 
St., E xm outh, 6707; Posta l: P.O. Box 
22, Exm outh , 6707.

VK6JL—J . L. Lewis, 111 C hurchill Ave., Sub- 
iaco, 6008.

VK6JT—J. S. B row n, 92 A can thus Rd., R iver
ton, 6155.

VK6JU—M. G. B urleigh , 147 G loucester Cres., 
S afety  B ay, 6169.

VK6LT—L. F. T oussaint, 19 E rrlnbee  St., R iver
ton, 6155.

VK6ZEV—G. D. L. A rm strong, S ta tion: K ojo- 
nu p  Rd., K atann lng , 6317; Posta l: C/o. 
Radio S tation  6WB, K atann lng , 6317.

VK8MR—M. D ’A. R ichardson, S ta tion : 18 M ary 
St., S tu a rt P a rk , D arw in, 5790; Posta l: 
P.O. Box 228, D arw in , 5794.

VK8ZCA—M. W. M cLennan, 582 F e m a u  S t ,  
N ightcliff, 5792.

VK8ZEC—P. M. Van d e r V elden, C /o. N.T. 
M usical P ty . L td ., 54 C avanagh St., 
D arw in, 5790.

CANCELLATIONS
VK2GB—J. W. B irdsall. N ot renew ed.
VK2MB—H. T. S. Banks. Deceased.
VK2WZ—J. H. Lean. N ot renew ed.
VK2YK—C. A. Coyle. N ot renew ed.
VK2AHN—D. J . M urphy. N ot renew ed.
VK2AUO—R. A. Em m erton. N ot renew ed.
VK2ZEX/T—A. J . B rucesm ith. Now VK2AD/T.
VK2ZOJ—A. H. B. B rodrick. Now VK2HI.
VK3CD—J. R ich-Phillips. Deceased.
VK3VJ—A. W. Adam s. Now  VK2II.
VK3ABQ—J. A. M oran (Sgt.). T ransferred  to  

W estern A ustralia .
VK3AGS—G. E. Sheeran. Now VK2BGS.
VK3AIO—W. M. R yan. N ow VK4WR.
VK3AMR—J. A. Howie. Now VK2AYH.
VK3ZGQ—D. K . W. B radbury . T ransferred  to 

New S outh  Wales.
VK3ZJF—J. A. Taylor. Now VK3NS.
VK3ZMD—J. F . Davis. T ransferred  to  New 

S outh  Wales.
VK3ZOF—W. E. M etzenthen. Overseas.
VK3ZQZ—J. McL. B ennett. Now VK3AQP.
VK3ZYR—S. Rayson. Now VK3AYF.
VK3ZYW—R. W. M cLean. Now VK3AOR.
V K 5A J/T—R. A. Hipwell. T ransferred  to  Vic

toria.
VK5LV—J. R. Godson. T ransferred  to Q ueens

land.
VK5LW—J. R. Godson. Ceased operation .
VK5ZJK—M. W. M cLennan. Now VK8ZCA.
VK5ZKA—P. M. V an der Velden. Now VK8ZEC.
VK6AN—F. W. Noble. L e ft coun try .
VK6GH—W. G. H aym an. Deceased.
VK6ZAZ—C. G. A ndrew s. Now VK6AO.
VK6ZDN—J . S. B row n. Now VK6JT.
VK6ZDR—R. C. Speer. T ransferred  to  N ew  

South  Wales.
VK6ZEC—D. F. J . Benck. N ow VK6DB.
VK6ZGL—J. L . Lewis. Now VK6JL.
VK6ZLT—L. F. T oussaint. Now  VK6LT.
V K 70Z—W. E. Dixon. Ceased operation.
VK8ZDE—H. W. Spaulding. T ransferred  to  New 

South Wales.
VK8ZMR—M. D ’A, R ichardson. N ow VK8MR.

GELOSO CALENDAR ’69
R. H. Cunningham Pty. Ltd. are 

making available free on request the 
Geloso calendar for 1969. Beautifully 
printed in full color, the calendar shows 
historic buildings and places in Italy. 
Requests should be addressed person
ally to Mr. R. H. Cunningham, 608 
Collins Street, Melbourne, Vic., 3000.

THE QUESTIONNAIRE
(C ontinued from  Page 7)

time and then through again, but please, 
no box Brownie shots or similar. Find 
a competent photographer (there will 
be one in your Division) and send us 
good clear prints, preferably no smaller 
than 10" x 8", sharply focused, and with 
reasonably good contrast.

We were surprised at the number 
of requests for the history of Amateur 
Radio in Australia. The Federal his
torian, Mr. George Glover, has been 
working on this project for several 
years, collating and checking through 
old records, and when last contacted on 
the matter was able to report consid
erable progress having been made. His 
writings cover the first fifteen years 
and in draft form, copies have been 
sent to many old-timers for comment 
and additions or corrections that they 
can recommend. We expect to be mak
ing full use of this work in due course.

A common request was for more 
technical articles. Here we are largely 
controlled by what we receive, and 
despite some of the comments, very 
few are rejected. Over the last five 
years only ten articles submitted have 
not been used, one of these because 
the author has never completed it. From 
the replies we now know that the ar
ticles we have published are: too long, 
too short, too technical and too simple, 
give too much detail and too little de
tail. In other words, we have no hope 
of winning. We must assume that a 
magazine published for Amateurs will 
be read by Amateurs, who by the very 
virtue of passing a written examination 
to obtain their licence have a certain 
basic level of knowledge on the subject, 
and this should be the minimum level 
to which we publish. On the other 
hand, we are faced with finding the 
maximum level, without getting too 
high for the majority of readers. To this 
question we have no answer, as there 
is always a percentage of readers an
xious to improve their knowledge of 
the subject, and this is one of the prime 
objectives of the W.I.A.

To produce all the articles for which 
we are asked, we would need a labora
tory and a large staff. We now be
lieve there is more than sufficient talent 
within our own ranks to produce all 
the material we could ever use and we 
refer you back to the policy item re
produced earlier in this report.

As a guide to prospective sub-editors, 
we are looking for articles on equip
ment for the u.h.f. frequencies. We are 
now aware that considerable work is 
being done on 432 and 1296 Me., but 
we have not been favoured with any 
articles.

There will be no report next month, 
as time will have to be devoted to the 
annual report for the Federal Con
vention. With the May issue, we hope 
to have a look at the frequencies and 
modes being used, and, space permit
ting, a survey of a few more of the 
suggestions received.
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K^orreSponaence
Any opinion expressed under this heading Is the 
individual opinion of the writer and does not 
necessarily coincide with that of the Publishers.

DX-PEDITION TO ANDORRA
Editor “A.R.," Dear Sir,

Last summer I was active from the prin
cipality of Andorra with the call PX1FD. I 
now intend to re-activate this call about Easter, 
probably from 5th to 11th April.

During July/August last we formed a team 
with PX1KT and PX1YY. A ll arrangements 
are being made for PX1YY to accompany the 
DX-pedition in April and most probably PX - 
1KT will also be on the air. It  could thus be 
that the station would be operated around 
the clock.

Further details are not yet determined pre
cisely. but w ill be known definitely by the 
end of January/early February. Licences are 
being asked for and w ill probably be granted 
in due time.

Could you possibly insert a few  lines In the 
next issue of ‘ ‘Amateur Radio”  to Inform the 
VK  Amateurs about this opportunity.

I shall, of course, keep you posted on all 
details i frequencies, time scheduling, trans
mitters used, etc.).

Thanking jrou beforehand for your collabora
tion, I hope we can avail ourselves to make 
many solid QSOs between V K  and PX.

My best 73 in the meantime.
—Guy Gillain, ON5FD.

1206 Me. TESTS 
Editor “ A.R.,”  Dear Sir,

I wish to advise you of recent experiments 
which have been carried out on 1296 Me. band. 
On Sunday. 29th December, 1968, during the 
New Year's Field Day Contest, while portable 
at Mount Gibraltar, near Bowral, I  contacted 
VK2ZAH at Hornsby—a distance of 65 air 
miles. The portable gear used consisted of 
completely home-made equipment, running from 
a transistor power supply with 9 watts output 
at 1296 Me. from a veractor; receiving equip
ment consisting of a crystal locked converter 
into a tunable i.f. The antenna used was a 
twin 10-turn helix a wavelength apart, with a 
solid metal reflector.

The gear at Barry’s end (VK2ZAH ) was 
running 8 watts output from a 2C39, antenna.
4 ft. dish, crystal locked converter to an AR7.

Signal reports exchanged were 5 and 6 and
5 and 5. A  very good contact, which prompted 
us to try our luck a little further the fo llow 
ing week-end, so on Sunday, 5th January, 1969, 
when we proceeded to a mountain, 132 road 
miles from Sydney, we found it was possible 
to work Bill VK2ZAC over a path of 71 air 
miles from Shooter’s H ill to Narwee. Signal 
reports were 4 and 5 and 5 and 6, the portable 
gear being the same as used in working Barry. 
Bill used a veractor multiplier with seven 
watts output to a quad helix with a crystal 
locked converter to BC348.

Both these contacts have been confirmed and 
distances have been agreed upon by both 
parties.

—R. C. F. Norman, VK2ZCF.

FOREIGN STATIONS AND N.F.D. CONTEST
Editor “ A.R.,”  Dear Sir,

I would be obliged if you would find space 
in *‘A.R.”  to print the following, which I see 
as a constructive attempt to bring to the 
notice of members a ridiculous situation that 
has developed in respect of the Memorial to 
the late John Moyle, whom I held in the 
highest regard.

I have read in the columns of "A .R .”  var
ious letters pertaining to the N.F.D. Contest, 
those for and against its coincidence with the 
A.R.R.L. Contest. Insofar as they conflict, 
these worthy letters are revelant. They do, 
however, miss the wood for the trees.

All those stations that worked foreign sta
tions and included these stations in their 
scores must, under Rule 10, disqualify them
selves. Whether it transpires that this is done 
formally or not under the rules as they stand 
morally these stations were outside the Con
test. and sought to seek an advantage over 
other rule-abiding stations.

The Objects of the Contest make it clear that 
VK  stations are to work V K  stations only.

The Objects say: “ The operators o f Portable 
and Mobile Stations within all V K  Call Areas 
w ill endeavour to contact other Portable/ 
Mobile and Fixed Stations in Australia and 
Overseas Call Areas.”

Rule 8 defines a Call Area. Rule 8: ‘ ‘The 
following shall constitute Call Areas—VK1,

VK2, VK3, VK4, VK5. VK6, VK7, VK8, VK9 
and VKO.”

Under the Rules there is no place for a G3 
call area or a W6 call area, etc. Where the 
Objects speak of “ Overseas Call Areas”  they 
clearly refer to those Call Areas being V K  
Call Areas without Australia, i.e. not being 
within Australia proper, e.g. Willis Is., Papua, 
etc.

One could quote analogy after analogy from 
life where self interest conflicts w ith the 
social mores and social values as laid down in 
various Statutes, Ordinances, Orders. Rules, 
etc., but the fact of the matter remains the 
same, a Rule, etc., is either observed as it is 
laid down or it has not been.

Any discussion that comes later w ill come 
after the fact that the rules of the contest 
have been blatantly broken, mostly by ignor
ance and scant reading of the Rules, it  is hoped, 
but nevertheless broken.

It is now up to the Contest Committee to 
decide what to do, and the best o f luck to 
them, because whatever it is, w ill it be popular 
with everyone?

—R. F. Meany, VK3HA.

“CQ” SSB AWARD RULES
The 2 x SSB Certificate w ill be issued to 

any licensed Amateur station presenting proof 
of contact with 100, 200 and 300 countries. 
Stickers w ill be issued for each additional 25 
countries confirmed up to 300, thereafter they 
w ill be issued in increments o f ten. This proof 
shall consist of a proper QSL card to be check
ed by the 2 x SSB Award Manager or by one 
o f the authorised checkpoints for "CQ”  DX 
Awards. (W.I.A. Awards Manager in VK.)

1. A ll applications should be submitted on 
official application form "CQ”  1067. This form 
can be obtained free by sending a self address
ed stamped envelope to the 2 x SSB Award 
Manager.

2. A ll QSL cards must be clearly marked 
2 x SSB, and be in alphabetical order.

3. Claims for 100 countries must be included 
in the first application.

4. Confirmations must be accompanied by a 
list of claimed countries and stations to aid 
in checking and for future reference.

5. Include with the application eight IRCs 
to defray cost of the certificate. Sufficient 
postage for the return of confirmations must 
be included with a self addressed stamped 
envelope with each application. When sending 
for endorsements, two IRCs or a self addressed 
stamped envelope should accompany each ap
plication.

6. A ll contacts must be with licensed land 
based Amateur stations working in authorised 
Amateur bands.

7. A ll contacts submitted by applicant must 
be within a 250-mlle radius of the original 
location.

8. Any altered or forged confirmations w ill 
result in permanent disqualification o f the 
applicant.

9. Fair play and good sportsmanship in 
operating are required o f all Amateurs work
ing toward 2 x  SSB Award. Continued use of 
poor ethics w ill result in disqualification.

10. Once a country has lost its status as such, 
it w ill automatically be deleted from our 
records. There w ill only be a current country 
count.

11. Decisions of the “ CQ” D X Awards A d 
visory Committee on any matter pertaining 
to the administration o f this award shall be 
final.

12. A ll applications should be sent to: Louise 
Rippe, W8HDB. 2 x SSB Award Manager. 3785 
Susanna Dr., Cincinnati, Ohio, U.S.A., 45239.

VK  applicants should forward their QSLs 
and check-lists to W .I.A. Awards Manager, 
who w ill certify applications and return cards.

i Reproduced by permission of the D X  Editor 
“ CQ”  Magazine.)

CONTEST CALENDAR
lst/2nd Mar.: 35th A.R.R.L. DX Test (Phone 

Section).
lst/16th Mar.: I.A.R.C. C.W./R.T.T.Y. Contest. 
8th/9th Mar.: 32nd B.E.R.U. Contest (R.S.G.B., 

C.W.
15th/16th Mar.: 35th A.R.R.L. D X  Test (C.W. 

Section).
29th Mar./13th Apr.: I.A.R.C. Phone Contest. 
5th/6th Apr.: Polish DX C.W. Contest. 
12th/13th Apr.: "CQ” W.W. W.P.X. S.S.B.

Contest.
19th/20th Apr.: Helvetia 22 Contest.
26th/27th Apr.: P.A.C.C. C.W./Phone Contest. 
25th/26th Oct.: "CQ”  W.W. DX Contest—Phone 

Section.
29th/30th Nov.: “ CQ”  W.W. DX Contest—C.W. 

Section.
—D. Rankin, F.E.

1969 I.A.R.C. PROPAGATION 
RESEARCH COMPETITION

(A  DX CONTEST W ITH A  PURPOSE) 

RULES
Contest periods: This year, the contest will 

be run in two sections. CW/RTTY from 0001 
GMT, 1st March, to 2400 GMT. 16th March. 
Phone from 0001 GMT. 29th March, to 2400 
GMT, 13th April.

Objective: The objective remains the same. 
Work as many stations in as many different 
CPR Zones as possible. Countries do not 
count in the score. Work your own Zone only 
once fo r Zone credit.

Bands: A ll bands— 1.7 through 30 Me.
Exchange: RS or RST report plus your CPR 

Zone number.
Duplicate QSOs: You may work the same 

station as often and for as long as you wish. 
When a single QSO exceeds 6 minutes, a new 
log entry shall be made for each 6 minutes 
or part thereof.

Logging: Use GMT only. Observe rule for 
duplicate QSOs. QSO may be made in an
other contest or with a station not participating 
in this test, provided all necessary information 
is logged.

Scoring: One point for each QSO except no 
contact credit for working stations in your 
own Zone. See rule on objective. Multiplier 
o f one for each Zone on each band. You may 
work one station in your own Zone for Zone 
multiplier only. Total score is the sum of all 
contacts multiplied by the total Zones for all 
bands.

Entry Classes: Entries w ill be accepted in 
the following categories:

Single Operator—Single Band.
Single Operator—A ll Bands.
Multi-Operator—A ll Bands.
Radioteletype—A ll Bands.
Mobile—A ll Bands (Includes all categories 

of mobile).
A ll Events—This is a new category. You may 

submit a total score for all modes and 
bands.

Awards: Winners in each category in each 
Zone w ill receive a suitable certificate or other 
award. A ll entries of 100 or more valid QSOs 
w ill receive a CPR Certificate o f the appro
priate grade.

Logs and summary sheets may be obtained 
from I.A.R.C., Box 6, 1211 Geneva 20, Switzer
land, or from the Chairman of the Contest 
Committee. Send all logs to the following 
address unless otherwise instructed. Logs must 
be posted prior to 1st June, 1969.

L. M. Rundlett. Chairman,
I.A.R.C. Contest Committee,
2001 Eye Street. N.W.,
Washington, D.C., 20006.

“CQ” WORLD WIDE WPX SSB 
CONTEST, 1969
PRECIS OF RULES

Time: 0000 GMT, 12th April, until 2400 GMT, 
13th April.

Single operators can only work a maximum 
of 30 hours within the above stated 48 hours. 
The 18 hours o f non-operating time must be 
shown in the log and may be taken in up to 
five periods during the contest. Multi-operator 
stations can operate the fu ll 48 hours.

Bands and Mode: 3.5 Me. to 28 Me. S.S.B. 
only.

Exchanges: 59001, 59002, etc.
Scoring: Three points per contact with sta

tions on different continents. One point per 
contact with stations on the same continent. 
No points are allowed for contacts with stations 
in the same country but are permitted for 
multiplier purposes.

Multiplier: Sum o f the number o f prefixes 
worked multiplied by the number o f contact 
points. N.B.—A  prefix may be counted only 
once during the contest irrespective of the 
band worked. W2, WA2. KA2 are different 
prefixes.

Logs: To “ CQ” W PX  Contest Committee,
14 Vanderventer Ave., Port Washington, L.I., 
N.Y., 11050, U.S.A.

N.B.—Full details appear in March “ CQ” 
magazine and serious contestants are recom
mended to read these in detail.
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DX
Sub-Editor: PETER NESBIT, VK3APN 

32 The Grange, East Malvern, Vic., 3145 

(All times In GMT)

ASSORTED
Steve VK8CC announces that he hopes to 

visit St. Brandon and Rodriguez Is. some time 
during the period March to May, before he 
returns to Europe on vacation. Call signs will 
be VQ8CCB (St. Brandon) and VQ8CCR (Rod
riguez). 160 through 10 metre operation is 
planned with particular attention to be given 
to the l.f. bands to help those who are trying 
for 5BDXCC. QSL direct to Box 14, Curepipe, 
Mauritius. Three IRCs are required for an 
airmail reply, otherwise cards will go via the 
Bureau.

Rumors are brewing for an early March 
DX-pedition to Cocos Is. (TI9), by TI2RE, 
CMB, CF, 4JP and maybe some W6.

VR6TC is QRV Tuesdays; 1st Tuesday in 
each month on 21080 c.w. from 2130z onwards, 
other Tuesdays 21350 s.s.b. from 2200z. For a 
6ked write well in advance to WSOLQ, Box 
261, Grapevine, Texas, 76051. State which 
Tuesday you will be on freq. Wait for Tom 
to call you.

ZL5AA/3: Ian ZL5AA has arrived at Camp
bell Is. where he hopes to operate for two or 
three months.

It is alleged that French licensing authorities 
have issued no licences for operation from 
Clipperton Is. While on the topic, W1MQT 
(who is not QSL manager for TA3AB) says 
that Frank, the operator of TA3AB, has no 
licence to operate from Izmir. He says that 
the Govt, of Turkey does not permit Amer
ican personnel to operate Amateur stations 
there. (DX News.)

All is not lost, however. A.R.R.L. has ad
vised DJ1QP that DXCC credit will now be 
granted on the cards of his recent GC5AET 
operation. Up to now about 1,000 direct QSLs 
have been answered.

Don VE6AJT was very active as VR5AE, but 
has apparently returned home since the FW- 
8DY operation because of financial problems. 
The ZM7 permit will be valid for one year.

Rhodes Island activity is planned for this 
Easter by Jim SV0WN and Don SVOWI. The 
anticipated frequencies are 14195, 21245 and 
28545; listening 5 kc. up. Keep an ear out 
for Don and Jim.

Dick GC8HT hails from Guernsey in the 
Channel Islands. To help anybody interested in 
working this rare country/prefix, Dick has 
available a list of skeds, i.e. times and frequen
cies that he will be active on and looking 
for contacts. The sked list covers the whole 
year, with skeds from 160 right through to 
10 mx. If you are interested in obtaining a 
list, send Dick an s.a.e. and an IRC and he 
will reply via airmail. Dick’s address is: R. 
Taylor, La Cour de Longue, St. Saviour's, 
Guernsey, Channel Islands.

Skeds for March are: 10th, 14186 s.s.b. at 
0730z and 14043 c.w. at lOOOz. 17th, 21013 c.w. 
at 0730z and 21343 s.s.b. at 0900z. Altogether 
21 skeds are listed for March, but the ones 
listed here are the best for VK. On the aver
age, Dick receives 100 cards per week, but 

ak weeks have exceeded 200. Threfore, to 
sure of reciving a QSL, the following must 

be observed: Write the month in words, not 
as a number; use GMT time; and send a self 
addressed envelope with one IRC. (These rules 
could apply when seeking a reply from any 
rare DX station. Check at the Post Office to 
see how many IRCs are needed for an airmail 
reply, if wanted.)
QSL MANAGERS
CR6LF—W3HNK 
CR7GA—WA3HUP 
EP2FD—WA5ERS 
FPOAA—VE1AKT 
H BOLL—DL7FT 
H S3AL—W3KT 
KV4EY—W3HNK 
KW6AA—WB6YCT 
PX1PA—DL7FT 
SV0WN—K3EUR 
TA1RF—DJ4SK 
TA2E—VE3ABG 
TU2AY—DL7FT 
VK9RJ—K6UJW 
VK0VK—VK6VK 
VP1RC—WB6EFA 
VP1VR—W4VPD 
VP2DAJ—WB4EFE 
VP2GRN—W4YHB

A2CAU—Box 200, Francistown, Botswana. 
VR7JE—Box 2, I.L.E., Zambesia, Mozambique. 
CR8AI—L. Fernandes, Dili, Portuguese Timor. 
CT2AK—Box 143, Ponta Delgada, S. Miguel. 
DX1NY—B. Smith (K8LNY), C/o. S.E.A.C.R., 

A.P.O., S.F., 96274.
ZS2MI—Box 838, Germiston, S. Africa.
KV4CI (direct only)—H. Miller, Box 1853, St. 

Thomas, Virgin I.
ACTIVITIES

160 metres often open to DX regions accord
ing to George L6042. He has been hearing the 
following: K2GNC 1801 kc. 1142z. W6QHQ 1992
kc. 1420z, JA2CLI 1908 kc. 1506z. George says
“Conditions right on the button during the
Jan. 11 Trans-Pacific Test. Heard W5HPC, 
W8ANO, W8GDQ <579 >, W4BGO, K2GNC, 
W8KW?, and some weaker ones. K2GNC and 
W4BGO continuously called VK5KO, who ap
parently had a good signal over there, but 
John didn’t hear them." (Thanks George)

Further reports of how good 20 mx has
been come from Fred VK4RF. A large list 
of 63 call signs worked (s.s.b.), every single 
one a winner, bears this out. Unfortunately 
space does not allow publication of the whole 
list, but a few picked at random are 5A3TX, 
7Q7AM, TU2AY, TJlAU and FP8CY. Clearly 
now is the time for 20 metres. (Thanks Fred.)
THE XL OPERATOR CLUB

The membership of this fraternity is based 
on long term service and excellent achieve
ments in the field of Amateur Radio. The 
requirements are intensive activity over many 
years on various bands.

A minimum of 40 points is required for 
membership. The points may be earned as 
follows:

(1) Five points for the first full 10 years the 
applicant has been licensed, PLUS three points 
for each five years thereafter.

(2) Five points for the first 200 DXCC coun
tries confirmed, PLUS three points for each 
additional 50 countries confirmed.

<3) Five points for each 100 DXCC countries 
confirmed on EACH of the 28, 21 and 14 Me. 
bands.

<4) Three points for each 50 DXCC countries 
confirmed on EACH of the 7 and 3.5 Me. bands.

(51 Two points for each 20 DXCC countries 
confirmed on EACH of 1.8 Me. and v.h.f./u.h.f. 
(v.h.f./u.h.f. is considered as one band).

The country totals are calculated regardless 
of the mode of operation. A.R.R.L. DXCC 
rules apply for counting the countries. If you 
can claim at least 40 points, send your appli
cation to Award Hunters’ Club International, 
C/o. OH2YV, J. Velamo, Isokaari 4-B-30, Hel
sinki, Finland. Include your call, name, ad
dress, plus (1) the date of your first trans
mitting licence, (2) the DXCC score confirmed 
<or credited by A.R.R.L.), (3) number of
confirmed countries per band. Finally, certify 
personally that the information presented is 
true. No other certification is necessary; the 
word of XL operators is trusted. If false 
information is given, it will spoil the Ham 
Spirit. Enclose sufficient return postage (there 
is no membership fee.)
WORLD WIDE POLL OF 
MOST WANTED COUNTRIES

Readers are requested to send to G. Watts, 
62 Belmore Road, Norwich, Nor. 72-T, U.K., a 
list of your "most needed" countries (not more 
than 25). As the G. Watts bulletin "DX News" 
is read by most of the world’s top DXers, the 
results will be a useful guide to intended 
DX-peditlons. The results will be published 
in this column as soon as they come to hand, 
listing the countries in order of priority; thus 
providing valuable information for those mak
ing DX-peditions. It is in the interest of all 
readers to participate in this Poll. (Anyone 
wanting to save postage can send their list to 
me and I will airmail it to G. Watts.)

SUMMARY
More activity reports are needed. It is a 

pity that out of so many readers only two 
can be bothered sending in reports. Surely 
there are others who have had interesting 
experiences on the air that others would like 
to hear about. How about it, chaps?

Acknowledgments to DX News, LIDXA, 
ZL2AFZ, VK3VK, OH2YV, VK4RF and GC8HT. 
73, Peter VK3APN.

FAIRCHILD APPOINTMENTS
Recent additions to Fairchild Aus

tralia Pty. Ltd. sales engineer force 
include Robert C. Hunt who will assist 
Phil Cohen in Melbourne, and Brian 
Shirley in Sydney who will assist David 
Finch.

VP2GSM—W4YHB 
VP2SAB—WB2WOW 
VP8KL—WA3IKK 
VR5AE—VE6AO 
VU2AJW—WA6NFC 
XE1PJL/XF4—XE1J 
XEOLOW—WB2GQK 
ZD8AB—W8BMS 
ZD8JL—W9JVF 
3A2CU—DL7FT 
4TA40S—OA40S 
5R8AM—K2KTX 
5R8AS—W6FQ 
5V4AP—DL1HH 
5V4EG—DL1HH 
5V4JL—DL1HH 
7P8AR—W4BRE 
9K2BV—W5EGR 
9X5AA—W1YRC

VHF
Sub-Editor: CYRIL MAUDE. VK3ZCK 

2 Clereidon St., Avondale Heights, Vic., 3034

Another summer season is almost over and 
the DX reports are very poor. Judging by the 
numbers exchanged by those taking part in 
the Ross Hull Memorial V.h.f. Contest and 
the poor DX conditions this year’s scoring 
will be one of the lowest on record.

I would appreciate news from all other 
States for this page in "A.R." but please keep 
It to material that is of interest to all readers 
and not of local gossip that is out of date by 
the time I receive it. Closing dates for copy 
for the V.h.f. page of "A.R.” for the next 
few months are: May issue, 28th March; June 
issue 30th April; July issue, 30th May.

73 until next month, Cyril VK3ZCK.

V.H.F. BEACON TRANSMITTERS
GB3CTC—Cornwall, England—144.10 Me. 
SM4MPI—Sweden—145.96 Me.
ZD3AA—Cook Island—52.032 Me.
ZE1JZA—Rhodesia—432,048, 144.016 Me.
JA4, 6. 8. 9IGY—50.50 Me.
VK5VF—53.00 Me.
VK6VF—52.006, 144.198, 432.59 Me.
VK3 ATVO—51.76 Me.
GH1MB—Malta—70.10 Me.
ZB2VHF—Gibraltar—70.26 Me.
ZD7WR—St. Helena—28.992 Me.
JA1IGY—51.99 Me.
VK4VF—144.40 Me.
VK7VF—Devonport—144.90 Me.
VK6BF (?)—Albany—144.50 Me.
VK4 TVQ0—51.74 Me.

These beacon frequencies were compiled from 
data supplied by George VK3ASV, ex VK3ZCG 
and overseas magazines.

Any information regarding these or any other 
beacons that you may know of will be grate
fully received and acknowledged in this column.

VICTORIA
The DX hounds on both 6 and 2 metres 

have had a big set-back over the past few 
months. Early in December conditions started 
to look very bright, with all VK States and 
a few JAs, but alas, come Christmas and the 
New Year, the Ross Hull Contest and little 
or no DX to be found.

Since then 2 mx has improved a little, but 
DX on 6 is very sporadic. The majority of 
openings in the 52-54 Me. band appear to be 
in the mornings, early afternoon and again in 
the evening when it is almost impossible for 
most Melbourne chaps to fire up on 6 mx.

An interesting point on the modes used,
s. s.b. is on the increase with a large number 
of VK2s, 5s and 6s using this mode. Here in 
VK3 there are only a couple of Amateurs 
regularly using s.s.b. on this band.

Wide and narrow band f.m. is becoming 
popular on 6 mx, especially in areas where
t. v. channel 0 is in use. The net frequencies 
in most common use are the International 6 
mx f.m. net on 52.525 Me. and 52.656 Me., both 
of which are vertically polarised.

Band reports: 6 mx is generally poor, but 
for DX hunters and those not pestered by 
Television Indians, the evenings can be quite 
interesting.

2 mx is improving with DX to northern and 
central VK3, southern VK2, VK5 (Mt. Gambler 
and Adelaide), and to northern Tasmania. Most 
of these openings are at night.

Reports have been received of stations in 
the Melbourne and Geelong areas having heard 
some ZLs at fair to good strength, but alas 
no ZLs have been reported as being worked.

70 centimeters reports suggest that this band 
is superior to 2 mx. Several stations now 
operate mobile with a single cloverleaf for 
the radiator and QQE03/20 tripler as the 
transmitter, the exciter being the 2 mx mobile 
rig. This band is also becoming popular on 
field days.

Many new call signs have been heard on 
this band lately, but there still appears to be 
a shortage of receiving converters, judging by 
the number of cross band contacts being made. 
DX has been reported from VK7, VK5, VK2 
and inland VK3.

Fox Hunts.— Visitors to VK3 and those in 
VK3, the regular Fox Hunt night has been 
changed to the fourth Friday in each month 
instead of the fourth Wednesday. 73, Robert 
VK3AUR.
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FEDERAL
SILENT KEY

It is with deep regret that we 
record the passing of the following 
Amateurs:

VK5NK (ex VK 8N K )—
Ralph James Knight.

VICTORIAN DIVISION

STATE CONVENTION
will be held on

15th and 16th MARCH
at

BENDIGO
Convention Dinner, Sunday Lunch 

and Afternoon Tea, S4.50, or 
Sunday activities only, S2.

Talk-in facilities on Channel A FM. 
Trade Displays, Competitions, and 

Entertainment.
Reservations to be made with Bill Sadler, 
VK3AMZ. 504 Mclvor St.. Bendigo. Vic., 
3550, no later than 7th March, enclosing 

$2 per head deposit.

TOWNSVILLE
Amateur Radio Club
The 1969 Class for those in
terested in obtaining an Ama
teur Licence begins on: 
Saturday, 8th March, 1969. 
Time: 8.30 a.m.
Location: 4TO Auditorium.
Class Instructor: L. Noseda, 

VK4EX.
For further Information contact:
P. J. Lindsay, VK4ZPL/T, Tel. 6161

FREE QSL SAMPLES
and Stationery with 
Australian Designs

KARL KHUEN-KRYK
16 COWRIE CRES., MT. PLEASANT, 

W.A., 6153

REPAIRS TO RECEIVERS, TRANSMITTERS

Constructing and testing: xtal conv., 
any frequency; Q5-ers, R9-ers, and 

transistorised equipment.

ECCLESTON ELECTRONICS
146a Cotham Rd., Kew, Vic. Ph. 80-3777

Stockists of Radio and Electronic 
Components for the Amateur 

Constructor and Hobbyist
First Ring, Write or Call on

W I L L I A M  ^A/|l_l_IS -  C°~ PtY' Ltd'

430 Elizabeth St., Melbourne. Ph. 34-6539

RESERVATION OF CALL SIGNS 
Mr. Carroll, Controller, Radio Branch, 

P.M.G’s Dept., during a recent discussion with 
Federal Executive, pointed out that where a 
licensee has died, it is policy of the Depart- 
ment not to re-issue his call sign for five 
years, unless in special circumstances. Where 
very special circumstances exist, call signs are 
not re-issued for ten years. In the event of 
unrenewed call signs, these are reserved for two 
years where no special reasons are given, but 
consideration will be given to the reservation 
of call signs for greater periods if, for example, 
a licensee is transferred Interstate or over
seas, but intends to return to his original 
call area.

SPECIAL INTERSTATE CALL SIGNS
We have been informed by the P.M.G’s Dept, 

that it has been decided to set aside a block 
of call letters from which allocation may be 
made to Amateur licensees who are subject 
to frequent Interstate transfers in their work 
and desire to retain the basic call letters by 
which they are known throughout the Ama
teur fraternity. It will, of course, be necessary 
for the numeral denoting the particular State 
to be changed when such transfers are effect
ed and application must be made to the Super
intendent in the State in which the station 
is to be established before removing it to 
another address, in accordance with the pro
visions of paragraph 87 of the Amateur Hand
book.

Call signs are reserved for use in the various 
States are as follows:—

N.S.W...............  VK2CAA - VK2CBZ
Vic....................  VK3CCA - VK3CDZ
Qld....................  VK4CEA - VK4CFZ
S.A.................... VK5CGA - VK5CHZ
W.A................... VK6CIA - VK6CJZ
Tas.................... VK7CKA - VK7CKZ

An applicant for a call sign from the above- 
mentioned series will be required to furnish 
satisfactory evidence that his employment is 
likely to result in his being transferred Inter
state at some future date.

The abovementioned arrangement is being 
introduced on a trial basis for three years and, 
of course, will apply to full privilege licence 
holders only.

RECIPROCAL LICENSING IN FINLAND
We have received from Niilo OH2XK, the 

Secretary of S.R.A.L., some information sheets 
about regulations for Amateur Radio in Fin
land. Any Amateurs intending to travel to 
Finland can obtain such information from F.E. 
or write to S.R.A.L., P.O. Box 10306, Helsinki 
10, Finland. In short, OH licences will be 
granted to the citizens of Australia as well 
as about 12 other countries.

JAMBOREE-ON-THE-AIR
The Boy Scouts World Bureau indicates that 

the 12th Jamboree-on-the-Air will be held in 
the third week in October, thus making the 
date for 1969 as 18th-19th October. National 
organisers of J.O.T.A. may. be Interested to 
contact L. Jarrett, of the World Bureau, on the 
10 and 15 metre bands most week-ends using 
his HB9AMS call sign.

H A M  A D S
Minimum $1 for forty words.
Extra words, 3 cents each.

H AM ADS W ILL NOT BE PUBLISHED UNLESS 
ACCOMPAN IED  BY REMITTANCE.

Advertisements under this heading will be accepted 
only from Amateurs and S.w.l’s. The Publishers 
reserve the right to reject any advertising which, 
in their opinion, is of a commercial nature. Copy 
must be received at P.O. 36, East Melbourne, 
Vic., 3002. by 5th of the month and remittance must 

accompany the advertisement.

A IK I 707 professional delux, hi-fi Tape Recorder 
and reproducer, in as new condition. Dual track, 
single lever speed change mechanism, automatic 
shut off, loudspeaker, tape index counter, large 
VU meter. Can be used for making recordings of 
excellent quality from mlc. or extended program 
sources. AM/FM  radio tuners, record players, TV 
sets, etc. May be used In either vertical or 
horizontal position. Complete with dynamic mic. 
5 In. spool, service tables. Instruction book. Spec. 
30 to 12000 c.p.s. at 7.5 in./sec. plus or minus 3 
db., S/N ratio more than 50 db. Dual track record 
play and erase heads, max. reel size 7 in. Output 
power 5 watts max., power requirements 100/230v. 
50 or 60 eye. S140. A. Swinton, Kulnura, N.S.W., 
2251. Phone 261.

FOR SALE: Apache Tx, five-band with SB-10 S.s.b. 
Adaptor, excellent condition, $200. BC348 Receiver, 
p.s. and speaker, S60 o.n.o. VK3ADY, Phone 
88-4005 (home), 62-6025 (bus.) (Melbourne).

FOR SALE: Collins 302C-3 RF Wattmeter. Switch 
for forward and reflected power, dual scale. 200 
watts and 2000 watts, very accurate, as new. $95. 
A. Swinton. Kulnura. N.S.W. VK2AAK.

FOR SALE: FL100B Transmitter, five-bands, excel
lent condition, S225. A lso Star SR600 Receiver, 
double conversion on 80 metres, triple conversion 
on other bands, pre-selector, 1st local oscillator 
xtal controlled, beautiful condition, twelve band 
positions, S240. VK3CH, A. Nunn, 10 Arcady Gr., 
Vermont, Vic., 3133.

FOR SALE: Galaxy V. (less power supply). Galaxy 
Remote VFO, Heath SB200 Linear, $675. R. Mirdas, 
Box 1277, Canberra City. Phone 49-2649 (days).

FOR SALE: Hi-Gain 204BA 4-element 20 metre
beam. New. still in box, $140. R. Mirdas, Box 
1277. Canberra City.

FOR SALE: Model 32S3 Collins Transmitter, latest 
model, top notch condition, as new. A  highly 
flexible transmitter. 3.4 to 29.7 Me., p.e.p. 175 w. 
input. 100 w. output. Grid blocked keying with

adjustable soft or hard output, usable for RTTY. 
Dual conversion. Collins ALC and inverse feedback. 
CW spotting control allows zero beating with in
coming signal. Fitted with Collins mechanical 
filter, bandswitch. etc. 11 selectable crystal posi
tions In 200 Kc. segments. Very high stability, 
100 eye. after warm-up, easy access. Front panel 
selection provides optional transceiver^ operation. 
CW sldetone for monitoring in receiver? In all, a 
very high quality transmitter. $650. A. Swinton, 
Kulnura, N.S.W., VK2AAK.

FOR SALE: Model 62S-1 Collins Transverter for 
use on 2 and 6 metres by merely pressing a switch 
to change from h.f. In built power supply, 160w. 
p.e.p., 4X150 final on VHF. Any mode of opera
tion— SSB, AM. CW  and RTTY, as determined by 
exciter. Ultimate In frequency stability, 23 switch- 
able crystals 0.005%, 200 Kc. increments 143.6/ 
148 Me. and 49.6-54.2 Me. Power output 65w. p.e.p. 
S680. A. Swinton. Kulnura. N.S.W., VK2AAK.

FOR SALE: Webster Band-Spanner whip. Like new, 
S35. R. Mirdas, Box 1277, Canberra City.

KW77 Triple Superhet., Amateur Bands Rx, 1.8- 
29.7 Me. in seven bandspread bands, CW, AM, 
SSB. xtal cal. fast/slow AGC, S200 or near offer. 
R. Collins, VK5RY. 5 Dean Court, Modbury, S.A., 
5092. Tel. 64-1210.

SELL: Eddystone EC10 fully transistorised s.s.b. 
and a.m. Communications Receiver. Brand new in 
original carton with Instruction manual. $175. Roth 
Jones. 1 Albert Road. Melbourne. Vic., 3004. 
Phone 26-6911.

SELL: SB200 with spare set of valves, $180. Drake 
TR3 Transceiver with remote VFO. power supply, 
plus spare set of output valves, $550. SBE34 Trans
ceiver, operates 240v. a.c. or 12v. d.c., microphone 
and cables, spare set valves and transistors. $350. 
H. G. Wilson. 31 Glenview St., Greenwich, N.S.W., 
2065. Telephone 43-2427.

SELL: 400w. 3-band Linear, g.g. 811 As, a.c. p.s.u., 
S65. 160 mx Transceiver, 150w . a.m., needs sep
arate p.s.u., S25. Channel A  FM  Base Station, 
A.W.A. 40w., a.c. p.s.u., control unit, $45. MR10A, 
Channel A  and B, complete mobile installation, $50. 
VK3AST. Phone 787-2318.

WANTED: Johnson Matchbox or Mi lien Transmatch. 
Must be in excellent condition. Ph. 86-5321 Ext. 
388 (business), 878-4939 (private). P.O. Box 69, 
Kew. Vic.. 3101.

WANTED TO BUY: General coverage Communica
tions Receiver, AR7 or similar. Condition and 
price to P. W. Curran, Kllmany P.O., Vic., 3848.

WANTED: Traps 10M and 15M for Hy-Gain TH4 
Tri-Band Beam. Replacements for damaged units. 
Any number will help. Even one. A lso want Rx 
FR100B. SX122, SX117. SX100. or similar. Paul 
Rodukoff. 21 Derby St.. Hawthorne, Old., 4171.
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DURALUMIN, ALUMINIUM ALLOY TUBING 
IDEAL FOR BEAM AERIALS AND 7.V. 

• LIGHT * STRONG * NON-CORROSIVE 
STOCKS NOW AVAILABLE FOR IMMEDIATE DELIVERY 

A L L D I A M E T E R S - R T O 3 " 
Price List on Request 

STOCKISTS OF SHEETS—ALL SIZES AND GAUGES 

G U N N E R S E N A L L E N M E T A L S PTY. LTD. 
HANSON ROAD, 
WINGFIELD, S.A. 

Phone: 45-6021 (4 lines) 
Telegrams: "Metals," Adel. 

SALMON STREET, 
PORT MELBOURNE, VIC. 
Phone: 64-3351 (10 lines) 
Telegrams: "Metals," Melb. 

C A L L B O O K 
1968-69 EDITION 

NOW AVAILABLE! 75 Cents, from your usual Supplier 

BRIGHT STAR CRYSTALS 
FOR ACCURACY, STABILITY, ACTIVITY 

AND OUTPUT 
Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 

DC11, FT243, HC-6U, CRA, B7G, Octal. HC-18U. 
THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 

AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Kc. 

5,500 Kc. T.V. Sweep Generator Crystals, $7.25; 
100 Kc. and 1000 Kc. Frequency Standard, $17; 

plus Sales Tax. 
Immediate delivery on all above types. 

AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Kc. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 

ALSO AMATEUR TYPE CRYSTALS —3.5 Mc. AND 7 Mc. BAND. 
Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 

Amateur—from $6 each, plus Sales Tax. 
Regrinds—Amateur S3, Commercial $3.75. 

CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 

New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 

BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 

With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 

V H F 
COMMUNICATIONS 

A PUBLICATION FOR THE RADIO AMATEUR 
ESPECIALLY C O V E R I N G VHF. UHI A r O MICROWAVES 

VHF COMMUNICATIONS, the Interna-
tional Edition, printed in English, of the 
well established German Publication 
UKW-BERICHTE, is an Amateur Radio 
magazine catering especially for the VHF, 
UHF and Microwave enthusiast. 

VHF COMMUNICATIONS will follow the 
same path as UKW-BERICHTE. by special-
ising in the publication of exact and 
extensive assembly instructions for VHF, 
UHF and Microwave transmitters, receiv-
ers, converters, transceivers, antennas, 
measuring equipment and accessories, 
which can be easily duplicated. The lat-
est advances in semiconductors, printed 
circuits and electronic technology are 
described in great detail. For most art-
icles, all the special components required 
for the assembly of the described equip-
ment, such as epoxy printed circuit 
boards, trimmers, coil formers, as well as 
metal parts and complete kits will be 
available from the Australasian Repre-
sentative. 

VHF COMMUNICATIONS also features in-
formation regarding the development of 
electronic equipment, measuring methods, 
as well as technical reports covering 
new techniques, new components and 
new equipment for the Amateur. 

VHF COMMUNICATIONS is a quarterly, 
published in February, May, August and 
November. Each edition contains roughly 
sixty pages of technical information and 
articles. 

VHF COMMUNICATIONS' subscription 
rate (air mailed direct from the publisher) 
is S5.50 per year. Every copy is dis-
patched in a sealed envelope to ensure 
that it arrives in perfect condition. 

Some copies of the German edition UKW 
Berichte are available free for perusal. 
Subscriptions, either cheque or money 
order/postal note should be forwarded 
to the Australasian Representative, Mr. 
Gordon Clarke, 2 Beaconview St., Bal-
gowlah, N.S.W., 2093, Australia. 

J ^ U K W 
^ V BERICHTE 

ZEITSCHRIFT FOR DEN VHF-UHF-AMATEUR 
ULTRAKURZWtUF-N. UNO DEZ IMFTf ft'.'.'E LLENTECHN rK 

k 
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.Going SSB? 
BAIL E L E C T R O N I C S E R V I C E S have the answers! 
W i d e s t choice from the Y A E S U Australian Agents. 

FRDX-400 Receiver: 160-10 mx, I.F. "T" notch filter, 
100/25 Kc. calibrator, selectable slow/fast AGC, 
provision for internal installation of FET VHF con-
verters, FM with squelch. Laboratory proven, 
outstanding sensitivity. Can be linked with 
FLDX-400 for transceiving. 

FLDX-400 Transmitter: PA 2 x 6JS6A, 300w. 
speech peak input. Mechanical filter, VOX, ALC; 
adaptable to FSK for RTTY. 

FTDX-400 Transceiver: 80/10 mx, 400-500w„ built-
in AC power supply, VOX, ALC, off-set tuning, 
calibrator . . . the lot! 

FLDX-200G Linear Amplifier: A B 2 grounded gr id, 
built-in power supply and SWR indicator. Forced-
air cooling. A real signal booster for any Amateur 
exciter or transceiver. Officially approved for 
Australian Amateur use at 400w. p.e.p. output. 
FTDX-100 Transceiver: Low current drain, tran-
sistorised, AC/DC power supply built-in. Many 
additional features; ideal for portable/mobile, 
150w. peak input. 
FTV-650 Six Metre Transverter: C o n v e r t s your 28 
Mc. SSB to VHF, includes receiving converter. 
FT-200 NEW Transceiver . . . Available shortly. 
(Circuit: 50 cents plus 5 cents postage.) 

Also available: Transceiver FT-50, Transmitter FL-50, Receiver FR-50, Low Pass Filter FF-30DX, Type "F" SSB Generator 
Assembly, SWR Meter K-109, Yaesu valves and spares, Co-ax. Connectors, Hy-Gain (U.S.A.) Beams. 

BAIL POLICY: Manufacturer-backed 90-day warranty. All sets are 
tested before despatch. After-sales service and spares availability. 

Full details from the authorised Australian Agent: 

BAIL ELECTRONIC SERVICES, 60 Shannon St., Box Hili North, Vic., 3129. Ph. 89-2213 
Rep. in N.S.W.: A. J. ("SANDY") BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Telephone (STD 067) 66-1010 

Cover size: square plus 
terminal pin projections: Dial 
diameter: 2\"-, Escutcheon: Oval 
2 i " x 3"; Overall depth behind 
panel: Single unit 2>f6", Double 
Unit 3 % " ; Mounting: 2 x V 
holes l i " centre distance with 
i " dia. centre hole. 

I 

The Ultimate in 
Control Reliability! 

ATTENUATORS 
AND FADERS 

by TRIMAX 
The 'Trimax' Model G.45 Fader is a new design 
evolved from experience gained over twenty years 
of this type of manufacture, and features solid 
non-staining silver alloy contacts, floating rotor with 
three contact pressure points, optimum, permanently 
maintained contact pressure, rigid four pillar con-
struction. 
Porous bronze main bearing, stainless steel spindle, 
high quality phenolic resin stud plates with acetal 
resin rotor bosses, diamond lapped contact surfaces, 
positive knob stop in addition to individual rotor 
stop, high stability resistors. 

F A C T O R Y : 
TRIMAX" DIVISION 

CNR. WILLIAMS RD. t CHARLES IT., NORTH COIURC, VICTORIA. 'FHONI: 3 I 1 J 0 J . , , TIUSRAfHIC ADDRISi: "TRIMAX" Mil l , LM50 
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S P E C I F I C A T I O N S : 

f r e q u e n c y : 80m Band 3.5-4.0 MHz 
40m Band 7.0-7.5 MHz 
20m Band 14.0-14.6 MHz 
15m Band 21.0-21.6 MHz 
10m A Band 28.0-28.6 MHz 
10m B Band 28.5-29.1 MHz 
10m C Band 29.1-29.7 MHz 

C o m m u n i c a t i o n M e t h o d : SSB (A3j) 
AM (A 3H) 
CW (Al) 

Maximum Input Power: (Xmitter final stage) 
200W (PEP) 

Standard Input Power: (Xmitter final stage) 
180W (PEP) 120W on 28 MHz band only 

A n t e n n a I n p u t I m p e d a n c e : 5 0 - 7 5 ohm 

Carrier Suppression R a t i o : More than 4 0 dB 

Single Side Band R a t i o : More than 4 0 dB 

M i c . I n p u t I m p e d a n c e : High impedance 
(dynamic or crystal mic. recommended) 

X m i t t e r Audio Frequency Characteristics: 
300-3,000 Hz (-6 dB) 

Receiver S e n s i t i v i t y : 1»V S / N 10 dB 
(14 MHz) 

Receiver S e l e c t i v i t y : 2 .7 kHz (-6 dB) 
5.0 kHz (-55 dB) 

Spurious Rejection Ratio: More than 4 5 dB 

Image Ratio: More than 60 dB 

U n d i s t o r t e d Power O u t p u t : More than 1W 

Receiver O u t p u t Impedance: 
SP 500 ohm 

PHONE 8 ohm 

P o w e r Consumption (using P S - 5 0 0 A C ) : 
450W (At maximum power output) 

250W (Receiving Mode) 

Tubes and Transistors used: 
17 TUBES, 3 TRANSISTORS, 15 DIODES 

Dimensions: W: 13'/«"; H: 8 h ! " ; D: U U " 

W e i g h t : 17 .6 lb 

FOR/FOA SYDNEY: TS 500, S491.00; PS 500 AC, S98.00 

CONSULT YOUR LOCAL RADIO DEALER, OR 

MAIL THIS COUPON tdt/erty 
Please forward free illustrated literature and 
specifications on Trio equipment. 

Name 

Address 

r e s tonW e l e c t r o n i c s 
V O L ^ PTY iTO 

SYDNEY. AUSTRALIA 
(A unit of Jacoby Mitchell Holdings Ltd.) 

376 E A S T E R N V A L L E Y WAY, R O S E V I L L E , N.S.W. 
Cables and Telegraphic Address: ' W E S T E L E C , ' 

_ _ _ _ _ Sydney. Phone: 431212 

LOW DRIFT 
CRYSTALS 

Or 

1.6 Mc. to 10 Mc., 
0.005% Tolerance, $ 5 

-a-

10 Mc. to 18 Mc., 
0 0 0 5 % Tolerance, $ 6 

•fr 

Regrinds $3 
THESE PRICES ARE SUBJECT 

TO SALES TAX 

SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 

MAXWELL HOWDEN 
15 CLAREMONT CRES., 

CANTERBURY, 

VIC., 3126 

Phone 83-5090 

LOG BOOK 
IS N O W AVAILABLE 

Larger, spiral-bound pages 
with more writing space. 

Price 75c each 
plus 17 Cents Post and Wrapping 

Obtainable from your Divisional 
Secretary, or W.I.A., P.O. Box 36, 

East Melbourne, Vic., 3002 
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TRIO  TR2E 
2 METRE TRANSCEIVER
• Triple conversion receiver with 

crystal locked 2nd and 3rd oscilla
tors for maximum selectivity and 
sensitivity.

® Separate VFO tuning for both re
ceiver and transmitter.

• Nuvistor RF amplifier.
9 Provision for crystal locking of the 

transmitter.
• 12 volts DC (internal transistor 

power supply) and 230/240 volts 
AC operation.

• Noise limiter and squelch.
• 17 tubes. 4 transistors and 7 diodes.
• 1 microvolt sensitivity for 10 db. 

S/N ratio at 146 Me.
•  :"S " meter, RF output meter, and 

"netting" control.
Price: $282.00

MILLER 8903B PRE-WIRED 
I.F. STRIPS

455 Kc. centre frequency, 55 db. 
gain, uses two PNP transistors 
and diode detector. Bandwidth
5 Kc. at 6 db. DC requirements:
6 volts at 2 mA.

Price: S9.70
Plus pack and post 25 cents

VALVE SPECIALS
ATS25 ceramic base 807, 70c or 

three for S2.
815, 70c.
6AC7, 20c or 12 for $2.
6J6, 30c or 7 for $2.
6CQ6, 20c or 6 for Si.
VR150/30, 75c or 3 for $2.
QB2/250 (813), new and boxed, 

$7 ea.
6H6 metal, 20c each.
DM71 indicator tube, 40c ea. or 

6 for $2.
6F33, 30c ea.

RESISTORS
Mixed Values 
$2 per 100

plus postage 20 cents

CAPACITORS
Mixed Values 

80 for S2
plus postage 20 cents

STAR ST-700 
TRANSMITTER

SSB —  AM —  CW 
80 Metres to 10 Metres

9 Ultra-precision three-stage double 
gear tuning mechanism, completely 
free of backlash, spreads each 600 
Kc. over 1.68 metres with 1 Kc. 
dial calibrations.

• Stability better than 100 cycles. 
"Vackar” type VFO. Voltage regu
lated power supply.

9 Uses mechanical filter at 455 Kc. 
specially designed for SSB. Select
able upper or lower sideband. Car
rier and sideband suppression 50 
db. or more.

•  May be connected with STAR $R- 
700A receiver for transceive opera
tion.

•  Fully adjustable VOX and ANTITRIP 
circuits for automatic transmission/ 
reception.

•  Press-to-talk relay, break-in keying 
and sidetone oscillator for CW 
monitoring.

•  Automatic level control circuit 
assures high quality distortion free 
SSB.

9 Built-in antenna relay.
• Final stage uses two 6146s in par

allel with conservatively rated input 
of 250 watts PEP on SSB and CW, 
100 watts on AM.

• Built-in heavy duty power supply 
with adequate reserve margin as
sures trouble-free operation.

•  Power supply 220 to 240 volts AC 
50 cycles.

Price: $519.50

CARBON POTS 
20 cents ea.

WIRE-WOUND POTS 
40 cents ea.

3000 TYPE RELAYS
large range

Only 50 cents ea.

VACUUM SEALED RELAYS
mainly 24 volts 

50 cents ea.

TRANSISTORISED
COMPUTER BOARDS

from $3

FULL RANGE OF MULTIMETERS

STAR SR-700A 
RECEIVER

SSB —  AM  —  CW
9 Ultra-precision three-stage double 

gear tuning mechanism, completely 
free of backlash, spreads each 600 
Kc. over 1.68 metres with 1 Kc. 
dial calibration.

•  Stability better than 100 cycles. 
"Vackar” type VFO. Voltage regu
lated power supply.

•  Triple conversion. IF’s 1650 Kc. and 
55 Kc. First and third oscillators 
crystal controlled.

9 Imagine ratio better than 60 db. on 
all bands. Beat interference below 
noise level.

•  Variable selectivity band pass filter 
at 55 Kc. provides steep cut offs 
and a good shape factor. Four 
positions: 0.5, 1.2, 2.5 and 4 Kc. 
(at 6 db. down).

•  T-notch filter provides better than 
50 db. attenuation.

® Variable decay AGC. Variable BFO 
tuning.

•  Output terminal on VFO for trans
ceive operation.

•  Product detector for SSB/CW. 
Diode detector for AM.

•  Noise limiter with adjustable clip
ping level operates on AM. SSB 
and CW.

® Built-in 100 Kc. crystal calibrator 
(crystal included). Zero adjust
ment on VFO.

•  Sensitivity better than 0.5 uV. for 
10 db. S -(- N ratio on SSB and 
CW, better than 1 uV. on AM.

© Power output, 1 watt. Impedance, 
4 ohms.

•  13 tubes, 6 diodes.
Price: $461.50

MARCONI TF885A 
VIDEO OSCILLATOR

Price: $120

SANSEI SE405 S.W.R. BRIDGE
1 Me. to 150 Me., also doubles 

as a Field Strength Meter 
Price: S21 inc. tax

WE SPECIALISE IN CRO’s
Cossor, Solarton, Dumont, 

A.W.A., Philips, E.M.I.
From $80

See us for all Marconi Test 
Equipment

All Prices Subject to Alteration without Notice. All Items Freight Extra.

UNITED TRADE SALES PTY. LTD.
280 LONSDALE ST., MELBOURNE, VIC. (Opp. Myers) Phone 663-3815
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U PROPRIETARY LIMITED 

CUSTOMER SERVICE 

NEW.. . AC BRIDGE! 
u n n 

R a p a r 
m o d e l BR8 
Measures: 

Resistance, Capacitance, 
Inductance and 
Transformer Tarns Ratios 

Price: $46.00 + 15% ST 

SPECIFICATIONS: 

Resistance: 0.1 ohm to 11.1 megohm in 5 ranges 
Accuracy: 0.1 ohm to 10 ohm ± 2 % ±0.1 ohm 

10 ohm to 5 megohm ± 1 % 
5 megohm to 11.1 megohm ± 5 % 

Inductance: 1 uH. to 111 H. in five ranges 
Accuracy: 1 uH. to 100 uH. ± 5 % ±1 uH. 

1 mH. to 111 H. ± 2 % 

Capacitance: 10 pF. to 1110 uF. 
Accuracy: 10 pF. to 100 pF. ± 2 % ±10 pF. 

111 pF. to 111 uF. ±1.5% 
111 uF. to 1110 uF. ± 5 % 

Turns Ratio: To 11100 :1 ±1.5% 
Bridge Frequency: 1 Kc. 
Power Source: 1 x 216 9-volt battery 
Size: 71/2" wide x 5" high x 3" deep. 

RADIO PARTS PTY. LTD. 
MELBOURNE'S WHOLESALE HOUSE 

562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 

OPEN SATURDAY MORNINGS! 

Amateur Radio, March, 1969 





»>:>>>:>>>>>>>:>:>>>>>>:^ 

FIXED CONDENSERS 
125 Volt Rating: 

10. 15. 18. 22. 27. 33. 39, 47, 56, 68, 82. 100. 120. 
150 , 220 , 270. 330, 390 , 425. 470. 560 pF. all 13c ea. 

0.01 uF. 160v. 12c 0.0018 uF. 600v. 13c 
0.01 600v 25c 0.0022 ., 400v. 12 c 

0.012 125v 13c 0.0022 .. 600v. 18 J 

0.012 400v 12c 0.0027 .. 400v. 17c 
0.012 600v. 19c 0.0027 ,. 600v. 18= 
0.015 125v. 13c 0.0033 ,, 400v. 12c 
0.015 600v. 19c 0.0033 ,. 600v. 14c 
0.018 600v. 22c 0.0039 ., 400v. 12c 
0.022 125v. 13c 0.0039 ,. 600v. 18c 
0.022 400v. 14c 0.0047 ,. 400v. 15c 
0.022 600v. 24c 0.0047 ,. 600v. 22c 
0.027 160v. 14c 0.0056 .. 400v. 15c 
0.027 400v. 15c 0.0056 .. 600v. 15.: 
0.027 600v. 22c 0.0068 ,. 400v. 15c 
0.033 125v. 14c 0.0068 600v. 15c 
0.033 400v. 15c 0.1 125v. 15c 
0.033 600v. 22C 0.1 400v. 18: 
0.039 125v. 14c 0.1 600v. 27c 
0.039 400v. 14C 0.2 400v. 20C 
0.039 600v. 28c 0.5 400v. 20c 
0.047 125v. 14c 0.12 125v. 25C 
0.047 400v. 140 0.12 600v. 20c 
0.047 600v. 14c 0.15 125v. 15c 
0.056 125v. 14C 0.15 400v. 15c 
0.056 400v. 14C 0.15 600v. 20C 
0.056 600v. 18c 0.18 125v. 17C 
0.068 125v. 13c 0.18 400v. 17C 
0.066 400v. 14C 0.22 125v. 15c 
0.068 600v. 18c 0.22 400v. 22c 
0.082 125v. 20c 0.22 600v. 24c 
0.082 400v. 22C 0.27 125v. 22c 
0.082 600v. 28C 0.27 400v. 25c 
0.001 125v. 15C 0.27 600v. 28; 
0.001 400v. 15C 0.33 125v. 25C 
0.001 600v. 18c 0.33 400v. 28c 
0.001 5Kv. 45C 0.39 160v. 22c 
0.001 Feed Thru 29c 0.39 400v. 40c 
0.0012 uF. 400v. 15C 0.47 125v. 2Ev 
0.0012 600v. 15C 0.47 400v. 350 
0.0015 200v. 15C 0.47 600v. 40C 
0.0015 600v. 15C 0.68 125v. 35c 

1 Mc. CRYSTALS 
Mounted In octal plug, suitable for BC221 Fre-

quency Meter. To clear. S8.00. 

CO-AXIAL CABLE 
72 ohm 3/16 in. diam. Co-ax. Cable, new. 

100 yd. roll, S18. Postage 75c. 20c yd. 

FIVE-CORE CABLE 
5 x 5/0076. Ideal for Intercoms.. Telephones, etc. 
New. 100 yd. rolls, S17 (postage 75c), or 20c yd. 

DISC CERAMIC CONDENSERS 
30 assorted in packs. S1.20. Postage 10c. 

MOBILE WHIPS 
Four sections, 16 feet long 

Price S3.00. postage 20c 

MATRIX BOARDS 
260— 6 ,. 6 
262— 6 .. 12 
270— 9 .. 6 
272— 9 .. 12 
287—12 ,. 6 
288—12 .. 9 

17c 
27c 
53c 
40c 
70c 
53c 
78c 

Postage 10c 

1967 CALL BOOKS 
Old stock. Price 45c. 

DISPOSALS SPECIALS 
TV Tuners. M.S.P., incremental, brand new. com-

plete with valves 6ES8 and 6U8. Price S5.53. 
Carbon Resistors. 100 assorted Vi and 1 watt. Good 

selection. All popular types. SI.75 packet. 
Mica Washers and Grommets. 25c packet. 
Audio Transformers (A. & R. Type}: 

10 watts. Primary: 8.000 c.t.. ultra linear, 43 p o. 

taps. Secondary. 2, 8. 16 ohms. Price S7.5J. 
40 watts. Primary: 6600/4500 ohm3, push pull. 

Secondary: 500, 250. 125 , 50 ohms. Price S1-J. 
15 watts. Primary: 10.000/8,000 ohm3 push pull. 

Secondary: 2. 4, 8, 15 ohms. Price S5.53. 
5 watts. Primary: 10.000 ohms, s ingle ended. 

Secondary: 2. 3.5. 8, 15 ohm3. Price S4.00. 
Recording Tape Specials. Uiibaxed Scotch brand. 

New. guaranteed. 
2 Reels, 900 ft.. 5 inch. Polyester base, S3.95. 
2 Reels. 1800 ft.. 7 In. Polyester base. S7.75. 

Transistor Driver Transformers. Type AMT-208, 
Primary imped.: 5000 ohms: secondary imped..: 
1500 ohms X2. 75c or three for S2. 

HIGH IMPEDANCE HEADPHONES 
New. Price S2.50. Postage 20c. 

LOW IMPEDANCE HEADPHONES 
8 ohms. Price S2.50. Postage 20c. 

POCKET RADIO 
Type ER22. Complete with ear piece. Price S1.75. 

Postage 10c. 

SPECIALS! SPECIALS! 
Stereo Arms complete with Cartridge (ceramic), 

Price S4.75. postage 20c. 
Dust Bug, complete, fits most turntables, $4.75, 

postage 10c. 
»IR3P Bl: MH3P Blank Meter Cases, no movement, S1.50, 

postage 10c. 
LT91 Rectifier. 20 volts. 2 amps.. S1.50, post. 10c 
Dial Drums: IV2 in. 30c. 3 in. 50c, 5V2 in. 70c. 

postage 10c. 
A C Adaptor Socket. Type J200, 55c, postage 10c. 
A C Adaptor Plug. Type P200. 75c, postage 10c. 
Transistor Plug. P112. 3-5 mm.. 23c, postage 10. 
Transistor Socket to suit, 15c, postage 10c. 
200H Meter Movement, 56.75, postage 30c. 
200H Meter Rectifier, S1.20. postage 20c. 

SWITCHES 
S/P Switch 
D.P.D.T. Switch 
Slider Switch, large type 
Slider Switch, small type 

Postage 10c 

50c 
$1.00 

48c 
32c 

MULTIMETER, Model OL-64 
20,000 ohms per volt d.c., 8,000 ohms per volt a.c. 

Specifications: 
D.C. volts: 0-0.3, 1, 10. 50 . 250 . 500, 1,000 , 5,000. 
A.C. volts: 0-10. 50. 250. 1.000. 
D.C. current: 0-30 uA.; 1. 50. 500 mA.; 10 A. 
Resistance: 0-5, 500K ohms: 5, 50 megohms. 
Decibels: M inus 20 to plus 22 db., plus 20 to plu3 

36 db. 
Capacitance: 250 pF. to 0.02 uF. 
Inductance: 0-5000 H. 
Load current: 0-0.06. 0.6 , 60 mA. 
Self contained batteries: 22.5v. (BL-015) x 1, 1.5v. 

(UM3) x 2. 
Size and weight: 6 x 4 - 1 / 5 x 2 in. 650 g. 
Meter movement fund, sensitivity: 30 uA.. F.S.D. 

Price $19.75. postage 25c. 

CLARION AUTO RADIO 
Model CR208E, New. Push-bution tuning superhet. 
with r.f. amplifier. Tuning rango. 530 to t60S Kc. 
I.F.. 452.5 Kc. Sensitivity, less ;han 20 db. Sel-
ectivity. more than 20 db. al plus or minus 10 Kc. 
Output, more than 3.5w. 0 transistors and 3 diodes. 
Power supply: 6v. DC negative ground, less tha 1 
1.2A: 12v. D C negative or positive ground, less 
than 0.8A. Price S59.50. Postage 70c. 

TAPE CASSETTES 
Type C30 51.85 Type C90 S3.23 
Type C60 S2.30 Type C120 S4.25 

Postage 10c 

SPEAKERS, TRANSISTOR TYPE 
2V) inch diam.. 8 ohms S1.75 
23/4 Inch diam.. 8 ohms S2.00 
4 inch diam.. 8 ohms $2.25 

Postage 20c 

MIKE INSERTS 
MC9/BM3 Inserts. Price $1.57. postage 10c. 

VERNIER DIALS 
Type T501, 1-7/16 Inches .... 
Type T502, 2 inches 
Type T503 . 2 % Inches 

Postage 2C 

S2.15 
S2.75 
S3.32 

SATO COIL FORMERS 
4-pln. 1'/4 in. diam., 2 in. long 
5-pin. 1V4 in. diam., 2 long 

Postage 10c 

VARIABLE CONDENSERS 
Jackson, type with 

25 pF $1.75 
100 pF S2.25 

inch diam. shaft 
150 pF $2.50 

Postage 10c 

PANEL METERS 
Brand New in Cartons. Plus Postage 20c 
Type F597: 0-50 uA.. 23A in. round, mounting hole 

2-1/16 in. Price $3.75. 
Type F351: 0-200 uA., 2 % in. square, mounting 

hole 1 % in. Price S3.75. 
Type F366: 500-0-500 uA., 2 'A in. square, mounting 

hole 13A in. Price S3.50. 
0-10 volts A C . 3 in. square, mounting hole 2 % in. 

Price $4.00. 
Type F471: 50 volts DC. 3 in. square, mounting 

hole 2 % in. Price S4.00. 
Type F516: 500 volts AC . 2V2 in. square, mounting 

hole 1 % in. Price $4.00. 
Type Q515: 150 volts AC . 2V4 in. square, mounting 

hole 13A in. Price $3.50. 
Type S045: 20 volts AC , 2 in. square, mounting 

hole 1V4 in. Price S3.50. 
Type F497: 1-0-1 mA.. blank scale, 2Vi in. square, 

mounting hole 2V4 in. Price S3.00. 
Type F498: 1-0-1 mA., blank scale, 3 in. square, 

mounting hole 23U in. Price S3.75. 
Type F499: 1-0-1 mA., blank scale, 4V* in. square, 

mounting hole 3Vi in. Price S4.25. 
Type F555: 10 mA.. blank scale. 2V4 in. square, 

mounting hole 1 % in. Price S3.00. 
Type F490: 50-0-50 uA., blank scale, 2Vk in. square, 

mounting hole 1 % In. Price S4.00. 
Type F491: 50-0-50 uA.. blank scale, 3 in. square, 

mounting hole 23/4 In. Price S4.50. 

LOG BOOKS 
Price 75c each. 

HAM RADIO SUPPLIERS 
323 ELIZABETH STREET, MELBOURNE, V I C 3000 
Phones: 67-7329, 67-4286 All Mail to be addressed to above address 

We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc. 
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Shown on our front cover this month 
is the "ham shack" laboratory of 
Geloso, Milan, Italy. This equipment 
was operated by John Geloso (died 
1st Feb., 1969), who will be remem-
bered by many operators throughout 
the world as one of the early members 
of the Italian Radio Society. Depicted 
left to right: The Geloso G209 re-
ceiver and the G222 a.m. transmitter. 



C O M P O N E N T CHECK-LIST" 
A selected range of products useful for Amateur application 

Prices include Sales Tax but are subject to change without notice 

Please include Freight with Order 

SUB-MINIATURE ELECTROLYTIC 
CONDENSERS, ELNA TYPE RB 
Type RB Electrolytics are particularly suited to 
printed circuit wiring. P i g ta i l s are brought 
out at one end for vertical mounting. Low 
leakage, extended shelf life, compact and 
robust, high ripple rating, low cost. 

Wkg. Surge Ripple Price 
Capacity Volts Volts Current (inc. S. Tax) 
0.5 uF. 25 30 10 mA. 19 Cents 

2 .. 12 14 10 .. 19 ., 
2 ,, 25 30 10 ,. 20 ,, 
5 „ 10 12 10 „ 19 ,. 
5 ,. 12 14 20 „ 19 „ 
5 „ 25 30 25 „ 20 „ 

10 „ 10 12 10 ., 19 „ 
10 ,. 12 14 25 .. 19 „ 
10 „ 25 30 40 .. 24 ,. 
25 „ 25 30 130 ., 24 ,. 
25 ,, 50 55 150 .. 26 ,. 
30 „ 10 12 50 ,. 20 ,. 
30 ,. 12 14 100 ,. 20 ,, 
50 ,. 10 12 60 ,. 24 ,, 
50 .. 12 14 200 ,. 24 „ 
50 .. 25 30 250 .. 26 ,. 

100 ,. 10 12 200 ,. 24 ,. 
100 .. 12 14 300 .. 24 ., 
100 .. 25 30 350 „ 31 „ 
250 ,. 12 14 400 ., 28 ,, 

Normal range of Power Supply Filter Condensers 
available In values of 8, 16, 24, 32, 50, 100 
and 200 uF. at working voltages of 350/500 v. 

P I - C O U P L E R S 

WILLIS MEDIUM POWER TYPE 
For use up to 600 watts p.e.p. Match plate 
loads of 2.000 to 3,500 ohms (Z) and higher 
into co-axial cable. Operating O increases on 
higher frequencies to Increase harmonic sup-
pression, enabling practical values of tuning 
capacity to be used on 10 and 15 metres and 
allowing for wiring Inductance (L). Incorpor-
ates extra switch section for shunting additional 
capacity (C) If required, or switching other 
circuits. Switch rated for 10 amps, at 2,000 
volts with contact resistant (R) of 0.8 milli-
ohms. Price S8.85. 
Geloso Pi-Coupler Type 4/111 for use with 

parallel 807s. 6146s, etc. 75 watts. S3.94. 
Geloso Pi-Coupler Type 4/112 for use with 

single-ended 807. 6146. etc. 75 watts. S3.94. 
Geloso Pi-Coupler Type 4/113 for use with 

parallel 807s. 6146s, etc. 100 watts. SS4.97. 

LOW PASS FILTERS 
A " C a b e n a " Low Pass Filter will fix t.v.i. 
Crt-off frequency. 30 Mc.. attenuation at 60 
Mc. better than 30 db.; insertion loss, neg-
ligible. Impedance 50-72 ohms. 

Price $11.50 

EDDYSTONE 
INSTRUMENT DIALS 

w 
] 

Cat. No. 898 

GEARED SLOW-MOTION 
DRIVE ASSEMBLY 

A high grade assembly designed for instrument 
application. The movement is gear-driven and 
fly-wheel loaded, giving a smooth, positive 
drive, with a reduction ratio of 110 to 1. The 
pointer has a horizontal travel of 7 inches. A 
circular vernier scale, marked over 100 div-
isions, rotates five times for one traverse of 
the pointer, and, read with the " 1 0 0 " scale on 
the dial, provides a total of 500 divisions. 

Price $22.22 

TEST EQUIPMENT 
S.W.R. METERS 

KYOR ITSU Model K-109 Standing Wave Ratio 
Bridge, 1:1 to 1:10 s.w.r. Impedance 50 and 
75 ohms. Frequency range 1.5 to 60 Mc . 
Includes 0-100 d.c. microammeter. Price S19. 

USE L.P.S. 
LUBRICATES. PENETRATES, A N D STOPS RUST 

How L.P.S. Saves Vou Time and Money 
1. Protects all metals from rust and corrosion. 
2. Penetrates existing rust—stops it from 

spreading. 
3. Displaces moisture on metal—forms fine 

protective film. 
4. Lubricates even the most delicate mechan-

isms at extreme temperatures. 
5. Penetrates to free rust frozen parts, nuts, 

bolts, etc. 
6. Prevents equipment failures due to mois-

ture (drives It out). 
7. Lengthens life of electrical and electronic 

equipment—improves performance. 
8. Restores equipment damaged by water con-

tamination and corrosion. 
9 Penetrates and protects plated and painted 

metal surfaces. 
10. Protects metals from salt atmosphere, acid 

and caustic vapors. 
11. Loosens dirt, scale, minor rust spots and 

cleans metal surfaces. 
12. Eliminates squeaks where most everything 

else falls. 

2 oz. Cans 
7 oz. Cans 

16 oz. Cans 

75c nett 
S I .25 nett 
S2.25 nett 

12 Cents 
14 
15 
15 
16 
19 
23 
33 
36 
40 
43 

(Prices include Sales Tax) 

INSTRUMENT BOXES 
These virtually water-tight die-cast boxes are 
made of zinc alloy material in four sizes. Each 
box is supplied w 'th a close-fitting flange lid. 
securely held with countersunk 4 BA screws. 
Natural finish. These substantial boxes are 
invaluable for many purposes. Sizes available: 

Type 6908/P (650) 4'/z X 3Vz X 2 in S2.85 
Type 6827/P (845) V U x 4'/j x 2 in S4.60 
Type 7134/P (896) 4 'A x 2V« x 1 In $1.98 
Type 903 7}'a x 4-11/16 X 3 in S4.97 

C A P A C I T O R S 
POLYESTER TUBULAR 

400 Volts Working 
1,000 to 10.000 pF 
12.000 to 22.000 pF 
27.000 and 33.000 pF 
39.000 and 47.000 pF 
56.000 and 68,000 pF 
0.082 and 0.1 uF 
0.12 and 0.15 uF 
0.27 uF 
0.33 uF 
0.39 uF 
0.47 uF 

GREENCAPS 
METALLISED POLYESTER CONDENSERS 
A range of high quality sub-miniature capaci-
tors ideally suited to transistorised circuitry 
and all low-medium voltage applications. An 
economical substitute for existing ceramic and 
polyester types. High capacitance stability from 
minus 25 deg. C. to plus 85 deg. C. 

100 Volts Working 
0.001, 0.0022 . 0.0033. 0.0039, 

0.0047 , 0.0056 . 0.0068 . 0.0082. 
0.01 and 0.022 uF 12 Cents ea. 

0.033 . 0.039. 0.047, 0.056. 0.068, 
0.082 and 0.1 uF 16 „ „ 

0.22 uF 20 ., „ 

200 Volts Working 
0.33 and 0.39 uF 24 Cents ea. 
1.0 uF 42 „ 
2.0 uF 58 „ „ 

(Prices include Sales Tax) 

TANTALUM ELECTROLYTICS 
Solid Tantalum Electrolytic Condensers suited 
to transistorised, good quality equipment, hav-
ing a better power factor and a superior cap 
acitance stability with temperature and time 
Range from 0.1 uF. to 50 uF. with an opera 
tional temperature range of from minus 40 deg 
C. to plus 85 deg. C. For indicating the anode 
(plus) connection, tantalum electrolytics are 
provided with a RED spot. When this spot is 
viewed with the leads downwards, the anode 
Is at the right of the spot. 

35 Volts Working, ex stock 
Values: 0.1. 0.15, 0.2, 0.3, 0.4. 0.5, 0.7, 1.0. 

1.5, 2.0. 3.0 and 4.0 uF. 

Price: 56 Cents each (inc. S.T.) 

W I L L I A M WILLIS & CO. PTY. LTD. 
430 ELIZABETH STREET, MELBOURNE, V!C., 3000. Telephone 34-6539 

Please include Freight with Order 
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PAINTON RELIABILITY 
^ - r n c ^ at the RIGHT price for these 

CONNECTORS 

heavy duty 
multicon 

standard 
range 

159 
series multicon 

Reliability is the keyword in the manufacture of Painton plugs and sockets. The four 
series available, Standard Range, Multicon, Heavy Duty Multicon and 159 series cater 
for many differing connector applications, and all have built-in reliability. 

PAINTON (AUSTRALIA) PTY. LTD. 
29 RAILWAY AVENUE, HUNTINGDALE, VICTORIA 3166. 'PHONE 569 0931 

Consult your PAINTON sales office for more detailed information. 
N.S.W. 2065 QLD. 4122 S.A. 5112 W.A. 6007 

6 Pacific Highway Douglas Electronics Pty. Ltd. 11 Black Top Road Everett Agency Pty. Ltd. 
St. Leonards 7 Gralunga Street Hil lbank 17 Northwood Street 

Mount Gravatt (Via Elizabeth Vale) West Leedervil le 
43 2652 49 5386 55 6339 8 4137 
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EDDYSTONE 
M o d e l " 9 4 0 ' ' 

H.F. Communications Receiver 
The Eddystone "940" is a general purpose communications receiver 
covering from 480 Kc. to 30 Mc. in five overlapping ranges. It is 
suitable for the reception of CW, AM and SSB signals, and by 
reason of the two RF and two IF stages incorporated a high per-
formance is secured throughout the frequency ranges. The built-in 
power supply unit permits direct operation from standard AC mains 
supplies of 110/125 and 200/240 volts, 40/60 cycles. 

Write for Technical Leaflets 

FEATURES— 

• Cascode type 1st RF amplifier stage. 
• Separate RF and AF gain controls. 
• Three selectivity positions—broad 10 kc., narrow 4 kc., crystal filter 

400 cycles (with panel-operated phasing control). 
• Panel-mounted carrier level meter. 
• Separate detectors for AM and for CW/SSB. 
• Efficient Noise limiter. 
• Gear-driven slow motion drive and vernier scale. 
• Image rejection: At 1 Mc. 90 db„ at 8 Mc. 75 db„ at 20 Mc. 40 db. 
• Push-pull audio output stage. 

Available ex stock: S420 plus 25% sales tax 
Duty free ex bond store Government Departments 

SOLE 
AGENTS: 

PT Y. LTD. 

608 COLLINS ST., MELBOURNE, VIC., 3000. Phone 61-2464 

64 ALFRED ST., MILSONS POINT, N.S.W., 2061. Phone 929-8066 

34 WOLYA WAY, BALGA, PERTH, W.A., 6061. Phone 49-4919 

W.I.A. D.X.C.C. 
L i s t e d be low a r e t h e h ighes t t w e l v e 

m e m b e r s In each sect ion. Pos i t i on In 
t he l is t is d e t e r m i n e d by t h e first n u m -
ber s h o w n . T h e first n u m b e r r e p r e s e n t s 
t h e p a r t i c i p a n t ' s t o t a l coun t r i e s less a n y 
c r e d i t s g iven f o r de le t ed coun t r i e s . T h e 
s econd n u m b e r s h o w n r e p r e s e n t s t h e 
to t a l D.X.C.C. c r ed i t s g iven , I nc lud ing 
de l e t ed c o u n t r i e s . W h e r e to ta l s a r e t h e 
s a m e , l i s t ings wi l l be a l p h a b e t i c a l b y 
cal l s ign. 

C red i t s f o r n e w m e m b e r s a n d t h o s e 
w h o s e to t a l s h a v e b e e n a m e n d e d a r e 
a lso s h o w n . 

P H O N E 
VK5MS 317/340 
V K 3 A H O 312/326 
VK6RU 308/333 
VK4HR 306/324 
V K 2 J Z 304/321 
V K 6 M K 304/323 

V K 5 A B 298/314 
V K 4 F J 285/304 
V K 4 K S 277/292 
VK4TY 275/278 
V K 2 A P K 272/277 
VK3TL 271/277 

E r r a t u m Feb . : Cer t . No. 93 s h o w n as 
V K 4 X Y s h o u l d r e a d : 

Cer t . No. 93 V K 4 X J 115/119. 

N e w M e m b e r s : 
Cer t . No. 94—VK4RF 112/112 
Cer t . No. 95—VK3ALM 106/106 

A m e n d m e n t s : 
VK3ZE 210/213 VK5BB 
V K 4 P X 
V K 3 V K 

192/193 
171/171 

151/154 
VK3TG 147/151 
VK4UC 124/124 

c.w. 
VK2QL 
V K 3 A H Q 
V K 4 F J 
V K 3 C X 
V K 2 A G H 
VK4HR 

V K 3 R J 
V K 3 K S 

300/322 
292/306 
290/314 
289/312 
282/296 
277/300 

VK3YL 
V K 2 A P K 
V K 3 A R X 
VK6RU 
VK3NC 
V K 3 X B 

A m e n d m e n t s : 
243/257 V K 2 Q K 
219/226 V K 4 R F 

267/284 
266/274 
266/275 
266/289 
264/277 
264/278 

146/146 
121/133 

O P E N 
V K 2 A G H 311/331 
V K 4 H R 310/334 
V K 6 R U 
V K 6 M K 
VK2VN 
VK2EO 

310/335 
305/324 
304/321 
302/325 

VK4TY 301/315 
V K 4 F J 298/322 
V K 2 A P K 289/299 
V K 3 A R X 289/298 
V K 3 T L 287/293 
V K 3 X B 286/274 

N e w M e m b e r s : 
Cer t . No . 116—VK2AND 102/102 
Cer t . No. 117—VK4RF 167/179 

V K 4 K S 
VK4UC 

A m e n d m e n t s : 
279/298 V K 4 P X 
218/219 

212/217 

APPLICATIONS ARE CALLED 
for the position of 

TRAINEE RADIO OFFICER 
for the Metropolitan Fire Brigades 
Board, Gisborne Street, East Mel-
bourne. 
Technical knowledge is required for 
the maintenance of Transmitters 
and Mobile Equipment. 
The Applicant wi l l be required to study for 
the Froficiency Certificate from the P.M.G's 
Department. 

Applications to be addressed to:— 
CHIEF OFFICER. METRO. FIRE BRIGADE, 
108 VICTORIA PDE., EAST MELBOURNE, 3002 
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ATTENTION SOUTH AUSTRALIAN AMATEURS 

VISIT O U R DISPLAY CENTRE W E E K L Y - 9 a.m. to 8 p.m. 

S.A. Agents for T R I O - S a l e s and Service 

HIGHFIELDS PTY. LTD. 
50 AUSTRALIAN AVENUE, CLOVELLY PARK, S.A., 5042 Phone 76-2489 

T R I O 

RECEIVERS 

T R I O 

TRANSCEIVERS 

A C 

"1 r-

BATTERY SAVER-A/C ADAPTOR 
Permits A/C Mains operation of Transistors and 

other 6-9V Battery Powered Equipment 
— at Negligible Power Cost I 

• 6 or 9 Volt (Nominal Voltage) selected by 
external switch. 

• Double insulated for absolute safety. 
• Handsome cabinet complete with 3 pin 

power point plug, and radio lead with plug. 
• Measures a compact 3£ ins. x 2£ ins. by 2 ins. 
• Suitable for any 6 or 9 Volt Battery Operated 

Transistor Equipment. 

APPROVED BY ELEC. SUPPLY AUTHORITIES 

P S 64 Specially for Tape Recorders 
P S 82 Specially for Transistor Radios 

Manufactured by: 
A & R ELECTRONIC EQUIPMENT CO. PTY. LTD. 
42-46 Lexton Road, Box Hill, Vic. 3128. 

Phone: 89 0238 
REPRESENTATIVES IN ALL STATES 
SCOTT THOMPSON P / L , 93 Gilles St.. Adelaide 23 2361 N.S.W. SOf lNAB ELECTRONICS P / L , 82 C j r l l o n Cr« i . . Summer Hil l 798 6999 
EVERETT AGENCY P / L , 17 Norihwood St., W. Leedervl l le 8 4 1 3 7 Q' lAND. K. A. VENN P/L., 71-73 D o g g e n Si'., Va l ley , Brl ibane 51 5421 
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FEDERAL COMMENT

PIRATES
The excellent editorial reproduced below needs no ex

planation. In passing, it is worth noting that Departmental 
enquiries were not limited to New South Wales but also took 
place in Victoria with, it is believed, satisfactory results.

We are grateful to Don Miller, VK2GN, President of the 
N.S.W. Division, for permission to publish his article which 
originally appeared in the monthly Bulletin of the N.S.W. 
Division.

"Some recent activities in Sydney by the P.M.G. Department and 
the Police Department, and the resultant publicity in news media with 
references to Radio Amateurs, caused quite a number of members to 
contact the Institute. These members wanted Council to take some action 
to counter this adverse publicity. Unfortunately, the press applies the 
term Radio Amateur loosely to any radio hobbyist, be he licensed or 
otherwise, and this made any immediate action difficult. However, this 
is under scrutiny at the moment and some worthwhile line of approach 
is being sought.

“As licensed Radio Amateurs, we can be concerned only with what 
goes on within our authorised bands. The question is— is our own house 
clean? I am afraid too many of us are overly tolerant of known and, in 
some cases, self-confessed ‘pirate’ operators in the Amateur bands, 
instead of actively discouraging this type of activity. How many of them 
would continue operation if we all ignored transmissions from any such 
stations and passed the word around the bands that VK2XYZ is an illegal 
operator? This appears to me to be the most effective method of dis
couragement— combined with a few calm words of advice when one finds 
oneself in QSO with a ‘pirate’.

“ Both h i. and v.h.f. bands seem to becoming equally popular with 
such operators, and recently I had the pleasure of hearing a relatively 
new licensee ‘read the riot act’ in a calm and impersonal manner to a 
self-confessed pirate with a self-allocated, somewhat indelicate, call 
sign, who was heard to state that he saw no reason to bother with exams., 
etc., when he already had his shack papered with QSLs from all over 
the world.

“ Do YOU remember how much effort you expended before that long- 
awaited Amateur Operator’s Certificate of Proficiency arrived in the mail?

“Do you value your hard-earned privileges so lightly that you are 
prepared to share them with others too indolent to make a similar effort?

"Over to you, gentlemen.”
— Don Miller, VK2GN.
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PROJECT-SOLID STATE TRANSCEIVER
PART SIX H. L. HEPBURN/  VK3AFQ, and K. C. NISBET,t VK3AKK

Only one module will be described 
in this article—the transmitter mixer. 
Fig. 17 gives the circuit diagram, from 
which it can be seen that the module 
consists of a Motorola 1550G integrated 
circuit used as a mixer and a 2N3564 
emitter follower.

Input from the heterodyne oscillator 
chain is gated by D25 to L25, which 
is a link winding on the cold end of 
the tuned circuit L26/C1. Reference 
to the receiver front-end diagram will 
show that the same input is made to 
all the receiver mixers in parallel with 
no gating used. The need to add a gate 
to the transmit mixer arises from the 
method of coupling used. Whereas the 
various receive mixers are capacitively 
coupled to the hetrodyning source, the 
transmit mixers are inductively coupled
• 4 E lizabeth S treet. East B righton , Vic.. 3187. 
t  25 Tham es A venue, Springvale, Vic., 3171.

and, if not isolated in some way, the 
input to the “active” module would 
be effectively short circuited by the 
link couplings of all other “inactive” 
modules.

When h.t. is applied to the “active” 
module via the bandswitch, D25 is 
switched into the conducting state via 
the 47 ohm/O.l/lK network. L26/C1 
is broadly resonant around the injec
tion frequency. Input to the 1550G is 
across pins 1 and 4 with pin 4 kept at 
r.f. earth potential by the 0.1 capacitor.

The 9 Me. s.s.b. output from the tx 
filter amplifier (Fig. 11, Feb. 1969 
“A.R.”) is applied to pin 10 of the I.C. 
via the 1-2K potentiometer and an 
0.047 uF. capacitor.

The potentiometer acts as a drive 
control and is front panel mounted. 
Since pin 10 of the 1550G is at a rela
tively high impedance, it is possible

Band L25
Link

L26 L27 L28 Cl
pF.

C2
pF.

C3
PF.

C4
pF.

160 6 turns 38 turns 80 turns 80 turns
33 470 470 4700

33 B.S. 33 B.S. 39 B.S. 39 B.S.

80 5 turns 30 turns 55 turns 55 turns
33 330 330 1500

33 B.S. 33 B.S. 33 B.S. 33 B.S.

40 4 turns 25 turns 38 turns 38 turns
22 100 150 1000

33 B.S. 33 B.S. 33 B.S. 33 B.S.

20 5 turns 34 turns 28 turns 28 turns
220 47 68 560

33 B.S. 33 B.S. 26 B.S. 26 B.S.

15 5 turns 30 turns 25 turns 25 turns 47 33 33 330
33 B.S. 33 B.S. 26 B.S. 26 B.S.

10 4 turns 20 turns 15 turns 15 turns
22 33 47 220

33 B.S. 33 B.S. 26 B.S. 26 B.S.

Table 1.—Coil Winding Data—Transmitter Mixers.
Note.—All coils wound on Neosid 722/1 bakelite coil formers; all use F29 slugs.

to use paralleled capacitive coupling to 
other mixers and obviate yet another 
switch bank.

Output at signal frequency from the 
1550G is from pins 6 and 9 with pin 9 
kept at r.f. earth potential by the 0.1 
uF. capacitor and receiving h.t. feed 
via the 100 ohm decoupling resistor.

L27/C2 and L28/C3/C4 are resonant 
at the signal frequency and serve to 
remove all but the required mixing 
product from the output. L27 and L28 
are inductively coupled.

C3 and C4 form a capacitive divider 
across L28 to give the necessary low 
impedance input to the 2N3564 emitter 
follower stage.

Output from the emitter follower is 
taken via the 0.047 uF. capacitor to 
the p.a. board to be described later.

Coil winding data is given in Table 1.
As in the case of the receiver front- 

ends, there is one complete “train” for 
each band. Each p.c.b. contains two 
signal “trains”. Thus two p.c.b’s are 
needed to cover four bands, three 
p.c.b’s for six bands and four p.c.b’s 
for eight bands.

AVAILABILITY
Full kits are available on application 

to 4 Elizabeth St., East Brighton, Vic., 
3187. Prices are as follows:

(a) Single-band kit ............... $10.40
(b) Two-band kit ................  $16.60
(c) Three-band kit ...............  $22.90
(d) Four-band kit ................  $28.90
(e) P.c.b. only ..............  each $2.00
(d) Instructions ....... per set $1.00

ADDITIONAL TIME SIGNAL 
FROM VNG, LYNDHURST

On Monday, 3rd February, 1969, at 
0600 E.A.S.T. an additional time signal 
broadcast commenced from station 
VNG, Lyndhurst, Vic.

The broadcast will be of an experi
mental nature on 20.5 Me., using the 
time signals and voice announcements 
of the normal VNG service. The emis
sion will be single sideband, reduced 
carrier, with the time signal appearing 
1 Kc. higher than the assigned fre
quency. Time of emission will be 0600 
to 2000 E.A.S.T. daily (i.e. 2000 to 1000 
U.T. or G.M.T. daily).

With the commencement of this addi
tional broadcast, the full schedule for 
time signal transmissions from VNG, 
Lyndhurst, Vic., will become:

Time of 
Emission 

U.T.
*0945-2045
*2100-0930

2000-1000

Type of 
Frequency Emission

Kc.
4500, 7500 DSB
7500, 12000 DSB

20500, 25500 SSB
• T im es of resum ption  of em ission following the  

b reak  fo r frequency  change a re  approxim ate .
—P. R. B rett,

Senior A ssistan t D irector-G eneral 
(P.M.G. R esearch  Laboratories)
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NEW IDEAS
PART ONE-INTRODUCTION

IT is ten years since the last series 
of articles on Amateur Television 
has appeared in the pages of “Ama

teur Radio”. For some time now it has 
been quite evident that there is a great 
deal of interest in Amateur Television, 
but very little know-how as literature 
on the subject is rather rare or not 
suitable for Amateur requirements. The 
purpose of this series of articles is to 
introduce the Amateur (yourself) to 
Amateur Television and to let you 
know what it is all about.

Amateur Television, today, is not as 
complex as many Amateurs imagine. 
The day has passed when Amateur 
Television was restricted to the broad
cast engineers and their complex equip
ment, now almost any enthusiastic 
Amateur can build a television camera 
with very little cost. Indeed, a simple 
camera including the hard-to-get items 
such as the vidicon and yoke can be 
built for less than $50 and can actually 
be simpler than a s.s.b. transmitter. 
Not many s.s.b. stations, with their 
complex and expensive transceivers, 
can brag of a cheaper set-up.

Ten years ago it would have been 
quite impractical for the average Ama
teur to attempt the construction of a 
television camera because of complex
ity, cost and availability of parts. Since 
then, circuits have become much simp
ler requiring only about six valves or 
the equivalent number of transistors.

The hard-to-get items are now easily 
obtained through various channels at 
quite reasonable prices. An illustration 
of the simplicity of ATV (Amateur TV) 
is that high school students in the U.S. 
are building cameras for science pro
jects!

Surely then Amateurs should have 
little trouble starting in ATV.

With little doubt ATV has more un
explored facets of electronics than any 
other branch of Amateur Radio, but 
many Amateurs have little or no desire 
to start in ATV or, for that matter, any 
experimental electronics since the ad
vent of the commercial transceiver. It 
is, in my opinion, very important that 
Amateurs keep up the experimental 
nature of their hobby. Today Amateurs 
must diversify their interests in the 
light of the enormous technological 
developments that have taken place in 
electronics over the last few years. In 
the early days of radio, electronics was 
radio, today radio is only a very small 
part of electronics, because of this 
Amateurs must look to other fields in 
electronics to keep abreast of the times. 
The Radio Amateur should concern 
himself more with amateur electron
ics; television provides an ample oppor
tunity to do this. Television has been 
often called “that epitome of electron
ics” because of its very diverse nature, 
covering everything from d.c. to micro- 
waves and pulse circuits to the photo
electric phenomena, the field of ex
perimentation is enormous. There is
“ 31 A da S tre e t, K a to o m b a , N .S .W ., 2780.

ON AMATEUR TELEVISION
GRAHAME WILSON,* VK2ZGWIT

something of interest in television for 
every Amateur.

Moving from the field of radio into 
the field of television, one experiences 
a completely different outlook on elec
tronics. In radio we consider “systems” 
such as a communications receiver on 
the basis of “sine-wave thinking”, that 
is to say we design the system to accept 
and “process” sine waves according to 
what we want to do. In television, we 
do exactly the opposite, we must think 
in pulses not in sine waves as we have 
been accustomed.

At first this is a little difficult, but 
one soon becomes used to it and after 
a short while you think nothing of it 
as it becomes the normal thing to do. 
When you get to this stage you find 
that those nasty circuits, that you once 
thought only engineers played with, 
now make sense. You can’t believe the 
excitement that you can get out of 
experimenting with multivibrators, 
bistables and the like until you have 
tried it!

The usual reaction is that you ask 
yourself why you didn’t start experi
menting in this field years ago.

Yes, it is a really fascinating field, 
the main thing is not to lose heart 
along the way, you’ll get the hang of 
it finally.
ACTIVE GROUPS

A question I am often asked, “What 
does ATV involve, what sort of per
formance can one expect?” In Aus
tralia at the moment there are about 
280 Amateurs licensed to transmit 
television and about a dozen do, occa
sionally! About five times this number 
could go on the air within a short 
space of time if they wanted to. As 
far as I know, there are only two groups 
of ATVers in Australia, one in Ade
laide and one here in Sydney.

The group in Adelaide has been going 
for some time now and they have had 
a reasonable amount of success from 
transmitting pictures over quite long 
distances (about 90 miles) to demon
strating colour television at the Ade
laide Show.

The group here in Sydney is smaller 
and has been going only about six 
months. It has about eight members, 
two of whom are on the air with the 
possibility of about three more or so 
in a couple of months. The two Ama
teurs on the air at the moment are 
Vic Barker, VK2ZW/T, who has two 
cameras, one home-made and the other 
an E.M.I. industrial camera; he also 
has a colour television (home-brew) 
and a colour sync, pulse generator 
(P.A.L.). The other is Barry Gerdes, 
VK2ZAH/T, who also has two cameras, 
an E.M.I. and a Philips.

Both stations are having slight prob
lems with their transmitters, but by 
the time this article goes to press all 
the bugs, we hope, will be ironed out. 
At the moment both stations can be 
picked up over a distance of about five 
to seven miles.

The actual performance Amateurs 
can expect from Amateur Television 
depends on the amount of work they 
are prepared to put into it. Most Ama
teurs will have little trouble in obtain
ing industrial quality of about 350 lines 
and about 30 db. signal to noise ratio. 
On the other hand, Amateurs who are 
prepared to do a little extra work should 
not have much trouble in obtaining 
broadcast quality although transmis
sion of the picture will degrade the 
performance a little.

The distances Amateurs can expect 
to work will vary a great deal, depend
ing on transmission power, location and 
the like, there should be little difficulty 
working twenty miles under reasonable 
conditions. On 432 Me., British Ama
teurs have worked about 216 miles for 
a good picture. Here in Australia, the 
maximum distance covered is just un
der one hundred miles.
GETTING STARTED

I think that is about enough general 
information—at least for the moment— 
and should give you some idea of what 
ATV is all about. I would now like to 
give you some idea of how you can 
actually get started.

Of course the first .thing is, obviously, 
to get yourself some television “hard
ware”—things like vidicons, scanning 
coils, photo-multipliers and the like. As 
I said earlier, this is not as difficult 
and as worrying as it may first seem 
as there are several different sources 
from which they may be obtained. 
Firstly, they may be bought new from 
the manufacturer, secondly they may 
be obtained in a used condition as 
industrial throw-outs from TV stations, 
etc., and thirdly they may be bought 
new from the British Amateur Tele
vision Club (B.A.T.C.)

Vidicons obtained from the manu
facturers come in several different 
varieties:—

(1) Broadcast quality, costing be
tween $100 to $300.

(2) Industrial quality, costing be
tween $50 to $150.

(3) Rejects and seconds, costing be
tween $20 to $40.

As one can see, the rejects and 
seconds will be the most obvious choice 
for most Amateurs. These are quite 
satisfactory for Amateur use as they 
usually have only minor blemishes on 
the target which are not very noticeable 
under normal operating conditions. As 
far as I know, the only company who 
deals in reject vidicons is E.M.I., if 
there are others, please let me know 
and I will pass the information on in 
further notes. I think also E.M.I. might 
supply an industrial vidicon yoke, but 
it would probably be a little costly.

While television stations go through 
reasonable numbers of vidicons, they 
are usually difficult to obtain from this 
source for two reasons, one being that 
TV station technicians collect and hoard 
them with little intention of use, and 
the other being that they are smashed
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(the old tubes) by customs so that no 
duty has to be paid on the new tube. 
One can come away from this site 
almost crying. Unfortunately the peo
ple responsible do not realise that it 
will cost everyone more in the long 
run.

If you know anyone who has a few 
vidicons and who is not using them, 
try and persuade him to sell them at 
a reasonable price.

Probably the best method to obtain 
a vidicon or other ATV gear is to be
come a member of the British Amateur 
Television Club (B.A.T.C.). This club 
was formed in 1949 to inform and co
ordinate the activities of Amateur 
Television enthusiasts and is the lead
ing ATV organisation with almost one 
thousand members all over the world.

B.A.T.C., like all other Radio Ama
teur organisations, offers publications 
and services to its members, the most 
important being its sale of vidicons 
and yokes, its technical query service, 
and its quarterly twelve-page publica
tion, “CQTV”. If you would like to 
become a member of B.A.T.C. you can 
write to the Honorary Treasurer at the 
following address:

Mr. M. J. Sparrow, Hon. Treasurer, 
British Amateur Television Club, 
White Orchard,
64 Showell Lane, Penn, 
Wolverhampton, Staffs,
England,

enclosing 10/- sterling, which is the 
annual fee. This is very reasonable 
considering the benefits you get.

Any correspondence sent to B.A.T.C. 
is promptly dealt with and you can be 
assured of a reply almost immediately. 
The club itself is affiliated with the 
R.S.G.B. but runs as an independent 
organisation. This enables it to func
tion in a more versatile manner in its 
own field of interest.

The items B.A.T.C. has for sale to 
members are vidicons, yokes, “C” mount 
lens flanges, vidicon bases and film 
strips of back editions of “CQTV”. The 
vidicons are E.M.I. separate mesh (I 
will explain the importance of this in 
later articles) seconds, the yokes are 
also E.M.I. and were especially made 
for the club and are designed to be 
used with transistor circuitry. The film 
strips are of ten back editions of 
“CQTV” (about 120 pages), each page 
is photographed and takes up one frame 
of 35 mm. positive film. The prices of 
the items available are as follows:—

E.M.I. vidicons, separate mesh, sec
ond grade, one inch, £10. 

Yokes (field, line and focus coils) 
for transistor circuits, £6/15/0. 

Vidicon bases, 5/-.
“C” mount lens flanges, 8/6.
Film strips of 10 editions of “CQ 

TV”, 15/6.
Note all these prices are sterling, 

you can arrange to send the correct 
money at your local post office in the 
form of a standard money order. Please 
do not forget to include postage, the 
yoke weighs about two pounds and costs 
about 8/6 stg. to send out here.

If you are thinking of taking ATV up, 
I seriously suggest you join B.A.T.C.

(To b« continued)

THE FERRITE BALUN*
Its Uses and How to Make Your Own

JOHN HUGO, ZS1SC

This is a popular device in use today 
by many Amateurs. If you look at any 
of the recent Amateur magazines from 
the U.S.A. ("CQ,” “QST,” “73,” etc.) 
you will see several makes of Ferrite 
Baiuns being advertised.

Why a Baiun? For what purpose? 
The one which we will refer to here 
is the 1:1 variety, which basically is 
a matching device which is used to 
efficiently feed a balanced and sym
metrical antenna system of 72 or 50 
ohm characteristic impedance with an 
unbalanced co-ax feedline of corres
ponding characteristic impedance.

Yes, unbalanced to balanced feed or 
vice-versa, that is what it does. You

(1) A few feet of 16 gauge enamelled 
wire.

(2) Three feet of Ferrite Rod (up 
to 30 Me. varieties).

(3) A co-ax. connector socket.
(4) A couple of solid nuts, bolts 

and washers.
(5) A plastic tumbler—Tupperware 

box, or other insulating protec
tive cover.

The accompanying figure shows the 
construction—the coils (each 8 turns) 
are trifilar wound on the ferrite rod 
and the ends are connected as shown. 
The whole thing then is encased in 
the plastic box to make it weather 
proof—with the co-ax. connector plug 
at the bottom and the bolts opposite

might say, “We’ve been feeding dipoles 
with co-ax. for years and they work 
fine.” So they do, but they work better 
with this gadget!

Why? Because:
(a) Feedline radiation is elimin

ated.
(b) The radiation pattern (direc

tivity) is improved.
Obviously (a) has many advantages 

—less power wasted and more power 
radiated from the antenna, less chance 
of b.c.i., better s.w.r. and so on.

With unbalanced feed to a dipole or 
driven element of a quad or yagi radia
tion is also inclined to be lopsided and 
so the pattern is upset, causing a loss 
in ultimate front to back ratio and 
of course forward gain. Many worth
while advantages—not so?

The best news, however, is the ridic
ulous simplicity with which you can 
“roll your own” Ferrite Baiuns. AH 
you need for a 3 to 30 Me., wide-band 
1:1 balun capable of easily handling a 
kilowatt with completely negligible 
insertion loss is the following:
4 R eprin ted  from  “Radio ZS,” Ju ly  1968.

one another at the top, which, incid
entally, go to the driven element on 
your beam, '-•uad or dipole (with the 
shortest connecting leads possible!).

These jobs should be particularly 
suitable in a co-ax. fed inverted vee 
or multiband trap dipole. They are so 
cheap and easy to make that they 
could also in fact be ideally used on 
each in the separate driven elements 
of a triband quad and should mater
ially improve the directional properties 
of antenna. Why not try it?

CONTEST CALENDAR
U ntil 13th A pril: I.A.R.C. P h o n e  Contest.
5 th /6 th  A pril: Po lish  DX C.w. Contest.
12th/13th A pril: “ CQ” W.W. W PX  S.s.b. Con

test.
19th/20th A pril: H elvetia 22 Contest.
26th/27th A pril: P.A.C.C. C .w ./Phone Contest.
16th/17th A ugust: R em em brance D ay Contest.
4 th /5 th  October: V K -ZL -O ceanla D X  C ontest 

1969—Phone Section.
llth /1 2 th  O ctober: V K -ZL-O ceania DX Contest 

1969—C.w. Section.
25th/26th October: “ CQ” W.W. DX Contest— 

Phone Section.
29th/30th October: “CQ" W.W. DX C ontest— 

C.w. Section.
6th  Dec. 1969 to  11th Jan . 1970: Ross A. H ull 

M em orial Contest.
ls t/2 n d  Feb. 1970: John  M oyle N ational F ield 

Day.
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THE WORLD WITH A TRIANGLE 
PART TWO 

WHEN Part One of this article was 
written, reference "Amateur 
Radio," October 1968, I had no 

idea that anything further would ger-
minate from the triangular antenna 
configuration. However, on listening to 
recent reports on the air of failures in 
beam turning mechanism and two re-
ports of Quads being lost in recent 
heavy winds, I was prompted to give 
some thought to the development of a 
fixed wire Quad to radiate in either of 
two directions, and the direction control 
to be located in the radio shack and 
the construction to be such as to entirely 
eliminate the use of spiders, booms or 
floppy fibre glass or Rangoon cane. 

Reference might now be made (Fig. 
1) to the triangular formation asso-
ciated with the three masts at VK2SA 
and it will be seen that not one Quad, 
but two Quads can be accommodated, 
in addition to a 40 metre antenna, and 
if some electrical means could be de-
vised to control the directivity of the 
two Quads, a fixed beam transmitting 
system capable of transmitting in four 
directions would be possible. 

In addition the system would elimin-
ate the use of beam turning motors and 
the absence of cane or fibre glass sup-
ports would provide a greater degree 
of safety in heavy winds. 

Finally, the all-wire construction 
would allow the Quads to be hoisted 
or lowered to the ground by one person 
in a matter of minutes. 

All these advantages have been 
achieved at VK2SA, and now for some 
practical data on the construction of 
the monsters. 

• 77 F l o ra Street, K l r r a w e e , N .S .W. , 2232. 
Fiq.2 N/5 Quad ref lector s a m e 

dimensions 

Reference was made to various 
sources of information on Quads and 
it was apparent that there was con-
flicting evidence on the formula for 
wire lengths, also that a Quad could not 
be dipped with a grid dip oscillator. 
Feed systems were also considered and 
co-axial cable was ruled out as I had a 
heap of 300 ohm t.v. open-wire line to 
play with. In regard to the method of 
feeding the Quad, it was considered that 
the method of tapping across a loading 
coil with the 300 ohm line would be 
satisfactory and efficient. 

Bottom elements of Quad at VK2SA. 
Note feed system across coil. 

Tests were made with a constructed 
loop and a number of loading coils, 
and a coil of 10 turns on 1J inches 
diameter plastic tube was finally 
chosen. Reference might now be made 
to Figs. 2 and 3, giving full dimen-
sions of the Quads which all dipped 
to 14 Mc. 

The East/West Quad was erected on 
2nd September 1968 and 300 ohm t.v. 

WAL SALMON,* VK2SA 

line was connected across the loading 
coils and both feeders terminated in 
the shack. The physical direction of 
the loops allow a radio directivity of 
either East or West and with the feed-
ers terminated either into a "Z" match 
coupler or "Reflector Tuner" (coil and 
condenser) the direction of trans-
mission can be aimed either East or 
West. 

The system worked from the start. 
If it is desired to work in an Easterly 
direction, the East loop is connected to 
the transmitter "Z" coupler and the 
West loop is connected to the Reflector 
Tuner. Both the "Z" coupler and the 
Reflector Turner are manipulated till the 
greatest amount of radio frequency 
energy is indicated in the Reflector 
Tuner by r.f. ammeter and pea lamp 
soup loop. This is a positive system and 
virtually eliminates the use of the 
standing wave ratiometer. 

The front to back ratio of the Quad 
can be positively checked by firing up 
the antenna to receive in a westerly 
direction when the band is open to the 
East. Choose a good c.w. signal coming 
from East, then take a note of the "S" 
meter reading and then tune the Re-
flector for minimum signal. I have 
varied an S8 signal from the States to 
S4 with the Reflector Tuner. With the 
minimum signal you have the best pos-
sible front-to-back ratio obtainable with 
the antenna. After the above exercise 
you reverse the antenna to fire East and 
you are in business for American 
contacts. 

The capabilities of the antenna were 
so good for DX contacts as to warrant 
consideration to the construction of a 
second Quad for North/South direc-
tivity and to add a little variation to 
the mythical dimensions laid down for 
Quads by the experts, a loop of 15 feet 
per side (Fig. 3) with coil 10 turns l i 
inches diameter in the top horizontal 
section and a similar coil in the bottom 
section. This loop dipped at 14 Mc. 
An identical loop for reflector was also 
constructed and the antenna was hoist-
ed at the bottom of the garden in such 
a direction to give North/South direc-
tivity. 

To feed these two loops, it was nec-
essary to run two feed lines consisting 
of 300 ohm t.v. open wire line a distance 

dimensions 
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A MODIFICATION TO THE 
TRIO 9R59De RECEIVER 

D. M. ROSENFIELD,* VK3ZOP 

of 84 feet from the shack to the an-
tenna. This antenna was placed in 
operation on 24th September 1968, the 
first contact being mv old friend, Bill 
VR2EK in Fiji at S8, followed by 
9M2NF at S9 plus. 

The critics might say that the loop 
planes are not parallel, but from the 
results obtained, it does not seem to 
matter greatly. The height of the top 
wires of all loops is about 35 feet. 

\\ // s 

plug sockets lor I | 
reflector coupler T I 

lo Z match coupler 
10 Xmtt*r 

Fig .A 

To switch in any one loop to the 
transmitter "Z" match, a four-position 
disposals 2-pole switch is used, labelled 
East - West - North - South (see Fig. 4) 
and assuming the South antenna is 
switched in, the Reflector Tuner is 
plugged into the North antenna feed 
line, thus giving South directivity. 

Quad Colls. 10 turns on 1'/4 Inch dlam. 

Some observations might now be 
made on the loop loading coils (see 
photograph) and it will be noticed that 
the coil is soldered across an insulator, 
rather than being directly placed in the 
loop circuit. This is to eliminate any 
antenna strain on the coil former and 
for convenience in changing coils to 
permit variation of the resonance point 
as indicated on the g.d.o. 

(Continued foot of next columns) 

Having recently sold my only general 
coverage receiver, I proceeded to see 
what was available. The receiver 1 
required was to be used basically as a 
tunable i.f. for my 6 and 2 metre con-
verters, but had to have a few extras: 

1. It should have a reasonable per-
formance on 80-10 metres. 

2. Oscillator and b.f.o. to be regu-
lated. 

3. Inclusion of a product detector. 
4. Preferably to have a filter in the 

i.f., and last but not least, 
5. Should be reasonably priced. 
After considering what was avail-

able, I decided on the Trio 9R59De, 
which seems to fill my requirements 
except for one small fault. 

Switching to the s.s.b.-c.w. position 
and setting the r.f. gain at maximum, 
it pulled the oscillator off frequency. 
Although s.s.b. is usually not received 
with the r.f. gain wound up, with the 
receiver in its original condition the 
• 11a Marara Rd., South Caulfield, Vic., 3162. 

We now have four directions at the 
flick of a switch at VK2SA, and as for 
results, I submit the following statistics. 
Since 2nd September 1968 to 10th Octo-
ber 1968, a total of 438 overseas DX 
contacts have been made and of these 
234 gave me from signal strength 7 

r.f. gain control had to be turned back 
nearly half way to enable stable s.s.b.-
c.w, reception, consequently weaker 
signals could not be heard. 

Having removed the bottom cover on 
the receiver, I measured the h.t. voltage 
and wound up the r.f. gain at the same 
time and noticed a drop in h.t. by nearly 
50 volts. This was enough to pull the 
oscillator and b.f.o. off frequency, so 
I removed the 2.2K 8w. filter resistor 
and substituted it with a small filter 
choke, re-arranged the filter condensers 
and needless to say practically cured 
the fault. 

The variation on the h.t. line is now 
only 10 volts, with the result that the 
r.f. gain can be set just below maximum 
without pulling the oscillator. 

A noticeable decrease in hum level 
will result if the modification is car-
ried out as shown on the accompanying 
circuit. 

The filter choke can be fitted to the 
side of the receiver chassis, above the 
OA2 socket, 

to signal strength 9. Of the total con-
tacts, about 50% were on c.w. 

There is a first in everything and I 
close with the observation that I may 
be the only Ham in the world with two 
separate Quads in the backyard. 

J - H S -meterffl 

07 
ORIGINAL TRIO 9R59de H.T. CIRCUIT. 

MODIFIED TRIO 9R59de H.T. CIRCUIT. 
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ECONOMY SPEECH COMPRESSOR 

The following circuit is one which 
has been used by the author for some 
time with quite exceptional results. 
Credit for the design must go to How-
ard VK5ZBE, who continually keeps 
prodding with yet more and more 
versions, both simpler and ranging to 
very elaborate. Following many re-
quests over the air, I have finally got 
around to sending the details to "A.R." 

The device depends upon the fact 
that the impedance of a diode varies 
according to the amount of current 
flowing through it. 

The audio output f rom the simple 
transistorised amplifier is taken f rom 
the emitter of the second stage and 
fed to the transmitter speech input. 
From the collector of this second stage, 
some audio is rectified in a peak to peak 
detector, then filtered and fed to the 
base of the control transistor which has 
a diode in series with its emitter, con-
nected across the amplifier input. 

IAN J. HUNT; VK5QX/P 

showed no appreciable reduction in 
output or distortion of the output wave-
form viewed on an oscilloscope. 

Many on-the-air demonstrations have 
taken the form of speaking in a nor-
mal voice with the microphone, a high 
impedance dynamic type, at various 
distances ranging f rom 3 inches to 30 
feet away in the next room. At the 
greater distances an echo effect is of 
course produced, but all reports indi-
cate a lack of distortion and hardness 
so prevalent in many speech compres-
sion systems. 

Various types of transistors can be 
used such as 2N3645 in the amplifier 
and AX8001 for control, however the 
control transistor should be of the type 
using the metal case and able to handle 
the necessary dissipation across the 
voltage rails. 

Layout is not critical, though the 
normal shielding required for t ran-
sistors when large amounts of r.f. are 

Another refinement envisaged is that 
of placing a small meter calibrated in 
db. in the control transistor collector 
lead so as to monitor the amount of 
compression in use. 

Provision of an on/off warning light 
was considered unnecessary and would 
only serve to increase battery drain. 

A small transistor radio battery has 
been in use for approximately nine 
months with no apparent sign of de-
terioration in performance and indeed 
a 9 volt battery providing only 8.5 volts 
on load produced quite worthwhile 
results. 

So if while you are mobile in the 
hills and would like to get over the 
atmosphere of the whispering brooks 
and the trilling of the birds, go to it, 
and add one of these units to your 
equipment. It's also useful for people 
with quiet voices, when the family are 
asleep or when you want to add that 
extra punch for DX working. How-
ever, don't t ry it when using vox. 

THRESHOLD CONTROL OF THE 
SPEECH COMPRESSOR 

One disadvantage of the speech com-
pressor previously described is that 
with it operating on low level signal 
any extraneous noises will be amplified 
equally, thus modulating the transmit-
ter. It is definitely a disadvantage for 
the vox on a rig to trip on every time 
the operator moves in his chair to 
scratch his ear. The problem can, 
however, be solved by the addition of 
the simple two transistor control circuit 
shown. This allows the setting of a 
threshold level for voice, depending 
upon how close to the microphone or 
how loudly you wish to speak, while 

(Continued on Page 15) 

CONTROL AMPLIF IER 

SPEECH COMPRESSOR 

The higher the input signal, the 
greater the voltage supplied to the 
control transistor, and consequently the 
more current flows through the diode 
reducing its impedance and allowing it 
to act as an automatically variable 
attenuator across the amplifier. Con-
versely, the smaller the input level, 
the greater the overall gain of the 
system. A constant level output is thus 
obtained and has been measured as 
requiring a change of input level of 
38 db. for a 3 db. change in output. 

The attack time of the system is quite 
fast and whilst not ideal for handling 
transients of extremely short duration, 
is adequate for all normal speech use. 

The additional gain in the unit pro-
vides some microphone preamplification 
which merely necessitates reducing the 
transmitter audio gain. 

Frequency response is excellent and, 
although no exact measurement was 
done, sweeping the input oscillator used 
for testing f rom 100 cycles to 500 kc. 

• C/o. P. Longhurst, 6 Northampton Ores., 
Eizabeth East, S.A., 5112. 

about should be employed. The unit 
was built into a small metal box, 5" x 
3" x l i " , which allowed plenty of space 
for the phone jack, compressor on/off 
and in/out switch, plus battery and 
components mounted on matrix board. 

The components were laid out on the 
board almost as shown in the circuit 
diagram. Resistors and capacitors of 
the smallest available physical size 
were used. 

A problem involving some r.f. feed-
back was cured by providing a separate 
earth between the shielded braid of 
the output lead and the metal container 
besides connection to the Ov. rail. 

The addition of a resistor/potentio-
meter and diode divider network across 
the supply allowed a set voltage to be 
applied to the base of the control t ran-
sistor, switchable between the wiper 
of the potentiometer and the junction 
of the 10K ohm resistor and 0.1 uF. 
capacitor in the filter. Though this 
allowed a controlled condition of fixed 
gain, it was finally considered not 
worthwhile. 

ABOVE DOTTED LINE IS ORIGINAL COMPRESSOR 
CIRCUITRY EXCEPT COMPONENTS MARKED * 
ADDED IN SERIES WITH OUTPUT L INE . Q1 &Q2 
2N3641. 2N3643, 2N3694 etc. COMPONENTS 
USED SMALLEST PHYSICAL SIZE AVAILABLE. 

COMPRESSOR THRESHOLD CONTROL 

+ 12v 
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IMPROVED F.M. OPERATION*
Proper Maintenance of Two-Way F.M. Equipment can improve Mobile QSOs

DAVID J. GOODMAN, WA8UIT

NOT everybody operating Amateur 
f.m. is in the two-way radio 
business. (It just seems that 

way!) It’s well known that those who 
do work with mobile radio as a part 
of their job usually have enough knowl
edge of commercial two-way equipment 
to assure that their Amateur f.m. gear 
is in proper working order. But, what 
about those of us who never got closer 
to f.m. mobile equipment than the back 
seat of a taxi, until deciding to go 
Amateur f.m.?

The truth is that f.m. two-way equip
ment is pretty strange to a lot of fel
lows; even those who have been active 
Amateurs for years. The f.m. trans
mitters are generally easily understood, 
and being a comparatively simple de
vice, they give the average Amateur 
little trouble. He can easily tell if he 
is getting the proper output, he can 
tune the transmitter, and in general, 
he knows what to do to make it work 
properly.
THE RECEIVER

Unfortunately, the f.m. receiver is 
another story. Comparatively few Ama
teurs have ever had much experience 
in critical receiver alignment, since no 
other popular Amateur operating mode 
requires the Amateur to understand his 
receiver and to have a fiddle as inti
mately with its total alignment as does 
f.m.

The result of this situation is a trans
mitter that works, a receiver that does 
not and an apologising operator. Time 
after time, the writer, along with other 
local stations, has responded to mobiles 
who were on their way through town, 
asking for a contact. Enough r.f. is 
heaped upon these fellows to cook a 
turkey, but alas, comes back the typical 
reply, “Sorry, Old Man, can’t get your 
call there. We’ll have to make it an
other time. Don’t think this receiver 
is working quite right.”

The answer to this situation is not 
difficult, if we consider how the receiver 
got sick in the first place. Most f.m. 
gear being operated by Amateurs today 
is obsolete commercially manufactured 
equipment that is between 10 and 20 
years old. If it’s mobile equipment, the 
chances are good that it has been in 
and out of perhaps as many as 15 dif
ferent vehicles and has been worked 
on by scores of different people. It 
may have come directly out of service 
to the Amateur, or it might have been 
obtained from another Amateur who 
used it himself. In any case, since its 
ancestry and health history are un
known, the safest approach is pure 
skepticism.

“The equipment is presumed to be 
in as bad a condition as possible until 
proved otherwise,” should be your 
motto. There is no reason to assume 
that those who worked on your unit
• R eprin ted  from  “CQ,” Ju ly  1968.

left it in good order, even if it came 
right from commercial service, so you 
can be skeptical in that case, too.

We are going to discuss some of the 
steps to be taken to insure that a re
ceiver is doing the job that it should 
be. The references are based on exper
iences with equipment for 2 metre f.m., 
but the techniques are directly applic
able to 6 metre gear, as well.
TUBES

It’s commonly known that close to 
99% of the trouble in tube-type elec
tronic equipment is the result of tube 
faults. The typical high band receiver 
has about 16 tubes, so it is mandatory 
to make sure that all the tubes are in 
satisfactory condition. This should be 
done before ever applying power for 
the first time. Test every tube in a 
dynamic mutual conductance tube test
er. Test carefully for intermittent 
shorts and observe the emission level. 
Be critical. If a tube is marginal, shows 
a partial or solid short, or its emission 
falls off, throw it away. You might end 
up needing six or eight new tubes. If 
this shocks you, remember that our 
objective is a receiver that works 
properly. If you are going to replace 
tubes with spares from your junk box, 
test the spares, too. Be sure that all 
the tube types agree with the labels 
on the chassis for each socket. If a 
late-number tube has been substituted 
for the original, check to see that it is 
a compatible substitution.
THE RELAY

One thing that we are going to sus
pect right off the bat and are not even 
going to give a chance to prove its inno
cence is that nefarious malperformer, 
the antenna relay. This ghastly mechan
ical contrivance, ridiculously simple 
though it be, is subject to continuous 
use and because it carries respectable 
current and voltage, it arcs, pits, at
tracts dirt, gets tired physically, etc. 
Because it exists under these conditions, 
it very often ends up doing a pretty 
poor job of conducting r.f. in and out 
of your set, by the time you become 
owner. Receiving losses of up to 20 db., 
for example, due solely to antenna re
lay trouble, are not at all unusual.

To insure yourself against having 
later trouble with the relay, burnish 
the contacts carefully with a relay 
burnishing tool. If you don’t have a 
tool, use white bond paper strips. In
sert the paper between each contact 
and the transfer leaf, compress the leaf 
gently and work the paper in and out 
until no residue is visible when using a 
clean paper. Check the relay for correct 
overtravel in both the operated and 
unoperated positions. If necessary, 
adjust. Do this same cleaning and in
spection job on the transmit-receive 
relay as well. This relay contains the 
receiver B+ continuity contacts and 
often contributes to low B+ as a result

of poor conductivity in these contacts. 
(In some sets, the antenna and power 
switching is combined on one relay.)
TUNING AND ALIGNMENT

Next, we must make sure that the 
receiver front-end will really tune into 
the Amateur band. In the case of high- 
band equipment, many receivers will 
not tune down from their intended 150 
Me. range to 146 Me. without modi
fication. But the unsuspecting Amateur, 
observing what he thinks is a peak 
when adjusting the stages of the re
ceiver which operate at channel fre
quency, is, in reality, seeing the drop-off 
as the slug passes out of the coil, 
without ever reaching resonance. This 
probably accounts for more sick re
ceivers on 2 metre f.m. than any other 
single cause. A grip-dip meter check 
of each tuned circuit that operates at 
channel frequency will resolve your 
doubts on this issue. It’s usually a 
simple matter to add 2 pF. or so of 
capacity across a coil externally, where 
needed, to bring the can down onto 
the Amateur band.

Precise alignment of the receiver is 
paramount for correct operation, and 
it is the next step. Correct alignment 
of commercial f.m. two-way receivers 
can be bothersome without having the 
benefit of proper test equipment, but 
it is possible. In receivers having a 
fixed low i.f. filter, the discriminator 
and the i.f. chain must be tuned with 
a precisely accurate signal source. The 
BC221 frequency meter, loosely coupled 
just ahead of the stage being adjusted, 
will do this job quite well. The BC221 
is superior to most signal generators 
that the average Amateur may have at 
his disposal because of its accurate dial 
setting capabilities and its relative 
freedom from drift. The signal level 
can be kept below saturation by ad
justing the coupling.

The same procedure can also be used 
for alignment of the high i.f. and the 
front-end of the receiver, even on 2 
metres. A rough tuning of the front- 
end may first have to be made with a 
local transmitter serving as the signal 
source, in order to get an ample 
amount of signal. After this has been 
done, there should be sufficient sensi
tivity in a healthy high-band receiver 
to allow a harmonic from the BC221 
(set at around 14.6 Me.) to quiet the 
receiver when applied at the antenna 
input. For a final alignment of the 
front-end, the frequency setting of the 
EC221 should be adjusted to match the 
discriminator reading of a signal from 
a transmitter known to be on channel, 
and the front-end stages re-peaked.
POWER SUPPLY

If the receiver is to be used in a 
mobile installation, the power supply 
must be checked as the next step. 
Vibrators have disappointingly short 
lives, so we’ll want to make sure that
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the one that came in the set can be 
trusted. A partial test of its condition 
may be made by simply checking the 
receiver B-f with the correct battery 
input voltage applied to the power 
supply. If the resultant B+ is less than 
95% of the specified value, an inves
tigation should be made to find the 
cause. Vibrator replacement is the 
starting point, followed by filter cap
acitors and then rectifiers (if the vibra
tor is of the interrupter type).
PREAMPLIFIERS

Let’s assume that your receiver has 
now passed all the tests and is as sensi
tive as the day it left the factory. Have 
you done everything you can to insure 
good reception? No; because the day 
your receiver left the factory was a 
long time ago, and a great deal of pro
gress has been made in the-state-of- 
the-art since then. At the time your 
receiver was made (if it’s high band) 
the classic first r.f. amplifier tube was 
the 6AK5. It’s a reliable tube, but it 
suffers from having a high noise figure. 
That is, because of certain structural 
considerations, it continuously gener
ates noise internally. So, while it is 
amplifying an incoming signal, it is 
also amplifying its internal noise. If 
the incoming signal is greater than the 
6AK5’s internal noise, it will be ampli
fied and detected. But, if the tube’s 
internal noise level is greater than the 
signal, the noise will mask the signal 
and you’ll never know it was there. 
A 6AK5 has a noise figure of about 
10. db., at 144 Me.

S ignal 
Available 

At Antenna 
Input

First R F 
Amplifier 
Internal 
Noise

T ypico I
Noise
Figure
In db 's

Fig. 1.— Relationship between the noise figure, 
receiver sensitivity and the various r.f. 

amplifiers discussed in the text.

In the 1950s, the introduction of the 
Nuvisitor was a big step in the develop
ment of low noise v.h.f. amplifiers. 
Nominal noise figures for Nuvistors are 
on the order of 2.5 db. But the last five 
years have really seen a breakthrough 
in v.h.f. amplifiers with the availability 
of a host of inexpensive bipolar and 
field effect transistors (FETs) having 
noise figures of around 1.5 db. at 144 
Me.

A look at Fig. 1 will help to under
stand the relationship between the noise 
figure of the first r.f. amplifier in a 
receiver, and it’s sensitivity. In the 
pictured example, there is a given sig
nal with strength greater than the in
ternal noise level of an FET, but below 
that of the noise levels of both a Nu- 
vistor and a 6AK5. In this case, we 
can expect the signal to be amplified 
and detected if the FET is serving as 
our first amplifier device, but it will

never be heard if a Nuvistor or a 6AK5 
is used. From this, it is easy to see the 
vast improvement in weak signal de
tection that can be obtained by sub
stituting a low noise figure FET for a 
6AK5 first r.f. amplifier.

The easiest way to make this sub
stitution is to add an FET preamplifier 
between the antenna relay of your set 
and the antenna input jack on the 
receiver. The current literature is filled 
with simple FET preamp, circuits for 
144 Me. that you can easily build. 
Usually, a single transistor is all that 
is needed, as only enough gain to over
come the noise of the original first r.f. 
amplifier tube (most likely a 6AK5) 
is required; 15 to 18 db. ought to do it. 
If you are not a builder, such a pre
amp. can be purchased, ready to go, 
for around $12.
ANTENNA FEEDLINES

While of interest mainly to the oper
ators of fixed stations, perhaps a word 
should be said about antenna feedline, 
as it affects the reception of signals. 
For the benefit of those v.h.f. f.m. new
comers who are refugees from the “low 
bands” (and there are more of these 
converts every day) it should be point
ed out that feedline considerations that 
could be treated casually below 10 
metres become absolutely critical at 
146 Me. The two most important of 
these factors are directly related; atten
uation and length.

The two types of 50 ohm co-ax. that 
are best known to the Amateur are 
RG-8/U and RG-58/U. The published 
attenuation figures show that RG-8AJ 
has a loss of 2.1 db. per 100 feet at 100 
Me., while RG-58/U has a loss of 4.2 
db. under the same conditions. A lot 
of operators give these figures little 
attention and, because they have a 
length of RG-58/U around, or because 
it’s cheaper, they use, say, 100 feet of 
it in their 2 metre feedline. Doing so 
means a loss equal to more than half 
the power. Even this fact doesn’t seem 
to disturb some fellows too much, as 
they reason that they can always think 
up ways to boost the transmitter power 
to equalise this loss. What they fail 
to consider, however, is that the atten
uation of the feedline will eat a 4.2 
db. bite out of any signal being received 
by the antenna, before it ever gets to 
the receiver.

The 2.1 db. difference in attenuation 
between the two types of co-ax. is 
sufficient to make the difference be
tween a readable and an unreadable 
signal, which, after all, is the ultimate 
test of desirability for any of the ele
ments of the system. The lesson to be 
learned here is that when working at 
100 Me. and above, RG-58/U should 
never be used for runs of more than a 
few feet, such as for a feedline in a 
mobile installation or to interconnect 
pieces of equipment.
PREVENTIVE MAINTENANCE

So now you finally have a unit that 
receives properly and you are hearing 
all kinds of things you never knew were 
there. What’s needed to keep it that 
way? Something called “preventive 
maintenance”.

The technique of routine testing and 
inspection of electronic gear to prevent 
gradual performance fall-off (as well

as to forestall disruptive failures) has 
been the accepted doctrine of all com
mercial and military communications 
organisations for decades. But for some 
reason, the Amateur laughs at the idea 
of this being applied to his equipment. 
For those Amateurs who would rather 
trouble-shoot than operate, this may be 
an understandable attitude. If you so 
desire, however, you can go a long way 
towards keeping your f.m. equipment 
in good condition simply by testing 
all tubes at least once every six months 
and keeping the relay contacts clean. 
Remember that if you replace a tube 
in a tuned stage in the receiver, you 
will have to re-peak that stage.

This service routine is especially 
important in an area where a repeater 
station is used. Because of a favorable 
transmitter site and/or high power, the 
area is blanketed with the repeater’s 
signal and the local operators tend to 
get lazy about the condition of their 
sets. Should the repeater fail and 
simplex communication be attempted, 
the results would be disappointing, to 
say the least.

Or, if a mobile from an area that has 
a repeater takes a trip through terri
tory where stations operate simplex, 
he may get the mistaken impression 
that there is very little activity there.

The personal opinion of the writer is 
that the case for repeater stations (in 
other than mountainous terrain) is often 
overstated. Direct mobile to mobile 
communications with reliability good 
enough for Amateur Radio is possible 
over surprising distances when all 
equipment is functioning properly.

Well, there you have it. With a little 
understanding and proper care, com
mercial f.m. two-way equipment will 
give an Amateur years of satisfactory 
performance. The terrific rate of growth 
of this mode of operation is a good in
dication of the enjoyment to be had 
from its use. A correctly functioning 
receiver is the key to that potential.

TECHNICAL ARTICLES
Readers are requested to submit 
articles for publication in “A.R.,” 
in particular constructional art
icles, photographs of stations and 
gear, together with articles suit
able for beginners, are required.

PROVISIONAL SUNSPOT NUMBERS
OCTOBER 1069

D ependent on observations a t  Z urich O bserva
to ry  and  its s tations in Locarno and  Arosa.

Day R Day R
1 .... 75 16 ........ 88
2 .... 73 17 ........ 82
3 .... 108 18 ........ 108
4 .... 119 19 ........ 121
5 .... 118 20 ........ 114
6 .... 126 21 ........ 122
7 .... 135 22 ........ 134
8 .... 112 23 ........ 136
9 .... 87 24 ........ 139

10 .... 70 25 ........ 138
11 .... 103 26 ........ 133
12 .... 108 27 ........ 138
13 .... 70 28 ........ 118
14 .... 76 29 ........ 112
15 .... 90 30 ........ 118

31 ........ 99
Mean equals 108.7.

Sm oothed M ean for A pril 1968: 107.4.
—Swiss F ederal Observatory, Zurich.
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S.S.B. Transm itter-An Amateur Engineering Project
Some Notes and Comments from the Author

In the two years which have elapsed 
since this project was first committed 
to paper, and finally published, further 
experiments were made which make 
certain alterations to the article desir
able to bring it up to date. These are 
listed below.

Part One
Page 6, col. 1, § 5: “power point ama

teur.”
Page 6, col. 3, § 2: delete “and new call 

signs”.
Page 7, col. 1, photo: Exciter—four 

tuned circuits are now used in the 
i.m. (two only shown on the older 
picture).

Page 10, col. 2, § 3: The second mixer 
with a 12AT7 oscillator . . . The 
other half of the 12AT7 acts as 
buffer for the c.o. Block diagram: 
6AM6 and 6AK5 now 12AT7.

Page 10, col. 3, §2: The c.o. is now in 
the v.f.o. box.

Part Two
Page 6, col. 2, compressor circuit: Add 

a 2 uF. electrolytic capacitor at the 
junction of the plus lead of the 
right hand side Ge-diode and the 
100k ohm resistor, and ground (to 
increase a.g.c. decay time).

Page 6, col. 3, § 2: “picked up by the 
mike . . .”

Page 7, col. 2, v.f.o. circuit: 20 pF„ 
N3300 TCc capacitor.

Page 8, col. 3, § 2: Ge-diodes are now 
again in use at 0.35v. r.f. (fan 
cooled rig). The high capacity of 
the Si-diodes made carrier null 
adjustment very voltage sensitive.

Page 9, col. 2, § 3: Replace “40 db.” by 
allowed the usually used—20 db. 
carrier suppression—and to match 
low a.f. response to op’s voice and 
the finally used mike.

Page 9, col. 2, second last §: Replace 
“double” by: four tuned circuits, to 
achieve 60 db. suppression of the 
v.f.o.-image signal at 414 kc. plus 
the operating frequency (see Part 
1, page 9, Table C) otherwise ap
pearing in the tx output. This 
circuit has 50 kc. bandwidth.

Page 9, col. 3, v.f.o. sub-title: Half the 
chassis is occupied by the c.o.

Part Three
Page 11, col. 1, end of § 3: It was sim

ilar later so with the c.o. in the 
v.f.o. box.

Page 11, col. 2, § 1: A 6AM6 triode con
nected was first employed. A 12AT7 
is now used.

Page 11, col. 2, § 4: Delete from “grid 
stopper . • .” The 12BY7 is stable, 
but the 6BQ5 had to be neutralised 
in the usual manner.

Part Four
Page 10, col. 2, § 2: Replace first sen

tence with “Some r-f. is getting into 
the receiver via stray capacity at 
the aerial relay, and the v.f.o. . . .”

Page 10, col. 3, last §: Replace first 
sentence with “Experiments with 
different microphones showed that 
they should not produce spikes at 
certain voice frequencies to prevent 
over-modulation, or only a low 
average drive level can be used. 
Playing back . .

Page 11, col. 1: Exchange number 8 
and 9 on literature reference.

—H. F. Ruckert, VK2AOU.

y^orredpondence
Any opinion expressed under this heeding Is the 
Individual opinion of the writer and does not 
necessarily coincide with that of the Publishers.

CONVERSION OF VALVE CIRCUITRY TO 
SEMICONDUCTOR TECHNIQUES

E dito r "A .R .," D ear Sir.
I w ish to th an k  you for p rin ting  the  tw o 

artic les on conversion of valve c ircu itry  to  
sem iconductor techn iques i"A .R .,” Ju n e  1968).

Following publication of these artic les, I  se t 
to w ork converting  a conventional am plitude 
m odulated “ taxi set” using  the basic c ircu itry  
described.

A num ber of problem s w ere experienced and 
the final p roduct bears little  resem blance to  
th e  orig inal com plete circuit.

The results, how ever, m ore than  Justify  the  
effort expended. The receiver sensitiv ity  is 
b e tte r than  any  o ther I have ever built. As 
a portable, the  reduction  in pow er consum p
tion is listed fo r th e  benefit of o thers w ho m ay 
be in terested .

R eaders may also be in te res ted  in ano ther 
a rtic le  p rin ted  in “E lectronic E ngineering” for 
A ugust 1967 en titled  “ Am plifiers Com bining 
B ipolar and Field Effect T ransisto rs ,” by  W. 
Gosling. This a rtic le  discussed some of th e  
theoretical considerations beyond the  scope of 
th e  artic les p rin ted  in "A .R .”

A.m. transceiver pow er consum ption (ba tte ry
cu rre n t m easured  a t  14v. d .c.j—

O riginal As
Valve Set C onverted

"R eceive o n ly" ..........  1% am ps. 25 mA.
"S tan d -b y ” ..................  4 „  1 '/. amps.
"T ransm it"  ................... 8 „  5 ,,

I hope th a t th is le tte r  w ill encourage o thers 
to fu r th e r efforts.

My in terests  a re  now  to be devoted to  the  
construction  of a 3-w att a.m . tran sm itte r using 
BFY50 transistors. Inform ation  and assistance 
in the  form  of reports  from  o ther w orkers in 
th is  field w ould  be appreciated.

P erhaps “A .R ." m ay be considering  a re p rin t 
along these  lines?

—M ax Riley. VK2ARZ.

SUBSCRIPTIONS DUE
All members of the W.I.A. are 

reminded that annual subscriptions 
are now due and should be paid 
promptly to their Divisional Secre
tary. Non financial members will 
not receive a copy of “A.R.,” and 
back copies may not be available 
upon request. To preserve contin
uity of your files of "A.R.,” please 
pay your annual subscription now.

ECONOMY SPEECH 
COMPRESSOR

(C ontinued from  Page 12)

with the control potentiometer wound 
right out, maximum sensitivity can be 
provided if so desired. The ability of 
the compressor to lift the overall audio 
level is not impaired and vox can quite 
readily be used.

Operation of the circuit is as follows: 
Assume first a “no signal” condition 
from the compressor. Without a voltage 
being derived from the compressor 
a.g.c. system, no base current will flow 
in Q1 and therefore that transistor is 
cut off, i.e. its collector is “up” at posi
tive rail potential. Its collector is com
mon with the base of Q2 which causes 
that transistor to turn hard on (+12v. 
applied to base), the collector of Q2 
therefore being “down,” or at earth 
potential, effectively shorting the com
pressor output to earth.

This condition will remain until such 
time as an input signal to the com
pressor produces enough a.g.c. voltage 
to switch transistor Q1 "on”. The level 
at which this occurs depends on the 
network consisting of the 470K resistor 
and 100K potentiometer across the base 
of Q1 and of course can be varied by 
adjustment of the potentiometer.

When Q1 is turned on its collector is 
“down” at earth potential, thus causing 
Q2 to turn off, as its base is commoned 
with Q1 collector and the full supply 
voltage is dropped across the 22K 
resistor. The output signal from the 
compressor is thus allowed to pass 
through as Q2 collector is therefore 
above earth by a value of 10K ohms.

Almost any silicon NPN transistor 
can be used. In the circuit shown a 
type 2N3641 was used. Layout is not 
critical, and little space is required. 
This control circuitry can be included 
on the same piece of matrix board on 
which the compressor is built,, with 
the potentiometer mounted on the front 
of the box. This circuit has been found 
to be very effective, no trouble to get 
going and an extremely worthwhile 
addition to incorporate. If you then 
wish to scratch your ear, just move 
the microphone a little further away 
while you perform this function. With 
the threshold control set correctly no 
such noises will be transmitted.

INTERNATIONAL SP DX 
CONTEST 1969
PRECIS OF RULES

D ate: 1500 GMT, 5th A pril, to  2400 GMT. 
6th A pril.

Bands/M ode: 3.5 th ro u g h  28 Me.—c.w. only.
C ontest Call: Call “CQ S P ”.
C yphers: The usual six -d ig it num ber incor

p o ra ting  RST, e.g. 599001, 589002, etc. Polish 
stations w ill send RST plus tw o le tte rs  de 
no ting  th e ir  pow iat.

Po in ts: T hree po in ts per SP  station . The 
sam e sta tion  m ay be con tacted  on o ther bands.

Total score: QSO points m ultip lied  by  num 
ber of pow iats contacted.

A w ards: A  certificate to the  h ighest scorer 
in each coun try .

Logs: K eep a sep a ra te  log fo r each band. 
Log all tim es in GMT. Subm it th e  usual sum 
m ary  shee t listing  scoring inform ation , nam e 
and  address, and including  a signed declaration  
th a t  a ll ru les h av e  been observed.

Send to, before M ay 1969: Contest M anager 
PZK . P.O. Box 320, W arsaw  1, Poland. E ndorse 
“SPDX C ontest” .
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NEW CALL SIGNS
OCTOBER 1968

VK2FJ—N. K. Shaw, 22 River Rd., Oatley,
2223

VK2GP—G. T. Pile, 52 Clement St., Forbes, 
2871.

VK2W X—J. Pollock, 15 Matthew Pde., Blax- 
land, 2774.

VK2ABG— G. R. Hughes. 33 Smith St., Manly, 
2095.

VK2ACY—C. J. McCarthy. 37 Iris St.. Frenchs 
Forest, 2086.

VK2ALI—P. G. Dale. 196 Beecroft Rd., Chel
tenham. 2119.

VK2AMT—B. M. Thomas, 10 Bentley Ave., 
Forestville, 2087.

VK2AXW —W. H. W. Shand, 10 Chilton Pde., 
Warawee, 2074.

VK2BFI—J. Ginsberg, Oriental Hotel. Cooks 
Hill. Newcastle, 2300.

VK2BJR—B. J. O’Rielly, 41 Elizabeth St.. Goul- 
burn, 2588.

VK2BJT—I. S. Miller, 77 Rae Cres., Kotara 
South, 2288.

VK2BOM—R. J. Mitchell, 43 White St., Wagga 
Wagga, 2650.

VK2BWB—W. B. Pollock, 18 Watkin St., Hurl- 
stone Park, 2193.

VK2BWD—Westmead Radio Club. 10 Helen St., 
Westmead, 2145.

VK2BXF—D. S. Roden, 4/257 Blaxland Rd., 
Ryde, 2112.

VK2ZHO—H. F. Padberg, 7 Pitnacree Rd., East 
Maitland, 2323.

VK2ZNI—N. A. Jefferey, Christian Brothers’ 
School, Wagga Wagga, 2650.

VK2ZTN—R. A. Armstrong, 76 Denman Pde., 
Normanhurst, 2076.

V K 2ZW /T—V. G. Barker, 7 Short St., Carlton, 
2218.

VK2ZWE—H. W. Spaulding. 7 Spring St., 
Abbotsford, 2046.

VK2ZXR—R. E. Anderson. 32 Oak Rd., K irra- 
wee, 2232.

VK3CH—A. G. Nunn, 10 Arcady Gr., Vermont, 
3133.

VK3GG— E. Chick, 15 Vida St., Essendon, 3040.
VK3MK—J. D. Lundy, 90 Dalny Rd., Murrum- 

beena, 3163.
VK30E—E. M. Planck, 62 Evesham Rd., Chel

tenham, 3192.
VK30Q—J. F. Dalstead, 8 Joami St., Chelten

ham, 3192.
VK3YY—G. P. J. Clarke, 17 Gladstone Ave., 

Armadale, 3141.
VK3ADO—D. Glegg, 1 Tennyson Ave., Kilsyth, 

3137.
VK3AGJ—L. N. Hocking. 7 Noonan St., Ben- 

alla, 3672.
VK3AIZ—L. Zschech, "Parkside,”  Hamilton, 

3300.
VK3ANV—R. G. Gordon, Hopetoun St., Lock- 

ington, 3563.
VK3ANY—J. A. B. Wallick, 5 Fenwick St., 

Kew, 3101.

VK3AQO—D. T. Bellalr, 1 Mossman Dr., Heidel
berg, 3084.

VK3AQQ—J. W. V. Storey, Z ig Zag Rd., El- 
tham, 3095.

VK3AQS—P. P. Seitz, 1 Freeman St., Yarra- 
ville, 3013.

VK3AUQ—F. D. Baarda, “Glenaulin,”  Sher- 
brook, 3789.

VK3AUR—R. K. N. Wilkins. 118 Mont Albert 
Rd., Canterbury, 3126.

VK3AUU—D. P. Tanner, Lye Sc Nixon Rds., 
Ripplebrook, 3818.

VK3AVZ—G. A. Trotter, 6 Morrison S t, Wod- 
onga, 3690.

VK3AYG—H. A. Alcorn, “ Pine Ridge," Don- 
vale, 3111.

VK3AXO—R. G. O. Wilson, 45 Pleasant Rd., 
Hawthorn East, 3123.

VK3ZGZ—J. E. Carter, 434 Como Pde., Mor- 
dialloc, 3195.

VK3ZPS—P. J. Armstrong, 24 Paschal St., 
Moorabbin, 3189.

VK3ZXB—R. P. Vise, 11 Mossman Dr.. Heidel
berg. 3084.

VK4AR—G. T. Ryan, 95 Railway Pde., Norman 
Park, 4170.

VK4HM—Cairns Amateur Radio Club, Station: 
Monro Park, Cairns, 4870; Postal: C/o. 
L. Olsen, 7 Parramatta S t, Cairns, 4870.

VK4IC—B. Gibbs, 238 Vulture St., South Bris
bane, 4101.

VK4LC—L. C. Raebel, Station: Alpine Tee., 
Mt. Tamborine, 4272; Postal: P.O. Box 
282, North Tamborine. 4272.

VK4QQ—C. R. Rutson, 43 Oxford St.. Padding
ton, 4064.

VK4US—P. L. Hubsher, Station: 24 Broad St., 
Labrador, 4215; Postal: 51 Real St.,
Annerley, 4103.

VK5GU—G. B. Hunt. 29 Park St., Woodville, 
5011.

VK5IN—K. V. Hanson, 5 Foley St., Salisbury 
Downs, 5108.

VK5XI—B. Hannaford, 38 Wright St., Peter
borough, 5422.

VK5ZGG/T—G. F. Gilbert, 24 Benjamin S t. 
Manningham, 5086.

VK6CT—C. D. D. Todd. P.O. Box 376, Carnar
von, 6701.

VK6TS—Carnarvon Amateur Radio Club. C/o. 
A.W.A., P.O. Box 348, Carnarvon, 6701.

VK6ZBT—G. Taylor, 233 Preston Pt. Rd., Bic- 
ton, 6157.

VK6ZDY—P. L. Jackson, 60 Anzac Tee., Bas- 
sendean, 6054.

VK6ZEE—T. J. Regan, 79 Station St., Canning- 
ton, 6107.

VK6ZEO—G. C. Mullett, 13 Rothbury Rd., Ena
ble ton, 6062.

VK6ZGE— G. A. Koziol, C/o. P.W.D. Elect. 
Dept., Kununurra, 6743.

VK6ZGD—G. P. Clifton, 13 Morley Dr., Mor- 
ley, 6062.

VK6ZGT—A. E. Trappitt, P.O. Box 37, Borden, 
6338.

VK6ZGY—P. M. Crane. 36 Lena St.. Tuart 
Hill. 6060.

VK7BX—M. C. Hooper, 182 Melville St., Hob
art, 7000.

DURALUMIN, ALUMINIUM ALLDY TUBING
IDEAL FOR BEAM AERIALS AND T.V.

★  LIGHT ★  STRONG ★  NON-CORROSIVE
STOCKS NOW AVAILABLE FOR IMMEDIATE DELIVERY

ALL DIAMETERS-*" TO 3"
Price List on Request

STOCKISTS OF SHEETS—ALL SIZES AND GAUGES

Gunnersen Allen Metals pty. ltd.
SALMON STREET, 

PORT MELBOURNE, VIC.
Phone: 64-3351 (10 lines)
Telegrams: "Metals.” Melb.

HANSON ROAD, 
WINGFIELD, S.A.

Phone: 45-6021 (4 lines) 
Telegrams: "Metals,” Adel.

VK7HW—H. H. E. Westerhof, Flat 2, S7 K in* 
St., Sandy Bay, 7005.

VX7KJ—G. C. Johnston, 23 Cottesloe St., Lind- 
isfame, 7015.

VK7PS—H. P. Schulz, 519 Nelson Rd., Mt. 
Nelson, 7007.

VK7ZX—T. J. Cox. 108 Hampden Rd., Hobart, 
7000.

VK7ZBM—B. W. Marriott, 41 Garden Rd., 
Moonah, 7009.

VK7ZJH—J. L. Hursey, 38 Addison St., Ros
etta, 7010.

VK9LM—L. Meek, Station: McWilliam St., Gor- 
oka, N.G.; Postal: C/o. A.W.A. Ltd., 
P.O. Box 9, Goroka, N.G.

VK9RA—R. H. Ashley, Christmas Island, Indian 
Ocean.

VK0KB—K. E. Beman, Mawson. Antarctica.
VK0MI—W. J. Grudgfield, Macquarie Island, 

Antarctica.
VK0RM—R. W. McLean, Davis Base. Antarc

tica.

CANCELLATIONS
V K lU N —J. A. Robb. Transferred to Vic. 
VK2AAQ—C. Churm. Transferred to Qld. 
VK2AYA—G. A. Ahlstrom. Deceased.
VK2BLN—L. L. Neaverson. Not renewed. 
VK2ZFG— G. T. Pile. Now VK2GP.
VK2ZH1—J. Pollock. Now VK2WX.
VK2ZIS—I. S. Miller. Now VK2BJT.
VK2ZNX—N. K. Shaw. Now VK2FJ.
VK2ZSF—W. H. W. Shand. Now VK2AXW. 
VK2ZXB—P. R. Cearns. Transferred to W.A. 
VK3AFL—D. A. Page. Not renewed.
VK3ASM—R. E. Glew. Not renewed.
VK3AZG— B. Gardiner. Transferred to N.T. 
VK3ZDN—R. M. Macrae. Not renewed. 
VK3ZEU—E. M. Planck. Now VK30E.
VK3ZFB—D. T. Bellair. Now VK3AQO. 
VK3ZKW —I. J. Battersby. Not renewed. 
VK3ZKY—R. G. O. Wilson. Now VK3AXO. 
VK3ZLQ—J. D. Lundy. Now VK3MKL 
VK3ZPP—R. G. Gordon. Now VK3ANV. 
VK3ZPX—R. K. N. Wilkins. Now VK3AUR. 
VK3ZTA—L. Zschech. Now VK3AIZ.
VK3ZXG—J. W. V. Storey. Now VK3AQQ. 
VK3ZYH—L. N. Hocking. Now VK3AGJ. 
VK4CS—4 Signal Regiment Amateur Radio 

Club. Ceased operation.
VK4ED—E. B. Dearing (Jr.), Not renewed. 
VK4HX—D. S. Roden. Now VK2BXF.
VK4ZGT—G. T. Ryan. Now VK4AR.
VK4ZJL—J. T. F. Linde. Not renewed.
VK5XJ—C. A. Pryzibilla. Ceased operation. 
VK5ZCH—K. V. Hanson. Now VK5IN.
VK6AG—W. E. Coxon. Deceased.
VK6CZ—G. R. Potter. Ceased operation. 
VK6KE—K. J. Echberg. Transferred to Vic. 
VK6RP—R. S. Trew. Deceased.
VK7KW —K. St. C. White. Deceased.
VK7ZHW—H. H. E. Westerhof. Now VK7HW. 
VK7ZKJ—G. C. Johnston. Now VK7KJ. 
VK7ZMC—M. C. Hooper. Now VK7BX.
VK7ZPS—H. P. S. Schulz. Now VK7PS. 
VK7ZTM—T. J. Cox. Now VK7ZX.
VK8XI—B. Hannaford. Now VK5XI.
VK9ZCQ—J. A. McLachlan. Transferred to 

S.A.
VK9ZRA—R. H. Ashley. Now VK0RA.

*

TECHNICAL CORRESPONDENCE
Erratum and Additional Notes on 

“Putting the Geloso G222 on 160 Mx”
Editor “A.R.,” Dear Sir,

In reference to the article, “Putting 
the Geloso G222 on 160 Metres,” please 
note the following error. The first line 
in paragraph 2, column 3, page 11, 
should read: “The new oscillator coil 
for 1.75 Me. was wound on a fairly 
large diameter former, and after some 
experiment, without a slug . . Not 
“with a slug” .

I would also like to include the fol
lowing two notes:

1. The numbering of the bands 1 
to 6 is the opposite way round to that 
used by the makers.

2. Modifications to the vj.o. only 
refer to type 4/104.

— J. A. Adcock.
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VERSATILE CONNECTORS 

S.W.R. METER 

The "Rapar" Standing Wave Ratio 
Meter is available in two models, 
SE405-A for 52 ohm impedance, and 
SE405-B for 75 ohm impedance opera-
tion, from 1-150 Mc. at 500 mW. to 2 
kW. p.e.p. 

Specifications— 
Frequency range: 1-150 Mc. 
Insertion loss: < 0.2 db. 
Detectable S.W.R.: From 1:1 to 1.10. 
Impedance: Either 52 or 75 ohms 

(two models). 
Price of either model: $18.50 plus 

15% sales tax where applicable. 
Further details from Radio Parts Pty. 

Ltd., 562 Spencer St., Melbourne, Vic., 
3000, and City and East Malvern 
branches. 

H.F. COMM. RECEIVER 

The Eddystone "940" is a general 
purpose Communications Receiver cov-
ering from 480 Kc. to 30 Mc. in five 
overlapping ranges. It is suitable for 
reception of c.w., a.m. and s.s.b. signals, 
and by reason of the two r.f. and two 
i.f. stages incorporated, a high perform-
ance is obtained throughout the f re-
quency ranges. Built-in power supply 
unit permits direct operation from a.c. 
supply of 110/125 and 200/240 volts, 
40/60 cycles. 

Available ex stock $424 plus 25% 
sales tax. Duty free ex bond store, 
government departments. Further in-
formation and brochure from sole Aus-
tralian agents: R. H. Cunningham Pty. 
Ltd., 608 Collins St., Melbourne, Vic., 
3000. Telephone 61-2464. 

feii-^v . 

Painton (Australia) Pty. Ltd. have 
released a range of "Multicon" con-
nectors with many improved features 
for multi-circuit connections and rapid 
linking of equipment. The full "Multi-
con" range consists of 2, 4, 6, 8, 10, 12, 
18, 24 and 33-pole sizes and there is 
a complete selection of plugs and sock-
ets with alternative mounting arrange-
ments, cable fixings and retaining de-
vices. 

The Painton "Multicon" range is 
finished in silver-grey hammertone and 
basically interchangeable with the 
Painton "Standard" range plugs and 
sockets with the exception of the 6-pole 
size and 10-in-line unitor. A technical 
brochure setting out design data with 
illustrations is available on request. 
Inquiries to Painton (Aust.) Pty. Ltd., 
29 Railway Ave., Huntingdale, Vic., 
3166. 

YAESU MUSEN EQUIPMENT AND 
THE AUSTRALIAN MARKET 

We have received a letter from Mr. 
S. Hasegawa, President of Yaesu Musen 
Co. Ltd., in which, amongst other 
things, he expresses his fear that Aus-
tralian Amateurs may be confused 
regarding true information about his 
Company's products. He refers to an 
advertisement which appeared in "A.R." 
earlier this year, where-in it was indi-
cated that certain equipment would be 
available in kit form. 

Mr. Hasegawa stresses that they have 
not planned, nor do they intend to 
schedule in the future, kit sets of their 
equipment. 

Mr. Hasegawa goes on to state that 
Bail Electronic Services have been 
their exclusive agents since 1965, and 
Yaesu Musen equipment purchased 
from other distributors does not carry 
the manufacturer's warranty, and spare 
parts could be difficult to obtain. 

"Amateur Radio" accepted the adver-
tisement under discussion in good 
faith. We realise that the fact that 
although any manufacturer may appoint 
an exclusive agent in an area, this does 
not preclude somebody else from seek-
ing another source of supply either in 
the country of manufacture or through 
one of the free ports such as Hong 
Kong. 

We have no intention of entering any 
controversy over this matter, as every 
prospective purchaser is free to select 
his own supplier. 

^Jeclinical &t)ata 

COMPONENTS CATALOGUE 
An electronic components stock cata-

logue for 1969 is now available from 
Soanar Electronics Pty. Ltd. Loose-leaf 
bound, the catalogue contains speci-
fications of a range of Elna capacitors, 
both electrolytic and polyester film 
types, carbon potentiometers, and other 
devices. Requests for catalogues should 
be made to Mr. G. Soanes, Soanar Elec-
tronics Pty. Ltd., 42-46 Lexton Rd., 
Box Hill, Vic., 3128. 

ANTENNA BROCHURE 
The latest antenna brochure from 

Hy-Gain Electronics Corporation, 
U.S.A., features a range of communica-
tions types for h.f. and v.h.f. Amateur 
bands. The brochure contains 20 pages 
of illustrated technical information for 
base station and mobile antennas from 
80 metres down to 2 metres, and in-
cludes the Hy-Gain model 14AVQ (40-
10 metres), and the model 12AVQ (10-
15 and 20 metres). Australian agents, 
Bail Electronic Services, 60 Shannon 
St., Box Hill North. Vic., 3129, will be 
pleased to meet all requests for copies. 

FAIRCHILD "PLANAR" 1969 
The Fairchild "Planar" for January 

1969 gives details of the uA723, a sec-
ond generation linear I.C., which in-
corporates on the one chip a tempera-
ture-compensated reference amplifier, 
an error amplifier, a power transistor, 
and current-limiting circuitry. It can 
be used as a series regulator, switching 
regulator, shunt regulator, floating high 
voltage regulator, or as a regulated 
current source, and for both positive 
and negative supplies. Further details 
from: Fairchild Australia Pty. Ltd., 
P.O. Box, Croydon, Vic., 3136. 

HIGGINBOTHAM AWARD 
The Higginbotham Award for 1968/ 

1969 was considered by the Publications 
Committee at its March meeting. It 
was unanimously agreed that the award 
go to Rodney Champness, VK3UG, as 
a token of our appreciation for his sup-
port and assistance to the magazine 
over a long period of time. Our con-
gratulations to Rodney. 

CERTIFICATE HUNTERS' CLUB 
During 1968 many C.H.C. Chapters were 

established in countries throughout the world 
and membership has dramatically increased. 

New Zealand already has a fast growing 
Chapter, putting Oceania on the C.H.C. map. 
Let us do likewise. Form a Chapter and help 
encourage the world to work VK—and benefit 
ourselves at the same time. Six or seven 
members only are required from as many 
States as possible to set up the initial f rame-
work. So how about it chaps? Please wri te 
10 VK4SS or K6BX, 3212 Mesa Verde Rd.. 
Bonita, California. VK4SS 

P.S.—If you have been collecting awards 
you may be eligible for membership. Enquiries 
to QRA above. 
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DX
Sub-Editor: PETER NESBIT, VK3APN 

3i The Grange, East Malvern, Vic., 3t45 
(All times In GMT)

ASSORTED
Gus W4BPD is now w ell u n d er w ay w ith  his 

DX-pedition. He operated  from  6W8XX during  
February , then  con tinued  his w ay across Africa. 
A round the  beginning of A pril he  hopes to 
m eet up w ith  S teve VQ8CC, an d  as soon as 
tran sp o rt is availab le  they  w ill leave for 
Rodriguez and  St. B randon Islands. A t Rod
riguez they  w ill be opera ting  from  th e  Mt. 
Venus cable s tation  w here  five 70 ft. tow ers 
are available w ith  a good selection of an tennas 
for a ll-band  operation . (D ate of a rriv a l here  
will be A pril 12-17 som etim e.) G us would 
also like to v isit B lenheim  and  G eyser Reefs, 
and  w hen S teve re tu rn s  to M auritius a t  th e  
end of his vacation, Gus w ill proceed to  VQ9 
w here  he w ill Join forces w ith  H arvey  VQ9V. 
A t th is m om ent Gus has no definite p lans a fte r 
the  Ind ian  Ocean, b u t he does hope to v isit 
H eard Island  if possible and  th en  head  for 
B hutan . His gear uses tw o v.f.o’s on all s ix  
bands for sp lit frequency  operation. F requen 
cies used a re: c.w. 1827 (or as p e r sked ), 3525, 
7025. 14025, 21025. 28025; s.s.b. 3795, 7095. 14195, 
21245, 21395. 28495 and  28C05. W ill QSY if th e re  
is QRM. QSLs via W4ECI.

ZS1AMB and  ZS1ANT w ill be  operating  from  
A ntarctica for ab o u t one year. QSLs, w hich 
m ay be sen t via th e  ZS B ureau , w ill be d ealt 
w ith  by the  operators on th e ir  re tu rn  home. 
Skeds m ay be a rranged  via ZS5ZS.

IZ6KDB: A nyone sho rt of a QSL for Jo h n ’s 
W PX operation  from  Ponzlane Island la st May, 
m ay send  ano th e r card  to  I1KDB a t his call 
book address.

G avin VK3AEJ, who recen tly  operated  from  
W illis Island  as VK4EV. has ju s t  com m enced 
sending  cards out. He has ab o u t 1,400 QSLs 
to reply to, so ju s t be p a tien t; he  hopes to  
have the m ajority  done w ith in  a m on th  o r 
two. QSL w ill be 100 per cent.

F rank  DL7FT is p lann ing  a D X -pedition to 
M onaco from 3rd to 10th A pril 1969, using  the 
call 3A2CU. The frequencies used  w ill be: 
3795, 7065, 14195. 14245, 21295 and  28545.

O ver 7.000 QSOs w ere m ade du ring  th e  
C hatham  Isl. activ ity  of ZL2AFZ/C, 1DS/C, 
1IL/C and ITU /C. QSL activ ity  is now  a t  a 
peak w ith  George averag ing  n ine  hou rs  p e r 
day on QSLs. F o r those w ho  s till need  th is  
island. ZL3A BJ/C  is active  m ost evenings on 
80. HIS tou r of du ty  w ill be u n til  m id-year.

Excepting F ridays and  Sundays, ZS3AW (ex 
DJ3KR* skeds D L90H on 14158 a t  19 GMT 
daily , then  shifts to  40/80 mx. Ju rg en  is th e re  
un til May, bu t is no t p e rm itted  to  m ake long 
QSOs. so please ju s t R S/R ST exchange .

Belgian stations operating  from  exhibitions 
a re  requ ired  to sign th e ir  calls /F . I t  does n o t 
m ean  th a t  they a re  in  F rance  as som e have 
erroneously assum ed.

To m ake identification easier in the  fu tu re , 
s tations on A uckland an d  Cam pbell Islands 
w ill sign ZL/A , on C hatham  Island  ZL /C , and 
on Kerm ndec Island ZL /K .

A read er recen tly  d rew  a tten tio n  to  th e  
fact th a t the  prefix A w as reserved  fo r U.S.A. 
and is in use by  a num ber of m ilitary  and 
sem i-m ilitary  stations, an d  th a t th e  B otsw ana 
prefix A2 w as "non-official” . The la te st In
form ation to h an d  (from  several different 
sources* indicates th a t  A2 w as a llocated to 
Botswana by th e  I.T.U ., and  therefo re  w ould 
be qu ite  "official” .

W hile on the  sub jec t of prefix anom alies, 
th e re  a re  p len ty  a round  if one cares to look. 
A part from A m ateu r prefixes (such as AC, 
w hich definitely does overlap  th e  U.S. alloca
tion AA-AL>, o thers  a re  easily found. E.g. 
the  V ictorian a irp o rt s tations ML and  LAV 
should theoretically  be In th e  U.K. and  N orw ay 
respectively. (E nough said.)

GC8HT will be QRV 1st A pril 7013 a t  18 
GMT; 7th A pril 14013 a t  0730 GMT; 14213 a t 
09 GMT; 10th A pril, 14113 a t  14 GMT; and  14th 
A pril 21013 a t  0730 GMT.

QSL MANAGERS
FG7TC—Box 521. Guadeloupe.
FL8HM—B.P. 215, D jibouti, T.F.A.I.
FL8MB—B.P. 49. D jibouti, T.F.A .I.
FC8CG- E. Erm iz, O tepa, H ao Isl., A rchipel 

des Tuam oto, F rench  Polynesia.
FR7ZC—P. F e rrand , Sain te  Suzanne, R eunion 

Isl.

KH6GLU—Box 762. K aunakakai, H aw aii. 96748. 
KV4CI—D irect only. H. M iller, Box 1853, St. 

Thom as. V irgin Is.
LG5LG—Three IRCs; via LA Bureau.
ON6AF—via ON4TJ, 43H Conscience S traa t, 

M erelbeke, Belgium.
PYOOK. PYOOM—via PY2SO: Box 97, Sao

Paulo, S.P., Brazil.
TY6ATE—B.P. 107, N atitingou, Dahom ey. 
VK0WR—U.S.C.G. C u tte r "S ou th  W ind,” F.P.O., 

N.Y.C., N.Y., 09501.
W2CTN—J. Cum m ings, 159 K etcham  Ave., 

A m ityvllle, N.Y.
YA1ZC—Box 638. K abul. A fghanistan.
7G1CG—Box 33, C onakry, Rep. of G uinea.
9G1GL—Box 625, Toma, 
CR3KD—W2CTN.
CR5SP—W2GHK.
FG7XX—W2CTN.
FK8BG—W5IXQ.
FW8DY—KH6GLU. 
HK0TU—HK3RQ.
PJ7VI__ W2CTN.
PY0EP—PY1MB. 
SV0WCC—WA0HPU. 
VK2BPO/9—W4WS. 
VK2BRJ/9—W4WS. 
VP2AW—W9FIU.

G hana.
VP2DAP—KV4AM. 
VP2DAQ—K7TMK. 
VP2DAR—W7PHO. 
VP2MK—W8EWS. 
VP7NF—VE1ASJ. 
VS5PH—DL3RK. 
YS1XEE—WB4BOJ. 
ZF1JF—W1IIM. 
5H3LV—VE30DX. 
5W1AS—KH6GLU. 
9Q5HT—DL5WB. 
9Y4PHO—W7PHO.

ACTIVITIES
A reliab le  co n trib u to r to the  colum n, George 

A llen, L6042, sent in a run-dow n on h is 160 
m e tre  listen ing  activities: On tw o separate
dates, VE3QU was heard  on 1806 a t 12 GMT. 
D uring  the  "CQ” W.W. 160 Contest, the  fol
low ing w ere heard : W7DL/7, W6JTB, W6QHQ, 
79ACI, W9PNE and  JA s 1HXE, 2CLI and  3UI. 
L a te r on a t 2132 GMT. th e  band  opened to 
Europe for 11 m inu tes and DL9KRA was heard  
w orking  Gs and  G I—his serial num ber a t th a t 
stage w as 183, so he  w as doing a p re tty  good 
job. A n O K I w as also heard , b u t the  band 
closed before he  could be identified. (T hanks, 
George—Peter. >

No o ther actliv ty  repo rts  w ere received th is  
m onth.

RULES FOR THE WPX AWARD 
(W orked All Prefixes)

To obtain  th is  aw ard  It is necessary  to 
receive confirm ation of contacts w ith  the  fol
low ing num ber of prefixes:

(a) M ixed—400;
(b) CW—300;
<c) Phone—300;
(d* SSB—200.

Endorsem ents a re  issued for each  50 ad d i
tional prefixes w orked. Band endorsem ents 
a re  availab le  for w orking  the  following num 
bers of prefixes on the  various bands: 1.8 Me., 
35; 3.5 Me., 150; 7 Me., 250; 14 Me., 300 ; 21 
Me., 300; 28 Me.. 250.

C ontinental endorsem ents a re  given fo r w ork 
ing the  following num bers of prefixes in the  
respective continents: N.A., 126; S.A., 88; E ur., 
146; A i„ 80; Asia. 68; Oc., 51.

The definition of a prefix is:
(a) The tw o or th ree  le tte r/n u m era l com bina

tion w hich form s the  first p a rt of th e  
call (e.g. GM 70P counts as GM7; A2CAA 
as A2>;

(b* A suffix designating  portable  operation 
in an o th e r a rea—if the  suffix is the n o r
mal prefix used in th a t  area  (e.g. ZD 8J/ 
W6 counts as W6);

fc> Calls w ithou t num bers a re  considered as 
th e  first tw o le tte rs  followed by  figure 0 
(e.g. W 4BPD/LX counts as LX0; RAEM 
counts as RAO).

Any prefix will be considered leg itim ate if 
its use w as au thorised  by th e  governing  au th o r
ity. Cards need no t be sent, b u t m ust be in 
the  possession of the  applicant. Any or all 
cards m ay be requested  by th e  W PX Com
m ittee. All applications fo r W PX m ust be 
subm itted  on th e  official form s No. 1051, 
obtained  by sending s.a.e. (pref. 8 ‘A x  11 inch 
envelope or bigger) w ith  one I.R.C. to  W PX 
Com m ittee, 14 V anderven ter Ave., P o rt W ash
ington , L.I.. N.Y., 11050, U.S.A. All contacts 
m ust be m ade w ith  licensed, land  based, A m a
te u r  stations in authorised  A m ateur bands. 
A ll contacts subm itted  by  the  app lican t m ust 
be m ade w ith in  a 250-mile rad ius of the 
orig inal location.

Good prefix  hunting!

SUMMARY
A cknow ledgm ents to: DX News, ZL2AFZ,

LIDXA, VK4PX, "CQ " Mag., GC8HT, VK3AEJ 
an d  L6042.

73 and  good DX.
—P e te r  VK3APN.

VHF
Sub-Editor: CYRIL MAUDE. VK3ZCK 

2 Clarei.Hon St., Avondale Heights, Vic., 3034

The only real new s th is  m onth is th a t the  
VK6 v.h.f. beacons on 2 m etres have been heard  
in VK3. O ther th ings of no te  are th a t the  
VK3 6 and  2 m x converters a re  selling fast. 
All orders should be sen t to the VK3 Disposals 
Com m ittee, enclosing a cheque, postal order 
o r cash in a registered  letter.

Rum ours have i t  th a t the  VK3 V.h.f. G roup 
are  w orking  on a 432 Me. converter and  a 
range of v.h.f. pre-am plifiers.

1 would appreciate  new s from  correspondents 
in o th e r States.

73, C yril VK3ZCK.

VICTORIA
A ctivity  in VK3 Is on the  increase on 0, 2 

and 0.7 mx, and  in te res t in  the  V.h.f. Group 
activ ities has grow n im m ensely. Functions 
such as the  2 m x scram ble, 2 m x fox-hun t, 
field days, g roup m eetings, etc., have been 
very  w ell a ttended.

The la test p ro jec t th e  G roup has s tarted  on 
is the  e stab lishm ent of tw o v.h.f. beacons—one 
on 2 m x and  th e  o ther on 432 Me. I t  has 
been  suggested th a t these beacons not be sited 
on a local m ountain  top, b u t in the m etro
politan  area. Lucky o r o therw ise, we do not 
requ ire  a beacon on 6 m x as w e already  have 
ATV C hannel 0. P e te r  VK3ZYO is chairing  a 
g roup consisting of VKs 3AUR, 3AOT, 3ZSB, 
3ZGS, 3ZKD, 3ZYP, 3ZMU, and  3ZKB. A 
large am oun t of w ork w ill have to be done 
to produce, test and  insta l these beacons.

6 m etres is s till good fo r those w ho are 
p a tien t enough  to  tu n e  a round  th e  band. JA3 
and  JA1 have again been heard  in  M elbourne, 
w hilst VK4s and  VK2s can still be  w orked. 
One VK4 w as heard  to  w ork  a  KH6, b u t alas, 
no  sign of th is ju icy  piece of DX was heard  
in VK3.

A re p o rt from  a friend  of m ine in W6 
indicates th a t DX of 1,400-3,000 m iles is quite  
common in  w in te r in W -land. A pparently  the 
system  in use over th e re  is to point beam s a t 
th e  N orthern  L ights (A urora Borealis) and  
use c.w. A lthough they  are  perm itted  to use 
one k ilow att over there , i t  should be possible 
over here  by using th e  A urora A ustralis as the  
reflecting lay e r and  i t  could m ake possible 
w in te r DX to  VK5, VK6 and  possibly VK7. 
(The Tasw egians would have a m uch be tte r 
likelihood than  those on the  m ainland.) If 
anyone is in terested , w ould they  please contact 
m e via th e  Institu te .

2 m etre  activ ity  is high  w ith  m any new 
stations appearing  on th is band, b u t the  am ount 
of DX a round  is very  disappointing.

A rep o rt from  Ron VK3AKC and  Cyril 
VK3ZCK of hearing  th e  VK6 2 m x beacon has 
been confirm ed by a s im ila r repo rt received 
from  George VK3ASV (ex VK3ZCG). So it 
looks like  W.A.S. on 2 m etres is a possibility 
and  not a p ipe dream  a fte r all.

432 Me.: No reports  have been received for 
th is band, b u t it is believed th a t it is alm ost 
as active  as 2 m x.

73. R obert VK3AUR.

Gippslajid.—The VK3 Eastern  Zone is p lan 
n in g  to  insta l a tw o m x transla to r on Mt. 
Tassle in G ippsland. F requencies and  o ther 
details will be given as soon as P.M.G. and 
W.I.A. approval have been obtained.

The Zone has decided to  use 2 m x f.m. 
C hannel B as the  m ain f.m. n e t frequency, as 
in som e areas severe in te rference  from  the 
local t.v. channels m akes C hannel A impossible 
to use as a net. C hannel A  is still being  used 
bu t only over sh o rt paths and as a second 
channel.

A  tape recording  of th e  recen t East-W est 2 
m x opening  was m ade by George VK3ASV 
w hich included signals from  th e  VK6 2 mx 
beacon and  the  VK5 2 m x beacon.

73, George VK3ASV.

AMATEUR FREQUENCIES:
ONLY THE STRONG GO ON— 
SO SHOULD A LOT MORE 
AMATEURS!
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“BREAK-IN”
October 1908—

S.s.b. Transceiver, by ZL4IO. Designed pri
marily for use in mobile operation, the unit 
uses transistors except for the p.a. which is a 
pair of 6AQ5s in AB1. P.e.p. output is about 
12 watts and a 455 Kc. sideband generator is 
used. The Moorabbin unit described in "A.R.” 
appears to be much more versatile in that 
constructors can start with one band and add 
others as necessary. The low i.f. used means 
that multiple conversion would be a necessity 
if higher frequency bands were to be covered.

Slow Scan Television, by ZL2TAR. The 
author describes a system of slow scan tele
vision he uses on the h.f. bands. With one of 
these, you can see what your contact looks 
like!

November 1968—
Dual Gate FET 2 Metre Converter, ZL4LV. 

Small unit using 3N140, 3N141 and AF178 tran
sistor'—of interest to v.h.f’ers.

m  Kc. Spaced Synthesiser, ZL4IO. Part 3 
of the article. A  very interesting and quite 
complex construction for the experienced Ama
teur.

Using An Integrated Circuit, ZL1WL. De
scribes how to make a complete a.f. amp. with 
high impedance input of 50 mV. which will 
give 200 mW. output from a 6v. source. Type 
R.C.A. CA3020.

An FET Gate Dip Oscillator, ZL1BEB. Small, 
portable, low powered unit for 1.5 to 100 Me. 
in four ranges.

December 1968—
Heterodyne Frequency Sub-Standard. Dr.

“Farad” Foit and Toni ZL2BEV. One way of 
using up some of the surplus valves which 
are still available is to build a crystal con
trolled sub-standard with divider circuits to 
give outputs at 100 Kc. and 10 Kc. intervals 
for calibrating your gear.

Eight-Valve S.s.b. Exciter for 8.5-4 Me., ZL- 
2RI. This valve exciter is similar to a number 
of designs which have been described since 
about 1953 when one of the first units using 
the FT241A crystals appeared in “QST” . A 
cascoded half lattice filter is used and this 
can be on any frequency between 370 and 517 
Kc. The author’s was on about 510 Kc.

Combined Crystal Oscillator and Multipliers, 
ZL375. Describes a twin triode oscillator using 
a 24 Me. crystal and with output on 144 Me. 
Simple and easy to get going using 12AT7 or 
6SL7 tubes.

F.M. for the Two Metre Transmitter, ZL4TAJ. 
Describes a simple phase modulation adaptor 
for the two metre transmitter. Especially for 
those who have not purchased car phones.

Integrated Circuits, ZL4LV. The author dis
cusses some ideas for using integrated circuits 
in s.s.b. circuits.

“CQ”
October 1968—

Amateur Radio Station Design, W9IOP. The 
author describes his ideal Amateur Station 
and how he filled half of a large room with 
racks of equipment. Australian Amateurs are 
likely to find the approach a little too expen
sive. One would not only need to be rich, 
but also devoted.

H.f. Conical Cage Antennas, W2EEY/1. De
scribes some work which was originally carried 
out for the Royal Canadian A ir Force to de
velop wide-band h.f. dipoles. This could very 
well be of interest to Amateurs In some areas. 
So far as I know, although the author gives 
the impression that the work is original, I do 
not think it is. It is understood Marconi Co. 
in England did some work either during or 
after WW2 which they abandoned because 
they could not achieve the desired 10/1 band
width. Ever since I have worked for Electronic 
Industries (1955), I have been aware of designs 
by Rhode & Schwarz which did give the 
desired 10/1 bandwidth and are built for many 
frequency ranges.

The Signal Souper. K. K. Dobler uses 
noisy signals to “ key" an a.f. oscillator to 
regenerate the received signal and obviate the 
necessity for us to use our ears as a selective 
filter. He says it works like a charm. I wonder 
whether this is really so because the ear and 
brain combined probably constitute a better 
selective system than the device which could 
produce errors.

Use and Abuse of Current Overload Pro
tective Devices, W2EEY/1. The author de
scribes the characteristics of various types of 
fuses and circuit breakers. Don't laugh, but 
I think it should be compulsory reading for 
all in electronics.

Vertical Antennas, W3JM. Part V. of the 
series which has been run in “CQ” over the 
last few months. Part VI. will appear in the 
November Issue. This issue deals mainly with 
stacked verticals of various types to provide 
gain by narrowing the radiation lobe and gen
erally decreasing its angle.

Improved Carrier Suppression for the HX-20. 
The Heath unit qualifies for a modification.

A 700 Watt P.e.p. Dummy Load (for about 
$2), WA8ZJH. The author found someone who 
was willing to sell him seven 50 watt non- 
inductive resistors with a nominal value of 344 
ohms each which could be paralleled to pro
vide a steady dissipation rating of 350 watts 
or 700 watts p.e.p. He got these for $US1.75 
and even gives the seller’s address.

The Corston Affair, Sylvia Margolis. Sylvia 
tells in her usual racy style how a British 
Amateur coped with a t.v.i. complaint. Amus
ing and probably earned her enough to buy 
her husband a new rig.

TrapleBS Trap Dipoles, W2EEY/1, or perhaps 
it should be more correctly titled “Stubs are 
Traps” . It is still an interesting concept and 
whilst some of us might boggle at adjusting 
traps for correct operation, perhaps we can 
more readily see what we are doing when a 
piece of open wire line is involved. Shades 
of G4ZU!

The Ins and Outs of Good Soldering, W7CCG. 
The fine art of soldering for the newcomer 
and old-timer.

The Hamtnarlnnd HQ-125, “CQ” Staff. This 
is a very interesting solid state receiver which 
covers all h.f. Amateur bands in 200 Kc. seg
ments and has eleven “ spare”  positions for 
other 200 Kc. segments between 3.4 and 30 Me. 
Selectivity 0.5, 2.1, 6 Kc. Notch filter and 
many other features. Price $US529.50. (Here 
one could expect to pay about $A1060.00.)

That Extra Input, W3KBM. How to add a 
high level input circuit to that high gain a.f. 
amplifier. Could also be titled a simple audio 
frequency mixer using a pentode tube. A l
though the input impedance is high into G1 
and G3, the tube gain is different and one 
caters for low and the other high level inputs, 
e.g. mic. and tape recorder.

C.w. Transceivc Operation with the Drake 
T4 and the R4A, WA6TJFW. The units trans- 
ceive okay on s.s.b. and a.m. but since the 
carrier is shifted into the i.f. passband the 
receiver tunes about 1.2 Kc. lower in frequency 
than the transmitter and Don Schliesser tells 
how he overcame this problem.

An R.f. Actuated Keying Monitor, J. I. 
Randall. How to make a simple monitor using 
a newly developed electronic module known 
as the Cordover CWM-1. Only connections 
are given and no Information is included as 
to the circuit of the module.

How To Make Five Million (points that is), 
W1BIH. A group of ardent DXers get together 
to visit Curacao for a contest and score five 
million points. Nice work if you can get it.

A 40 Metre Linear, VE7BRK. Take one Com
mand Transmitter (BC458) and two amplifier 
stages and you have a linear capable of 150 
watts output when the three 1625s are fed 
from 750 volts and driven by a 250 mV. side
band signal. Seems that there is still a lot 
of life in the old Command transmitters, even 
in this day and age. I  have seen circuits run
ning up to 1250 volts on the anodes of 1625s 
in s.s.b. service.

November 1968—
A Transistorised R.T.T.Y. T.U., W7PVF. A 

small relatively simple and solid state—will 
interest the r.t.t.y. gang.

An Improved Multi-Band Mobile Antenna 
System, W20ZH. This antenna is claimed to 
show a considerable improvement over pre
vious whips, etc. So it should, the “ capture 
area”  is greater and it uses an 8 ft. whip at 
each end of the 17 ft. car. May have to alter 
slightly for our 15 ft. models.

Vertical Antennas, W3JM. Capt. Paul Lee 
continues his exhaustive dissertation on this 
very interesting subject.

The Raytrack Auto-Level Volume Compressor, 
reviewed by W2AEF. Perhaps the use of these 
will cause some re-thinking in the design of 
s.s.b. finals and power supplies for the tubes 
and transformers used by the “ floggers”  will 
probably be shortlived with that extra 14 db. 
of signal.

Finding True Receiver Sensitivity, W2EEY/1. 
Rated receiver sensitivity is not always achiev
ed in practice. The author discusses the ways 
of ensuring “weak ones” are copiable.

Contest Capers, VK4SS, Alan Shawsmith. 
His (??) experience of contest operating and the 
obstacles one has to overcome from XYLs.

harmonics and interlopers. Another "A.R.” 
reader who wants a new rig or something and 
has set about earning it with his pen in the 
U.S.A.

Digital Meters and Multimeters, W2EEY/1. 
A  short article to acquaint Amateurs with the 
availability of such instruments, their uses, 
accuracy and cost. So far as is known, the 
cheapest 3 digit d.c. unit with an accuracy 
better than V2 per cent, available in Australia 
is about $500 plus tax—almost as much as a 
new transceiver.

Putting the Motorola FMTU-30D and FMRU- 
16 on Two, K7CNZ. A  mod. article applicable 
to the U.S. scene, similar to “A.R’s”  conver
sion of MR3s, and other mobile radio telephone 
equipment for Amateur use. No interest here.

The Expanded Lazy-H Antenna, W2EEY/1. 
A  simple version of the Lazy-H with improved 
gain and a more convenient feed impedance.

Simple Heater Voltage Regulation, W2AEF. 
From using VR tubes or Zeners, Wilf Scherer 
takes his readers to a somewhat more complex 
approach of the saturated core transformer. 
The editor adds a note that v.t.v.m’s should 
not be used for voltage measurement because 
they are peak reading. Most multimeters with 
rectifiers suffer from this defect to a consider
able extent also and moving iron thermocouple 
or hot-wire (true r.m.s.) instruments should 
be used for preference. An interesting article 
which could form the basis for a better Aus
tralian article. This is a subject every Ama
teur should know something about.

Experiments with Three Arrays on One 
Boom, Part 1 (in two parts), W6ZWK. Sam 
has taken a different approach to most authors 
on interlaced beams. He uses a 36 ft. boom 
with four shortened elements on 14 Me., and 
three elements on 21 and 28 Me. A ll tuning 
adjustments are made from the boom by 
remote operation, using slugs in the loading 
coils. Some good constructional hints, although 
why he didn't have four elements on all bands 
with that big boom I ’ll never know.

Natural Towers, W1RIL. If you have a handy 
pine tree in your back yard just clear a path 
up one side for a drive shaft and lop the top 
to clear the beam and away you go! The rota
ting equipment is at ground level. Seems this 
one could provide a headache for the local 
council as it wouldn’t be "built” . The tree 
is still allowed to grow and the beam is almost 
invisible from the ground—according to the 
author.

Shorty Twins—Louder Still, G2IS. The author 
describes an improvement on a ground plane 
vertical by using two, spaced a quarter wave 
apart, for 6 db. gain and a 120 degree radiation 
pattern with a low vertical angle of radiation. 
By using four and switching, a variety of pat
terns could be obtained including coverage in 
any 120 degree segment at will. Similar sys
tems are commonly used in the XJ.S. with a.m. 
b.c. stations and a few have been installed in 
Australia.

A 2 kW. P.e.p, Linear Amplifier, W9MIJ/1. 
With four 4X150As. the author produced a 
table top linear for 7-28 Me. on an 11 x 7 x 2 
inch chassis around which he wrapped some 
perforated metal for a cabinet. He found his 
chassis was a little small for a bulge was nec
essary—a-la racing car bonnets—to clear the 
loading capacitor when open and the cooling 
fan motor sticks up over the 4X150As like a 
sore toe.

“ A Letter from Don Miller” . According to 
the report which appeared in “QST” October 
1968 and on p. 99 on Nov. "QST” both parties 
won the legal battle. Don’s win appears to 
include a retraction of certain claims he made 
regarding operation from one or more of the 
claimed locations. “ CQ” in their editorial "Zero 
Bias” describes the A.R.R.L. as “ the largest 
commercial enterprise in Amateur Radio” . This 
is as it should be for the A.R.R.L. profits 
flow back to members in the form of improved 
benefits.

Q. and A., W2AET. I  always glance through 
these and sometimes find some merriment in 
either the questions or the answers. Wilf is 
very good, but some of his Questioners have 
never known or have forgotten the simplest 
theory.

“ Determining S.s.b. Peak Power” is a very 
useful tip for Australians in this issue (p. 114). 
Remember the expression P.E.P. means Peak 
Envelope Power and this is always measured 
on the output side of the tx.

“RADIO COMMUNICATION”
October 196&—
G8ACC Mk. III. Solid State Transmitter. Three 
watts aerial power with low harmonic content 
on 70 cm. f.m. This is an article which could 
interest the v.h.f./u.h.f. men.

Technical Topics, Pat Hawker, G3VA. Dis
cusses the “Hula Hoop”  or "DDRR” antenna 
in its various forms with possible variations 
and anticipated performance of some as yet 
untried versions. Also discusses VE2IB’s tran
sistor v.f.o. circuit, an IGFET super-regen.
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m ethod of dam ping v ib ra tion  in  beam  a n 
tennas and  p.v.c. m asts. On th is  la tte r  score, 
your scribe has been  looking  askance a t  th e  
prolific varie ty  of rig id  p.v.c. tu b in g  now 
being produced and  sold as co n d u it and  w a ter 
pipe and  th e  fittings w hich  a re  also available. 
This m ateria l m ay  be m arked ly  superio r to 
bam boo fo r “ q u ad '’ sp readers and  o ther sim ilar 
constructions and som e of i t  appears to  be 
rigid enough to use  fo r booms in  sizes above 
IV2 inch  i.d.

G3GGK and  G3EDD R eview  the  H eathk lt 
SB101 s.s.b. transce iver, and  G2BVN review s the  
Om ega-T A ntenna Noise Bridge.

M iniature High P erfo rm ance Tuneable I.F.,
G3UJP. A 1.5-2.0 Me. receiver fo r use as a 
tunab le  i.f. on a ll bands is described. This 
all solid s tate  u n it incorporates som e very 
useful ideas w hich  a re  like ly  to  in te res t those 
am ongst us who are  rea lly  in te res ted  in b u ild 
ing high  class receiv ing  equipm ent.

Novem ber 1068—
Sem iconductor V.h.f. Pow er Amplifier using 

a P i-T ank C ircuit, G2HIF. The ta rg e t w as a 
25w. c.w. 144 Me. am p. w h ich  w ould  no t be 
too expensive. The design details a re  p u b 
lished here  using  tw o 2N3632s.

Technical Topics, G3VA. Discusses t.v .i. and  
the  fact th a t fo r every  problem  th e re  appears 
to be a cure  w hich is as un ique as the  problem . 
He goes on to discuss a w ide-range  “Gate 
D ipper”—FE T g.d.o. if you like , using  an  
MPF102. W 6PIZ’s “Lazy Q uad” follows. This 
is an an tenna  type  w hich  could have some 
advantages in sm all blocks. This is followed 
by paragraphs on U rban V.h.f. Noise, Scho ttky- 
B arrie r D iode F ron t-E nd , I.F . D erived  “H ang” 
A.g.c., S im ple M eter Sw itching, a  h in t showing 
how a sim ple s.p.s.t. sw itch  can  be used  for 
m etering  g rid  and  cathode cu rren ts  w ith  an 
0-1 mA. m eter, Low -Cost A P T  S tations (seems 
th a t N.A.S.A. has a valuable  pub lication  SP- 
5079 en titled  "C onstructing  Inexpensive APT 
—A utom atic P ic tu re  Transm ission—G round  S ta
tions” . P erhaps some of B ill VK3ABP’s m ates 
w ould like  to send 50c to  “T he C learinghouse 
for Federal, Scientific and  Technical In fo rm a
tion .” Springfield. V irginia, 22151, U .S.A., for 
a copy of th is 60-page book le t), Slow  Scan 
TV, V.h.f. and  V.h.f. P ropagation , and  Two 
V oltage Stabilisation  Tips concludes P a t’s 
offering for th e  m onth.

G8ACC Mk. III. 70 CM. F.M. Solid S ta te  Tx. 
This com pletes th e  series and should in te res t 
some of o u r 432 Me. m en.

M iniature High Perform ance T unable I.F., 
G3UJP. P a rt 2 continues the  descrip tion  com 
m enced in  October issue. Y our rev iew er could 
no t ge t w ildly en thusiastic  abou t th is  device— 
seems to him  th a t a b e tte r app roach  is a 5.5 
or 9 Me. i.f. device. H ow ever, w hen  w ell 
bu ilt th ey ’ll all give good perform ance and 
it takes all sorts to  m ake a world.

“RADIO ZS”
Septem ber 1968—

Transistor Dip Oscillator, ZS1MM. The artic le  
is w ritten  in A frikaans and  although  no t easily 
readable, the  c ircu it and d raw ing  are  u n d e r
standable. Uses OC171/OC71.

T here  is ano ther sh o rt A frikaans artic le  on 
w ha t appears to  be a tu n in g  device fo r an  80 
m x w hip using a “T e rry ” clip to  hold i t  in 
place.

“SHORT WAVE MAGAZINE”
October 1968—

Economical Five-B and L inear Amplifier,
G3SQR. A uthor describes easily  b u ilt linear 
using four PL500 or PL504 tubes. T he  am plifier 
runs abou t 525 w atts  peak  d.c. in p u t and  could 
be expected to give an  o u tp u t of a little  over 
300 w atts  p.e.p.

Transistor T ransceiver for Two M etre P o r t
able, GW3UUS. T ran sm itte r is c ry s ta l con tro l-

Swan Electronics Service Co.
Accredited Distributor for

Swan, Hallicrafters, etc., Receivers 
and Transmitters

Specialised Service on all Swan Transceivers 

14 GLEBE ST.. EDGECLIFF, N.S.W., 2027. Ph. 32-5465

REPAIRS TO RECEIVERS, TRANSMITTERS
Constructing and testing: xtal conv., 
any frequency; Q5-ers, R9-ers, and 

transistorised equipment.

ECCLESTON ELECTRONICS
14Ga Cotham Rd., Kew, Vic. Ph. 80-3777

led on one fixed frequency and  uses th ree  
transistors. R eceiver is a super-regen . type 
using  tw o transistors. Both tx  and  rx  share  
a com m on a.f. am plifier un it.

Considering the  H allicrafters SR-400. Staff 
review  of th is  transceiver, and  th e  com panion 
HA-20 DX Adaptor.

N ovem ber 1908-
G etting on Four M etres, G3TDZ. T ransisto r

ised c ircu itry  an d  construction  notes. This 
a rtic le  m ay in te rest some of ou r 6 m x  m en.

V ariations on the IIE-30 Them e, R. W. B un- 
ney. This fellow  changed his r.f. stage to a 
cascode using a tw in trlode ECC84 and  did 
sundry  o ther modifications in  an  effort to 
im prove this well know n receiver. S.w.l. 
in terest.

Ideas for an  El-Bug, G3XSE. Sim ple elec
tronic bug. This c ircu it uses only tw o tra n 
sistors as sw itches to  m anipu late  a re lay  w ith  
r.c. tim ing circuits. The u n it is  sim ple and  
effective.

/MM In W itchcraft. G8BJP. The au th o r is 
ope ra to r/nav iga to r aboard  a fr ien d ’s 30-foot 
y ach t and  te lls of his experiences.

R.T.T.Y. Station Control Simplified, G8LT. 
This artic le  seems to be of a type w hich  could 
in te res t a num ber of VK A m ateurs because i t  
uses equ ipm ent w hich is m ore likely  to be 
availab le here  than  the  A m erican equipm ent 
described in U.S. publications.

“73 MAGAZINE”
October 1968—

A collection of T houghts on Receiver Design, 
WB6BIH. Tips fo r th e  builder.

T hree Tube Superhet Short Wave Receiver,
W6ELJ. Perfo rm s like  a six  tube hearin g  aid.

The MO Receiver, K5WYG. This one w ill 
have you bu rn ing  the  m idn igh t oil.

P ro jec t Facsim ile A ntarctic, K6GKX. M orale 
booster in  th e  cold continent.

H A M  A D S
Minimum Si for forty words.
Extra words, 3 cents each.

HAM ADS W ILL NOT BE PUBLISHED UNLESS 
ACCOMPAN IED  BY REMITTANCE.

Advertisements under this heading will be accepted 
only from Amateurs and S.w.l's. The Publishers 
reserve the right to reject any advertising which, 
in their opinion, is of a commercial nature. Copy 
must be received at P.O. 36, East Melbourne, 
Vic., 3002, by 5th of the month and remittance must 

accompany the advertisement.

DRAKE R-4A Rx. Superlative built-in Noise Blanker. 
$450. J. A. Boell, 6 W ills St., Deepdene. Vic.. 
3103.

FOR SALE: Ameco Nuvlstor Pre-amp.. Model PCL. 
1.8 to 54 Me. No pwr. supply. S35. $ VK30V, Phone 
25-6561 (Melb.) after 6 p.m.

FOR SALE: American Megacycle Meter. 420-940 
Me.. UHF Model 59. with power supply, new. $250. 
A. Swinton. P.O. Box 1. Kulnura. N.S.W., 2251.

FOR SALE: BC221 Freq. Meter, good condition, 
AC/DC. S65. Grundlg portable TK1 Tape Recorder. 
$30. 4X150. 144-432 tripler. imported. $50. Kuritzu 
SWR Indicator, os new. S15. A. Swinton. P.O. 
Box 1. Kulnura, N.S.W., 2251.

FOR SALE: Hallicrafter SX117 and HA10 long wave 
tuner triple conversion receiver, operates most 
freq. from 85 Kc. to 30 Me. Crystal locked 1st and 
3rd conversion oscillator, less than V2 mV. sensi
tivity. selectivity 500 c.p.s. to 2.5 Kc. and 5 Kc.. 
product det.. IF noise limiter, 100 Kc. crystal oscil
lator. variable notch filter, crystals for 9.5-10 Me., 
3.5-4 Me.. 7-7.5. 14-14.5. 21-21.5. 28-30 Me. Very 
low noise level, high sensitivity receiver in best 
condition. Has been used for DX and Amateur 
satellite work. A. Swinton. VK2AAK. P.O. Box 1, 
Kulnura, N.S.W., 2251.

FOR SALE: National Radio Company (U.S.A.) 10- 
valve Communications Receiver, NC190. Double 
conversion. 540 Kc. to 30 Me. In five bands with 
bandspread, crystal calibrator and matching speaker. 
In-built BFO. Comes with 240-1 lOv. stejp-down 
transformer. $150 o.n.o. Contact Mr. F. L. Cooper, 
33 Beagle St.. Red Hill. A.C.T., 2603. Ph. 94778.

FOR SALE: New KWM2 Mobile Mounting, complete 
with cables, 35102, S80. A. Swinton. P.O. Box 1. 
Kulnura. N.S.W . 2251.

A High Perform ance Receiver for 2 Metres,
W2HUX. A  v.h .f’ers dream  receiver.

Ham W orkshop, W0PEM. The bare  essen
tials to w ork  on the  gear.

New Life for an Old C ircuit, Thorpe. Reviv
ing the  V ackar V.f.o.

V.h.f. R.f. Noise Suppression, K6ZFV. Mobile 
noise—good tips fo r h .f. too.

Review ing the SR-400. W2NSD/1. H allicraft- 
e r’s la test transce iver is great.

FET C onverters for Ml Me.. WB6YVT. Six 
m etre  converte r th a t works.

N eutralisation, K6EAW. W hat neutralisation  
is all about.

The Q Q M eter, WB6IBS. The m easurem ent 
and  im portance of “Q” .

2 M etre G round Plane, WB6BIH. N ever u n 
der-estim ate  th e  ground plane. A uthor appar
en tly  has not seen those nice four-w ay screwed 
conduit boxes w hich come w ith  covers and 
by the  addition of fou r pieces of screw ed con
d u it . . . th e re  it is. M uch easier than  b u ild 
ing  boxes and  drilling  holes all over the place. 
This rem ark  applies to 6 m etre  ground plane.

Im proving S tability  in Older Receivers, 
W6NIF. Good tips on m aking them  solid.

Six M etre G round Plane. Novel construction 
idea. See 2 m etre  rem arks above. This was 
the  a rtic le  I w as th ink ing  of w hen I m entioned 
the  boxes. The conduit boxes w ill also be 
usefu l fo r six.

V.h.f. M onitor, W4KAE. K eeping in touch 
w ith  th e  group.

Simplified db. Levelling, W2DUD. A.l.c. and 
a.g.c. circuits.

F .m ’ing a  V.f.o. F.m. doesn’t  have to  be 
crystal.

FET Pre-Am plifiers, W2EEY/1. Boosting re 
ceiver perform ance.

They certa in ly  pack  a  g rea t num ber of very  
sho rt articles in to  128 octavo pages!

FOR SALE: Table Top five-band a.m., c.w., f.m. 
Commercial Tx, 95 wt3. O /P 'a ll bands 80 to 10. 
Self contained power supply. Complete unit 24 
x 12 x 18 inch (photo on request). Weight 80 lb. 
approx. Module type chassis. Screened parallel 
807s p.a. Modulator 807s zero bias class B, can 
give 80w. of good modulation. Excellent power 
supply. Circuit available. As new. Inquiries 
VK3XD, Glenpark Rd.. Eltham North, Vic., 3095. 
Phone 439-9862.

FOR SALE: Two Heathkit Wireless Intercoms. GD-51, 
work off mains, new and unassembled, $30. A. 
Swinton. P.O. Box 1, Kulnura, N.S.W., 2251.

FOR SALE: UM2 Mod. Tranny, 60w. audio, 120w. 
r.f.. $25. Geloso VFO, 4/102. complete with cal. 
dial, escutcheon and tubes (6J5G. 6AU6. 6L6), $20. 
Graham McPhee, VK2AYE, Phone 528-8825 (Sydney).

FOR SALE: 20 metre AM. rack mounted, VFO 
controlled Transmitter with power supply, $40. 
A lso home-made 2JU Receiver. $15. Plus other 
parts. L. Pinkevitch. VK20B, 20 Catherine St.. 
Kctara South. N.S.W., 2288.

SALE: Yaesu Musen FL200B Transmitter, FR100B 
Receiver, matched for separate or transceive con
ditions. All bands plus WWV, 100 Kc. Cal., pro
vision for other bands, in as new cond. with hand
books. speaker and mlc.. In original packing cases. 
S575 o.n.o. for both, will separate. R. J. Richards, 
VK2-3RR. 49 Ourimbah Rd.. Mosman, N.S.W., 2088. 
Phone 96-7252.

SELL: Collins 75S3B serial number 15579. This 
receiver is the latest in the ‘‘S ” Line series. It 
is less than 12 months old and has been used 
very little due to my absence abroad most of last 
year. Immaculate, as new condition. $675. Roth 
Jones. 1 Albert Rd., Melbourne. Vic., 3004 (Phone 
26-6911).

WANTED: Receiver, general coverage type. Lafay
ette, HE39. or similar. Price and details, etc., to 
Howard Anders, VK3AYV, 325 Waverley Rd., Mt. 
Waverley. Vic., 3149. Phone 277-1207.

WANTED TO BUY: Transistor, preferably 20w., 
must be very reasonable. May require linear to 
match. If not. what can you offer? Phone 91-2297 
Brisbane. Urgent. VK4IM, J. D. MacLean, 89 Thorn 
St., Kangaroo Pt.. Brisbane, Old., 4169.

S100 REWARD is offered for information leading to 
the recovery of Collins KWM2 Transceiver, S/N 
1284. Information in confidence to Harold Burtoft, 
114 Links Ave.. North Strathfield, N.S.W., 2137. 
Telephone: Business Hours 55 0433, Residence
73-2369.
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• 4 BANDS COVERING 540 Kcs. TO 
30 Mcs. 

• TWO MECHANICAL FILTERS 
ENSURE MAXIMUM SELEC-
TIVITY. 

• PRODUCT DETECTOR FOR S.S.B. 
RECEPTION. 

• AUTOMATIC NOISE LIMITER. 

LARGE TUNING AND BAND-
SPREAD DIALS FOR ACCURATE 
TUNING. 
C A L I B R A T E D E L E C T R I C A L 
BANDSPREAD. 
"S " METER AND B.F.O. 
2 MICROVOLTS SENSITIVITY 
FOR 10 dB S/N RATIO. 

SPECIFICATIONS: 
Frequency Range: Band A—550-1600 Kcs. 

Band B—1.6-4.8 Mcs. 
Band C—4.8-14.5 Mcs. 
Band 0 -10 .5 -30 Mcs. 

Calibrated Electrical Bandspread: 
80 and 40 metres—5 Kcs. per division. 

20 and 15 metres—20 Kcs. per division. 
10 metres—50 Kcs. per division. 

Antenna Input: 50400 ohms impedance. 
Audio Power Output: 1.5 watts. 
Sensitivity: 2 for 10 dB S/N Ratio (at 

10 Mcs.). 
Selectivity: ± 5 Kcs. at — 6 0 dB (±1 .3 Kcs. 

at — 6 dB). 
When using the Mechanical Filter. 

BFO Frequency: 455 Kcs. ± 2 . 5 Kcs. 
Speaker Output: 4 or 8 ohms. 

Headphone Output: Low impedance. 
Power Consumption: 45 VA at 115/230 volts 

A.C. 50/60 Cps. 
Tube Complement- V I — 6 B A 6 RF Amplifier. 

V2—6BE6 Mixer. 
V3—6AQ8 HF Oscillator. 

V4—6BA6 1st IF Amplifier. 
V5—6BA6 2nd IF Amplifier. 
V6—6BE6 Product Detector. 

V7a—6AQ8 Beat Frequency Oscillator. 
V7b—6AQ8 1st AF Amplifier. 

V8—6AQ5 Audio Output. 
IN60—AF Detector. 

IN60, SW-05S—AVC. 
SW-05S—ANL 

SW-05S * 2—Rectifiers. 
Dimensions: 7 " High, 15 " Wide, 10 " Deep. 
Weight 19 lbs. 

PRICE: FOR/FOA SYDNEY: $175.00 

CONSULT YOUR LOCAL RADIO DEALER, OR 

MAIL THIS COUPON 

Please forward tree illustrated literature and 
specifications on Trio equipment 

Name 

W s i f 6 n ~ U e l e c t r o n i c s 

SYOM£Y . A U S T R A L I A 

Address 
{A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: 'WESTELEC,' 

h h m b h Sydney. Phone: 401212 m m 

Amateur Radio, April, 1969 

LOW DRIFT 
CRYSTALS 

-it 

1.6 Mc. to 10 Mc., 
0.005% Tolerance, $ 5 * 

10 Mc. to 18 Mc., 
0.005% Tolerance, $ 6 

Regrinds $3 

THESE PRICES ARE SUBJECT 

T O SALES T A X 

SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 

MAXWELL HOWDEN 
15 CLAREMONT CRES., 

CANTERBURY, 

VIC., 3126 

Phone 83-5090 

LOG BOOK 
IS N O W AVAILABLE 

Larger, spiral-bound page s 
with more writ ing space. 

Price 75c each 
plus 17 Cents Post and Wrapping 

Obta i nab l e f r o m y o u r D i v i s i ona l 
S e c r e t a r y , o r W . I A . , P.O. B o x 36, 

E a s t M e l b o u r n e , V ic . , 3002 
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BRIGHT STAR C R Y S T A L S 
FOR ACCURACY, STABILITY, ACTIVITY 

AND OUTPUT 
Our Crystals cover all types and frequencies in 
common use and Include overtone, plated and 
vacuum mounted. Holders include the following: 

DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U. 

THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 
AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Kc. 

5,500 Kc. T.V. Sweep Generator Crystals, $7.25; 
100 Kc. and 1000 Kc. Frequency Standard, $17; 

plus Sales Tax. 
Immediate delivery on all above types. 

AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Kc. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 

ALSO AMATEUR TYPE CRYSTALS —3.5 Mc. AND 7 Mc. BAND. 
Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 

Amateur—from $6 each, plus Sales Tax. 
Regrinds—Amateur $3, Commercial $3.75. 

CRYSTALS FOR TAXI A N D BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 

New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 

BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 

With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 

Inoue IC 700 Transceiver 
The one that is different. Twin 9 
Mc. crystal filters. Single conver-
sion design for minimum spurious. 
Selectivity right after the mixer. 
Solid state except for trans, mix., 
driver and p.a. Has shifted c.w., 
rit., vox., ptt., 1 kc. dial divs. SSB, 
AM , CW. 3.5-29.5 Mc. in 7 500 Kc. 
VFO ranges, 10 Mc. (WWV) and 3 
xtal spots. Sensitivity better than 
1 uV. for 10 db. Selectivity: 2.4 kc./ 
6 db„ 4.5 kc./60 db. Image ratio: 
60 db. plus, spurious below noise. 
Stability: ±100 cycles. Antenna 
imp. 50-100 ohms. AF out, 1 w. 8 
ohms. RF out, 50w. p.e.p. c.w., 20w. 
a.m. See it! Try it! You'll buy it! 

QUAD BAMBOOS, 12-14 FT. 
3/4-1 inch butt. Selected S1.25 each 
or 8 for S8. F.O.R. or collect. 

S. T. Clark, 26 Bellevue Ave., Ros-
anna, Vic., 3084. Phone 45-3002. 

.^""Wtovw,.,^ J i \ J" J: i I f'Wv,w„.„W c&^w p 
J : >•'.-....̂ J i \ :: £ T jtTM'fM 

? y H i /.. / V : 5 4 ' a r a r a P S P 

Our wide experience gained 
over 25 years has enabled 
us to Design and Manufacture 
a versatile Range df TRIMAX 
Transformers and Electronic 
Equipment with the. emphasis 
on Design and Quality! 

TRIMAX" DIVISION 
CNR. WIUIAMS 60. I CHARLES ST., NORTH C0IURG, VICTORIA. -fHONI; JS1MJ ... TILI0RAPHIC ADDRESS: "TRIMAX" Mill. IM 35 
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^ V j a e t u S S B E Q U I P M E N T 
V for Amateur Rad io Communicat ion 

FLDX-2000 Linear Amp. SP-400 
80-10 rnx. AB2 G.G. Speaker 

* O O Q O O . * O O v\ 

u n 1*"' r 
FRDX-400 Receiver FLDX-400 Transmitter 
160-2 mx, WWV. C.B. 80-10 mx, peak in. 300w. 

FR-50 Receiver 
80-10 mx, WWV 

SP-50 
Speaker 

FT-50 Transceiver 
80-10 mx, peak inp. 100w. 

FV-50 V.F.O. 

Type " F " S.S.B. Generator 
Basis for Tx Construction 

o ' 

o 
T o o 

| T ' I 

O 

-> * O G o p © 
FL-50 Transmitter FV-50 V.F.O. 

80-10 mx, peak inp. 125w. 

B A I L 
Electronic 

Services 

for all 

'LjaeSu 

Amateur 

Equipment 

WRITE FOR 
TECHNICAL 

DETAILS 
and 

LEAFLETS 

y l i / r v ? 
.V t * / • i. 

H I I 

FTDX-100 Transceiver 
80-10 mx, Transistorised, 150w. 

FF-30DX 3-Section L.P. Filter 
For T.V.I, reduction 

V t 

* mk & 
» 9 m f l r 0 # 

0 « 

FTDX-400 Transceiver 
80-10 mx, peak inp. 500w. 

FTV-650 6 Metre Transverter 
also now available 

Australian Agent: 

BAIL ELECTRONIC SERVICES 
60 SHANNON ST., BOX HILL NTH., VIC., 3129 

Phone 89-2213 

Rep. in N.S.W.: 

A. J. ( "SANDY") BRUCESMITH 
47 HYMAN ST., TAMWORTH, N.S.W., 2340 

Phone (STD 067) 66-1010 
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FAIRCHILD DIGEST 
Number 2 of a series 

RF, IF Amplifiers featuring 
AGC Characteristics 

Here is a list of Fairchild semiconductor devices and circuit diagrams for use in the construction of RF,IF Amplifiers, 
At the foot of the page are some brief specifications for the recommended devices taken from the 

Fairchild Shortform Catalogue. 
2N 3137. NPN Silicon Planar Transistor designed primarily for use 
as RF. Class C Amplifier. Featuring high power gain at 250 MHz 
and high fT. 
2N 3563. NPN Silicon Planar Transistor designed for low-level RF 
application. It features high power gain, low noise and low leakage 
characteristics. 
AY 1114. PNP Silicon Planar Transistor designed for use in stages in 
Auto-Radio, Portable Radio and Radiogram tuners. It features 
excellent fT, low Cob and 100 MHz NF characteristics. 
AY 1119. NPN Silicon Planar Transistor for use in RF-IF application 
featuring high power gain. 

AY 6105. NPN Silicon Planar Transistor designed for small signal RF 
and IF Amplifier. Low feed back capacitances make it especially 
useful for unneutrallzed amplifiers and high stability oscillators. 
SE 5001. NPN Silicon Transistor designed specifically for commer-
cial RF-IF-AGC application featuring high power gain, low noise and 
excellent forward AGC characteristics. 
SE 5006. NPN Silicon Transistor designed for RF application featur-
ing low feed back. Cob. 1.6 pF max. high power gain and low NF. 
SE5020. NPN Silicon Transistor is a high gain low noise RF type 
with forward AGC characteristics. Ideal for HF and VHF small signal 
amplifiers. 
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aTOEN î CMAMELE& WlliC WOUNO ON ADjUi,AttLC 4UEVC 
SdUMD TCAP 0M ADJUiTAlLE 4L ttVC. 

tflpf rciao W i > 1,; A 

looof 

Electrical Characteristics at 25°C. 

Type No. 
LVCEO @ VCE (Sat) 
ICmA @ IC/ IB 
Volts Volts 

hFE @ IC mA/ 
VCE = Volts Pg AGC* 

NF 
dB 

Cob Cre 
@ V or @ V 
PF PF 

fT 
MHz 

Tot. Pwr. @ 
25° C.A. mW. 

2N 3137 20 0.3 @ 50/5 20 min. @ 50/50 7 dB @ 250 MHz 3.5 @ 10 750 typ. 600 

2N 3563 12 0.1 @ 10/1 20-200 @ 8/10 17 dB typ. @ 200 MHz 4.0 1.7 @ 10V 900 typ. 200 

AY 1114 20 0.5 @ 50/5 60 min. @ 1/0.1 6.0 4.5 max. 550 typ. 200 

AY 1119 15 0.3 @ 10/1 35 min. @ 10/1 
8 @ 

800 MHz 

4.0 max. 400 min. 200 

AY 6105 30 3.0 @ 10/5 20-200 @ 4 /5 Pg @ 6 0 - 4 5 0 + 8 0 0 MHz 8 @ 
800 MHz 0.5 @ 10 425 min. 200 

SE 5001 40 30 min. @ 4/10 8 mA AGC @ 45 MHz 1.6 max. 400 min. 200 

SE 5006 40 2.0 @ 10/5 30 min. @ 4/10 10.5 mA AGC @ 100 MHz 5.5 typ. 1.6 max. 600 typ. 200 

SE 5020 20 3.0 @ 10/5 20-200 @ 4/5 28 dB Pg @ 200 MHz 
5 Vagc @ 200 MHz 

2.8 typ. @ 
200 MHz 

0.5 max. 375 min. 175 

| L t L J 420 MT,. DANDENONG ROAD, CROYDON. 3136. 

A U S T R A L I A P T Y . L T D . 
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TRIO TR2E 
2 METRE TRANSCEIVER 
• Triple conversion receiver with 

crystal locked 2nd and 3rd oscilla-
tors for maximum selectivity and 
sensitivity. 

• Separate VFO tuning for both re-
ceiver and transmitter. 

• Nuvistor RF amplifier. 
• Provision for crystal locking of the 

transmitter. 
• 12 volts DC (internal transistor 

power supply) and 230/240 volts 
AC operation. 

• Noise llmlter and squelch. 
• 17 tubes, 4 transistors and 7 diodes. 
• 1 microvolt sensitivity for 10 db. 

S/N ratio at 146 Mc. 
• :' S" meter, RF output meter, and 

"netting" control. 
Price: $282.00 

MILLER 8903B PRE-WIRED 
I.F. STRIPS 

455 Kc. centre frequency, 55 db. 
gain, uses two PNP transistors 
and diode detector. Bandwidth 
5 Kc. at 6 db. DC requirements: 
6 volts at 2 mA. 

Price: $9.70 
Plus pack and post 25 cents 

VALVE SPECIALS 
ATS25 ceramic base 807, 70c or 

three for S2. 
815, 70c. 
6AC7, 20c or 12 for $2. 
6J6, 30c or 7 for $2. 
6CQ6, 20c or 6 for $1. 
VR150/30, 75c or 3 for $2. 
QB2/250 (813), new and boxed, 

87 ea. 
6H6 metal, 20c each. 
DM71 indicator tube, 40c ea. or 

6 for $2. 
6F33, 30c ea. 

RESISTORS 
Mixed Values 

S2 per 100 
plus postage 20 cents 

CAPACITORS 
Mixed Values 

80 for S2 
plus postage 20 cents 

STAR ST-700 
TRANSMITTER 

SSB — AM — CW 
80 Metres to 10 Metres 

• Ultra-precision three-stage double 
gear tuning mechanism, completely 
free of backlash, spreads each 600 
Kc. over 1.68 metres with 1 Kc. 
dial calibrations. 

• Stability better than 100 cycles. 
"Vackar" type VFO. Voltage regu-
lated power supply. 

• Uses mechanical filter at 455 Kc. 
specially designed for SSB. Select-
able upper or lower sideband. Car-
rier and sideband suppression 50 
db. or more. 

• May be connected with STAR SR-
700A receiver for transceive opera-
tion. 

• Fully adjustable VOX and ANTITRIP 
circuits for automatic transmission/ 
reception. 

• Press-to-talk relay, break-in keying 
and sidetone oscillator for CW 
monitoring. 

• Automatic level control circuit 
assures high quality distortion free 
SSB. 

• Built-in antenna relay. 
• Final stage uses two 6146s in par-

allel with conservatively rated input 
of 250 watts PEP on SSB and CW, 
100 watts on AM. 

• Built-in heavy duty power supply 
with adequate reserve margin as-
sures trouble-free operation. 

• Power supply 220 to 240 volts AC 
50 cycles. 

Price: $519.50 

CARBON POTS 
20 cents ea. 

WIRE-WOUND POTS 
40 cents ea. 

3000 TYPE RELAYS 
large range 

Only 50 cents ea. 

VACUUM SEALED RELAYS 
mainly 24 volts 

50 cents ea. 

TRANSISTORISED 
COMPUTER BOARDS 

from S3 

FULL RANGE OF MULTIMETERS 

STAR SR-700A 
RECEIVER 

SSB — AM — CW 
• Ultra-precision three-stage double 

aear tuning mechanism, completely 
free of backlash, spreads each GOO 
Kc. over 1.68 metres with 1 Kc. 
dial calibration. 

• Stability better than 100 cycles. 
"Vackar" type VFO. Voltage regu-
lated power supply. 

• Triple conversion. IF's 1650 Kc. and 
55 Kc. First and third oscillators 
crystal controlled. 

• Imagine ratio better than 60 db. on 
all bands. Beat interference below 
noise level. 

• Variable selectivity band pass filter 
at 55 Kc. provides steep cut offs 
and a good shape factor. Four 
positions: 0.5, 1.2, 2.5 and 4 Kc. 
(at 6 db. down). 

• T-notch filter provides better than 
50 db. attenuation. 

• Variable decay AGC. Variable BFO 
tuning. 

• Output terminal on VFO for trans-
ceive operation. 

• Product detector for SSB/CW. 
Diode detector for AM. 

• Noise limiter with adjustable clip-
ping level operates on AM, SSB 
and CW. 

• Built-in 100 Kc. crystal calibrator 
(crystal included). Zero adjust-
ment on VFO. 

• Sensitivity better than 0.5 uV. for 
10 db. S + N ratio on SSB and 
CW, better than 1 uV. on AM. 

o Power output, 1 watt. Impedance, 
4 ohms. 

• 13 tubes, 6 diodes. 
Price: $461.50 

MARCONI TF885A 
VIDEO OSCILLATOR 

Price: $120 

SANSEI SE405 S.W.R. BRIDGE 
1 Mc. to 150 Mc., also doubles 

as a Field Strength Meter 
Price: $21 inc. tax 

WE SPECIALISE IN CRO's 
Cossor, Solarton, Dumont, 

A.W.A., Philips. E.M.I. 
From $80 

See us for ail Marconi Test 
Equipment 

All Prices Subject to Alteration without Notice. All Items Freight Extra. 

UNITED TRADE SALES PTY. LTD. 
280 LONSDALE ST., MELBOURNE, VIC. (Opp. Myers) Phone 663-3815 
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RAPAR" S.W.R. METER 
Two Mode ls : SE405-A for 5 2 ohm Impedance 

SE405 -8 for 7 5 ohm Impedance 

The SE405 Standing Wave Ratio Meter 

is indispensable to the Amateur Radio 

Stat ion, Two-Way Radio Serv icemen, 

etc., operat ing f rom 1 to 150 Mc. at 

500 mW. to 2 kW p.e.p. 

SPECIFICATIONS: 

Frequency Range: 1 to 150 Mc. 
Insert ion Loss: < 0.2 db. 
Detectable SWR: From 1 : 1 to 1 : 1 0 . 
Impedance: Either 52 or 75 ohms (2 models) 

Input Power: M in imum 500 mW. 
Max imum 1 kW. (AM) 

2 kW. p.e.p. (SSB & CW) 
Dimens ions: 71/2" x 33U" x 3". 
Weight : 11/4" lbs. 

Price either model $18 .50 ea. 15% Sales Tax where appl icable 

RADIO PARTS PTY. LTD. 
MELBOURNE'S WHOLESALE HOUSE 

562 Spencer St., Melbourne, Vic., 3000. Phone 329-7838, Orders 30-2224 
City Depot: 157 Elizabeth Street , Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd„ East Malvern, Vic., 3145. Ph. 211-6921 

OPEN SATURDAY MORNINGS! 

Amateur Radio, Apri l . 1969 





CITIZENS BAND CRYSTALS
To suit Japanese Walkie-Talkies and Transceivers. 
P.M.G. approved. Freq. 27.240 Me. (Tx), 26.785 
Me. (Rx).
HC6/U Subminiature. Va in. pin spacing. 27.240 or

26.785 Me. S3.50 each or $6.50 a pair. 
HC18/U Miniature V5» in. pin spacing. 27.240 or

26.785 Me. S3.50 each or 56.50 a pair. 
(HC18/U also available with flying leads)

Other Crystals available include 27.145 and 
27.195 Me.

Postage 10c.

S.W.R. METERS, MODEL KSW-10
Specifications — Standing Wave Ratio: 1:1 to 1:10. 
Accuracies: Plus or minus 3 per cent, scale length. 
Impedance: 52 ohms and 75 ohms. Meter: 0-100 
DC microamperes. Price $19 inc. tax.

LATEST M INIATURE TYPE S IL ICO N  PLANAR

N-P-N TRANSISTORS
Type 325— replaces BF115, SE1010
Type 327— replaces BC108, 2N3565. SE4002
Type 328— replaces BC109, SE4010

All 75c each, or three for $2.00 
Type 2N441 Transistor, $2.40

ALIGNMENT TOOLS
Jabel No. 4 Alignment Tool Kits. All popular 
sizes. Four tools in plastic pouch. Price $1.20.

GARRARD TURNTABLE BASES
Suit all Garrard Turntables. Finished in polished 

teak, $8.50.
Also SRP22 Bases. Finished in polished teak, $8.50. 

Postage 40c.

VIDEO PEAKING CHOKES
MINIATURE PIGTAILS. IRONCORE

15 uH. 22 uH. 27 uH. 33 uH. 39 uH. 47 uH. 
56 uH. 68 uH. 82 uH. 100 uH. 120 uH. 150 uH. 
180 uH. 220 uH. 270 uH. 330 uH. 390 uH. 470 uH. 
560 uH. Price 40c. Postage 10c.

VERNIER DIALS
Ratio 8 to 1 Reduction, Scaled 0-10.

Type T 501 IV2 inch diameter ....................  S i.75
,. T 502 2 inch diameter ....................... $2.20
.. T 503 3 inch diameter ........................ $2.80

LOW PASS FILTERS
A ' ‘Cabena*’ Low Pass Filter will fix T.V.I. 
Cut-off frequency, 30 Me.: attenuation at 60 Me. 
better than 30 db.; insertion loss, negligible. 
Impedance 50-72 ohms. Price S11.50. Postage 10c.

TRIO COMMUNICATIONS 
RECEIVERS

Trio Model 9R59DE, four bands covering 540 Kc. 
to 30 Me., two mechanical filters for maximum 
selectivity. Product Detector for S.S.B. reception. 
Large tuning and bandspread dials for accurate 
tuning. Automatic noise limiter, calibrated elec
trical bandspread. S  meter and B.F.O. 2 micro
volts sensitivity for 10 db. S-N ratio.

PRICE $175

MULTIMETER MODEL 200H
20.000 ohms per volt d.c., 10,000 ohms per volt a.c. 
Specifications.— DC Volts: 0-5 . 25. 50 , 250 , 500. 
2.500. AC  Volts: 0-10. 50. 100. 500, 1,000. DC Cur
rent: 0-50 uA.: 25. 250 mA. Resistance: 0-60K 
ohms. 0-6 meg. Capacity: 0.01-0.3 uF. (at AC  5v.); 
0.00010.01 uF. (at AC  250v.). Decibel: M inus 20 
db plus 22 db. Output range: 0-10 , 50, 100 , 500, 
1.000. Battery used: UM3 1.5v., 1-piece. Dimen
sions: 3 Vi x 4*/2 x iVs in. Price $11.00 Post Free. 
Complete with internal battery, testing leads, prods.

KEW VACUUM TUBE VOLTMETER
MODEL K142

Specifications:
AC  Vo ltage-

Measurement Range. Sine Wave (in 7 ranges): 
0-1.5v.. 0-5v.. 0-15v.. 0-50v., 0-150v., 0-500v., 
0-1500v.

Pcak-to-peak (in 7 ranges): 0-4v., 0-14v., 0-40v., 
0-140v.. 0-400v., 0-1400V.. 0-4000v.

Output (dBm): Minus 2 dB to plus 65 dB (in 7 
ranges) (0 dB equals 1 mW. in 600 ohm line): 
minus 20 to plus 5/16/25/36/45/56/65 dB.

Input Impedance: 1.4 megohms.
Input Capacitance: 30 pF. or below (1.5/5/15/50 

150v. range). 15 pF. or below (500/1500 range).
Accuracy: Within plus or minus 5 %  full scale.
Freq. Response: 30 c/s.-500 Kc. within plus or 

minus 3%: 20 c/s.-10 Me. within plus or minus 
10% .

DC Vo ltage-
Measurement Range (in 7 ranges): 0-1.5v., 0-5v., 

0-15v.. 0-50v.. 0-150v.. 0-500v.. 0-1500v.
Input Impedance: 11 megohms. 2 pF. or below 

(using "D .C .” Probe).
Accuracy: Within plus or minus 2 %  full scale.

Resistance-
Measurement Range: 0.2 ohm-IOOOM ohms (in 7 

lanqes): 0-1K. 10K, 100K. lOOOK. 10M, 100M. 
1000M ohms.

Accuracy: Within plus or minus 3 %  of the scale 
length.

Including D.C. Probe & Leads. Price S58.50 inc. tax.
R.F. and H.V. Probes extra.

30c Postage.

MINI-TESTER, MODEL C1000
Ranges — AC voltage (1000 ohms/volt): 10, 50. 250, 
1000. DC voltage (1000 ohms/volt): 10, 50. 250. 
1000. DC current: 1, 100 mA. Resistance: 0-150K 
ohms. Dimensions: 2Va x 3-9/16 x 1-1/16. Weight 
0.37 lb. Price $6.35, plus postage 20c.

STEP-DOWN TRANSFORMERS
Primary: 240 volts. Secondary (switched): 24, 28 or 
32 volts a.c., 50 cycle. 1.88 amp., with on/off 
switch and two outlet sockets. $7.00, post $1.00.

ALARM BELLS
(Parachute type), 6 volt. Suitable for Burglar 
Alarms, etc., complete with trip rope, etc. Price 
S i .25. post 50c.

WIRE WOUND POTENTIOMETERS
50 watts, 200 ohms. Price $3.00.

F.M. TAXI RADIOS
T.C.A. (Philips). Low Band. F.M. Mobile Units. 
6 volt. Crystal locked. 120 Kc. bandwidth. Oper
ating frequency, approx. 83 Me. Complete with 
all valves, vibrator and microphone. Suit Amateur 
conversion. Good condition.

OUR PRICE. LESS CRYSTALS. S25.
Freight and Packing extra. Rail or IPEC.

V.H.F. TRANSCEIVERS
V.h.f. Transceiver, supersedes SCR522. Freq. range 
115-145 Me. Crystal locked. 21 valves comprising 
6CQ5. 6AM6. EB91, 6AM5. TT15. OV04/7. Suitable 
for conversion to 144 Me. band. (Still current for 
aircraft bands). Brand new condition, less crystals. 

Price $30. Rail or IPEC.

“MURATA” CERAMIC FILTERS
Ideal for solid state i.f. applications.

BC455A— bandwidth 5 Kc. at 455 Kc..........  45c
BC455D— bandwidth 2.4 Kc. variable or 455 Kc. 90c 
Insertion loss 1.0 db.. input impedance 3.3K ohms.

WESTINGHOUSE

INTEGRATED CIRCUITS
Type WC334AT— audio power amplifier. Input 0.5v. 
r.m.s., output 1 watt into 15 ohms. Distortion 
2.4% at 1w. on 13.Sv. rail. Physical size approx, 
size top-hat transistor. Price $7.50 ea. Post. 10c.

T.V. TUNERS
M.S.P., incremental, brand new. complete with 
valves 6ES8 and 6U8. Price $5.50.

CARBON RESISTORS
100 assorted Resistors. and 1 watt. Good 
selection. All popular types. Price $1.75 packet.

MICA WASHERS and GROMMETS
Price 25c packet.

CO-AXIAL CABLE
72 ohm 3/16 in. diam. Co-ax. Cable, new. 

100 yd. roll, $18. Postage 75c. 20c yd.

FIVE-CORE CABLE
5 x 5/0076. Ideal for Intercoms.. Telephones, etc. 
New. 100 yd. rolls, $17 (postage 75c), or 20c yd.

LOG BOOKS
Price 75c each.

CRYSTAL MICROPHONES
Price only 

$5.50
Stand to suit 
£2.5(1 extra.

Packing and Postage 25c.
Model BM3 (illustrated): Response 100-8.000 cycles, 
fitted with 6 ft. cable and phone plug with on-off 
switch. Can be used on stand or for hand use. 

BM3 Insert, $1.00 each

SIGNAL GENERATORS
LEADER LSG11

120 Kc. to 390 Me.
Frequency rango (6 
bands): 120 Kc. to 
130 Me. on funda
mentals: 130 Me. to 
390 Me. on harmon
ics. Mod. frequency 
400 and 1.000 eye. 
Uses 12BH7. 6AR5 
plus selenium recti
fier. Provision for 
crystal oscillator by 
use of external xtai 
(xtal not supplied). 
1 to 15 Me.

Dimensions: 7*6 x KP/i x 4Vfe inches. Professionally 
finished, grey crackle enamel. Price $36.75.

RADIO SUPPLIERS
323 ELIZABETH STREET. MELBOURNE, VIC.. 3000
Phones: 67-7329, 67-4286 All Mail to be addressed to above address

Wo sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios, Kew Brand Meters, A. & R, Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc.
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voltage, noise immunity, current gain, etc,— are vastly improved.



EDDYSTONE 
M o d e l " 9 4 0 " 

H.F. Communications Receiver 
The Eddystone "940" is a general purpose communications receiver 
covering from 480 Kc. to 30 Mc. in five overlapping ranges. It is 
suitable for the reception of CW, AM and SSB signals, and by 
reason of the two RF and two IF stages incorporated a high per-
formance is secured throughout the frequency ranges. The built-in 
power supply unit permits direct operation from standard AC mains 
supplies of 110/125 and 200/240 volts, 40/60 cycles. 

Write for Technical Leaflets 

FEATURES— 

Cascode type 1st RF amplifier stage. 
Separate RF and AF gain controls. 
Three selectivity positions—broad 10 kc., narrow 4 kc., crystal filter 
400 cycles (with panel-operated phasing control). 
Panel-mounted carrier level meter. 
Separate detectors for AM and for CW/SSB. 
Efficient Noise limiter. 
Gear-driven slow motion drive and vernier scale. 
Image rejection: At 1 Mc. 90 db., at 8 Mc. 75 db., at 20 Mc. 40 db. 
Push-pull audio output stage. 

Available ex stock: S420 plus 25% sales tax 
Duty free ex bond store Government Departments 

SOLE 

AGENTS: 

608 COLLINS ST., MELBOURNE, VIC., 3000. 

64 ALFRED ST., MILSONS POINT, N.S.W., 2061. 

34 WOLYA WAY, BALGA, PERTH, W.A., 6061. 

Phone 61-2464 

Phone 929-8066 

Phone 49-4919 

VHF 
COMMUNICATIONS 

A PUBLICATION FOR THE RADIO AMATEUR 
ESPfC.IA-LY COVERING VHF. LHF AMO MICSCWAVtS 

VHF COMMUNICATIONS, the Interna-
tional Edition, printed in English, of the 
well established German Publication 
UKW-BERICHTE, is an Amateur Radio 
magazine catering especially for the VHF, 
UHF and Microwave enthusiast. 

VHF COMMUNICATIONS will follow the 
same path as UKW-BERICHTE, by special-
ising in the publication of exact and 
extensive assembly instructions for VHF, 
UHF and Microwave transmitters, receiv-
ers, converters, transceivers, antennas, 
measuring equipment and accessories, 
which can be easily duplicated. The lat-
est advances in semiconductors, printed 
circuits and electronic technology are 
described in great detail. For most art-
icles, all the special components required 
for the assembly of the described equip-
ment, such as epoxy printed circuit 
boards, trimmers, coil formers, as well as 
metal parts and complete kits will be 
available from the Australasian Repre-
sentative. 

VHF COMMUNICATIONS also features in-
formation regarding the development of 
electronic equipment, measuring methods, 
as well as technical reports covering 
new techniques, new components and 
new equipment for the Amateur. 

VHF COMMUNICATIONS is a quarterly, 
published in February, May, August and 
November. Each edition contains roughly 
sixty pages of technical information and 
articles. 

VHF COMMUNICATIONS' subscription 
rate (air mailed direct from the publisher) 
is S5.50 per year. Every copy is dis-
patched in a sealed envelope to ensure 
that it arrives in perfect condition. 

Some copies of the German edition UKW 
Berichte are available free for perusal. 
Subscriptions, either cheque or money 
order/postal note should be forwarded 
to the Australasian Representative, Mr. 
Gordon Clarke, 2 Beaconview St., Bal-
gowlah, N.S.W., 2093, Australia. 

UKW 
BERICHTE 

ZEITSCHRIFT FUR DEN VHF-UHF-AMATEUR 
ULTR AK'JRZVVElLEN- UNC DEZIM ETESV.'t :il MLCHNK 

Page 2 Amateur Radio, May, 1969 



Muiiard Special Quality Valves 
for Industrial Applications 

This chart enables you to ident i fy at a glance data is provided to assist in the selection of the 
the Mul lard Special Quality Valve equivalents Special Quality Valve most suited to your 
of C.V. Services Types, American Types and specific circuit requirements. Further informa-
Mul lard Standard Types, In addit ion abridged t ion is available on request. 

SPECIAL QUALITY PRODUCTION S T A N D A R D PRODUCTION 

Mullard Services American DESCRIPTION Mullard Services American 
Type Type Type Type Type Type 

Number Number Number Number Number Number 

E55L CV5808 8233 High slope wideband output pentode 
E80CC CV5989 6085 Double triode for industrial use — — _ 
E80CF — 7643 Triode pentode with separate cathodes . , ECF80 CV5215 6BL8 
E80F CV2729 6084 Voltage amplifying pentode — — — 

E80L — 6227 Output pentode — — — 
E8IL — 8686 Output pentode — — — 
E83F — 8689 Voltage amplifying pentode — — — 

E86C — — U.H.F. triode EC86 — 6CM4 
E88C — — U.H.F. grounded grid triode EC88 — 6DL4 
E68CC CV2492 6922 Double triode for use in computers 

and cascode circuits ECCB8 CV5358 6DJ8 
E68CC/01 CV2493 — Double triode for use in computers and 

cascode circuits — _ _ 
E90CC CV5214 5920 Double triode for use in computers — — — 

E91H — 6687 Dual control heptode for use as a gal ing valve — — — 

E92CC — — Double tr iode for use in computers — — — 

E1BOCC CV8431 7062 Double triode for use in computers — — — 

E180F CV3998 6688 High slope wideband amplifying R.F. pentode — — — 

E182CC CV5766 7119 Double triode for use in computers — — — 

E1B6F — 7737 High slope wideband amplifying R.F. pentode — — — 

E188CC CV5354 7308 Oouble triode for use as cascode amplifier — — — 

E280F — 7722 High slope wideband amplifying R.F. pentode — — — 

E288CC — — Double triode — — — 

E810F CV5809 7788 High slope wideband amplifying pentode - — — 

EC1000 — 8254 Subminiature triode for use in measurement probes — — — 
ECC2000 - — Double tr iode for use as V.H.F. cascode amplifier — — — 
M8079 CV4025 <6058 Double diode with separate cathodes E691 CV140 — 

M8080 CV4058 +6100 6C4WA R.F. power triode EC90 CV133 6C4 
M8081 CV4031 J610I.6J6WA V.H.F. double tr iode with common cathode ECC91 CV858 GJ6 
M8082 CV4063 J 6516 Output pentode EL91 CV136 — 

M8083 CV40I4 $6064 R.F. pentode with separate g3 EF91 CV138 — 

M8091 CV4044 $6443 Half-wave rectifier designed for 
operation at high altitudes EY84 CV2235 — 

M8096 CV4039 $6062 V.H.F. power tetrode QVQ3-12 CV2129 5763 
M8097 CV4059 — Low impedance diode with medium n triode EAC91 CV137 — 

M8099 CV4070 — Triode for use as grounded grid amplifier EC91 CV417 — 

M8100 CV4010 15654/6AK5W/6096 Low noise, R.F. pentode EF95 CV850 6AKS 
M8136 CV4003 $6189/12AU7WA Low double triode ECC82 CV491 12AU7 
M8137 CV4004 $6057 High (t double triode ECC83 CV492 12AX7 

M8161 CV4015 $6065 Variable n R.F. pentode EF92 CV131 — 

M8162 CV4024 $12AT7WA Medium u double triode ECC81 CV455 12AT7 
M8T95 CV4085 — Low microphony, low hum A.F. voltage 

amplifying pentode , , EF86 CV2901 — 

M8196 CV4011 $5725/6AS6W Dual control pentode , , 6AS6 CV2522 6AS6 
M8212 CV4007 $5726/6AL5W,'6097 Double diode with separate cathodes , , 6AL5 CV283 6AL5 
M8248 CV5311 $6J4WA U.H.F. grounded grid triode EC98 - $6J4 

}The American types shown in this chart have the same electrical characteristics as the appropriate Mullard Special Quality type and they may, 
in general, be regarded as interchangeable. In the case of those types marked $ there are, however, certain differences in the test specifications. 

Mullard-Australia Pty. Ltd. 
35*43 CLARENCE STREET, SYDNEY, N.S.W. 2000. PHONE: 29 2006 
123 VICTORIA PARADE, COLLINGWOOO, VIC. 3066. PHONE: 416644 
ST. PAUL'S TCE. AND LIGHT ST., BOWEN HILLS, QLD. 4066. PHONE: 51 5151 

Associated with MULLARD LIMITED, LONDON M220 
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FEATURES: 

SEPARATE V.F.O. FOR TRANSMITTER AND RECEIVER 
• CRYSTAL CONTROL • NOISE LIM1TER 
• SQUELCH • A.C.-D.C. OPERATION 
• NUVISTOR FRONT END • INBUILT POWER SUPPLY 
• TRIPLE CONVERSION RECEIVER 

SPECIFICATIONS: 
RECEIVER 
Frequency Range: 
Sensitivity: 

Image Ratio: 
IF Frequency: 

Noise Limiting: 
Squelch: 
Selectivity: 
Audio Output: 
Input Impedance: 
TRANSMITTER 
Frequency Range: 
Power Input to Final 
RF Output Power: 

Crystal Type: 
Crystal Frequency: 

144-148 Mc AM 
1 microvolt for lOdB 

S/N at 145.5 Mc 
(0.05 W Audio Output) 

50 dB at 145.5 Mc 
1st IF 44-45 Mc 
2nd IF 10.7 Mc 

3rd IF 455 Kc 
Automatic 

1 microV-300 microV. 
20 dB down at lOKc 

3W 8 ohms 
50 ohms (Unbalanced) 

144-148 Mc AM 
: 22 to 26 Watts 

10W 144-146 Mc 
AC 240V Operation 

9W 144-146 Mc 
DC 12.8V Operation 

FT-243 
8-8.222 Mc 

CONSULT YOUR LOCAL RADIO DEALER, OR 

MAIL THIS COUPON 

Please forward tree illustrated literature and 
specifications on Trio equipment. 

Name 

VF0 Frequency: 8-8.222 Mc 
Microphone Input: 

High Impedance w/Push to Talk 
Frequency Response: 

— 3 dB at 300 and 3,000 c/S 
Output Impedance: 

50-100 ohms w/Coaxial Connector 
POWER SUPPLY 
AC Operation: 117/230V 60/50 c/s 

Receive Power Drain 
106 VA 

Transmit Power Drain 
146 VA 

DC Operation: DC 12.8V (12/14V) 
Receive Power Drain 

90 VA 
Transmit Power Drain 

120 VA 
Tubes and Transistors used: 16 Tubes 

1 Nuvistor, 8 Diodes, 4 Power Transistors 
Dimensions: H : 6 % » ; W: 1 1 % " : D: 1 2 % " 
Weight: 22.2 lb 

F.O.R./F.O.A. SYDNEY $282.00 

Address.. 
(A unit of Jacoby Mitchell Holdings Ltd.) 

376 E A S T E R N VALLEY WAY, ROSEV I L LE , N.S.W, 
Cables and Telegraphic Address: 'WESTELEC, ' 

t ^ m m m m m Sydney. Phone: 401212 mmmam^H 
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LOW DRIFT 
CRYSTALS 

• f r 

1.6 Mc. to 10 Mc., 
0 . 0 0 5 % T o l e r a n c e , $ 5 

10 Mc. to 18 Mc., 
0 . 0 0 5 % T o l e r a n c e , $ 6 

•it 

Regrinds $3 
THESE PRICES ARE SUBJECT 

T O SALES T A X 

SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 

MAXWELL HOWDEN 
15 C L A R E M O N T C R E S . , 

C A N T E R B U R Y , 

V I C . , 3 1 2 6 

P h o n e 8 3 - 5 0 9 0 

LOG BOOK 
I S N O W A V A I L A B L E 

Larger, spiral-bound pages 
with more writing space. 

Price 75c each. 
plus 17 Cents Post and Wrapping 

Obtainable from your Divisional 
Secretary, or W.I.A., P.O. Box 36, 

East Melbourne, Vic., 3002 



ATTENTION SOUTH AUSTRALIAN AMATEURS 

T R I O 

R E C E I V E R S 

T R I O 

TRANSCEIVERS 

VISIT OUR DISPLAY CENTRE WEEKLY-9 a.m. to 8 p.m. 

S.A. Agents for TRIO-Sales and Service 
HIGHFIELDS PTY. LTD. 

50 AUSTRALIAN AVENUE, CLOVELLY PARK, S.A., 5042 Phone 76-2489 

HY-GAIN AMATEUR 
ANTENNAS 
Fully Imported 
from U.S.A. 

Illustration shows Hy-Gain 6 and 2 metre 
Log Periodic Model LP-62. 

COMPREHENSIVE 
RANGE TO SUIT 
MOST REQUIREMENTS 

H.F. BEAMS: TH6DXX, TH3JR Tri-banders. 
153BA, 103BA Mono-banders. 

TRAP VERTICALS: 18AVO, 14AVQ, 12AVO. 
ACCESSORIES: BN-86 Balun, LA-1 Lightning Ar-

restor, CI Centre Insulator. El End Insulator. 
H.F. MOBILE WHIPS: New "Ham Cat" Whips and 

associated fittings. 
V.H.F. ANTENNAS: 66B six el. 6m. Beam, DB-62 

6 and 2m. Duo-bander, 28B 8 el. 2m. Beam. 
Also Ground Planes and Mobile Whips. 

BAIL ELECTRONIC SERVICES, 60 Shannon St., Box Hill North, Vic., 3129. Ph. 89-2213 
Rep. in N.S.W.: A. J. ( "SANDY") BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Phone (STD 067) 66-1010 
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FEDERAL COMMENT

By JO H N  B. BATTRICK, VK30R, Immediate Past Federal President, W.I.A.

I wrote this “comment” alter return
ing from the 33rd Annual Federal Con
vention held last month in Canberra. 
This will be my last comment as I 
have asked Federal Council to accept 
my retirement from Executive due to 
pressure of business and for personal 
reasons. I announced this fact at the 
commencement of proceedings at the 
Convention, which left Federal Coun
cil the additional problem of a replace
ment for the office of Federal President.

However, it did allow for discussion 
among Federal Councillors and towards 
the end of the Convention, Federal 
Council, by unanimous decision, ap
pointed David Wardlaw (VK3ADW) to 
fill the vacant position on Executive, 
Michael Owen (VK3KI) to the position 
of Federal President, and David Rankin 
(VK3QV) to the position of Federal 
Vice-President. I was appointed for a 
further term as the W.I.A. Director 
I.A.R.U. Region III. Association—for 
which I am grateful as it will allow 
me to continue to serve W.I.A. and 
Amateur Radio in an important area 
of activity, but without the stress 
attaching to the office of W.I.A. Federal 
President.

Personally I am very pleased with 
the decisions of Federal Council to 
appoint two such young and exper
ienced men to the positions of President 
and Vice-President. This is, in any 
organisation, a rare combination—youth 
and experience. David VK3QV is well 
known as a long-standing member of 
Executive. His activities on v.h.f. bands 
and 10 metres, his competent manage
ment of W.I.A. Federal Activities 
(contests, etc.), his valuable assistance 
given to set up the Region III. in
augural congress, his contact with 
overseas Amateur Societies on a per
sonal basis, his attendance at many 
Federal Conventions—all bring a valu
able background of experience to his 
office. He will continue his work as 
Federal Activities officer in his new 
position.

The new Federal President, Michael 
VK3KI, is also a well known worker 
for Amateur Radio and the W.I.A. Over 
the past six or seven years he has been 
a tireless and determined officer in both 
Divisional and Federal matters. I say 
determined only because there are

times when the pressing of matters 
clearly aimed at improving the W.I.A. 
organisation and our hobby has needed 
a forthright approach to the problems. 
This has been supplied and such things 
as the new Handbook, with its liberal 
operating and licensing provisions, the 
detailed work on the new Federal Con
stitution, the development and planning 
of the W.I.C.E.N. network in VK3, the 
detailed drafting of the interim con
stitution for the Region III. IA..R.U. 
Association, the active attendance at 
many Federal Conventions, the recent 
achievements with regard to v.h.f. re- 
peater/translators, show the results of 
his energetic and forthright approach.

JOHN B. BATTRICK. VK30R,
Immediate Past Federal President, W.I.A.

A very high degree of personal rapport 
has been established between the offic
ers of P.M.G. Central Office and our 
new Federal President over recent 
years. He still finds time to operate his 
r.t.t.y. equipment and to be active on 
v.h.f. f.m. nets (he was as a matter of 
interest, one of the first to operate 
equipment on 145.854 Me. f.m., from 
which has grown the present net fre
quency system).

I put these points before you to 
indicate that Federal Council in its 
unanimous decision to appoint Michael 
and David to these high positions in our 
society recognises, no doubt, the value 
of youth when allied to such a wide 
and deep experience. Such people are 
rare and their expertise a “must” in

any organisation. They will be ably 
supported by Peter Williams (VK3IZ) 
as Federal Secretary—also a long
standing co-woi'ker with Michael and 
David, and a tireless administrator (or 
we hope he is tireless, hi). This point 
I may pick up—we all accept hard 
work, we all give our time as we can 
to help the W.I.A.—but stress none of 
us needs in this busy world of today.

The recent “Federal” Convention in 
Canberra was one of the most signific
ant for many years. The fact that all 
the delegates and members of Execu
tive present were housed together in 
the one centre which also contained the 
conference room allowed for many free 
exchanges of views both at the con
ference table and in the periods be
tween formal sessions. As a result, 
many differences of opinion were ex
plored, compromise reached, and stress 
reduced.

These areas in which compromise 
can be reached, that is, where some 
solution acceptable to all is possible 
from an initial position of difference, 
is one of the easiest areas for Executive 
to carry out. Easiest because the in
structions stem from unanimity. How
ever, many areas in which F.E. is re
el uired to execute some direction from 
Federal Council are less easy because 
instructions stem from majority de
cisions. Executive must, by virtue of 
our society procedures and rules, in 
these areas, proceed in a manner con
sistent with the views of the majority, 
however keeping also in mind the 
views of a minority. A deeper realisa
tion of the difficulties inherent in this 
latter activity have resulted from the 
first convention in our “Federal 
Capital”.

I hope you will all give your new 
Executive your wholehearted support 
during its coming year—I believe you 
have a vigorous and talented Executive 
with youthful and experienced leaders. 
As I said before, a rare combination. 
They have much to do for you (61 
motions and motions arising were dealt 
with at the Canberra Convention be
tween midday Friday and midnight 
Sunday). I commend them to you and 
thank them for carrying on from where 
I unfortunately had to leave off.
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NEW IDEAS
PART TWO

ON AMATEUR TELEVISION
GRAHAME WILSON,* VK2ZGWIT

As you have probably realised by 
now, Amateur Television offers a 
unique and challenging opportunity for 
the Amateur to try out his ingenuity, 
but there is a definite method of tack
ling Amateur Television so as to avoid 
as many problems as possible.

Firstly, if possible, you should join 
an ATV group or contact people in
volved in ATV so as to gain as much 
experience as possible. Many Amateurs 
have had experience in television and 
can give you a great deal of assistance.

Secondly, Amateur Television is quite 
different from Amateur Radio and so 
is the test equipment used. It is most 
essential that you have access to cer
tain pieces of test equipment or you will 
be working in the dark—remember, 
television works on pulses, not on sine 
waves. Once again, group effort in 
pooling test equipment is about the best 
method. The most important piece of 
test equipment is the c.r.o., followed 
closely by the multimeter and signal 
generator.

deal of developmental work on my part 
to produce designs that everyone can 
construct without difficulty, and sec
ondly the requirements of different 
Amateurs will vary greatly according to 
their needs and the parts they have 
available.

If you would like to follow a series 
of articles on construction of ATV 
equipment try and obtain copies of 
“A.R.” March to November 1958. This 
series of articles was magnificently 
developed by E. Cornelius, VK6EC/T, 
and the equipment described is quite 
suitable for use today as it was designed 
around C.C.I.R. standards that the 
television services comply with. Con
sidering the time the series was written 
it would probably be safe to say that 
the articles would class as one of the 
“classics” of “Amateur Radio,” the 
work put into this series must have 
been phenomenal. All I can say is if 
you can get hold of the series, read it!

As this article is the second in the 
series I will not have time to describe

Hor.syne.

FIG. I. THE FLYING SPOT SCANMER.ISimplifled block diagram)

Thirdly, you should plan your projects 
well ahead of construction, show your 
circuit diagrams to other ATVers for 
constructive criticism. Basic individual 
circuits should be built as prototypes 
and their performances noted before 
you build any major projects as this 
will avoid those nagging faults that 
always seem to follow a bad design. 
I will be giving you further hints on 
design later in the series.

The circuits used in television, or 
for that matter, any electronic circuitry, 
are built up of basic circuit functions 
and if you understand these functions 
you will not be restricted to one design 
but may modify it to your own needs. 
It is, therefore, necessary to get your 
basic television circuit theory off pat.

Fourthly, do not rush in to ATV and 
expect results immediately, start slowly 
and build up your equipment, such that 
each section is of known reliability 
and when connected to the “system” 
you know that it will work. This is a 
much better approach in the long run.

Throughout this series of articles my 
approach to the subject will be of more 
to giving information and ideas rather 
than describing projects that follow a 
rather rigid line of circuitry and con
struction. There are several reasons 
for this. Firstly, it would mean a great
* 31 A da S treet, K atoom ba, N.S.W.. 2780.

the .“set up” in the shack fully, but I 
will endeavour to give you a brief idea 
of what the actual equipment in the 
shack consists of.

The ATV station consists of three 
major sections:

(1) The camera.
(2) The modulator and transmitter.
(3) The converter and receiver.

Taking the last first, the receiving
section of an ATV station consists of 
a receiving device (antenna), a 432 Me. 
converter and a television set. The 
antenna will usually be a Yagi with 
about 12 to 16 db. gain, or a phased 
array of similar gain. The converter 
will vary, depending on gain needed, 
location and the like. For just reason
able distances, almost any reasonably 
low-noised converter will do, it can 
also have a free-running oscillator as 
stability for television reception is not 
of paramount importance. The output 
of the converter can feed into an un
used t.v. channel1 of a standard tele
vision set.

The camera can be of two catagories:
(1) Still camera.
(2) Live camera.

The difference between the two is 
quite self-explanatory. In the still 
camera photographs (negatives and
1 Local oscillator of t.v. set should n o t produce 

harm onics on 432 Me. if you select the  chan
nel w ith  th is in  m ind.

transparencies) can be televised. The 
still camera consists of what is known 
as a flying spot scanner, this is a sim
ple device in which a ex.o. tube is 
scanned so as to produce a raster. The 
light from this raster is then focused 
through a film negative onto a photo
multiplier which picks up the signal 
and amplifies it. Synchronising pulses 
from the oscillators in the scanning 
coils are added to the output of the 
photomultiplier so as the video is syn
chronised (known as composite video).

FIG .2c. SER IES(Cascodg)MODU lAT ION. 

*C* - Very large.

Note-These circuits are 
illustrative only.

I will describe the operation of the 
live camera in my next article.

The next and last section of the ATV 
station is the transmitter and modula
tor. In many respects a video trans
mitter is the same as an audio one, 
the main difference being the band
width of the transmitter. In order to 
obtain bandwidths in the order of about 
5 Me., a different approach to modula
ting has to be taken, the use of re
active transformers is out and one has 
to adopt a completely different method. 
This is quite easily done by coupling

(C ontinued on Page 15)
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A FIELD-DAY TRANSMITTER 
T. MITCHELL; VK3EZ (Ex VK5TH) 

• This article is Intended to 
encourage building for and par-
ticipating in the National Field 
Day Contest. The transmitter has 
been proved in service as reliable 
communications with Eastern 
U.S.A., Canada and New Zealand 
have been successful. 

THIS description of a self-contained 
40 and 80 metre transmitter is 
intended to encourage some of 

our younger Amateurs to take an inter-
est in portable operations and, in par -
ticular, to participate in Field Day 
Contests. As V K 5 T H / P and V K 3 E Z / P , 
I have enjoyed several Field Day 
Contests, starting with unsophisticated 
rigs, but year by year improving m y 
gear. 

In 1968 I used the transmitter d e -
scribed here in conjunction with a 
Super Pro receiver using dry batteries, 
for high tension. For the 1969 Contest 
I was in the field using this transmitter 
in conjunction with an Eddystone EC10 
(transistorised) communications receiv-
er. Voltage for the transmitter was 
obtained from the automobile cigarette 
lighter via a special plug which is 
available for about 60 cents. 

Whatever the rig, crude or sophis-
ticated, the John Moyle Memorial 
National Field Day Contest is, for me, 
the most important day in the Amateur 
Calendar. There is no more enjoyable 
experience than operating under field 
conditions, using equipment built, modi -
fied or improvised for the occasion. 

In designing this 15-watt transmitter, 
my original intention was to build a 
transceiver. The space now occupied 
by the power supply and sidetone 
amplifier was to be used for a two -
band transistorised receiver. Terminal 
TSB-3 was the receiver 12 volt supply. 
Having bought the EC10 receiver, the 
inducement to continue the in-built 
receiver ceased. 

Some points of interest are: 

• 91 Roslyn Street. Burwood, Vic., 3125. 

1. Portability and Cost 
The cabinet, sidetone speaker, C14, 

C15, T R / 1 and several other compon-
ents were purchased quite cheaply f rom 
city disposal houses. 

2. Single Switch Operation 
See circuit diagram and note the 

separate meters for monitoring power 
amplifier grid and plate current. The 
space taken by a small meter is no 
larger than necessary to accommodate 
a switch, and having separate meters 

means less inter-circuit wiring. No 
microphone press-to-talk switch is 
necessary. 

3. Keying 
Screen grid keying is quite effective 

in this transmitter. In conjunction with 
crystal control and a regulated h.t. 
oscillator supply, and noting the very 
small keyed screen grid current (0.7 
mA. ) , the transmitter output is clean, 
chirpless and free of key clicks. The 
disadvantage, of course, is that the 

Morse key is at +150 volts potential. 
However, insulated keys are available 
at disposals houses at about 50 cents. 

4. C.W. Monitor (Sidetone) 
As a keen c.w. operator, I insist on 

a keying monitor. I do not like using 
a transistorised receiver for monitoring 
signals. It is far better to switch off 
the receiver whilst transmitting. Most 

6AM6 

_ I Kb-? / .JSOV. ! CONVERTER 1 

001 j : I ! f ' r Y ' X " " ' ° Sw,-'l> I I 
T I I I I I llPSU.RELM H ! —1— , | I lsb-40 , 6 sa-1 , ^ P> . — 1 MODULATOR ' 1 -J 

RECEIVER MUTE RELAY 

F IELD DAY T R A N S M I T T E R 
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circuits previously published have used 
r.f. power as a voltage source for the 
monitor. However, I consider that with 
the low r.f. power available, adjust-
ment of coupling could be tricky. 

My circuit uses the oscillator keyed 
screen supply as a voltage source for 
the multivibrator transistors in the 
sidetone unit. Although this does not 
prove that the transmitter is actually 
radiating, it provides a faithful repro-
duction of the operator's keying char-
acteristics. The 12-volt supply is used 
for the sidetone output circuit: Diode 
D1 prevents sidetone operation when 
switched to "transmit phone". 

5. Stability 
With crystal control, regulated high 

tension supply for the oscillator, and 
proper screening, stability is as good 
as many fixed station transmitters. The 
broken lines on the circuit diagram in 
conjunction with the photographs show 
clearly the screening. Note that the 
oscillator tube is mounted above the 
chassis to provide further isolation 
between oscillator plate and grid cir-
cuits. 

6. Minimum Operating Controls 
Careful consideration was given to 

this aspect and the circuitry provides 
single switch operation for four func-
tions. The oscillator plate circuit tuning 
capacitor C5 tunes 40 metres at near 
minimum and 80 metres at near max-
imum. 80 or 40 metre crystals can be 
used for 40 metre operation. The EF91 
(6AM6) is a well screened tube and 
operation on the fundamental crystal 
frequency is satisfactory. 

7. Phone Operation 
The modulator is based on an article 

entitled "Modulator Design with OC26 
Transistors" in Milliard "Outlook" for 
May-June 1960, modified in the March-
April 1962 edition. 

8. Coil Data 
Oscillator plate coil L I — 

25 turns of 30 gauge enamelled wire 
on a 1" diameter former, turns re-
moved to tune 80 and 40 metres at 
near extremities of C5. 

80 metre final tank coil— 
21 turns of 24 gauge wire on a 

diameter former, double spaced. 
40 metre final tank coil— 

13 turns of 24 gauge wire on the 
same diameter former, double 
spaced. 

GETTING LAST BIT OF POWER 
FROM A.W.A. MR3 CARPHONE 
If you measure the voltage drop 

across the metering resistor in the p.a. 
anode of your MR3 (and I suppose 
other units also) you will find a drop 
of about 8 volts across this 100 ohm 
resistor which means that about J watt 
is being dissipated as heat. 

So to make this i watt of power 
work, short out this resistor by apply-
ing a short to your metering plug and 
leave it plugged permanently into the 
p.a. anode metering socket. 

—Max Hepner, VK3ZQY . 

1969 U.S.S.R. DX CONTEST 
RULES FOR C.W. SECTION 

Date: 09 GMT, May 3, to 21 GMT, May 4. 
Object: T o work as many stations as pos-

sible, both in the U.S.S.R. and in other 
countries. 

Exchange: RST plus three-figure serial num-
ber starting f rom 001. 

Scoring: Each contact is worth 3 points. 
Contacts wi th the same country count 0 points, 
but can be counted as a multiplier. The multi-
plier wi l l be equal to the total number of 
countries worked, regardless of the band. Final 
score equals sum of QSO points f rom all bands 
multiplied by number of countries worked. 

Scoring wi l l bo for a maximum of 12 hours. 
Submit the complete log, but mark the 12-hour 
period you wish to be entered for and score 
only this period. Mai l the log within IS days 
to C.R.C., P.O. Box 88, Moscow D-3G2, U.S.S.R. 

YL INTERNATIONAL S.S.B'ERS 
1969 QSO PARTY 

Beginning 0000 G M T . 24th May, through 2400 
G M T , 25th May, 1969, both phone and c.w. 
S.s.b'ers have many c.w. only members so all 
bands and modes wi l l be used and a new c.w. 
only plaque wi l l be awarded f o r wor ld high 
c.w". score. The QSO Party is in three cate-
gories, non members are we lcome as all Radio 
Amateur awards are supported. 

Categories: 1—DX/WK teams, 2—YL/OM 
teams. 3—single operator. 

Exchange: RST . s.s.b. number, state, country, 
or VE/VO province, partner's call. I f no part-
ner, leave blank. I f non-member, send "no 
number". Sending name is optional. 

Suggested Frequencies: Plus or minus 5, 10, 
15 Kc. as QRM dictates. Phone—3873. 7273. 
14332. 21373. D X may transmit on 3773, 7090, 
1433. C.w.—3565, 7066, 14070, 21070, 28070. 

D X / W K Teams: Each team consists of a D X 
and a W K station. The team score is the sum 
of both partners' scores and determined when 
both logs are received. 

Y L / O M teams: Each team consists of one Y L 
member and one OM member who are related, 
i.e. husband and wi f e , father-daughter, mother-
son, brother-sister. Operation must be f rom 
same Q T H using same rig and his or her own 
call. 

Single operator category: Non members wi l l 
be entered in this category. 

Logs: Must show G M T date, G M T time, RST 
sent and received; his state, VE/VO province, 
or country; s.s.b'ers number, partner's call, 
bands and modes of operation. Logs must show 
six continuous hours of rest in each 24-hour 
operation and each team member must show 
at least six hours of operation during the 
party. To qual i fy for the single operator 
world-high combined score trophy, logs must 
show at least six hours of operation in each 
mode, c.w. and s.s.b. 

Conditions: The same stations may be con-
tacted for additional contact points on di f fer-
ent bands and modes, but N O T for additional 
multipliers. A l l operations wi l l be wi th one 
transmitter and receiver or one transceiver and 
receiver only. A n y difficulty not covered by 
these QSO Party rules wil l be decided by the 
Y L Int ' l SSB'ers Executive Council for maxi -
mum pleasure to all participants. 

Logs go to Woody Bennett, W0GNX , 8939 E, 
31st Street, Kansas City, Missouri, 64129, U.S.A. 

SIDETONE OSCILLATOR AND AMPLIFIER 

r*oo 

S1DCTONS 
AMmUR 
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PROJECT-SOLID STATE TRANSCEIVER
PART SEVEN H. L. HEPBURN,* VK3AFQ, and K. C. NISBETA VK3AKK

THIS month’s article will deal with 
the cabinet for the complete 
transceiver and give an abridged 

lining up method for the receiver. It 
was originally intended to describe the 
transm itter p.a. in this article but—to 
judge from correspondence—the m ajor
ity of participants preferred to have 
cabinet and receiver line-up inform a
tion first. The p.a. article will thus 
appear next month.

THE CABINET
An exploded view of the cabinet is 

given in Fig. 21, from which it can be 
seen that it consists basically of a “U” 
shaped chassis tray to which back and 
front panels are attached. Unperfor
ated top and bottom covers, slightly 
wider than the depth of the cabinet, 
follow the rounded corners of the pan
els and attach to the vertical sides of 
the central tray.

Fig. 18 gives the front panel layout, 
the central item being the Eddystone 
Type 898 dial, with all other controls

steel. The top and bottom covers are 
of 20 gauge steel. All parts are fully 
drilled, cadmium plated, passivated and 
the exterior parts sprayed.

Those who wish to make a smaller 
cabinet to suit their own end require
ments will undoubtedly do so. It is to 
be hoped they may get a few ideas from 
these notes.

As an example of the degree of 
“compression” that can be achieved, it 
is worth mentioning that one of the 
authors (VK3AKK), using standard 
project boards and a smaller (but less 
satisfactory) dial, has made a three- 
band transceiver that fits into the glove 
box of his Kombi station wagon.

RECEIVER ALIGNMENT
This part of the article will make 

frequent reference to coils, trimmers, 
etc., and the reader is advised to have 
before him the six previous articles in 
this series, i.e. the November and De
cember 1968, and the January, Feb
ruary, March and April issues of “A.R.”

The reference numbers (of coils espec
ially) are those used in the previous 
articles.

It is assumed that a good signal gen
erator is available to do the lining up 
of the receiver. By “good” is meant 
a s.g. with a reliable attenuator. It is 
not recommended that use be made of 
the cheaper types whose leakage alone 
may be in excess of tens of microvolts.

With one exception. Figs. 14 and 15 
in the March 1969 issue of “A.R.” gave 
the d.c. and signal interconnections for 
the modules making up the receiver part 
of the project. The exception was the 
filter pre-amplifier. When on receive 
this module takes its h.t. feed from the 
a.g.c. line through a diode, and should 
be so connected in carrying out the com
missioning procedure.

Rather than put all modules into their 
final case or cabinet, it is strongly re
commended that they first be mounted 
on to a metal plate (aluminium for 
preference) about 18" and 12", using 
the layout given in Fig. 19. The voltage 
regulator board, the 0-1 mA. “S” meter 
and the b.f.o./prod. det. box can be 
wired “outboard”. This procedure is 
recommended in order to make simple 
the removal and checking of any in
dividual board should this be necessary.

It is also suggested that the various 
switches are not wired into circuit and 
that connections to the desired sections 
of the circuit be made using tempor
ary leads. In this way it is possible 
to commission one band at a time and 
be sure it is operational before going 
through the time consuming process of 
wiring up, say, the bandswitch, and 
then perhaps having to disconnect 
when a problem turns up somewhere.

These general rem arks apply not only 
to the bandswitch but to functionalFIG. 18. FRONT PANEL LAYOUT.

and inlet sockets being symmetrically 
grouped round it.

Not shown is the rear panel which 
carries signal and power connections 
for external crystal or v.f.o. control, 
the antenna input socket, the power 
input socket and provision for future 
vox controls.

Figs. 19 and 20 give the layout of the 
various printed circuit boards and die 
cast boxes on respectively the top and 
under sides of the main chassis tray.

No attem pt has been made to m inia
turise the case, it being felt more 
important that there should be plenty 
of working space for both the initial 
interwiring and subsequent adjustm ent 
procedures. A bonus to this line of 
reasoning is that plenty of room is 
available for the future addition of 
extra bands, converters, calibrators, 
vox, two-tone test oscillators and other 
similar accessories.

The cabinet made for the project 
(and mentioned later under “Avail
ability” ) has a chasis tray made of 16 
gauge steel, a back panel of the same 
gauge and a front panel of 14 gauge
• 4 E liz a b e th  S tre e t.  E a s t B r ig h to n , V ie .. 3187. 
v 25 T h a m e s  A v e n u e , S p r in g v a le , V ic., 3171.

FIG. 19. ABOVE CHASSIS VIEW.
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switching such as a.g.c. speed, upper 
and lower sideband, a.m./c.w./s.s.b., 
etc.

To further simplify commissioning, 
it is recommended that no relays be 
used but that direct connections be 
made to the points on the v.r. board 
indicated by Fig. 14.

The general connection procedure is 
as follows.

(1) Receiver audio module. Take h.t. 
from the unregulated supply. Take in
put from the slider of a 50K potentio
meter wired across the spare terminals 
of the uA719c i.c. (Fig. 14). The poten
tiometer can be mounted on a tempor
ary bracket near the front of the base 
board.

(2) Receiver i.f. strip. Take h.t. from 
the unswitched regulated line on the 
v.r. board. Do not wire in the 320 uF. 
and 1,000 uF. a.g.c. timing capacitors 
at this time. Make the necessary con
nections between the a.m. (not limited) 
output pin, the 50K audio level control 
and the spare uA719c pins (Fig. 14 
again). Do not wire in the a.m.-limited 
circuit.

(3) Connect the a.g.c. outlet on the 
i.f. board to the a.g.c. inlet on the v.r. 
board. Wire the “S” meter to the vj. 
board. Set the 1.5K “S” meter zero 
and the 22K “S” meter f.s.d. trimpots 
on the v.r. board to half rotation. Set 
the 22K a.g.c. threshold trimpot on the 
i.f. board to maximum resistance to 
render the a.g.c. action inoperative 
(see Jan. ’69 “A.R.”).

(4) Temporarily connect a 100 ohm 
resistor across the i.f. board input ter
minals to act as a “load”.

(5) From a signal generator apply 
100 microvolts or so of modulated 9 
Me. to the input of the strip. Adjust 
the cores of T1 and T2 for maximum 
audio output, backing off the generator 
as resonance is reached. When on 
resonance, connect a 0-15 voltmeter 
between the a.g.c. line and earth. Ad
just the 1.5K trimpot on the v.r. board 
to zero the “S” meter. Set the signal 
generator to 20 microvolts output and

then adjust the 22K a.g.c. trimpot on 
the i.f. board until the voltage indi
cated on the 0-15 voltmeter just starts 
to drop. At this point the “S” meter 
should just start to rise.

The back end of the receiver is now 
nearly on frequency. Exact frequency 
will be established in the next step.

(6) Remove the 100 ohm resistor
from the input to the i.f. board and 
wire in first, the filter board and then 
the filter preamplifier board. Use thin 
co-axial cable for signal connections,
earthing each end of the shield to the 
earth pins provided on the various 
boards. It may be necessapr to take the 
earth mat on the i.f. strip directly to 
the ground plate by means of lugs sold
ered to the earth mat at each corner and 
use the mounting bolts to complete the 
earth return. The h.t. feed for the
filter board comes from the main regu
lated supply. The h.t. feed for the
preamplifier comes from the a.g.c. line.

Apply a 100 microvolt modulated 
signal to the preamp, input. Swing the

generator slowly around 9 Me. until a 
signal is heard going through the pass 
band of the filter. Centre the signal in 
the pass band and adjust the cores of 
T3 and L23 (Fig. 10) to resonance. 
Repeak the cores of T1 and T2 on the 
i.f. board to resonance. Note that these 
adjustments, and those that follow, can 
be done using the “S” meter as a tuning 
indicator.

The back end of the receiver is now 
operative in the “a.m.-not limited” 
mode.

(7) The VFO.
To adjust the frequency of the v.f.o. 

to the correct range, the following 
procedure is recommended.

Set the main tuning capacitor to full 
capacity and the 3/30 pF. trimmer to 
half capacity. Apply power to the v.f.o. 
from the regulated line. Listen for the 
v.f.o. note between 8 and 10 Me. on a 
general coverage receiver. Note this 
frequency. Open the tuning condenser 
to minimum capacity and again search 
for and note the frequency of the vj.o. 
signal.

As the coil supplied in the kits has 
excess turns on it, the vj.o. range in 
the unmodified condition will probably 
be less than 0.5 Me. and will have a 
lower range frequency below 10 Me.

Temporarily short the top turn of the 
v.f.o. air-wound coil and repeat the 
“range” measurement. The lower v.f.o. 
frequency will now have risen from, 
say, 8.5 Me., or thereabouts, to perhaps 
9.0 Me. or thereabouts. Again short a 
turn and repeat the “range” measure
ments. Repeat this procedure until 
the lower v.f.o. frequency is close to 
10 Me. and can be brought exactly on 
to 10 Me. by adjustment of the 3/30 
pF. trimmer. Remove the shorted turns 
from the coil and check again that the 
lower v.f.o. frequency can be set to 10 
Me.

(8) The 46 Me. oscillator is now 
checked. Set the slugs of L15 and L13 
(Fig. 6) to half way. Set the slug of 
L14 almost out. Screw L14 through its 
complete range and note where the 
drain current (as measured with a volt 
meter across the 1.0K decoupler, or 
with a 0-20 mA. meter in series with 
it) drops by about 0.5 mA. (indicating 
oscillation) and then rises again (in-

Amateur Radio, May, 1969 Page 11



dicating non oscillation). Set the L14 
slug half way between the "oscillating" 
points. Check that oscillation starts 
reliably by switching the h.t. on and 
off several times. It may be necessary 
to repeat this procedure several times, 
making small adjustments to the core 
of L15 each time, to ensure reliable 
starting and oscillation. 

(9) The heterodyne oscillators. For 
each band, one at a time, set the slug 
of L19 to mid way and the slug of L20 
full out. Connect each oscillator to the 
regulated voltage line through a 0-10 
mA. meter. Swing the slug of L20 
through its full range, noting the 
points at which the drain current falls 
by about 0.5 mA. (indicating oscilla-
tion) and then rises again (indicating 
cessation of oscillation). Set the slug 
between these two points and check for 
reliable starting by switching h.t. on 
and off a few times. 

(10) Receiver front ends. Check each 
front end strip separately, one band at 
a time. 

Connect up the v.f.o./generator, the 
injection mixer and the appropriate 
heterodyne oscillator as shown in Figs. 
14 and 15. The output of the injection 
mixer is coupled to the oscillator input 
of the front end board in use. Check 
that the 1,000 pF. capacitor across the 
output of the front end board is in 
place. (Refer to Dec. 1968 "A.R." ) 
Connect the front end board output to 
the filter preamplifier, again using 
co-ax. H.t. feed for the front end board 
is taken from the a.g.c. line. 

From the signal generator (set at 
mid band frequency) apply a 100 
microvolt signal to the antenna input 
link (LI , Fig. 5) . 

Swing the v.f.o. tuning condenser 
until the input signal is identified. Peak 
the cores of L2 to L8 on the front end 
board, L16, L17 and L22 on the injec-
tion mixer board, and L10 and L12 in 
the v.f.o. for maximum output as in-
dicated on the " S " meter, backing off 
the signal generator output as lining up 
proceeds. 

The cores of the two 46 Mc. traps, 
L l l (v.f.o.) and L18 (inj. mix.) are 
set at the half way mark. 

The complete receiver is now opera-
tional in the a.m. mode. 

(11) The carrier oscillator and pro-
duct detector. The carrier oscillator, or 
b.f.o., can be checked by applying volt-
age from the regulated line and listen-
ing around 9 Mc. on a general coverage 
receiver for output. Both "normal" and 
"reverse" carriers should be checked. 

Feed output from the b.f.o. and the 
i.l'. strip to the product detector. Apply 
a few microvolts of unmodulated signal 
frequency to the front end board. It 
should now be possible to hear an audio 
output. Replace the signal generator 
with an antenna, tune in a sideband 
station, and adjust the 3/30 pF. trim-
mer across the "normal" sideband car-
rier crystal to give acceptable speech 
quality. 

This completes the primary commis-
sioning procedure. 

The various modules may now be 
placed in their final positions in what-
ever case or cabinet is to be used in the 
knowledge that they are all working 
correctly. Wire in the various external 
function switches and controls. 

The final line-up consists simply of 
tweaking the various slugs to give 
maximum output. The cores of L3, L5 
and L7 on the front end boards are 
adjusted to give maximum output at 
about 25% of the way above the lower 
band edge, while L2, L4 and L8 are 
adjusted at say 25% below the upper 
frequency end of the band in use. 

AVAILABILITY 
(a) Fully drilled, cadmium plated and 

passivated cabinets with the exterior 
sprayed black are $28.50 each, includ-
ing packing. Supplies will be avail-
able from about the third week in May. 
Transport will be extra, so please in-
clude enough to cover 20 lbs. weight. 

( b ) Dials. The recommended Eddy-
stone No. 898 dials are obtainable 
direct from Wm. Willis, of 430 Eliza-
beth St., Melbourne, 3000, at $22.22 
each. They can be obtained through 
the project at the same price if re -
quired. 

( c ) Accessories kit. This contains 
all the necessary plugs, sockets, knobs, 
switches, etc., except the bandswitch. 
The standard kit—including "S " meter 
and two 12 volt DPCO gold plated re -
lays costs $32.50 exclusive of postage. 
Relays and "S " meter are obtainable 
separately if required. 

PREDICTION CHARTS FOR MAY 1969 (Prediction Charts by courtesy of 
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THE DJ4VM MULTIBAND QUAD*
Aerial System with Two Driven Elements and Centre Fed Single Quad Loop per Element

by PROF. DR. PHIL. WERNER BOLDT,t  DJ4VM

(Abstract Translation by H. F. RUCKERT,t VK2AOU, ex-DLJEZ)

THE advantages of a monoband 
cubical quad aerial, to give good 
DX results in spite of low in

stallation height (<1X) and its high 
front to back (F /B ) ratio, are well 
known. Not solved is the problem of 
achieving these features if a conven
tional multiband quad with two or 
three wire loops per element is em
ployed. At 28 Me. only 25% of the 
14 Me. element area is being used. 
Field interaction occurs and the phase 
symmetry upper and lower quad half 
is disturbed. Recent publications' show 
that certain solutions to this problem 
are being tried.

The author developed a new quad, 
working at first a t 145 Me., and since 
autumn 1967 on the DX bands (German 
patent applied).

DESIGN FEATURES
Each quad element consists of two 

triangles and the hypotenuses are part 
of the feed line to drive the upper and 
lower element half exactly symmet
rically (Fig. 1). The four sides of the 
quad (short sides of triangle) are 5 m. 
(16 ft. 3J in.) to 6.4 m. (21 ft.) long 
for 14, 21 and 28 Me. operation. The 
spacing between the radiator and the 
reflector may be 2.6 m. (8 ft. 6 in.). 
The reflector quad, including its tuned 
feeder, should have 5% more wire 
length or the tuning coil may be in
creased instead.

The feeder lines are made long 
enough so that the aerial tuners (one 
for each band, and such a set of three 
for each element, e.g. six tuners for a 
triband two element quad) can be 
easily reached from below the quad 
for tuning of the aerial a t the final and 
high position. The feeder should not 
be a multiple of a quarter wave on any 
band, to avoid tuner adjustment dif
ficulties. A single co-axial cable goes 
from the transm itter to the tuning box 
containing the switching relays and 
the tuned circuits of the aerial tuners.
• A b s tra c t T ra n s la tio n  fro m  “D L -Q T C ” , N o. 9, 

1968.
A m  Z u c k e rb e rg . 4773 K o e rb eck e /M o eh n esee , 
W est G erm an y .

i  25 B e rr ile  R oad , B ev e rly  H ills, N .S.W ., 2209.

Aerial relays may be used to switch 
the co-axial feeder to the desired tuner 
parallel tuned circuit, and to connect 
the parallel w ire feeders of the two 
quad elements to the appropriate tuner 
pair. The relays may be remotely 
operated from the shack.

ADVANTAGES
This quad has less wind resistance 

than a conventional 2 x 3  w ire loop 
quad. The wire length is not critical, 
and the four outer quad element sides 
may have 2.4 times the length of the 
shortest wavelength transm itted. Loops 
of 4 x 5 m. (mini quad) or over 4 x 
6.5 m. (extended quad) bring reduced 
efficiency and additional radiation loops 
respectively. Separate tuning of each 
element at the three main operating 
frequencies assures low SWR and 
compromise free conditions.

An extremely high front to back ratio 
is maintained in spite of the same 
spacing for all three frequencies (F /B  
ratio is only 15 db. in the case of some 
other multiband quads). There is only 
a small frequency difference (30 Kc. 
at 21.3 Me.) between tuning for the 
best forward gain and maximum F /B  
ratio. The usually necessary difficult- 
to-perform tuning near the top of the 
mast is avoided. Retuning of the ele
ments a t full operating height, after 
the initial tuning has been carried out 
near the ground, is no problem.

The accurate symmetrical tuning 
and feeding of the element halves 
guarantees clean phase conditions, 
causing better directivity (narrow beam 
of radiation), therefore more gain and 
extremely small backward radiation, 
resulting in less QRM, low vertical 
angle radiation (im portant for DX). 
(See Figs. 2 and 3). These advantages 
may be worth the effort to construct 
the more complex feeder-tuning system, 
if the operator wants no compromise 
but perfection.

F IG .3. S ym eU ic a l current in uc And low er Quad dipole  system . 
(a )  Full t u r  ori 20m.
< b ) Quad QQ iSrn.
lc  )B i- tq u a r»  Quad on 10m .(4db e«Ua gain.)

CONSTRUCTION DETAILS
The boom carries a t each end a cross 

made of fibre glass or w eather-treated 
bamboo rods. The vertical member of 
the cross holds the tuned feeder part 
of the quad element (hypotenuses of 
triangle) in  form of a 600 ohm (or so) 
feed line. The two dipole wires are 
strung between the cross ends to  form 
the quad loop. (Fig. 5.)

The aerial tuners have approximately 
the following dimensions (capacitors 
being 50 pF. maximum):

COIL DATA
20 mx band: 10 turns, 4 cm. (1.57 inch) 

diameter.
15 mx band: 8 turns, 3.5 cm. (1.38 inch) 

diameter,
10 mx band: 8 turns, 3 cm. (1.18 inch) 

diameter.
The co-axial (50 ohm) feeder line 

may be link coupled (via 1 to 2 turns) 
or connected directly 1 to  2 turns away 
from the earthed centre of the tuner
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coil. I t is recom m ended to add the 
trim m er Ck to be able to tune  out the 
coupling reactance in o rder to  obtain 
a low SWR. I t  is advisable to check 
the tuning of C la  and C lb  w ith  a 
calibrated  GDO, w ith  the quad con
nected, but the co-axial line disconnect
ed (a t first).

If the co-ax ial cable connecting points 
have been correctly  chosen (m atched 
condition), only a slight re tun ing  of C la  
and C lb  is needed a fte r th e  cable has 
been attached.

T he reflector tun ing  is carried  out 
by adjusting  C lb  (C la  m ay be re 
checked finally), and  a testing  dipole

RESULTS
A bsolute gain values are  not quoted 

because a su itab le  test dipole (as high 
as the quad, a t the righ t distance) was 
no t available. The rad iation  p a tte rn  
(Fig. 7) w as obtained w ith  the help 
of DJ5RH operating a high quality  
m easuring receiver (Siem ens, Type 
B83 600-A80) a t a six m iles (10 km .) 
d is tan t location. T he often quoted S 
m eter readings of uncalib rated  receiv
ers are  no t accurate  enough and  often 
only w ishful thinking.

The horizontal w idth  of the rad iated  
beam  a t the half pow er level am ounts 
here  to  only 50° a t 20 m x (75° w ith

ceived signal happens to come in 
(propagation, position and type of the 
o ther opera to r’s aeria l).

M easurem ents over the 21 to 21.45 
Me. band (Fig. 8) show some interesting 
features, w hich are  also true  for many 
o ther beams. One finds a m axim um  
forw ard gain a t  21.34 Me. and a sub
stan tia l drop a t 21 Me., w hilst the SWR 
is w ithin 1:1.2 and 1:1.4 over the entire 
band w ith  the m inim um  near 21.2 Me. 
(not 21.34 M e.). The F /B  ratio  m axi
m um  is found a t 21.3 Me. (30 Kc. be
low gain m axim um ). I t is clearly 
dem onstrated  th a t a high gain aeria l 
is selective and has to be tuned to the 
m ainly  preferred  A m ateur band section 
to utilise its ability  to advantage.

It m ay be m entioned th a t th e  de
scribed quad principle can be  adapted 
to o ther quad form s like triangle hypo
tenuses held horizontal, circular e le
ments, Swiss (HB9CV) quad, etc., A t 
v.h.f. i t  was noticed th a t a 50% in 
crease of the loop circum ference caused 
a m arked gain increase. I t m ay be pos
sible to replace the th ree separate tun 
ing un its per elem ent by one m ultiband 
tuned circuit (a  la VK2AOU).

The au thor expresses his sincere 
thanks to Om K arl-H einz K rah, DJ5RH, 
for the help  du ring  the aerial construc
tion w ork and the assistance given 
during the m any m easuring runs.

I .IT E R A T U R F .

1. H. F. R uckert VK2AOU, D reiband-E indraht-
Cubical Quad E lem ent, “DL-Q TC ,” 4/1968.

FIG. 7. Radiation pa ttern  fo r 0J4VM quad for 20m.l5m(solid lme)&10m 
w ith  driven re fle c to r.

is used a few w avelengths behind the 
reflector and placed as high as the 
quad. The line betw een the test dipole 
(receiving diode) and th e  indicating 
instrum ent (n ear quad tun ing  box) 
m ust be r.f .-free  and shielded to  avoid 
m isleading results.

Fig. 5 and Fig. 0 show a version w ith 
parasitic  and one w ith  d riven  reflector 
respectively.

The second case is show n in Fig. 6.
In  o rder to feed th e  rad ia to r and re 

flector w ith r.f. of opposing phase, the 
co-axial line is split near the tuning 
units, and the leads from  the sw itches 
(re lays) S la  go to  the left h a lf of the 
coil La and S ib  to  the rig h t hand side 
of Lb (case “Y” ). T he connecting 
points a t the coils a re  slightly  moved 
outw ards (120 ohm ) to  achieve m atch
ing.

If a fu r th e r im provem ent in th e  SWR 
is found to be necessary, the trim m er 
Ck (case “X ” ) m ay be added (con
nection “Y” rem oved) and Ck is a t
tached to the left side of Lb, e.g. left 
of th e  earthed  cen tre  tap. Ck and C lb  
are  a lternative ly  ad justed  for SWR 
m inim um .

The coil tap  positions fo r the feeder 
leads from  S la  and S ib  (v ia C k) are :—

20 m x band: 1.5 to 3 tu rn s  from  the 
earthed  centre.

15 m x band: 1 to  2 tu rn s from  the 
earthed centre.

10 m x band: 0.5 to  1.5 tu rn s from  the 
earthed  centre.

conventional fu ll size quad values), 
40° a t 15 mx, 30° a t 10 mx, and the 
half voltage beam w idth is 75° (90° 
w ith conventional full size quad v a l
ues).

The narrow  20 m x beam  is due to 
the quads’ sym m etry and the feeding 
of both elem ents, and the still narrow er 
beam  a t 15 m x and 10 m x is the resu lt 
of the extended elem ents (dipoles) 
used here.

The fron t to back ratio  w as on all 
the bands better than  40 db. (5 to  25 
db. in some cases of m ultiband quads) 
for the version w ith driven reflector, 
and 25 db. w ith parasitic  reflector. This 
ra tio  depends also on the (not m eas
ured) vertical rad iation  p a tte rn  of the 
aerial, e.g. the vertical angle the r e 

2. W. I. Orr, W 6SAI. A ll A bout Cubical Quad  
A ntenn as. W ilton/C onn. iU .S .A .i , 1959, S.50.

3. F. K n eitel. K2AES iH rg .» A ntenna Roundup. 
Vol. II., S.44 ff. 1 0 . V erf.l.

4. H. F. R uckert, VK2AOU, a.a.O.
5. Vgl. The A .A.R .L. A ntenna Book N ew in g- 

ton /C onn . (U .S .A .i, 1964, S.144.
6. Vgl. A. Froschl, DL8FA, R eed-K ontakte, 

“DL-Q TC ,” 1/1968, S.31 ff.
7. Vgl. R. A uerbach. DL1FK, D er DL1FK D rei- 

E lem en t-D reib an d-B eam , "DL-QTC,’’ 7/1960. 
S.308.

8. W. I. Orr. WGSAI. a.a .O .. S.29 ff.
9. W. I. Orr. Beam  A ntenna H andbook, W il

ton /C onn . <U.S.A.», 1955, S.69 ff. u.a.
10. T he A .A .R .L. A ntenna Book, S.138 ff.
11. Vgl. W. I. Orr. W 6SAI, Beam  A ntenna  

H andbook. S.31 ff.
12. W. I. Orr, W 6SAI, Beam  A ntenna H andbook, 

S.75 ff.
13. R. Baum gartner, HB9CV, D ie Sw iss-Q uad- 

A ntenn a , "DL-Q TC,” 10/1963, S.454 ff.

The backw ard rad iation  m inim um  is 
very sharp . A SWR of less than  1:1.5 
should alw ays be obtainable a t th e  tu n 
ing frequencies.

FIG. 8. F /B  Ratio and fo rw ard  gain va ria tion  of m u ltiband  quad (driven re fle c to r )
over 21 MHz band.
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"IT"
4 . J. C. THOMPSON* VK4AT

We Radio Amateurs would not con
sider ourselves genuine unless we 
applied a little electronic touch to the 
solving of quite commonplace problems. 
We must be a sore trial to our more 
practical minded XYLs. This differ
ence in our respective mental attitudes 
was startlingly illustrated quite recently 
on this particular radio active farm.

We have here a problem pup, much 
beloved until quite recently. His fall 
from grace was due to his base betrayal 
by an indignant hen. He was unlucky 
enough to get “copped” while still 
urging her to greater speed in the 
production of his breakfast egg. He 
repented on the chain with a sore tail, 
but this sad experience only endowed 
him with the knowledge that caution 
and silence were essential in all ex
ploits hen-wise.

My own XYL, after much experi
menting, has developed quite a stand
ard technique. A t the first sound of a 
triumphant hen she “hushes” me in 
elegant sign-language while she takes 
a couple of audio bearings to pin point 
the exact position of the chook. Then 
she rushes out casting one suspicious 
eye on our egg-eating pup and the 
other on a crow that lurks in  the big 
fig-tree waiting for his breakfast too.

If no egg is forthcoming, then a very 
strained situation exists. Both the crow 
and the pup know where the egg is 
but she doesn’t. The pup has the wrong 
technique under these circumstances. 
Anticipating an examination of his 
molars, he slinks off to his kennel, fol
lowed later by a wrathful XYL who ties 
him up. He gets in a couple of con
ciliatory licks on her face while her 
hands are so engaged, but it doesn’t 
do him much good (or her either).

It was evident then that the situation 
badly needed that delicate electronic 
touch previously mentioned, that is so 
exclusive to such as us. Some trusting 
soul had providentially just given me 
an electric fence to fix. It already had 
quite a good “kick” but my junk-box 
produced the goods to make it even 
better. I tried it out on an old cow 
that always licked out the chooks feed 
tin and it worked fine. A china egg 
with a groove in it to take the wire, 
some fresh egg yolk for its aroma and 
for disguise, some insulating m aterial 
and some well wetted ground were all 
that were needed extra.

Along comes the pup but he stalks 
past it as he remembered past tribula
tion over public displays with an egg 
as exhibit A. He sat down and scratch
ed off a few imaginary fleas as he took 
stock of the situation, but, as no excite
ment had erupted from the house, he 
confidently returned. Cautiously he 
approached it, keeping a wary eye on 
the house. A quick removal to a more 
remote spot was standard practice, but 
the beautiful aroma of egg yolk that 
assailed his nostrils made him decide 
to give it just one delectable lick first. 
He was astonished! He didn’t know if 
he let go of it or “It” let go of him,
• Skyrings C reek, Pom ona, Qld., 4568.

but he was first into his kennel and, 
although tightly jammed into the cor
ner, it didn’t take him long to  be sure 
that “I t” was not now with him  too. 
He relaxed when he realised that he 
was temporarily safe. Then he gained 
enough confidence to even poke a little 
black nose and a suspicious eye out 
from his box. Re-assured, he ventured 
to give a few ferocious barks in the 
general direction of his enemy.

All was quiet. He ventured out, then 
hurried back (just in case . . .). He 
decided then that it had all been just 
one big mistake, so, out he came with 
his tail held high and jauntily strolled 
around looking for something to register 
a victory over, just to restore his shat
tered morale a bit. A fitting subject 
was right to hand in the outward garb 
of the family cat that he was currently 
feuding with. He cautiously sneaked 
up on her then “pounced”. Puss, high
ly bred, and having nightmares, thus 
suddenly assaulted, fled up the electric 
light pole, but, on seeing the familiar 
pup as the cause of her fright, she 
descended inelegantly and stalked 
home, outraged dignity depicted in 
fluffed-out fur and quivering tail. She 
paused long enough to swipe him “fore 
and aft” when he enthusiastically tried 
to “tree” her for the second time. Pup 
ignored the scratches on his rea r end

AMATEUR T.V.
(C ontinued from  Page  7)

directly into the valve that is being 
modulated. A few basic circuits may 
give you the general idea.

Finally, before I close this article for 
this month, I would like to summarise 
w hat I have said.

Television, being a logical develop
ment of radio, should interest you 
Amateurs immensely, it should be a 
challenge for Amateur Radio. Seeing 
that some of our fellow Amateurs are 
not only capable of transm itting tele
vision signals but are capable of trans
mitting colour, the moment the P.M.G. 
gives Amateurs the go-ahead, don’t 
you think that Amateurs could do a 
little better than they have up to date? 
It is up to you, prove the cynics who 
say “ATV is too hard to handle” wrong.

Even if you cannot become actively 
involved in video you can at least give 
a great deal of support to those who are 
by at least taking an interest. You can 
show this by at least receiving some 
of these chaps and giving them a signal 
report. If you would like any specific 
information about any facet of ATV 
at all please feel free to contact the 
ATV group in Sydney or contact me by 
letter at my address, which is: 

Grahame L. Wilson,
29 Goodlands Avenue,
Thornleigh, N.S.W., 2120.

If you wish you also may phone me 
at the above address, the phone num 
ber being 84-5475 after 6 p.m. I hope 
you have enjoyed reading this article. 
I certainly enjoyed w riting it. If you 
have liked it or you would like any 
particular item discussed, w rite to me 
personally or the Editor of “Amateur 
Radio.”

In the next part I will be discussing 
cameras and the “systems” they employ 
with the theory behind it.

to rub his lacerated nose through the 
long grass, even though it made him 
sneeze.

This brought him back to the vicinity 
of the egg. He was dismayed to see 
that a broody hen had beaten him to 
it, and, with happy ducky noises was 
just settling on it. From  past exper
ience he knew that ducky hens were 
hard to shift. They fluffed up their 
feathers with queer noises then pecked 
him on the nose. This one fortunately 
acted quite differently. She rose sud
denly with much melody, exposing his 
precious egg, so he nicked in quickly 
and got it right from under her nose.

He wished he hadn’t. “I t” had got 
him again for sure, but fortunately let 
go of him while he was still in the air 
on the return journey. With his super
ior speed, he was again able to reach 
the safety of his own kennel. Tempor
arily safe, he then decided to stay put 
and just brood on the hard lives that 
pups lead on these farms where even 
the cows with calves kick playful 
puppies on the nose then roll them  in 
the dirt and bellow in their ears. Now 
“It” had got his breakfast egg and 
bitten him  twice. But he cheered up 
when he saw a silly hen approaching 
intent on swiping one of his discarded 
crusts. He hunched up ready to pounce. 
Now this was going to be real fun.

1969 VK4 SOUTH SEA 
ISLAND CONVENTION

This year the S tate Convention will 
be held a t Bribie Island on the week
end of 7th and 8th June. Mark your 
calendar now.

Council has had  a  p re lim ina ry  discussion and 
M ay “QTC” w ill give final details. Also VK4WI 
w ill have up  to date news.

The Convention will have as its m ain in te rest 
a S a tu rday  evening  function  along th e  lines 
of an H aw aiian n igh t—casual dress, help y ou r
self to dishes, music, laughing, ta lk ing—good 
fun  consisting  of a buffet m eal followed by a 
fu ll even ing’s en te rta in m en t w hich should cater 
for all. We hope to m ake th is  function a m ost 
m em orable occasion an d  its success w ill be 
ensured  by your a ttendance. I t w ill no t be a 
problem  for m any to re tu rn  hom e if not stay ing  
th a t evening. S e ttle  in on S a tu rday  m orning, 
v isit p laces of in terest, set up  shop, etc.

Satu rday  afternoon  w ill be set aside for tech 
nical sessions w hen i t  is proposed to have 
experts  deal w ith  p rin ted  c ircuits, in te rference  
problem s, m odern c ircu itry , r.t.t.y . equipm ent, 
etc., etc., w ith  displays and  opportun ities for 
queries. Technical lite ra tu re  w ill be available. 
Of course, those w ho wish m ay surf, play 
bowls, swim , etc.

Sunday m orning, VK4WI w ill be operating  
and  h.f. and v.h.f. contests, toge ther w ith  d is
plays. will be the  order. Early afternoon is the 
tim e for a general m eeting followed by p re 
sentation  of troph ies and the  auction.

Accom m odation w ill be to su it you and  your 
pocket—cam ping, s ta tionary  caravans, m otels, 
fiats, luxu ry  hotels. M en’s single accom m oda
tion w ill also be provided. For bookings for 
any  of these, con tact Ross C uttle , Cum m ings 
St., B ribie Island; phone 53-1070. C hildren will 
be catered  for w ith  com petitions, organised 
gam es and en terta inm ent.

O ur p lann ing  w ill be sim plified if w e know  
you m ay come. G et a message th rough to  us. 
Of course we m ust know  who w ill be along 
on S a tu rday  n igh t fo r the  d inner and  fun.
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VK-ZL-OCEANIA DX CONTEST 1968 RESULTS
AUSTRALIA AND NEW ZEALAND 

C.w. Section
C all S ign  80 40 20 15 10 T o ta l
V K 2A PK  .. — 2360 0555 5715 3230 17860
V K 2G W  . .. — 2300 5550 3220 2190 13260
VK2V N  . 7 4 5  2030 2390 1005 2110 8280
V K 2Q L 345 1265 2480 775 780 5645
V K 2Q K  ............  — — 5055 — — 5055
V K 2B R K  — 2325 — — — 2325
V K 2A N D  . . . .  — — 1690 — — 1690
V K 3Q K  ............  — 2690 6465 3100 1075 13330
V K 3A X K  . . . .  —  —  — 8185 — 8185
VK3Y D  ............  — — 5340 — — 5340
V K 3A R X  — — 4835 — —  4835
V K 3A PN  .. .1085 3305 — — — 4390
V K 3Q I .............. — — 4020 — — 4020
V K 3A BA  . . . .  — _  — 3460 — 3460
V K 3 0 P  .............  565 2655 — — —  3220
V K 3A B R  . .. — — 1370 1095 — 2465
V K 3R J .............  — — —  —  1790 1790
V K3Q V  ............. — — — — 1390 1390
V K 4FH  .............  — — 3270 5885 2115 11270
V K 4V X  ............  — — — 7745 — 7745
V K 4X J .............  — — — — 5220 5220
V K4W O  ............  — —  255 1845 — 2100
VK4QW  ............  — — 550 — — 550
V K 5FM  ............. — — 2735 6035 745 9515
V K 5FH  .. .. — _  6720 — — 6720
V K 5B S .. .. .. — — 765 — — 765
V K 5K O  ch e ck
V K 6U T  .............  — — 5515 2220 — 7735
V K 6A J .............  — — 5050 — — 5050
V K 7G K  ............  940 1505 5445 1000 — 8890
V K 8 H A ........ — — — 1885 — 1885
V K 9D R  .............  — — — 1350 1495 2845
V K 9X I .............  —  — 850 200 — 1050
VKDKS c h e ck

Z L 1A JU  .. .. — 1285 7560 8270 5810 22925
ZL1A M O  .. .. — 795 6160 8610 955 16520
ZL1DV  .............. 110 1590 6070 5090 2690 15550
ZL1H V  .............. — 355 3210 2240 2430 8235
ZL1D S ..............  — — —  — 5485 5485
Z L 1A IZ  ............  — — 1205 —  2195 3400
Z L 1B D N  . . .  — — 1590 — — 1590
Z L 2A N X  .. .. — 1815 9485 2275 375 13950
ZL2CD  .............. — 1385 4660 5665 2130 13840
ZL 2FA  .............. — —  9525 — — 9525
ZL 3G Q  .............  — 2740 8060 5420 — 16220
Z L 3IS  ...............  — — — —  3020 3020
ZL4BO  .............  165 2570 6160 6140 2845 17880

Phone Section
C all S ign  80 40 20 15 10 T o ta l
V K 1G D  ............... — 370 9995 5575 6375 22315
V K 2K M  ..............  — 2240 8925 6340 5635 23140
V K 2A P K  .. — 1590 8425 4630 4285 18930
V K 2A O U  . . .  — — 2325 2340 1825 6490
V K 2R X  ............... — —  4165 — — 4165
V K 2A T Z  — — 3075 470 — 3545
V K 2A K V  . . . .  — — — 1415 735 2150
V K 2A N D  .. .. — —  1135 545 270 1950
V K 3A X K  .. —  —  6075 5695 2500 14270
V K 3Q K  ............... — 400 3895 3130 2745 10170
V K 3V K  .............  — — 7280 805 1025 9110
V K 3LW  . .. .. — — 6565 — — 6565
V K 3A R X  . . . .  — — 5500 —  — 5500
V K3SM  ...............  — —  — 4430 —  4430
V K 3M J ...............  — —  —  3975 — 3975
V K 3A B A  . . . .  — —  —  3970 — 3970
VK3Q V  ............... — — —  — 3005 3005
V K 4L T  ...............  — — 7290 1675 3625 12590
V K4SD  ...............  — — 9389 — — 9380
V K 4V X  ............  — — — —  7685 7685
V K 4SF .............. — — 5970 — — 5970
V K 4L Z ...............  — — 4770 620 —  5390
V K 4R F  ................ — — 4275 — — 4275
V K4D O  ............... — — 3810 — — 3810
V K 4 P J  ................ — — — 2850 —  2850
V K 4Q W  ............  — — 1070 — — 1070
V K 5FO  .............  —  —  6490 4880 4525 15895
V K 5W P  ............  — — 1730 4355 4420 10505
V K 5FM  ............. — — — 3815 2795 6610
V K 6U T — — 9445 3735 — 13180
V K 7G K  .. —  480 9480 4330 3520 17810
VK8CM  ............  — — 2330 2465 910 5705
V K 9X I . .. —  —  630 120 55 805
V K 9K S c h e ck

ZL1A M N  .. . — 155 7000 6615 2505 16275
Z L 1 H V ............. —  — — 8115 — 8115
ZL1D S ............. — — — — 5050 5050
ZL1A1Z — — 265 3055 55 3375
ZL1 A G O  .. .. — 3090 — — —- 3090
ZL1BDVV . — — 2000 1020 — 3020
Z L 1A FQ  — — 2450 —  — 2450
ZL 1H D  ch eck
Z L 2A F Z  — — 6655 860 — 7515
W A 2N A Z /Z L 2A T L

— — 4910 — — 4910
ZL3IS ................... —  — — — 5130 5130
ZL 3R T .............. — — 2560 — — 2560
ZL4BO  ............... 135 800 8930 4420 1950 16235

Listeners’ Section
V K —L2342 ................ .........  4575 p o in ts

BERS195 ........ .........  5840 „
L3377 ................ .........  5410
L3395 ................ .........  2615 „
L3308 c h e ck
L4144 ................ .........  8275
L4104 ................ 6275 ..
L5088 ................ .........  10865 „
VK5-12245 .. .........  4695 „
L6021 ................ .........  20335 „

Z1___ZL190 ........... ..........  15450 „
ZL149 ............... ......... 13720 „

VK BAND LEADERS
C .w . P h o n e

A -B — V K 2A P K .. 17860 V K 2K M  . 23140
V K 3Q K .. 13330 V K 1G D 22315
V K2G W . .. 13260 V K 2A P K 18930

10------V K 4X J .. 5220 V K 4V X  .. 7685
V K 2A P K 3230 V K 1G D  .. 6375
V K2G W ...  2190 V K 2K M  .. 5635

15------V K 3A X K 8185 V K 2K M 6340
V K 4V X  . 7745 V K 3A X K 5695
V K5FM . .. 6035 V K 1G D  .. 5575

20------V K 5F H  .. 6720 V K 1G D 9995
V K 2A P K 6555 V K 7G K 9480
V K 3Q K 6465 V K 6U T  .. 9445

40------ V K 3A PN 3305 V K 2K M 2240
V K 3Q K 2690 V K 2A P K 1590
V K 3 0 P  .. .. 2655 V K 7G K  .. 480

80------ V K 3A PN 1085 N il
V K 7G K 94!)
V K2V N  .. 745

ZL BAND LEADERS
C.w . P h o n e

A -B —Z L 1A JU .. 22925 ZL1A M N 16275
ZL4BO .. 17880 ZL4BO  .. 16235
ZL1AM O .. 16520 ZL1H W  .. 8115

10------Z L 1A JU 5810 Z L 3IS 5130
Z L 1D S .. 5485 Z L 1D S .. 5050
Z L 3IS  .. .. 3020 ZL1A M N 2505

15——ZL1A M O 8610 ZL1H W  .. 8115
Z L 1A JU 8270 ZL1A M N 6615
ZL4BO  .. .. 6140 ZL4B O  .. 4420

20------ Z L 2FA  .. 9525 Z L 4B O  .. 8930
Z L 2A N X 9485 ZL1A M N 7000
ZL 3G Q  .. .. 8060 Z L 2A FZ 6655

40------ZL3G Q  .. 2740 Z L 1A G O 3090
ZL4BO  .. 2570 ZL4BO 800
ZL 2A N X 1815 ZL 1A M N 155

80------ ZL4BO  .. 165 ZL4B O  .. 135
ZL 1D V  .. 110

OVERSEAS
C.w. Section
N o rth  A m erica

W 1EV T ............ . 10530 W A 5TPO  .. 50
W 1DTY .. .. 4172 K 6H N  .. 11427
W 1A X  ............ .. 2352 K 6A N  .. . 10175
W 1ESN ............ 484 W 6RG G  .. 7174
W1WY ........... 352 K 6H P Z  .. .. 957
W 1SW X  ........... 40 W 6ID  ............ 360
W 2LW I ............ .. 6039 W 6G BY  .. 144

450 K 6DD O  .. .. 70
W 8IB X /2  .. .. 24 W 7IR  ........... 11443
W A 2H A I 3 K 7V P F  .. . 24
W 3NU ............ .. 9928 W 9V N E .. .. 3825
W 3V K D  ........... .. 4890 W 9IH N  . .. 2093
W 3D P J ............ 24 W 9L K I .. . 952
W 40M W  .......... .. 1380 W 0D Y A  .. 16
K 4R D U  ............ 1092 V O lA W  . . 90
W 4BY B ........... 496 V E3EW Y .. 1350
W 4KM S ........... 168 V E3G CO  .. 132
K 4V Q T ............ 6 X E 2A A G  .. 154
W 4HOS ............ 297 K P4B B N  .. 2080
W 5BU K .. 3725

A sia

C.w. Section (continued)
E u ro p e

D L7A A  ............ .. 4402 O K 2W D C ............ 64
D J3W U  ............ .. 3240 O K I A ll  ................ 48
D J2Y L  ............. . 3068 OM 2DB ................ 40
D L1Q T  ............ .. 1120 OM 2QX ................ 39
D J4U F  ............ 644 O K IO O  ................. 16
D J7 P B  . .. 300 O M lC IJ  .............. 8
D L0LB  «K> .. .. 2325 O M 1EP ch eck
D L0PN  c h e ck O K 2B C J c h e ck
D M 2A TD  .. .. . 4818 O Z1LO  ................. 3712
D M 2B JD  .. .. .. 2976 O Z4PM  ................. 784
DM4 W P I........... 1008 O N 4X G  ................ 1344
DM 2A U O  .. . 680 O H 5U X  ................ 1920
D M 4Y EL .. . 280 0 H 2 0 W ................ 272
DM 3M SF 240 OH5W H ................ 256
D M 3ZOC .. . 56 O H 1X X  ................ 234
D M 2BH G  .. .. 12 O H 2 B A D ............. 99
DM 2DEO .. .. 4 OH3TY ................. 40
EA 3K I ............ 60 OH4RH ch e ck
EA 2H R ............ 32 OH6NH c h e ck
F3K W  ............. 690 LZ 1A G  ................. 288
F9Y Z .............. 440 LZ 1K A A 108
F3A T  .............. 240 LA 9CE .................. 120
F 8S F  .............. 2 LA 4K  ................... 2
G 3SSO  ............ .. 2392 LA1H (K ) .. .. 532
G 5R P  ............. .. 1218 PA 0V B ................. 476
G 2DC ............. 720 PA 0W A C ............. 240
G 3V M K  .......... 60 PA0U V  c h e ck
H A 3M J ............ 300 SM 7ANB ............. 3402
H A 5K F Z  .. .. 50 SM 3CX S ............. 1640
H A 5A F ............ 24 SM 0BY G  ............. 896
H A 1K SS . .. 2 SM 7QY ................. 832
H O0LC ............ 2 SM 7A PI 528
H B 9K B  ............ .. 4867 SM 5CLU  ............. 523
H B 9G N  ........... .. 2160 SM 3A RE ............. 280
H B 9D X  ............ 468 SM 5CUN ............. 98
IT 1A G A  .. .. 24 SM 5BUS ............. 80
OM 2RZ ............ .. 1540 SM 3DVN ............. 48
O M 30M  ........... .. 1062 SM 5EX E ............. 40
O K 1A EZ .. .. 560 SM 5A PS ch e ck
OM1XW  ........... 532 S P 3 A IJ  ................. 480
O K1TA  .......... 280 SP2PA H 432
O K 1K Y S .. .. 238 SP2A O B ............. 24
O K 3C D P .. .. 192 YU1BCD  ............. 992
O M 3CEG  .. .. 120 YU2FVW  ............ 216

U .S.S .R .
u a i k a q iK ) 504 U B5G G  ................ 96
U A 1K A G 320 U T5H P ................ 72
U A 1Z L .. 133 U Y 5A P ........... 24
UW 1AY .. 2 UA6UO ................ 224
U A 3K BO (K ) .. 4004 UW 6AO ............... 84
U A 3U J .. 3105 UD6BW  ............... 120
U W 3N E .. 330 U D6A X  ................ 48
UA3TV 234 U F6LA  ................ 234
U A 3K ZO 208 U G6EA  ................ 60
U A 3N P  .. 150 U L7K A A  ........... 520
U A 3K O E 48 U L 7 G W ................ 300
U A 3K H A 40 U H8D I ................. 20
U A3G O  .. 33 U H8D H  ................ 18
U A 3TA  . 21 U I8FB  ................. 8
U C 2K B K 658 U A 9K C E ............ . 1520
U P2K B A 348 U W 9PT ................ . 1368
UQ2GW  .. .. 1024 U W 9K D H  ........... 572
U Q 2K CS <K) 198 U A 9W L ............... 462
U Q 2K CT 48 UA9W S ............... 416
UQ2N X 18 UA9UY ................ 304
U R 2FU  .. 30 U A9D K  ............... 132
UR2BV  .. 2 UA9HM  ............... 108
U A 4IQ  .. 990 U A 9 0 0  ............... 103
UW 4HW  . 204 U A9FN  ................ 56
U A4W T .. 156 U A9G C check
UW 4IB 80 U A 0K ZD  ............ 792
U A 4K W B 40 UWOIF ................ 590
U A 4LU  .. 24 UA0M L ............... 530
U B5KLD (K ) .. 1520 U A0LZ ................ 414
U B 5G X  .. U W 0IW  ............... 60
U T5BY  .. 341 U A 0TD  ................ 51
U B5K D S «K) 168 UW 0IQ c h e ck

S ou th A m erica
PY 2SO  .. .. 1545 CE3ZW  ................ 8
LU 4ECO

O cean ia  
K H 6G N E .. .. 4452

Phone Section
N o rth  A m erica

JA 1A D N  .............. 5518
JA 1 J K G  ..............  4123
JA 1 F G B  ..............  3757
JA 1 S R  ................... 3000
JA 1A Y O  ..............  672
JA 1 S JV  ............... 320
JA 1 P S W  .............. 80
JA 1 X R H  .............. 24
JH 1A W I .............  12
JA 2 C X F  ..............  6432
JA 2W B  .................  5880
JA 2 L A  ..................  3836
JA 2 JA A  ..............  1722
JA 2C P D  ..............  880
JA 2G T Z  ..............  858
JA 2 K R Z  ..............  504
JA 2K O W  ............. 208
JA 2Y A R  ..............  48
JA 2 IT H  ..............  8
JA 3 L G G  .............. 4205

JA 3D E O .. 2047
JA 3Y K M  .. .. 1869
JA 4S Z  ............ .. 2832
JA 4X W  ............ .. 1166
JA 4IO  ............. 560
JA 4D C A  .. .. 369
JA 4A K L  .. .. 40
JA 4A Q R /5 30
JA 6T Q  ............ 484
JA 7C D V  .. .. .. 5828
JA 7 F C  ............ .. 3225
JA 8B B  ............ 630
JA 9B K U 161
JA 0A D Y  .. .. .. 3007
J  AO A SS  .. .. .. 1602
JA 0C D A  .. .. 352
JA 0C H L  .. .. 310
JA 0D V A  .. .. 2
JA 0 D JE  .. .. 2
H L 9K Q  ............ .. 1733

W 1DTY ........... 644
W 2FCR ............ . 1476
W 3JN N  ............ .. 4805
W 3A K G  ........... 132
W 3D P J ............ 56
W 4H O S ............ 848
W 4W SF ...........
W 4BY B ........... 9G
W 6G H M /5 .. .. 8064
K 5 JE F  IK ) .. 6562
W A 5EFN .. 1280
WAGEPQ .. .. .. 14760

W 6ISQ ..................  825
K 7R L S  .................. 1027
W A 7JR Y  .............  502
W 8K IT  .................. 4031
W 0 P A N ................. 1224
W 9ECV /0 ................ 828
V E3G CO  .............. 288
K P4B B N  .............  64
4 A IL L S  ................. 2604
H R 1K A S .............  1608
H P 1JC  ..................  4440
C 0 2 F A  .....................  112
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E u ro p e
D J2Y L .. .. 8640 O Z2CE ........... . .. 108
DL7AA .. .. 5808 O Z4IA  ............ . .. 2
D J4LK 5365 O Z9CR c h e ck
DL8PC .. . 1974 OM1ADM  .. .. . 1566
DL0LB <K> .. .. 5580 O M 2A BU  .. .. .. 208
F3KW  .. . 5568 OM3BU .......... . .. 120
F9RM .. 462 DM2DR 96
F3A T .. 420 OM 1HA c h e ck
G 3SSO .. .. 6016 O M 1A D P c h e ck
G 5ALW  .. 3 SM 7A ZL .. .. .. 4698
GW 3NNF .. 1224 SM 5A PI .. .. .. 1404
CT1MW .. 770 SM 0BY G  .. . .. 1072
HA3M B 50 S M 5B P J .. .. 780
H B9K B .. .. 4611 SM 7DM N .. .. .. 217
HB9UD .. 208 SM 5BUS . 160
i i a t  .. .. .. 1092 S M 3 V E ........... . .. 20
11A A . .. 1040 SM 5BN X  c h e ck
O N 4X G  .. . 1704 PAOHBO .. .. 149H
O N 5D J .. 885 PA 0A B M  .. .. .. 95
O N 4PL .. 240 PA 0V B  ........... . .. 60
O H 7PI .. . 6960 PA 0C Z A  c h e ck
OH2BC .. .. 2054 LA 7V E ........... . .. 836
OH2BH .. 847 L A 7A J ........... . .. 540
OH2BAD 616 LA 9CE ........... . .. 481
OH7QC .. 88 LA 1H  <K> .. .. 260
OH4RH check LA 7Q I ............ . .. 44
0H 8O W  c h e ck L A 7 V K ........... . .. 4
O Z3SK  .. .. 3548 L A 7JH  ch eck
OZ1LO .. .. 2208 S P 8A JK 726
O Z3K E .. 117

A sia
JA 1A D N .. 11970 JA 4 E R X  .. .. 1794
JA 1D N O 1480 JA 4F M  .. . 564
JA 1S T N 708 JA 4E M C 9
JA 1 S JV  . 636 JA 5C B I 500
JA 1B B U 506 JA 5 IU  ............ . .. 9
JA 1A A T 340 JA 6Y C U  .. , .. 12054
JA 1JN M 320 JA 6A D  ........... . .. 11766
JA 1B N W 234 JA 6 A F L  .. .. .. 3213
JA 1B H W 90 JA 61K N  .. .. .. 40
JA 1D M H 84 JA 7C D U  .. .., .. 8784
JA 1B H X 72 JA 7M A  ............. .. 7920
JH 1JQ U 4 JA 7F C  ........... . .. 2626
JA 2C X F .. 8296 JA 7C V W  .. .. .. 210
JA 2JA A .. 6699 JA 7B K N  .. .. .. 10
JA 2D D N .. 3672 JA 8B Q B  .. .. .. 7488
JA 2EA D .. 1560 JA 8 E A T  .. ... .. 8
JA 2L X F 969 JA 9B A B  .. . .. 2415
JA 2B C I 40 JA 9C H H  .. ... .. 506
JA 2H B E 18 JA 0A D Y  .. 528
JA 2IT H 10 JA 0 D A I .. .. 150
JA 3 D J .. .. 9273 JA 0 D F L  .. .. 24
JA 3L G G .. 3952 K A 7C W  .. .. .. .. 420
JA 3EV Z 858 9V 10E  ........... . .. 288
JA 3G N Q 840 H L 9T T  ........... . .. 1349
JA 4X W  .. .. 1989

U .S.S .R .
U A 1D J .. 912 U H8BO  .......... .. .. 4
UA1FA 560 U A 9 0 H  .......... . . 1416
U A3K BO IK) .. 6407 U A 9BE ............. .. 1330
UW 3EH .. 440 U A9M R .......... .. .. 546
UV3AAE 182 UW 9W R .. .. .. .. 224
U A 3K A G (K) 176 U A 9 P P ........... . .. 70
U P2ER .. 378 U V 9 0 P  ........... . .. 18
UR2AR .. 2314 U V 9PI ............ . .. 18
UR2KA W (K) 2210 U A 9 M T .......... .. .. 12
UW 4IB .. 304 U V 9 0 R  .......... . .. 8
UB5W E .. .. 4290 U A 0Y P ........... . .. 1222
U B 5FG  .. 495 U A 0D G  .. .. .. .. 990
UT5GM  .. 240 U A 0N L .......... .. 8G4
U B 50D  .. 60 U A 0SU  ...........„ .. 161
U 05B Z  .. 8

O cean ia
K H 6G N E .. 10620 D U 1FH  ........... . .. 21464
K H 6G M P .. 3540 V R1L ............ . .. 26258
K H 6G K I .. 2750 K 0 IL I/K G 6  .. .. 16124

A frica
Z S 50B  .. .. 1314 C R 6L F ........... . .. 48
Z S 5 0 A  .. .. 1278

S ou th A m erica
O A 4JR  .. .. 1632 Y V4IQ  ............ . .. 90
OA4GQ ................. 440 P Y 3A H J ..............  280

Listeners’ Section
E u ro p e

D M -E A 3610/J .. 1066 11-12843 .......... —
DM -2542/L .. .. .. 1274 LA -M 48U  .. .. .. 414
D M -EA 4604/J 460 LZ-2L93 .. .. 12
DM -3676/L . .. 32 OE-12680 . .. —
EA4-1306 .. .. .. 2622 ONL-383 .. .. —
EI-221 ............ . .. 1200 HA5-146 .. .. .. 2457
BRS26431 .. . .. 4806 HA6-020 .. .. 440
A -5662 ............ .. 2730 HA2-007 .. .. 676
G-1516 ........... . .. 672 HA5-140 .. .. 330
GW-7796 .. . .. 2988 HA5-153 .. .. 12
H E9EV I .. .. .. .. 160

N o r th  A m erica
W P E -8 JL L  .. .. 450 W P E -9 IN P  .. .. 112
W P E -9E IL  .. .. 188

A sia
JA 0-1320 /JA 1  .. 9100 JA 2-3094 ..............  868
JA l-4876  ................  1536 JA 2-1885 ............... 494
JA1-8065 ................  1410 JA6-2188 ............... 234
JA l-5966  ................ 1237 JA 0-1893 ............... 4100
JA l-3989  .............  473

TROPHY WINNER
VK5ZKR—C. M. HUTCHESSON

RESULTS TABLE
(Award Winners in bold type)

48-H our 7-Day S ec 
C all S ign S core S core tio n

VK1VP 178 213 B
VK2ZCF 599 1302 B
VK2ZHR .. 128 268 B
VK2ZAH .. 228 228 B
VK2ZRE ... 40 110 B
VK3AKC .. ......  568 2015 B
VK3ZMS .. ......  256 872 B
VK3ZYO .. ......  188 804 B
VK3AOT .. ......  329 683 B
VK3ZOF ... — 592 B
VK3AXV .. ......  166 570 B
VK3ZRG/T 224 523 B
VK3ABP .. 234 458 B
VK3AVJ ... ....... — 320 B
VK3ASV .. ....... 105 275 B
VK3ZOS .......... — 75 B
VK4ZJT 266 782 B
VK4ZAZ/T 332 759 B
VK5ZKR . ......  826 2103 B
VK5ZSD ... 392 737 B
VK5ZMW 280 719 B
VK5TN ....... 50 95 B
VK6MM ......  — 99 B
VK7ZAH . ......  332 884 B
VK7BQ .. ......... 55 120 B

Receiving Section
VK3—Maurie Batt ....................  529 pts.
VK5—S. Ruediger ...................  682 pts.

Note: 1296 Me. Australian and N.S.W. 
records were broken by contestants 
VK2ZCF and VK2ZAH, operating in 
the Contest on 28/12/68 (65 miles) and 
again by VK2ZCF on 5/1/69 (71 miles).

COMMENTS FROM THE LOGS
“Conditions for the 6 mx band really 

bad, fading out on 23/12/68 with few 
patchy openings during January, though 
on 26/1/69 a few JAs were heard at 
good strength in Sydney, though none 
were worked.”—VK2ZHR.

“Feels that it would improve the 
Contest if separate band awards were 
given as an additive to the Contest.” 
—VK3ZOP.

“Band conditions were quite poor. 
Of particular note, the absence of ZL 
and VK6 openings to this location. Also 
absence of short skip and 144 Me. 
conditions.”—VK4ZAZ/T.

U .S .S .R .
UA1-13618 ............ 2484 U A 3-170-200/UA 9 624
U A3-127-202 .. .. 374 UA9-165-55 .. .. 198
UA3-127-11 .. .. 300 UC2-0081 ............. 24
UA3-170-62 .. .. 208 UQ2-037-10 .. .. 300
UA3-142212 c h e ck UP2-03864 ............ 858
UA4-0951 ............. 5412 U P2-0388 ............. 48
UA4-09476 ............ 1768 UB5-07325 ............ 1716
UA4-13321 ............ 210 UB5-0655 ............. 396
UA6-101-40 .. .. 204 UB5-06519 ............ 360

“Rather poor 6 mx DX, but 2 mx 
made up for it from 7/12/68 to 12/1/69; 
2 mx was open every day. On 3rd 
January, we even tried to get a number 
from the VK6 2 mx beacon, hi.”— 
VK5ZMW.

“For the effort involved, if nothing 
else, to go on 576, the contact here was 
a three-day expedition. The points for 
576 should be doubled from those set 
for this Contest.”—VK5ZSD.

“6 metre scoring table ridiculous (for 
VK3 conditions), should be—

up to 50 miles .........  1 point
51-100 miles ................ 5 points
101-200 miles ............. 10 points

“Rules should have been published 
earlier. For scoring, the 432 table could 
be a little higher—it seems unrelated 
to average path loss compared with 2 
mx. Otherwise, very good.”—VK3AOT.

And so another v.h.f./u.h.f. contest 
passes with low activity on these bands. 
It is hoped that the future may be 
brighter. This year saw contestants 
competing for the trophy and only a 
narrow margin separating the winner 
and runner-up.

Perhaps next year will see a greater 
participation.

Looking forward to seeing YOUR log 
next year!

73. Neil Penfold, VK6ZDK, F.C.M.

☆

W . I . A . V . H . F . C . C .

N ew M em bers :
C ert. C o n firm atio n s
No. C all 52 Me. 144 Me.

51 V K 4Z R G  .................... 134 —
52 V K 2A X I .....................  114 —

53 V K 3A Q R  ... ................. 129 —

54 V K 3A Q R  ............. — 203
55 V K 3Z O P  ... ..........  — 105
56 V K 3A SQ  ..............  — 108
57 V K 3 JS  ..................  — 225
58 V K 3A O T  ... .................  105 —

59 V K 2A B C  ....................  102 —
A m e n d m e n ts :

44 V K 3A M K  ...................  145 —

46 V K 3Z N J .....................  230 —

47 V K 3Z N J .... ............  — 250

C O N T E S T  C A L E N D A R
5 th /6 th  J u ly :  R .S .G .B . 1.8 M e. C o n te st.
5 th /6 th  J u ly :  N .Z .A .R .T . M em o ria l C o n te s t (3.5 

M e. only*.
16 th /17 th  A u g u s t: R e m e m b ra n c e  D a y  C on test.
4 th /5 th  O c to b e r: V K /Z L /O c e a n ia  D X  C o n te s t

1969— P h o n e  S ec tion .
l l th /1 2 t h  O c to b e r: V K /Z L /O c e a n ia  D X  C o n te s t 

1969— C .w . S ection .
l l t h /1 2 t h  O c to b e r: R .S .G .B . 28 M e. T e lep h o n y  

C o n te st.
25 th /2 6 th  O c to b e r: ''C Q "  W .W . D X  C o n te s t -  

P h o n e  S ec tion .
2 5 th /2 6 th  O c to b e r: R .S .G .B . 7 M e. C .w . C on test.
29 th /S 0 th  N o v em b e r: “ CQ ”  W .W . D X  C o n te s t— 

C .w . S ec tio n .
6 th  D ec.. 1969. to  11th  J a n . ,  1970: R oss A . H u ll 

M em o ria l C on te st.
ls t /2 n d  F eb ., 1970: J o h n  M oy le  N a tio n a l F ie ld  

D ay .

ROSS HULL MEMORIAL V.H.F. CONTEST 
1968-1969 RESULTS
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The Yaesu Musen Model FTV-650 
Six Metre Transverter takes a 28-30 
Mc. signal and transverts to the six 
metre band in two ranges. 

Transmitter: Input frequency range, 
28-30 Mc.; input drive, up to 3v. r.m.s.; 
input, high impedance; input power to 
p.a. (S2001), 50w. d.c.; output frequency 
(two ranges), 50-52 Mc. and 52-54 Mc.; 
output impedance, 52-75 ohms. 

Receiver: Frequency ranges, 50-52 
Mc. and 52-54 Mc.; antenna input im-
pedance, 50-75 ohms; sensitivity (when 
used with FRDX-400), better than 0.5 
uV. for 10 db. S/N (s.s.b., c.w.), better 
than 1 uV. for 10 db. S/N (a.m., f.m.); 
image rejection, better than 50 db.; 
output frequency range, 28-30 Mc.; 
output impedance, 50-75 ohm unbal-
anced. 

Power requirements (external): 6.3v. 
3.5a. a.c., 150v. 30 mA. d.c., 300v. 50 
mA. d.c., 600v. 150 mA. d.c., —lOOv. 
20 mA. dc 

Valves used: two 6CB6s, one 6AW8A, 
one 12BY7, one S2001 (p.a.). 

Dimensions: 6J" (plus feet) h., 8" w., 
114" d. 

Further information from Bail Elec-
tronic Services, 60 Shannon St., Box 
Hill North, Vic., 3129. 

PROVISIONAL SUNSPOT NUMBERS 
DECEMBER I MX 

Dependent on observation at Zurich Observa-
tory and its stat ions in Locarno and Arosa. 

Day R Day R 
1 .... .... 113 16 64 
2 .... .... 115 17 ... 77 
3 .... 122 18 ... 98 
4 .... 128 19 ... 101 
5 .... 134 20 ... 106 
6 .... .... 133 21 ... 101 
7 .... .... 126 22 ... 119 
8 .... 132 23 ... 122 
9 ... .... 140 24 ... 125 

10 .... 110 25 ... 132 
11 . 83 26 ... 140 
12 58 27 154 
13 84 28 133 
14 .... 86 29 139 
15 ... 88 30 117 

31 ... 119 
Mean equals 112.9. 

Smoothed Mean for June 1968: 107.0. 
Swiss Federal Observatory, Zurich. 

The 'Rapar' Model SK-100 Tester is 
a full size meter suited for professional 
and Amateur use. Features include 
overload protection, mirror scale, and 
is fitted with nickel plated test prods. 

Sensitivity: 100K o.p.v. on d.c.; 10K 
o.p.v. on a.c. 

The 23 ranges include—DC Volts: 
0-0.6, 3, 12, 60, 300, and 1200. AC Volts: 
0-6, 30, 120. 300, 1200. DC Current: 
0-12 uA„ 300 uA, 6 mA., 600 mA., and 
12 amp. AC Current: 0-12 amp. Ohms: 
0-20.0 megohms in four ranges. Centre 
scale reading: 150 ohms, 1.5K, 15K, 
150K. DB.: —20 to +17. (0 db. = 1 mW. 
in 600 ohm line). 

Further details from Radio Parts 
Pty. Ltd., 562 Spencer St., Melbourne, 
Vic., 300, and City and East Malvern 
branches. 

A U T O M A T I C AERIAL ROTATOR 
Designed to suit many applications 

requiring aerial rotation, the Stolle 
automatic rotator provides positive con-
trol from a fully synchronised unit by 
means of a balanced bridge circuit 
using transistor amplified control. 

The connecting cable between the 
control unit and the drive unit operates 
from low voltage (42 v.); when the 
rotation cycle is complete, the power 
shuts off automatically, and draws no 
current until it is activated again by 
turning the control knob. 

The drive unit consists of a water-
tight cast metal housing with hollow 
shaft to take mast up to 1J" diam. 
Other features include: High carrying 
capacity (max. load 112 lb.), motor 
shaft bearings permanently lubricated, 
rotation angle 360 deg. (limited by stop 
at end of rotation), speed 1 rev. per 
minute, magnetic disc brake with self-
restraining worm gear holds aerial in 
position. 

The control unit is housed in an at-
tractive moulded case, with 240 volt 
a.c. power supply (60w.). Push-button 
control sets the direction of rotation, 
left to right, while the dial indicator 
shows the direction of the aerial at all 
times. 

Trade price: $45 plus sales tax. Fur-
ther details from R. H. Cunningham 
Pty. Ltd., 608 Collins St., Melbourne, 
Vic., 3000. 

NEW W.A. BRANCH 
R. H. Cunningham Pty. Ltd. have 

opened a branch office in Western Aus-
tralia at 34 Wolya Way, Balga, Perth, 
6061. Manager is Bob McGrath, and 
the phone 49-4919. 

RADIO PARTS CHIEF OVERSEAS 
Mr. Allen Swann, governing director 

of Melbourne wholesale components 
house, Radio Parts Pty. Ltd., is cur-
rently in South America on a three 
months' holiday-business tour. Accom-
panied by his wife and daughter, Mr. 
Swann will visit principal capital cit-
ies and will investigate electronic man-
ufacture and development. He is ex-
pected to return to Australia about 
May 24. 

TECHNICAL AWARDS 
The awards for technical articles 

published during the year ended Feb-
ruary 1969 have been made to the 
following Amateurs: 

H. F. Ruckert, VK2AOU. 
A. S. Lundy, VK2ASI. 
R. B. Zielinski-Petersen, VK5ZIE. 

The Publications Committee extends 
its congratulations to these gentlemen, 
and thanks them for their submissions. 
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Qverdead

mag-azm e R e v ie w&
“Q ST”

December 1968—
W hat Is R.T.T.Y.? K1PLP. D escription of the 

process w ith  th e  steps th a t need to  be taken  
to get on the  a ir  on r.t.t.y . including  m odula
ting  and  dem odulating  techniques.

The C hirp Magnifier, WB2KVK/1. This is a 
device for increasing the am ount of frequency 
d rif t or keying ch irp  from  a v.f.o. An ord in 
ary  transisto r radio can be used as an indicator 
if required. The answ er fo r th e  “ transceiver 
m an” .

G immicks and Gadgets, W6HDO. T he au th o r 
describes a  converte r to  p u t v.h.f. f.m. 128-148 
Me. in to  th e  stan d ard  v.h.f. f.m. b.c. band 
of 88-108 Me. and  receive it on a norm al f.m. 
receiver. H ardly  applicable in  A ustra lia  w ith 
out an f.m. service.

A Solid State P roduct D etector for the  HRO
60, W6PHF. A silicon diode ring  de-m odulator 
<detector! and i.f. stage m odule to im prove 
s.s.b. and  c.w. operation of an old standard  
receiver. This techn ique could probably  be 
applied to a num ber of o lder receivers in use 
in A ustralia. AR7s could use th is  “as is,” 
w hilst AR88LFs, BC348s, AR8s, etc., w ill re 
quire  a change in the  i.f. amp. in th e  detecto r 
to  su it th e  receiver being modified.

An Im pedance M atching M ethod, K7KOK. 
Com bining th e  ba lun  and  the  L  netw ork . D e
sign details a re  given for tu n in g  ne tw orks 
for a num ber of A m ateur bands.

Is a  B aiun R equired? W1ICP. Lew is McCoy 
discusses th e  advantages and  d isadvantages to 
be obtained  from  th e  use of th ese  devices.

Synchronous W eak Signal D etection w ith 
Real Time Averaging, WB6DEX and  R. T, 
Kado. WB6DEX is W. R. (Ross) Adey, M.D., 
who was w ell know n for h is A m ateur activ
ities before leaving fo r th e  U.S.A. Ross de
scribes a system  of digging very  w eak  signals 
out of the  noise. T he techn ique  w as developed 
for use in medical research  and  has now  been 
applied to 144 Me. m oonbounce w ork.

A Solid State Audio F ilter, WB6NMK. A n 
a.f. filter using  tw o  88 mH. telephone toroids 
(loading coils), one FE T and  an  R.C.A. I.C. 
(CA3020) to  be used w ith  receivers  or tra n s 
ceivers to give a bandw id th  of 80 cycles a t 
—6 db. The bandw id th  is abou t th e  low est 
practical lim it as M orse a t  25 w .p.m . needs a 
m inim um  bandw idth  of abou t 75 cycles.

F u rther Im provem ents In the 32S-3, W4AX. 
A sim ple m ethod of reducing  spurious he te ro 
dyne products th a t  have been observed In the 
ou tpu t of th e  32S-3 tran sm itte r. In te res ted  
parties a re  also re ferred  to  a prev ious a rtic le  
by  D. P . Shafer in "QST" Nov. 1964. I t  m ay 
be appropria te  to  poin t out to  m em bers th a t 
the  Public L ibrary  in  M elbourne and  no doubt 
o thers also have "QST” and  o th e r overseas 
m agazines available in  th e  read ing  room. A 
copying service is availab le  a t  reasonable  prices.

A Two-Stage T ransisto r Pre-A m plifier for 
1290 Me., WA2VTR. U sing special u .h .f. t r a n 
sistors, a  low noise r.f. am plifier is described.

A 40 Ft. Self-Supporting T ilt-O ver M ast for 
less than  <50, W1YUT. W ith a title  lik e  th a t  
who needs a resume!

Combline V.h.f. Bandpass F ilters. W2CQH. 
Since norm al in terd ig ital filters te n d  to  be 
too large fo r convenient use a t  144 o r 50 Me., 
the  au th o r loads th e  ends of th e  lines w ith  
capacitors.

“RADIO COMMUNICATION”
Decem ber 1968—

A Design for a Solid State L inear Amplifier,
G2HIF. Factors essential to  th e  s tab ility  and  
“fail safe” featu res of a 144 Me. lin ea r am pli
fier a re  discussed. T he c rite ria  fo r in te rstage  
coupling netw orks a re  established and  a simple 
theoretical approach to th e  design is suggested. 
The param eters  of a com plete am plifier are 
determ ined in  a  w orked exam ple. T his am pli
fier is s tated  to  be capable of 20 w a tts  p.e.p. 
(in B ritish  trad ition , th is  should be o u tp u t). I t 
is a very neat design th a t appears to  be re a 
sonably easy to duplicate and  could in te res t a 
large num ber of our v.h.f. m en if th e  2N3632 
transistors a re  available a t  reasonable prices 
in A ustralia. I t  m ay also carry  lessons fo r the  
h.f. men.

Technical Topics. G3VA. In th is reg u la r 
review  type fea tu re , P a t H aw ker discusses 
“L inear D etection.” and  th is is followed by  
"N arrow  B and H in ts  from  ZS6BT” w ho dis

cusses th e  receiver requ irem en t necessary  for 
reception  of w eak c.w. DX in th e  presence of 
strong in te rfering  signals. “ W hat's happen ing  
in the  co-ax?" F8ZF sen t in details of a sim ple 
device fo r checking the cu rren t flowing in  th e  
ou ter sheath  of the  co-ax feeder. I t  consists 
sim ply of a toroid w ound w ith  a num ber of 
tu rn s  feeding a diode an d  an  ind icating  m eter. 
"Voice Peaks on S.s.b.” and  “ C apacitively 
Loaded D ipoles” a re  th e  o th e r tw o  sub jects  
discussed.

G3LUB R, C and  L Bridge. T he au th o r sets 
ou t “ the  aim  of th e  design”  a f te r  th e  in tro 
duction , bu t, now here  in  the  artic le  does he 
set out a specification as it w as achieved, nor 
does he give a c lear indication  of th e  order 
of accuracy to be expected  from  th e  bridge. 
This la tte r probably  depends upon the  ca li
b ra ting  facilities availab le  to th e  b u ilde r and 
the in -bu ilt precision of one o r tw o  critical 
com ponents. This is probably  th e  m ost detailed  
bridge construction  artic le  w hich has been  
published.

“SHORT WAVE MAGAZINE"
D ecem ber lM fr-

D irect Reading Reflectom eter, G3UXP. This 
u n it w hich is based on the  M onim atch design 
from  •‘QST” has a num ber of th ings to  recom 
m end it. F irstly , tw o 50 uA. m eters  a re  used 
w ith  indiv idual ad ju stm en t pots, sem i a ir-  
spaced dielectric  co-ax is used w hich  m akes 
for easy insertion  of th e  p ick-up  w ires, th e  
design will give f.s.d. of the  m eters w ith  less 
than  lOw. in p u t on 1.8 Me., and  the  u n it i6 
very neatly  b u ilt in to  an  E ddystone ty p e  die- 
cast box.

R.T.T.Y. S tation C ontrol Sim plifier, G8LT. 
This is a con tinuation  of the  a rtic le  w hich com 
m enced in the  N ovem ber issue of th is  Journal.

Reversing the Car Electrics, G3ESP. In  these 
days of a lte rna to rs . It is, of course, necessary  
to m ake m ajor a lte ra tions to  th e  device itself 
before one can be successful. W ith a genera
tor, the  m a tte r is m uch sim pler. The au th o r 
describes th e  w ay to  go abou t it. I have heard  
th a t w ith  m ost cars i t  is only necessary  to  (1) 
reverse  th e  b a tte ry  polarity , (2) m om entarily  
close the  cu t-ou t m anually , (3) s ta r t vehicle 
and  check th a t charging  Is now  tak in g  place 
in the  reverse direction.

Notes on the T rio  JR-500S Receiver, G2HR. 
Having purchased  an inexpensive receiver 
and  becom e aw are of its  shortcom ings, the  
au th o r proceeds to m odify i t  and  overcom e 
them .

C entre Fed M ulti Band Aerials, G30GR. 
Design considerations for various types, feed
ing and tuning . Sim ple series and  paralle l 
tuner.

R otatable M ast for Beam W orking, G3MQV. 
The design of a sim ple u n it fo r m anual opera
tion is described.

Transistor C onverter for Four M etres. G3PRX. 
A m ini converte r to  su it a  tunab le  i.f. of 
a round  20 Me. is described.

The ZL M ini Quad. G3PHO/ZL2BDA. The 
20 m x quad  is only 10 fee t on a s ide  and  
elem ents a re  spaced 7 ft. 9 in. apart. Both 
e lem ents a re  driven. The au th o r repo rts  th a t 
skeds w ith  friends in G -land could no t be 
considered  satisfactory  u n til he b u ilt th is quad. 
A fter com pletion th e re  w as no trouble. Of 
course by  shorten ing  some elem ents i t  w ould 
be possible to  m ake a quad fo r 40 w hich w as 
no bigger than  th e  usual 20 m x quad. W hat 
say someone? VK3AAR a t W arrnam bool is 
supposed to  have one.

“73”
N ovem ber 1968—

C om puter Card T ransm itter, K1EUJ. P lug -in  
com ponents. (G rid leaks do no t p lug  in!)

C rystal F ilters. W3RET. T he h e a r t of s.s.b. 
T his is an a rtic le  w hich  in trigued  y ou r re 
v iew er g rea tly  on a num ber of points. (1) The 
au th o r is em ployed by McCoy Electronics. 
»2> He specifies his so-called ideal ch arac te r
istics such  as 6 to  60 db. shape factors of about 
1.5 or less. (3) McCoy E lectronics ad v ert on 
p. 15 quotes th e  S ilver Sentinel 32B1 and  Gold
en  G uardian  48B1 shape fac to r 6 to 50 db., 
1.8/1 and  1.53/1.

Pop ups a re  shown about 45 db. down on 
the  32B1 and  55 db. dow n on 48B1, showing 
th a t th e  u ltim a te  rejection  is w orse than  the  
figures quoted by  th e  au tho r as desirab le  and  
since McCoy have sold filters fo r some tim e, 
one w ould believe, a tta inab le. M aybe th e re  
is a strong argum en t fo r th e  hom e grow n 
product w hich, although  i t  m ay n o t be be tte r 
than  th e  h ighly advertised  U.S. line, is cheaper 
and  no worse.

Trouble Shooting Solid S tate, K3PBY. M od
ern  day problem s solved—th e  au th o r discusses 
m ethods of troub le  shooting solid s ta te  circuits.

I.C. F requency Counter, WB6IBS. Easy to 
build  coun ter for A m ateur applications. A n 
in te resting  artic le  fo r the  a rd en t solid state

fan. The au th o r claim s the  20 Me. counter 
can be b u ilt w ith  $120 (U.S.) w orth  of sem i
conductors, etc.

C.V. T ransform ers for Ham Applications, 
WA9CQN. C onstant voltage transform ers are 
very  useful devices and w ith  m ost pieces of 
equ ipm ent a re  very  usefu l fo r m ain tain ing  a 
constan t voltage in th e  shack. N otw ithstanding  
this, som e equ ipm ent, especially if  fitted w ith  
electronic  d.c. regu lato rs, does no t tak e  k ind ly  
to th e  w aveform  distortion  in h e ren t in  the 
o u tp u t of a  c .v .t V oltage should be m easured 
by a m oving iron  m eter o r cu rren t by m oving 
iron , ho t-w ire  o r therm ocouple type r.m.s. 
read in g  instrum ents.

A Space Com m unications Odyssey, K6BW. 
I t  isn’t  going to be  easy to  keep  in touch. 
Perhaps one should  ask him  if space trave l 
is easy?

Surprise  In the Skies, W1EZT. Pulsars— 
w h a t a re  they?

Using Thin  W ire A ntennas, W2EEY/1. Fool
ing  th e  land lord , or w h a t th e  eye does not 
see th e  h e a r t does n o t grieve.

A 7 Me. T ransisto r T ransm itte r, WA6JND. 
A n all tran s isto r rig  for 40 m x ru n n in g  8-10 
w a tts  Inpu t an d  w ith  a t.r.f. receiver in th e  
sam e box. B attery  operation  a ll sum m er from  
one 45v. super d u ty  B b a tte ry . This seems a 
good place fo r one of those sm all b.c. rece iv er/ 
converte r ty p e  su p erh e t rx ’s w ith  b.f.o.

Double Conversion of the  BC348M, VU2TV. 
By using th e  I.f. s tr ip  a t 85 Kc. from  a BC453 
he double converts h is  BC348 and m akes it 
su itab le  fo r s.s.b.

The G cntrac, W6AJZ. A “do a ll” te s t set 
fo r receivers—th e  nam e on close investiga
tion  com es from  “G enerating  an d  T racing” . 
A ccording to  th e  au th o r i t  does w ha t he says 
i t  w ill—all solid s ta te  too.

H arness Your W iring, K5LLI. A professional 
w iring  job  for hom e-brew  of lovely, laced 
looms!

Copper W ire, W1EZT. T he forgotten com 
ponent. T he  au th o r discusses w ire  conduc
tiv ity  of various m etals and  alloys, w ire 
gauges, etc.

Who Says You C an’t  Take It W ith You? 
WB6ABM. O r tak ing  the  A m ateu r station  to 
college.

The T herm istor, WB6BIH. How to  use this 
device fo r m easuring  purposes, especially tem 
p e ra tu re  m easurem ent.

Using S.C.R. in R.T.T.Y. Series W ound 
Motor, W8NSO. Some te le type  m achines use 
series type  d riv e  m otors w ith  a contactor type 
governor an d  consequen t spark ing  a t  the  con
tacts, w hich  in te rferes w ith  reception. Our 
hero  used  an  S.C.R. to  conquer the  demon 
spark.

New High Voltage T ransistors. K3VKC. The 
au th o r lists type  num bers w ith  BVcbo from  
90 to lOOOv.

FAIRCHILD INSTRUMENTS
Details will shortly be released of 

the range of Fairchild instruments 
available in Australia direct from Fair- 
child.

The Fairchild instrumentation range 
offers industry a broad line of digital 
multimeters, panel meters, electronic 
time and frequency measurement in
struments and a curve tracer that is 
fully programmable.

The following instruments will be 
available:

Model 7050—A low cost digital multi
meter.

Model 7000—A half rack digital mul
timeter.

Model 7200—An integrating digital 
multimeter.

Panel mounting digital meters:
Model 8040—A low cost frequency 

meter.
Model 8050—A 30 Me. frequency/ 

period meter.
Model 8220—A 500 Me. digital fre

quency meter.
After-sales service will be provided 

and all information re availability, 
specifications, etc., can be obtained by 
contacting Fairchild at their Croydon, 
Victoria, production plant, or any of 
the Fairchild representatives.
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WIRELESS INSTITUTE OF AUSTRALIA-FEDERAL EXECUTIVE

1969 Annual
The Federal Council o f the W.I.A.,
Gentlemen,

PREAMBLE
I present to you, on behalf of the Federal 

Executive, a report on its activities during the 
period subsequent to the 1968 Sydney Federal 
Convention, as required by section 33 (iv.) of 
the Federal Constitution.

The report follows the six sections tradition
ally used to classify motions at a Federal 
Convention, and deals with each section in 
turn. For each matter, where possible, I pre
sent a statement in the following form:— 

tat Institute policy.
(b> Subsequent actions.
<ct Future determinations.

In beginning this report, I wish to state that 
I have throughout referred to "Executive" or 
"members of Executive" in relation to the 
matters attended to on behalf of the Institute. 
1 have done so because I  feel that W X A . 
officers accept a duty to work on behalf of 
the organisation. The satisfaction gained is 
gained because the organisation is strong and 
active. 1 believe that any kudos attracted by 
actions of W.I.A. officers should attach to the 
W.I.A.

Of course, it is a corollary that the organ
isation cannot progress without hard work
being done by its honorary officers, and ad
ministrative staff. To the members of Execu
tive who have given me, and therefore the 
Institute, such fine support, I am grateful and 
thankful for a job well done!

1968-69 FEDERAL OFFICERS 
Federal Executive—
Federal President: John Battrick, VK30R.
Federal Vice-President: Michael Owen, VK3K1. 
Federal Secretary: Peter Williams, VK3IZ. 
Federal I.T.U. Liaison Officer: George Pither, 

VK3VX.
Federal Treasurer: Kevin Connelly, VK3ARD. 
Federal Executive Member: A lf Seedsman,

VK3IE.
Federal Activities Officer: David Rankin,

VK3QV.

Federal Co-ordinators of Activities—
Federal QSL: Ray Jones, VK3RJ.
Federal Intruder Watch: David Wardlaw,

VK3ADW.
‘ Amateur Radio" Editor: Ken Pincott, VK3AFJ. 
Federal S.W.L.: Eric Trebilcock.
Federal Awards Manager: Geoff Wilson, V K - 

3AMK.
Federal Contests: Neil Penfold, VK6ZDK. 
Federal W.I.A. Y.R.S.: Jim Webster, VK2ZCW. 
Federal Repeaters: Chris Jones, VK2ZDD. 
Federal Historian: George Glover, VK3AG. 
Overseas Publications: A lf Chandler, VK3LC.

Immediate Past Federal President—
Max Hull, VK3ZS.

Section I.—CONSTITUTIONAL 
MATTERS

PROPOSED NEW FEDERAL CONSTITUTION 
It was reported to the last Federal Conven

tion that the solicitors acting on behalf o f the 
Institute in relation to this matter had said 
that further delay was likely. In the course 
of this year, Executive was advised by the 
solicitors that except in relation to four mat
ters, the articles as drawn would be granted 
the Attorney-General's approval. With one 
exception, the matters were of a minor mach
inery nature. The only troubling aspect was 
in relation to the proposed postal referendum. 
These provisions had been inserted at the 
request of the N.S.W. Division and had been 
the subject of extensive debate.

The matter has been referred to the D iv
isions for instructions. Once the Divisions are 
in agreement as to what course is to be adopt
ed. Executive is confident that this long out
standing matter can be finalised. An appro
priate motion has been submitted to Federal 
Council for consideration at the Federal Con
vention:—

Motion 1969 1.1: “ That this Federal Council 
formulate an instruction to the W.I.A. solicitors 
to enable them to proceed with the submission 
of draft memoranda and articles o f association 
to the Attorney-General".—Moved F.E.

Report to Federal Council
EXISTING FEDERAL CONSTITUTION

During the year, Federal Secretary has under
taken a great amount of research through back 
records of the Institute in order to check the 
exact constitutional position at this time. Ex
ecutive w ill prepare copies of the present 
Federal Constitution embodying all past amend
ments and being completely up-dated. Federal 
Councillors w ill thus all have a copy of the 
existing Constitution in common form.

A  number of motions referring to amend
ments of the present “ old" Constitution w ill 
be before the 1969 Convention for discussion, 
and I commend to you a perusal of Section X. 
which lays down the procedure to be adopted 
if it Is wished to amend the existing Con
stitution.

Section II.—POLICY ITEMS
“ AMATEUR RADIO" MAGAZINE

(a) Policy 1968/2.1: "That the cost of ‘Ama
teur Radio' to the Divisions be increased" was 
moved by the publishers, the Victorian D iv
ision, who sought an increase in the cost to 
members of five cents per copy. This would 
have brought the cost up from fifteen cents 
to twenty cents per copy. However, after 
long debate, this motion was lost. Following 
that motion, the Queensland Division intro
duced two "motions arising":—

2.1.1.: “ That a sub-committee be formed to 
urgently investigate all aspects o f ‘Amateur 
Radio' production comprising representatives 
from VK3 Division and Federal Executive," 
and also:

2.1.2: “ That the cost of ‘Amateur Radio’ to 
Divisions be increased by twenty-four cents 
per member p.a."

These two motions were carried by majority.

(b) Subsequent Action: The Publications
Committee of the Victorian Division has in
creased the cost to members from fifteen to 
seventeen cents per copy for 1968-9, and the 
effect of this w ill be a matter for its report 
and financial statement. Executive appointed 
Federal Vice-President VK3KI to convene u 
sub-committee as directed by 1968/2.1.1, and 
he was joined by Federal Treasurer VK3ARD, 
Victorian President VK3YQ and the Editor of 
“ Amateur Radio," VK3AFJ. This sub-com
mittee undertook a very detailed investigation, 
over a period of six months, of all aspects of 
publishing “ Amateur Radio” . The committee 
has concluded its investigations and has sub
mitted a twenty-page report to Federal Coun
cil. The convener stated that he was satisfied 
that the Publications Committee was doing a 
most demanding job in a most responsible way. 
He thanked the Editor and VK3 President for 
the many hours put into this work over six 
months, and also thanked Don Watson, VK4DZ, 
who sent quite a lot of constructive material 
and comment to the committee.

During the time the sub-committee was 
carrying out its investigation, close liaison 
was maintained between Federal Executive and 
the Division publishing the magazine on behalf 
o f Federal Council. Both the VK3 President 
and the Editor of “ Amateur Radio" attended 
Federal Executive meetings to discuss matters 
pertaining to “ Amateur Radio", and the Ex
ecutive was at one stage asked to state its 
views on the future of "Amateur Radio", 
which it did in the following resolution:

"Federal Executive acknowledges the vast 
amount of effort put into the collection of 
material for submission to Divisions by K. 
Pincott. Federal Executive does not presume 
to direct the publisher in relation to the future 
o f the magazine, but suggests that the fo llow 
ing points should be acceptable—

1. The magazine should continue to be pub
lished.

2. Any arrangement by virtue of which the 
provision o f working capital is not a bur
den on the Institute or on a Division is 
desirable, subject to the retention of editor
ial control by the Institute.

3. Any arrangement should result in some 
profit to the Institute.

4. F.E. recognise that the negotiations to
wards these ends must be left in the hands 
o f the publishers."

The sub-committee investigated and reported 
on:—

(a) "Outside" publication of “Amateur 
Radio".

ib> Actual costs of “ Amateur Radio", 
i c » Future costs of "Amateur Radio", 
i d » Letter from VK4DZ. 
lei General matters.

The sub-committee reached the following 
four general conclusions:—

1. That "Amateur Radio”  in anything like 
its present form cannot reasonably be pro
duced more cheaply by other methods by 
other printers.

2. A  partial solution lies in the future ex
ploitation of the advertising potential of 
the magazine, and to achieve this it is 
economic to utilise the services of a spec
ialised advertising agency. This had al
ready been done.

3. That if Divisions wish Divisional Notes to 
be restored or any other feature to be 
added, this will involve additional cost (in 
the case of Divisional Notes, 3 centsi. In 
the last resort this is a decision for the 
Divisions, not the publishing Division, as 
in fixing a price the Divisions must accept 
responsibility for the magazine content.

4. It seems likely that costs w ill continue 
to increase. It will be reasonable for the 
publishing Division to continue to seek 
price increases. These cannot, at this time, 
iNovember 1968) be quantified: all we can 
say is that we are satisfied that further 
cost increases cannot be absorbed.

During the investigation it became apparent 
that more data was needed by the publishers 
to assist them in making decisions relating to 
the magazine. Accordingly a questionnaire was 
included in “ Amateur Radio"—this has been 
reported on in recent issues, and a “ Federal 
Comment" in a recent issue referred to the 
overwhelming response to an offer to supply 
a complimentary copy to a friend. A  state
ment of costs of the magazine to W.I.A. mem
bers as compared to the cost of direct sub
scription was also mentioned.

In addition to the material supplied by 
Queensland Division, N.S.W. Division made 
other comments which were referred to the 
sub-committee. One of these referred to the 
transfer of all publications to Federal Execu
tive control in accordance with the new Con
stitution. Another comment referred to the 
deletion of "Pubcom" reports from “Amateur 
Radio"—Executive passed this matter to the 
Editor for comment and his reply was for
warded to the N.S.W. Division.

During the year. Executive has continued to 
use the official organ of the Institute to inform 
members on various matters.

(c) Future Determinations: A t the 1969 Can
berra Convention, the Publications Committee 
of VK3 Division w ill report on last year's 
activities, and it is hoped that Federal Council 
will come to some agreement on the future 
of the "official organ" of the Institute. I 
believe that any agreement must be realistic 
from the economic point of view, if Federal 
Council wish one Division to publish on its 
behalf. VK3—the publishing Division—has
again moved that: "The price of ‘Amateur 
Radio’ to Divisions be increased."

The aspect of publication of “Amateur 
Radio" by Executive raised by VK2 Division 
during the year w ill have to await the adop
tion by the Institute of the proposed new Fed
eral Constitution. As pointed out earlier. 
Executive has asked for instructions on this 
constitutional aspect.

YOUTH RADIO SCHEME MATTERS
(ai Policy: These matters were raised at the 

1968 Convention as a result of motions moved 
by the N.S.W. Division, viz.:

1968/2.2: “ That Federal Convention confirm
that the title of the Y.R.S. is ‘Wireless Insti
tute of Australia, Youth Radio Club Scheme
-------- Division’ and that the scheme is an
educational instrument of the Wireless Insti
tute of Australia for the promotion of radio 
and electronics in schools and clubs."

1968/2.3: “ That in view of the fact that so 
many members o f the Youth Radio Club 
Scheme are not members of the Wireless Insti
tute o f Australia, that the Federal Convention
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encourage a ll D iv ision s to in stitu te  a form  
of stud en t m em bership  a t a nom inal co st to  
Y outh R adio Club Sch em e m em b ers.”

1968/2.4: “ T hat in v ie w  o f th e Y outh R adio  
Club Sch em e o f V ictoria and its  associated  
correspondence section  cla im in g  to  b e  affil
iated  w ith  and not under th e  control o f th e  
W ireless Institu te of A ustralia , th at th e F ed 
eral C onvention en d eavou r to stren gth en  the  
bonds betw een  th ese  tw o  b odies and th e W ire
less In stitu te  o f  A ustra lia .”

T h ese should  be read in con ju nction  w ith  
1966 m otion 2.7.1: “ T hat th e W .I.A. provides  
a service for Y outh R adio C lubs d esigned  to 
assist the d evelopm ent of th ese  C lubs. It can 
not accep t an y  resp on sib ility  for an y  action  
or v ie w s  exp ressed  by or on b eh alf o f  any  
club and th at th e su b stan ce o f  th is  m otion be 
gen erally  m ade k n o w n .”

(bi S ubsequent A ction: F o llow in g  th e  1968 
W .I.A. Federal C onvention, a m eetin g  of 
teachers assisting  w ith  Y .R .S . a c tiv ities  w as  
held  in M elbourne. T h ese w ere  Y.R.C.S. Sup er
visors from  VK2, 3, 5 and 7. and others, and  
I atten d ed  their C onvention  by in v ita tion . T he  
m eetin g  decided  to form  a Federal co -ord in 
atin g body of th eir  ow n —the Y .R .C .S.A .—for 
co-ord inating sy llab u ses, standards, ad m in is
tration, etc. T he m eetin g  exp ressed  a desire  
for close co-op eration  w ith  W .I.A., and a w ish  
to be affiliated w ith  W .I.A. but n ot controlled  
by it.

The Federal E xecu tive  w as later supplied  
w ith  a cop y o f th e  m otion s passed a t the  
Y.R.C.S. C onvention  by th e teachers atten d in g, 
and W .I.A. D iv ision s w ere a lso  sup p lied  w ith  
th e  Y.R.C.S.A. m otions. S u b seq u en t to  that 
th e N.S.W . D iv is ion  drew  E x ecu tiv e’s atten tion  
to  th e decisions m ade in  M elbourne in Ju ne  
w ith  regard to the nam e o f  th e  Y .R.S. T hey  
a lso  requested  E xecu tive  to tak e im m ediate  
steps to ensure that th e p o licy  o f  th e  In stitu te  
w as adhered to.

E xecu tive  referred  th e m atter to Federal Co
ordinator of W .I.A. Y .R.S. and asked  for clari
fication of the relationship  b etw een  Y.R.C .S.A . 
and W .I.A. Y .R.S. H e replied  in  term s w h ich  
ind icated  that Y.R.C.S. w as in effect a “sep 
arate” body w ith  its  ow n organ isation , b ut  
w as affiliated w ith  th e W .I.A. in  d ifferen t w ays  
in d ifferent States.

A fter m uch d iscu ssion  b etw een  D iv ision s and  
E xecu tive  on th e m atter, E xecu tive  requ ested  
the Federal W .I.A. Y .R.S. C o-ordinator to 
im p lem en t W .I.A. p olicy  as it  affected  Y outh  
R adio Clubs.

It is p leasin g for E xecu tive  to n ote from  
reports th at the Y outh  R adio S ch em e is indeed  
flourishing. E xecu tive  thanks th e  teachers w ho  
are assisting W .I.A, w ith  its  ob jectives.

ic) Future D eterm inations: N o  m otions on  
Y.R.S. m atters h ave been brou ght forw ard  for  
th e 1969 C onvention. T here w ill be a report 
from W .I.A. Y .R.S. C o-ord inator to  consider. 
N o reports on how  D iv ision s h ave com p lied  
w ith  M otion 1968/2.3 h ave been  received  by  
E xecutive, nor has any report been  sub m itted  
on 1968/2.4.

NOVICE LICENSING
(a) Policy: This w as determ in ed  in  1959 and  

am ended in  1962 and  1965. T he p o licy  item  
FED 17 th us read:

“ That th e fo llow in g  proposals regard ing  
N ovice A m ateur T ransm itting  L icen ces be 
used as a basis o f n egotia tion  b y  F ederal 
E xecu tive  w ith  th e appropriate au thorities—

(at M orse cod e test o f 5 w .p.m .
(b) E lem entary exam ination  in  radio theory  

(at a low er standard  than  required for  
A .O .C .P .) and P.M .G. regulation s.

(c) Operation to be a llow ed  on th e  3.5, 27 
and 28 Me. bands u sin g  c.w . on ly , and  
crysta l control.

(d> P ow er m axim u m  10 w atts.
<e) T he A.O.C.P. exam ination  m u st be taken  

b y  th e  en d  o f  12 m on ths, th e licen ces  
n ot to be ren ew ab le  ex cep t at th e  d is 
cretion  of th e P.M .G ’s D ep a r tm en t”

A t th e 1968 C onvention  th e fo llow in g  m otion  
w as passed:

1968/2.5: "That the Institu te no lon ger ad vo 
cate the issue o f N ovice  L icen ces by th e  A u s
tralian A dm inistration , w ith  th e  reduction  in 
the code standard ,” and then  a m otion arising  
w as carried:

1968/2.5.1: “T hat th e Federal p o licy  item
Fed. 17 be am ended  by adding th e w ords ‘if  
and w hen  considered  d esirab le’.”

(b) Subsequent A ction: E x ecu tiv e  has und er
taken  no activ ity  in relation  to  N o v ice  licen sin g , 
b eliev in g  that there is no curren t W .I.A. p olicy  
in  relation  to N o v ice  licen sin g  fo llow in g  
1968/2.5.

(c) Future D eterm inations: A t th e 1969 Con
ven tion . th e Federal p o licy  book w ill b e  am end
ed as a m atter of course. E xecu tive  w ill re
q uest som e gu id an ce from  Federal C ouncil 
in  relation  to an  apparent conflict b etw een  
1968/2.5 and the m otion  arisin g  1968/2.5.1.

CODE SPEED TESTS
(a) P o licy : T his w as d eterm in ed  at th e 1968 

F ederal C onvention  by tw o  m otion s b rought 
forw ard  by th e  VK7 D iv is ion  and passed  by  
F ederal C ouncil:

1968/2.6: "That Federal E xecu tive  con sid er
th e  in troduction  o f cod e speed  tests  w ith in  and  
con d ucted  by th e  W .I.A. w ith  a v ie w  to a llo w 
in g  an y  m em ber so  w ish in g  to  in crease his 
code speed  and  b e ab le to  obtain  a profic
ien cy  aw ard .”

1968/2.7: “ That F ederal E xecu tive  produce if  
n ecessary  a code proficiency certifica te to  
w h ich  cod e p rofic iency aw ards cou ld  be a t
ta ch ed .”

fb) S ubsequent A ction: E xecu tive  has been  
u nab le to con sid er th is  w ith  sufficient a tten 
tion  to  b e  ab le  to  su ggest an y  action  at th is  
stage. T he m atter w as d iscu ssed  briefly  w ith  
th e VK7 C ouncil by  Federal P resid en t and  
V ice-P resid en t during a recen t v is it  to  T as
m ania. T he m atter is still b ein g  considered  
by E xecu tive .

Section III.—ADMINISTRATION: 
I.T.U. FUND MONIES

(a) P olicy: This stem m ed  orig in a lly  from
th e p olicy  item  Fed. 18 inserted  in  1963:

“T hat th e fo llow in g  plan for th e n ex t I.T.U. 
C onferen ce b e  im plem ented—

11 > T hat F.E . m aintain  a b rief for th e official 
W .I.A. representative.

(2 1 T hat m ean s o f financing representation  
be im p lem en ted  im m ediately .

(3 1 T hat b y  Easter 1965, th e  D iv ision s shall 
raise a m in im u m  total o f £3 ,500 ($7,000) 
by a m in im um  contribution  as fo llow s—  
VK2, £1 ,300 (2,600); VK3, £800 ($1,600); 
VK4, £425  ($950); VK5, £550  (1,100); 
VK6, £225  ($450); VK7, £20 0  ($400).

(4) That th e  said  fu nd  co llected  b y  the  
D iv ision s b e  paid to  F ederal E xecu tive  
each  s ix  (6) m onths and Federal E xecu 
t iv e  sh a ll hold  th e  sam e in th e  I.T .U . 
F u n d .”

In ad dition , p o licy  item  I 01: “ T hat a fter  
th e  targets for th e  I.T .U . F und h ave been  
ach ieved , a ll fu ture m on ies co llected  for s im 
ilar purposes be co llected  in  a gen era l fu nd  
for th e representation  o f  th e  A m ateu r S er
v ic e .”

A nd m otion 1967/3.5: “T hat in  accordance  
w ith  G .B . item  1 o f th e  1966 Federal C onven 
tion  th ose D iv is ion s w ho h a v e  n o t fu lfilled  
th e  quota la id  d ow n  do so  from  D iv ision a l 
fu n d s im m ed ia te ly” re fer to  I.T .U . Fund  
m onies.

A t th e 1968 Federal C onvention  a num ber  
of m otions w ere  brought forw ard rela tin g  to  
h and lin g o f I.T .U . m onies. O nly on e o f th ese  
w as carried:

1968/3.2.1: “T hat th e  E xecu tive  tran sfer the
I.T .U . Fund in to  a separate bank account on 
or before th e 31st day of M ay, 1968, and th at 
to  th e b alan ce show n  in th e  accounts o f the  
In stitu te  dated  th e  28th day o f February, 1968, 
and an y  fu rth er con tribu tion s to  th e  fu nd  re
ce iv ed  b y  th e  E x ecu tiv e  a fter  th e 28»h of 
F ebruary, 1968, shall be added  th e  sum  of 
$300 w h ich  shall be deem ed to  represent th e  
in terest w hich  w ould  o th erw ise h ave accrued  
to  th e Fund from  th e  first day o f M arch, 1964, 
u n til th e 31st day of M ay, 1968.”

This m otion  gave d irection  to  E xecu tive  or. 
the m atter o f  in terest accru in g  to I.T .U . m on 
ies. and estab lish ed  a p olicy  for b an k in g  pro
cedures.

(b) Sub seq u en t A ctions: F o llow in g  th e  1968 
C onvention. E xecu tive  took step s to com p ly  
w ith  th is  m otion  1968/3.2.1., and I.T .U . m on ies  
are now  con ta in ed  in  a separate bank account, 
and earn ing in terest. T h e VK3, 4, 5, 6 and  
7 D iv is ion s h a v e  filled  their quotas as specified  
in  Fed. 18, in  accord ance w ith  1967/3.5.

(c) Further D eterm inations: At th e  1969 F ed 
eral C onvention, F ederal T reasurer w ill pre
sen t a financial report w h ich  w ill re fer  in 
d eta il to  th ese  I.T .U . Fund m atters. The  
am ou nt h eld  in  th e specia l bank accoun t is  
$6,306 at th e  p resent tim e.

Section IV.—IT.U./I.A.R.U. MATTERS
REGION HI.

(a) P o licy : M otions settin g  th e background  
to  R egion III. ac tiv ities  are from  1966 and  
1967 C onventions, a t w hich  tim es Federal 
C ouncil con d ucted  lon g  d eb ates on th ese  m at
ters. A t th e H obart C onvention, m otion  1967/4.1 
w as passed:

“T hat F ederal C ouncil ex a m in e  th e w a y  and  
th e m eans by w h ich  lia ison  and assistan ce  
can be g iven  to  o ther cou n tries in  R egion  III. 
and ou tlin e  a p o licy  em bracing on e or m ore  
o f th e attach ed  proposals, a ltern atives and  
q u estion s.” __

D uring d iscu ssions on th at m otion . D iv ision s  
agreed  that E xecu tive  should  in vestiga te  the

w h o le  m atter and p u t a proposition  to  the  
W .I.A. M otion 4.1.1 form alised  th is agreem ent:

“T hat th e  E xecu tive  prepare a d etailed  sub 
m ission  su g g estin g  a p o licy  to be adopted in 
rela tion  to th e  A m ateu r S erv ice  in S outh  East 
A sia and th e rem ainder o f  R egion III .”

In ad dition , 1967/4.5 w a s d iscussed:
“T hat a fter  d ue con sid eration  o f  th e  attached  

R egion III. report and a n y  o th er evid en ce, 
F ederal C ouncil ou tlin e  its  p o licy  on  th e five  
q uestions listed  a t th e  con clu sion  o f th e said  
rep ort.”

Further lon g d iscu ssion  revea led  th at Federal 
C ouncil n eed ed  m ore tim e for reflection  and  
m ore in form ation  on R egion  III. b efore  com 
in g  to  a v iew . A ccord in g ly , it w as resolved:

“T hat d eb ate on th is  m otion  (4.5) b e  ad 
jou rn ed  ‘s in e  d ie ’.”

F ollow in g  th e 1967 C onvention, E xecutive  
m em bers con tribu ted  articles to  "Am ateur 
R adio”, E x ecu tiv e  c ircu la ted  m aterial to  the  
D iv ision s, and appointed  a su b -com m ittee  to 
im p lem en t 1967/4.1 w h ich  issued  a proposal. 
D urin g th e year , an E xecu tive  m em ber visited  
m any overseas cou n tries  during th e  course o f  
a b u sin ess trip , and k ep t F.E. in form ed on
current th in k in g  overseas.

A s a resu lt o f  th ese  reports sen t back to 
E xecu tive , it w as decided  to recom m end to
th e  W .I.A . th at a "Region III. C ongress” be
ca lled  and th at it be h eld  con cu rren tly  w ith
th e  1968 W .I.A. C onvention  in S yd n ey . W .I.A. 
agreed  to th is, and accord in g ly  E xecu tive  issued  
th e n ecessary  in v ita tion s and th e  R egion III. 
C ongress is  now  a m atter o f record.

A t th e  1968 W .I.A. C onvention , severa l m o
tion s and reso lutions w ere passed unanim ously: 
It w as reso lved  that “ F ederal C ouncil of W .I.A. 
en d orses th e  action  o f F ederal E xecu tive  in  
co n ven in g  th e  inaugural R egion III. C ongress, 
and a lso  sta tes th a t it  w ill con sid er financial 
support to  a n y  R egion  III. organisation  form ed  
as a resu lt o f  th e  C ongress”.

T hat resolution  w as d elivered  form ally  to 
th e op en in g  session  o f I.A .R .U . R egion III. 
C ongress that even in g , Friday, 12th A pril, as 
representin g  A ustra lia ’s p osition .

1968/4.1: "That im m ed iate action  be taken  
to im p lem en t th e  a im s arisin g  from  the d is
cu ssions u n d er item s 4.2, 4.3, 4.4 o f th e  1966 
Federal C onvention , item s 4.1, 4.5. 1967 Federal 
C onvention, and su b seq u en t action  tak en  by  
Federal E xecu tive  in  re la tion  to R egion III. 
organ isation .”

1968/4.1.1: “ T hat th e W .I.A. sh a ll contribute  
$600 by D ecem b er 1968 as its  contribution  to 
th e I.A .R .U . R egion  III. organ isation , and a 
sim ilar  sum  by D ecem b er 1969 and  D ecem ber  
1970, an d  to  p rovid e such  sum  each  D ivision  
shall co llec t 20 cen ts  in resp ect o f each  of 
its  m em b ers in  each  o f th e  years.”

1968/4.1.2: “T hat F ederal Secretary  con vey
th e  fo llo w in g  s ta tem en t to  I.A .R .U . R egion  
III. C ongress:

1. T h e W .I.A. th ank s th e  A m ateur S ocie ties  
o f Japan, N ew  Z ealand and  th e  P h ilipp ines, 
and  th e  I.A .R .U . H eadquarters for sen din g  
d elega tes to  th is  inaugural m eetin g  of 
R egion III. S ocie ties.

2. T he W .I.A. is d esirous o f  jo in in g  w ith  
th ese  cou n tries  in  co -op eratin g  to ach ieve  
a w ork able region al organisation , and if  
th e  p articipants a t th e  C ongress so  request, 
W .I.A. w ill offer w hat adm in istrative  
assistan ce  it can , and p rovid e w h at office
bearers are requested .

3. T h e W .I.A. w ill au thorise its Federal E x 
ecu tiv e  to con tribu te $600 each  year for 
th is  trien n ium  en d in g  M ay 1971 to assist 
th e regional organ isa tion ’s  finances. This 
sum  w ill b e  rev iew ed  before th e  second  
trien n ium  com m en ces."

F o llow in g  th e  R egion III. C ongress a state
m en t w as issu ed  w h ich  in clud ed  th e  fo llow in g  
p oin ts on organisation:

“It w as reso lved  that th ere w ill be a board  
o f d irectors, one from  each  S ocie ty  represented  
an d  appointed  by that S ocie ty . T he P resid en t 
o f th e  I.A .R .U . a lso  to be a D irector. The  
W ireless Institu te of A ustralia  is to  provide a 
S ecretaria t and  w ill be appointed  by th is  
In stitu te  in con su ltation  w ith  th e W .I.A. 
D irector.

“It w as fu rth er reso lved  th at m on ies w ill 
be con tribu ted  by th e S ocie ties o f Japan, A us
tralia , N ew  Z ealand  and th e  P h ilip p in es in 
proportion to th eir  resou rces, such  m onies to  
b e  ap plied  to purposes approved  by th e  d irec
torate.

“T he m eetin g  resolved  th at th e  Secretariat 
form u late draft ru les to  be circu la ted  am ongst 
D irectors for d iscu ssion , and th at sub seq u en t  
op in ion s w ill b e  co lla ted  b y  th e Secretariat 
and re-c ircu la ted  to th e  D irectors w ith  a v iew  
to  th eir  adoption at th e  n ex t  P len ary .

“ It w as reso lved  that D irectors and S ecre
tariat p lan fu tu re  D irectors’ m eetin gs.

“T he m eetin g  p laced  on record its  gratitude  
for th e  offer o f J .A .R .L . to  h old  th e n ex t  
P len ary  m eetin g  in T ok yo 1971.”
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(b) Subsequent Action: Letters and expres
sions of thanks for the action of the Institute 
in calling the Congress were received from 
overseas countries. The delegates from J.A.R.L. 
made a presentation to the Federal President 
of a Yaesu Musen FT-DX-400 transceiver which 
was received on behalf of the Institute, and 
placed in the Institute’s station VK3WIA. A ll 
participants in the Congress and Convention 
expressed their appreciation o f the excellent 
facilties and gracious hospitality provided by 
the Institute. Federal President thanked the 
N.S.W. Division for organising the facilities 
and hospitality which were very appropriate 
to the occasion.

Following the Region III. Congress. Federal 
Executive was faced with a statement from 
the Congress that amounted to little more 
than a broad expression of general policy. 
To a lesser extent, the motions passed by 
Federal Council dealing with these matters 
could be categorised in a like manner.

It was, at least, clear that the W.I.A. was 
to appoint a “ Secretariat”  in “ consultation” 
with the W.I.A. Director. Of immediate con
cern to us was the fact that the participating 
Societies had undertaken to provide funds for 
the new organisation. These monies were to 
be remitted to the W.I.A. as providing the 
Secretariat.

The Executive took advice on the matter 
generally, and were told, firstly, that no “ Club” 
or similar organisation could exist apart from 
its “ rules”  or other constitution, and the 
"statement" from the Congress in Sydney did 
not “ create”  any organisation. Secondly, if 
monies were collected on behalf of a non
existent organiastion and then expended (even 
with the best intention in the world and in 
accordance with the general tenor of the Con
gress statement) this would be at the risk of 
the W.I.A. and, more particularly, at the per
sonal risk of those officers of the W.I.A. who 
authorised the payment.

It was also pointed out that if money was 
merely collected and accumulated, difficulties 
could arise as to what to do with those funds 
if, in fact, the organisation did not come into 
existence.

In the context of our position in South East 
Asia, it seemed that we could not afford to 
disregard this advice. Federal Executive felt 
that it was vital to ensure that the success 
o f the Sydney Congress was built upon, and 
we also felt that a vigorous approach was re
quired to turn the Region III. organisation into 
an actual working body.

A t the outset, we ourselves were somewhat 
unsure of the problems involved, and felt that 
the best way to deal with the matter was 
simply to go ahead and carry out what we 
believed to be the intention of the Congress 
and the Federal Council.

A t the outset, the Executive appointed my
self as the W.I.A. Director, believing that this 
was the logical extension of my position as 
Federal President, at least in the somewhat 
difficult initial stages.

The other members of the Secretariat were 
Peter Williams (Secretary-General), Michael 
Owen, David Rankin and David Wardlaw.

I suppose that as the Region III. organisa
tion was not in formal existence, we were 
really a sub-committee of Federal Executive, 
appointed to deal with the matter, but we 
felt it important to recognise the decisions of 
the Congress, and by calling this group the 
"Secretariat”  we were able to preserve faith 
with the overseas Societies involved.

We then settled down to the long and tedious 
task of formulating an interim constitution. 
Our view that a constitution was essential was 
rapidly re-inforced by the refusal of the Nippon 
Bank to permit J.A.R.L. to remit funds out 
o f Japan without the production o f an appro
priate constitution.

Our first attempt at an interim constitution 
failed to obtain unanimous support. (A  copy 
o f this first constitution and the covering ex
planatory letter was annexed to the copies of 
this report as submitted to Federal Councillors.) 
As a result of protracted correspondence, a 
series of amendments were formulated based 
on the suggestions of both I.A.R.U. Head
quarters and the other member Societies in
volved. (These amendments were set out in 
a letter annexed to this report as submitted 
to Federal Councillors.) We believed that an 
interim constitution incorporating these amend
ments will be acceptable to all the Societies 
concerned, and therefore we have reprinted 
the interim constitution incorporating these 
amendments. (A  copy o f this re-printed con
stitution was also annexed to this report.) As 
I say. I believe that this interim constitution 
will be acceptable to the other Societies in 
the Region, and I commend it to the Federal 
Council for its approval. I f  Federal Council 
does so approve. I have every hope that within 
six weeks we shall have an interim constitu
tion in existence that w ill enable the Region 
III. organisation to commence real operation.

There are two comments that I should make. 
I stress that the constitution we are presently 
discussing is only an interim measure to en
able the Region III. organisation to come into 
existence. The adoption o f a final constitution 
w ill be the primary task of the next Plenary. 
The adoption of the interim constitution has 
revealed w idely diverging views and we must 
not under-rate the difficulties of resolving 
these divergences at the next Plenary.

The adoption of the interim constitution has 
involved us with much correspondence, and 
has, I think, brought us closer together, both 
with the other Societies in the Region and with 
I.A.R.U. Headquarters.

I have not dealt with the details of the pro
posals contained in the interim constitution. 
These are adequately set out in the material 
annexed to this report. This material also 
illustrates the vast amount of work that this 
task has involved.

Our aim has been to produce flexible rules 
but with sufficient detail on procedural mat
ters to enable us to establish, if it ever be
came necessary, the procedural validity of 
what we have done. In considering these rules. 
I urge you to remember that we were bound 
to follow the structure as envisaged by Region 
III. Congress, and at the same time we had 
to construct rules that could adequately apply 
to Radio Societies in different countries with 
widely different legal and social backgrounds.

As a result of our experience over the past 
year, I believe that I can offer some views 
for the consideration of Federal Council. I feel 
strongly that the Region III. Association (as 
it is to be called! represents the area of the 
Executive's greatest achievement in the past 
year. I consider that the integration of this 
activity with the Federal Executive's other 
activities is essential and entirely consistent 
with the function of the Executive.

Our main immediate aim as a member of 
the Region III. organisation should be two
fold. Firstly, we must ensure that any final 
constitution adopted by the organisation is 
workable and conforms with the aims o f the 
I.A.R.U. and the aims of the W.I.A. Secondly, 
we must prepare for the next Frequency A llo 
cation Conference, using the Region III. organ
isation, to advance the interests of all Ama
teurs in all countries in the preservation of 
Amateur frequencies.

I believe that the Region III. organisation 
will remain one of the most important aspects 
of W.I.A. activity for at least the next five 
years. The decisions of the Federal Council 
at this Convention as to how we are to achieve 
our aims in this matter w ill be. in my opinion, 
vital.

(c) Further Determinations: Executive has
submitted the following motions to Federal 
Council for instructions on various aspects of 
this section. That:—

1969/4.1: “ The Federal Council ratify the
action taken by the Federal Executive to date 
since the last Federal Convention in relation 
to the I.A.R.U. Region III. organisation.”

1969/4.2: "The W.I.A. approves the I.A.R.U. 
interim constitution.”

1969/4.3: "The Federal Council determine a 
policy in relation to the appointment of W.I.A. 
Region III. organisation Director.”

1969/4.4: “ The Federal Council approve in 
principle F.E. officers also holding positions 
on the I.A.R.U. Region III. organisation Sec
retariat whilst Australia is providing the same.”

1969/4.5: “ Federal Council direct what is to 
be done with any surplus collected pursuant 
to motion 4.1.1 of 1968 for the I.A.R.U. Region 
III. organisation."

Section V —  P.M.G. AND  
REGULATIONS

Only one motion in this section was passed 
at 1968 Convention:

1968/5.2.1: “ That Divisions undertake to ad
vise members of the existence of a gentle
men's agreement in relation to operating modes 
of c.w. and phone.”

This was a motion arising from one to “ re
quest the P.M.G’s Department to regulate the 
Amateur bands between telephony and c.w.” 
The motion as presented was lost, and the 
above motion arising (5.2.11 was carried in
stead. No action was required of Executive by 
that motion.

Several matters, however, were taken by 
Executive to the Department, as it is Execu
tive’s policy to approach the P.M.G’s Central 
Office on any matter which it feels may result 
in the granting of additional facilities to the 
Amateur Service, whether instructed by Fed
eral Council or whether brought forward by 
one Division. So this appears an appropriate 
place for me to report to you generally on 
representation undertaken with the Department 
by the Institute.

Firstly, may I say that the Institute still 
enjoys excellent relations with the Post Office. 
I believe that this is because o f the strength 
of Australia's Amateur Society, which is show
ing that it is viable, energetic, progressive, 
and, above all, united. I f  I may take this 
point a little further—I am very concerned 
that we may at times forget the ultimate 
objective of the “ Institute”  (defined as the 
Federal Council. Federal Executive, and the 
Divisions, together)—that is, to represent the 
Amateur Service, and to ensure that operating 
conditions and frequency allocations are as 
liberal as possible to ensure the continued 
interest in our hobby, and therefore our sur
vival. I feel there is a danger that we may 
place the achievement of other objectives as 
of greater significance than this ultimate 
objective. I personally consider it is the duty 
of every W.I.A. officer as an ultimate objec
tive to preserve the W.I.A. as a viable society 
able to effectively represent the Australian 
Amateur Service—especially to the Australian 
Post Office!

Shortly there may be a necessity to join in 
preliminary discussions pertaining to the forth
coming I.T.U. space frequency conference. We 
must present a strong, united voice at such 
discussions. My concern is that we may place 
matters out of perspective and fail to see the 
effect o f some proposed action on the preserva
tion of a “ whole”  Institute. Also I am con
cerned that the threat of unilateral action to 
achieve some immediate objective may jeop
ardise the unity and strength of the voice of 
the Amateur Service.

Following our successful Convention/Congress 
last year, the Postmaster-General, the Hon. 
A. S. Hulme, replied to my letter o f thanks 
and said:—

“ I am pleased to note your appreciation of 
Post Office participation in the meetings and 
the successful outcome of the discussions con
ducted. particularly those dealing with matters 
concerning the establishment of a Union of 
Region III. Amateur Societies. I wish you and 
the members of your Institute every success 
in furthering the aims and objectives of the 
Amateur Service.”

May I ask you to ponder on the aims and 
objectives of the Amateur Service, the W.I.A. 
and W.I.A. officers. There should be no cause 
for things to be placed in such a poor per
spective that the ultimate objectives are lost 
sight of!

V. H.F. REPEATERS/TRANSLATORS
During 1968. the Tasmanian Division pro

vided Executive with a detailed case for an 
unattended repeater system in their State. 
Executive had previously been concerned with 
translaters in relation to Oscar/Australis ex
periments, and with repeaters in relation to
W. I.C.E.N. activities. Some excellent material 
on repeater/translator systems was supplied 
on request from A.R.R.L. and other overseas 
Societies, and cases In relation to beacon trans
mitters were familiar to Executive.

Executive discussed the whole matter of 
these systems with the P.M.G’s Controller 
Radio Branch, and the results of negotiations 
were publicised to Federal Council and mem
bers generally, as follows:—

“ Agreement has been reached with the De
partment in relation to repea ters/translators 
as follows:

" ( i . )  The Department will approve the use 
of repeaters/translators in v.h.f. Amateur bands 
either on an experimental basis or on a per
manent unattended installation basis.

“ (ii) Such repeater or translator may either 
re-transmit within the same band or to another 
band. It is anticipated that such equipment 
will not be operated on frequencies below 144 
Me. though consideration may be given to 
their use in the 6 metre Amateur band.

“ (ill) Any application (to be made to the 
Superintendent Radio in the State concerned) 
w ill be considered on its merits and the De
partment w ill have regard to the following 
points:

“ (1) The number of translators permitted will 
be restricted to avoid undue interference In 
Amateur bands.

"(2 ) The Department will require to be satis
fied that the design and construction of the 
particular equipment in respect of which per
mission to operate is sought is o f a satisfactory 
technical standard though reasonable allowance 
will be made for experimental devices.

“ The following additional technical points 
should be noted:

“ (a) The equipment should Include arrange
ments for 'fail safe’ operation, i.e. failure of 
any component will not cause the transmitter 
to lock on.

" (b )  The equipment shall be adequately and 
regularly maintained. A  record shall be kept 
of all essential meter readings obtained during 
each maintenance visit, the repairs, adjust
ments and other maintenance undertaken and 
the purpose o f operation (i.e. the times of
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switching on and sw itching off of the  tran s
lator).

“ (ci Any form of m odulation app rop ria te  to 
the band In use m ay be em ployed. W here sys
tem design requirem ents apply , means should 
be provided to avoid m odulation in excess of 
allowable lim its as a function  of received signal 
strength.

“ i d » No transm ission shall take place in the 
absence of a received ca rrie r or if so desired, 
voice o r o ther m odulation in tended to convey 
intelligence.

“ fiv» The D epartm ent will have to be satisfied 
th a t a perm anen t installation  is desired by a 
reasonable num ber of A m ateurs in the area  
concerned.

" fv .i  Net frequencies or o ther norm ally fre 
quented  band areas shall be avoided for both 
input and  ou tpu t channels of re p ea te r /tran s- 
lator. except w here  th e re  is general agreem ent 
among A m ateurs regarding  such usage.

“ ivi.) The D epartm ent will have to be 
satisfied th a t the equ ipm ent is safe from  u n 
authorised operation and  can be quickly  tu rned  
off in case of m alfunction.

“ fvii.> The site chosen m ust be acceptable 
to the D epartm ent. T ransm it and receive fre 
quencies shall be as approved by the  D epart
m ent. As the  A m ateur Service is a secondary 
service in bands above 144 Me., some res tric 
tion m ay be necessary in regard  to  the use of 
specific channels in these bands,

“ (viii.) Perm ission to use such equ ipm ent 
will be g ranted  on a b a d s  som ew hat sim ilar 
to the licensing of a radio club—nam ely, one 
individual A m ateur w ill be nom inated as be
ing responsible for the  operation of the  equ ip 
ment.

“ fix. I To avoid the need for re p ea te rs / 
translators to be fitted w ith  equ ipm en t for 
identification purposes, stations com m unicating 
th rough them  should include in the ir calling 
procedure an  indication th a t they  a re  oper
ating th rough  a pa rticu la r rep ea ter/tran sla to r.

“ It is an tic ipated  th a t all S ta te  S uperin tend 
ents Radio will be aw are of these  a rran g e
m ents presently . As th e  im plem entation  of 
these a rrangem ents may bring  to ligh t d if
ficulties th a t have been overlooked, some delays 
could occur.

"The D epartm ent suggests th a t, w herever 
appropriate. the local W.I.A. organisation 
should co-ordinate  applications. It is suggested 
th a t persons seeking the  use of these facilities 
should no t hesitate  to m ake personal contact 
w ith the  appropria te  officer in th e ir  S tate, to 
ensure the fu llest possible m utual co-operation ."

G eneral: Once again  the  In s titu te  w as trea ted  
w ith great consideration by the D epartm ent. 
We feel ou r re la tions w ith  Mr. C arroll could 
not be m ore cordial. As is obvious, num erous 
difficulties su rround  th e  problem  of v .h.f. re - 
peaters/transla to rs . We feel the  solution set 
ou t above is em inently  reasonable.

Following the  release of th is inform ation  to 
mem bers in “A m ateur R adio," a general d e 
sire arose for a m eeting to co-ord inate  this 
new  facility. A m eeting  was arranged, an d  
held in Wodonga. M embers from  VK2, 3, 5, 
and  7 a ttended , and  Divisions requested  E xecu
tive’s  participation .

Executive m em bers a ttended , acting  as ch a ir
m an and secretary . The m eeting  published 
detailed m inutes and  because the  m eeting had 
an “ inform al" status. Executive la te r c irculated  
postal motions, based on agreem ents m ade a t 
the W odonga m eeting:

“ cA» That the  following policy be adopted 
in relation to repeaters/transla to rs  in A m ateur 
bands—

1. (i.» A service tran sla to r is a transla to r de
signed to be used by cu rren t mobile equ ip 
m ent using channels A. B and C an d  w ith  
the  in tention  of ex tend ing  th e  range of 
s im ilar operation;
< ii. i An experim ental tran sla to r is a tra n s 
la to r for experim ental purposes for use 
by specially designed equ ipm en t and  not 
in tended to p rovide a use fo r norm al oper
ation.

2. The p rim ary  frequencies for service tra n s 
lators shall be 146.4 Me. in p u t and 145.9 
Me. ou tpu t, and the  secondary channel 
shall be 146.1 Me. inpu t and  145.6 Me. 
ou tpu t w ith  146.2 Me. inpu t and  145.7 Me. 
ou tpu t and 146.3 Me. in p u t and 145.8 Me. 
ou tpu t being reserved for fu tu re  expansion 
of service transla to r facilities sub ject to 
p rior national agreem ent.

3. The frequencies for experim ental tra n s 
lators shall be 145.76 Me. Inpu t and  147.76 
Me. o u tp u t and also 420.739 Me. Input 
and  431.50 Me. output.

4. All transla to rs  shall be designed for a 
deviation of plus o r m inus 15 Kc.

“ 1B> That the  following policy be adopted 
in relation to  net frequencies—

1. That the prim ary  national sim plex 2 m etre 
f.m. frequency be 146.00 Me.

2. That the prim ary  national sim plex 6 m etre 
f.m. frequency shall be 52.525 Me., b u t

th e  52.656 Me. and  53.950 Me. frequencies 
m ay be used as a lte rna tive  S ta te  channels.

3. That the  VK2 Division shall a c t as a Sec
re ta ria t fo r th e  co-ordination  of n e t fre 
quencies including  tran sla to r frequencies."

V oting on these m otions has been in th e  
affirm ative by all Divisions. One po in t w hich 
was discussed w ith  Executive by th e  VK7 
Division was in relation  to the  status of a Sec
re ta ria t. Executive has pu t the view  th a t for 
any In s titu te  activ ity  involving co-ordination  
th roughout A ustra lia , irrespective  of w here  the 
co-ord inating  group o r person is located in 
A ustralia , the  activ ity  should be u n d er the  
contro l of a Federal C o-ordinator. This officer 
is responsible to Federal Council th rough  E x
ecu tive’s Federal A ctivities Officer.

Executive feels th a t th is  follows established 
procedure—the m atte r has been raised by 
m otion fo r the  1969 Convention.

APEX. JAYCEE5 AND OTHERS 
“ ON THE AIR”

A t the  1966 Federal Convention, th e  follow
ing m otion was in troduced as general business:

1968/GB3: “ That th e  W ireless In s titu te  of 
A ustralia  co-opcrate as fa r as possible w ith  
the  A pex Clubs of A ustra lia  in th e ir  suggestion 
regard ing  A m ateu r Radio con tact w ith  A pex 
Clubs in South-E ast A sia.”

Executive w as also independen tly  approached 
by a rep resen ta tive  of Jaycees fo r a sim ilar 
reason. This m a tte r w as raised w ith  the  De
partm en t, whose a ttitu d e  w as m ade clear and 
firm.

I t  appears th a t in  the  past the  A ustralian  
Red Cross Society and various o ther organisa
tions have m ade approaches, both  a t a D epart
m ental and  a t a M inisterial level fo r perm ission 
to use A m ateur frequencies for sim ilar p u r
poses. The D epartm ent is to ta lly  opposed to 
such activ ities on A m ateur bands. I t  feels 
th a t “Jam boree on the  A ir” can be justified 
on th e  basis th a t one of th e  objects of th a t 
activ ity  is to  in te rest young people in A m a
teu r Radio as a hobby, and the  provisions of 
a com m unications facility  is only  p a rt of the  
to ta l object. In the  case of o th e r organisa
tions. the express ob jec t of th e  exercise  is 
the  provision of a com m unications facility. 
T he D epartm ent feels th a t if it m akes an e x 
ception in the case of one of these no doubt 
w orthy  organisations, i t  w ill find itself acutely  
em barrassed  in re la tion  to  o ther applications. 
I t  therefore  seem s probable th a t  any  app lica
tions by Jaycees or Apex w ill no t be suc
cessful.

OTHER MATTERS RAISED WITH 
P.M .G ’s DEPARTMENT

Several m atte rs  affecting pa rticu la r Div
isions w ere  a tten d ed  to  by Executive du ring  the  
year—including  tran sm itte r hun ts  and  6 m etre  
operation in Q ueensland, and  m a tte rs  of call 
sign allocation. Divisions have been inform ed 
of results of E xecutive’s representations.

I.T.U. CONFERENCE FOR 
SPACE TELECOMMUNICATIONS

This is scheduled  to be held a t G eneva in 
late 1970 o r early  1971. Executive has w ritten  
to the  Postm aster-G eneral advising  th a t if an 
A ustralian  co-ordinating  com m ittee is form ed 
sim ilar to the com m ittee p rio r to previous 
I.T.U. Conferences involving frequency assign
m ents, ou r represen ta tive  would be I.T.U. 
Liaison Officer, VK3VX.

In w riting  to the  Postm aster-G eneral, E xecu
tive  sta ted  th a t  w ith  th e  A m ateu r Service 
holding various assignm ents w ith in  the  v .h.f.- 
s.h.f. range, it is essential th a t ou r I.T.U. 
represen tative  be given the  opportun ity  fo r a 
hearing.

T he Postm aster-G eneral has replied  to  the 
effect th a t the Post Office w ill m ake all p re 
parations requ ired  for this Conference. In  so 
doing, it w ill co-ord inate  proposals orig inating  
from  sources w ith in  A ustra lia , and co-opt for 
discussion as requ ired  represen tatives of ser
vices likely  to be affected by such proposals 
and those of o ther countries w hich a re  to 
receive consideration  a t Geneva. W.I.A. I.T.U. 
represen ta tive  VK3VX will be supplied  w ith  a 
copy of proposals w hich may affect the  A m a
teu r Service w hen they  are available.

Executive has subm itted  to I.A.R.U. H ead
q u arte rs  details of v .h.f.-s.h.f. activ ity  in A us
tra lia . as requested.

Fu tu re  D eterm inations: Q uite a large num 
ber of m otions in  th is section is before F ed
eral Council for its discussion. U ndoubtedly  
Executive w ill be requested  to approach the 
Post Office on som e or all of these m atters, 
or m ay be requested  to represen t A m ateurs 
or Divisions from  tim e to tim e th roughou t the 
forthcom ing year. In any  case. Executive w ill 
continue to com ply w ith  In s titu te  policy item  
P.02 of 1951:

“T hat an y  facilities g ran ted  by the  P o st
m aster-G eneral a re  not refused by the  W .I.A.”

Section VI.—CONTESTS AND 
AWARDS

These activ ities  a re  adm inistered  by  Execu
tive th rough  F ederal A ctivities Officer on be
ha lf of F edera l Council. Council d irectives 
from  Convention a re  acted  upon by th e  co
ord ina to r appo in ted  by  E xecutive, and so are 
usually  th e  sub jec t of rep o rt annually  to  
F ederal Council, and therefo re  I w ill no t re 
po rt on con tests  o r aw ards.

H ow ever, I w ish to say  a sincere th an k  you 
to those who so ab ly  look a fte r ou r contests 
and  aw ards—the  m any hours of checking  and 
recording  are  very  m uch appreciated .

Section VII.—GENERAL MATTERS
M otion 1968/6.6: “T h a t the  W ireless Institu te  

of A ustra lia  in a form  app rop ria te  to A m ateur 
Radio publicise the  ann iversary  of th e  a rrival 
of C aptain  Jam es Cook in A ustra lia  1770-1970."

E xecutive  has some suggestions as to  the 
im plem entation  of th is m otion, b u t as a form al 
m otion requesting  a rep o rt on progress made 
is before Convention, the  m a tte r w ill be de
fe rred  u n til the  Convention.

1970 also co-incides w ith  the  60th anniversary  
of the  In s titu te , com m em oration of w hich is a 
m a tte r before 1969 Convention for discussion.

P erhaps bo th  can be su itab ly  com m em orated 
a t th e  sam e tim e? Executive will aw ait Fed
eral C ouncil's in struc tions on these  and  o ther 
com m em orative m atters.

M otion 1968/GBl: "T hat the  appropria te
au tho rity  be approached fo r approval to m in t 
a 5 cen t stam p to  com m em orate the  launching  
of the  first A ustra lian  A m ateur satellite—the  
A ustralis I.—and  th a t the  W .I.A’s sponsorship 
of the  p ro jec t be recognised there in ."

Past Federal P residen t investigated  the  m atte r 
of com m em orative stam ps and  reported  th a t  a 
com m em orative postage stam p depicting  A m a
teu r Radio could be possible if  a strong  ap p li
cation w ere  m ade soon enough. He was advised 
th a t any  appliaction  w ould  be enhanced if  it 
could include a celebration  da te  or som ething 
of th a t  na tu re . P rocedures for apply ing  w ere 
outlined, and  i t  w as ind icated  th a t th e  au th o r
ities w ork  in advance on a tw o-year p ro 
gram m e. H ow ever, as there  is lit t le  likelihood 
of any  launch  of A ustra lis  or o th e r A m ateur 
sa te llite  in th e  near fu tu re , according to re 
ports  received  by E xecutive, w e feel th a t no 
fu r th e r  action on th is  m otion is possible. How 
ever. E xecutive  now is in a position to advise 
Federal Council on fu tu re  com m em orative 
stam p issues.

M otion 1968/GB2: “T h a t because of th e  over
sta tem en t of expenses of th e  Federal Conven
tion  held  in B risbane in 1966, in fu tu re  s ta te 
m ents of receip ts and  expenses re la ting  to 
F ederal C onventions, th e  detail of expenses 
be lim ited  to costs re la ting  d irec tly  to the 
C onventions and  incu rred  only on behalf of 
Federal Executive and  Councillors, and do not 
include expenses incu rred  by D ivisional observ
ers an d  o thers w hich  a re  d irectly  re funded  by 
Divisions o r o thers .”

In accord  w ith  instructions contained  in th is  
m otion. Executive provided Federal T reasurer 
and In s titu te  A udito r w ith  a detailed  b reak 
dow n of 1968 Convention/'Congress expenses. 
This will be a m a tte r of repo rt by th e  Federal 
T reasurer, b u t Executive w ishes to  s ta te  th a t 
the  expenses of th e  inaugural Region III. 
Congress w ere m et from  funds accum ulated  as 
a resu lt of overseas publications d istribution  
by Executive to W.I.A. m em bers.

The g ran ting  of commission to A m ateur 
Societies for hand ling  th e ir  publications was 
an act of de libera te  policy by A.R.L. Board of 
D irectors. Executive believed th a t it was well 
spent in a w ay designed to advance A m ateur 
Radio In this Region, an d  was pleased th a t no 
b u rden  fell on W .I.A. m em bers, by w ay of per 
capita recovery, fo r th e  Region III. Congress.

M iscellaneous M otions:
1968/7.1: “T h a t the  term  H ertz and  its asso

ciated  term inology be used in In s titu te  pu b 
lications a t the  d iscretion  of th e  Publications 
C om m ittee."

This m atte r w as re ferred  to  the Publcations 
C om m ittee, who, a t th e ir  discretion, appear 
not to be using the  hertz ian  term inology. No 
action is requ ired  of Executive.

1968/GB4: “T hat Federal Executive rep o rt on 
the p resen t position w ith  regard  to supply of 
the  b rochure  ‘How Can I Become a Radio 
A m ateu r,’ anrt endeavour to a rran g e  for early  
delivery  to D ivisions.”

A t a recen t Executive m eeting. P ast Federal 
P residen t tab led  an up -da ted  d ra ft of this 
booklet. On exam ination  by Executive, there  
still appears to be a few additions required. 
The delivery date  to  Divisions is s till in d e te r
m inate.

1968/GB5: “T h a t F ederal Council recom m ends 
to Federal Executive the  appo in tm ent of Mr. 
J im  W ebster, VK2ZCW, as Federal Co-ordin-
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a to r of th e  W ireless In s titu te  of A ustra lia  
Youth Radio Schem e.”

Executive has acted  in  accordance w ith  th is  
F edera l Council recom m endation .

1968/GB7: “T h a t the  D ivisions ag ree  on a 
com m on form  of application  fo r  m em bership  
fo r  Inclusion in  th e  In s titu te ’s publication.*’

Divisions have provided in form ation  to  the  
Publications Com m ittee w ho published an  in 
sert to  "A m ateu r Radio”  fo r M arch to  accom 
pany a Federal Com m ent. Some D ivisions have 
com m ented favourably  on the effect th is  has 
had  on m em bership  applications.

1967/GB6: "T h a t the  W.I.A. encourage m em 
bers to  m eet foreign s tuden ts  in A ustra lia , and  
invite  them  to  v isit A m ateur Radio in s ta lla 
tions w hile QSOs w ith  A m ateurs in  th e  s tu d 
e n t's  hom e countries a re  in  progress.”

Executive has been unab le  to  tak e  an y  action 
in regard  to th is m otion d u rin g  th e  past year.

Resolution: "T h a t a review  of th e  Policy 
Book be not undertak en  a t Convention, b u t 
th a t F ederal Councillors peruse  th e  Policy 
Book du ring  th e  year an d  com m unicate any  
suggestions to F ederal S ec re ta ry .”

Executive has received no suggestions during  
the  past year from  F ederal Councillors in 
relation  to the  Policy Book. Som e m otions 
before 1969 Federal Convention m ay requ ire  
subsequent am endm ents to th e  Policy Book.

Venue of 190!) Convention: E x tract from  1968 
M inutes of Federal Convention:

“ D uring  discussion. VK6 inv ited  Federal 
Council to come to  P e rth  in  1969.

"VK2 re fe rred  to the  cost of Conventions 
in VK6, and  th e  fact th a t the  la s t one was 
subsidised by the  VK6 Division.

"F ed era l S ecretary  suggested th a t  Federal 
Executive and  th e  VK6 F ederal Councillor 
exam ine the  aspect of th e  cost of a pro jected  
Convention In P e rth  an d  rep o rt to F edera l 
Council.

“Resolved to th a t effect, w ith  ten ta tiv e  ag ree 
m ent th a t VK6 be th e  n e x t venue—depending 
on E xecutive 's re p o rt on costs.”

Executive discussed th e  m a tte r w ith  VK6 
Federal Councillor, and  in o rd e r to  effectively 
rep o rt to F ederal Council, fe lt i t  w ould be 
re levan t to consider an  a lte rn a tiv e  to  P e rth . 
Accordingly, an in itia l unofficial app roach  w as 
m ade to m em bers of the  C anberra  Radio Club

to provide som e facts w hich  could be placed 
before F ederal Council giving an a lte rna tive  
venue to P e rth .

A  budget of costs fo r a Convention in P e rth , 
as com pared w ith  a Convention in  C anberra, 
w as provided to Divisions in accord w ith  pol
icy item  E01. A pproval for C anberra  as  a 
Convention venue w as received from  all States.

The C onstitu tion  and Policy Book are  silen t 
on m ethods of de term in ing  F ederal C onven
tion  venue—it is custom arily  held in Divisions 
in ro ta tion  and  by inv ita tion ; how ever, the  
m a tte r has been b rought fo rw ard  fo r discussion 
by F ederal Council.

M em bership: A t the  tim e of w riting  this
report, m em bership  figures a re  incom plete. The 
re tu rn s  from VK6 and  VK7 have been regular, 
bu t from  o ther Divisions they  a re  som ew hat 
e rra tic . Executive would appreciate  it if a 
repo rt on Feb ruary  m em bership from each 
Division could be subm itted  a t C anberra. 
Licensed A m ateurs in  VK to ta lled  5792 in  
D ecem ber 1968.

N otable A chievem ents: I t  may be of in te rest 
to m em bers to learn  of som e notable A m ateur 
activ ity  in the  v .h.f.-s.h .f. range, carried  out 
recen tly  in N.S.W. and  Q ueensland, on 1296 Me.

On 29th Decem ber, 1968, VK2ZCF/2 w orked 
VK2ZAH over a 65-mile path . This bette red  
the existing  A ustra lian  record by  abou t 18 
miles. On the  sam e day, VK4TE w orked 
VK4KE/4 over 53 m iles w hich also b e tte red  
the  p revious record.

On 5th Jan u a ry , 1969. VK2ZCF/2 w orked 
VK2ZAC—71 miles—and VK4KE/4 w orked 
VK4ZT/4 over 112 miles. F inally , on 2nd 
F eb rua ry , 1969, VK4KE/4 and  VK4ZT/4 m ade 
tw o-w ay con tact over a 138-mile pa th  and this 
la st m entioned contact will becom e the  A us
tra lian  record.

Personal C ontact: D uring the  year, some
opportun ities  for personal con tact betw een 
Federal and D ivisional officers occurred. The 
VK3 Federal Councillor v isited VK5 and  New 
Zealand, and  m et w ith  VK5 officers and  also 
N.Z.A.R.T. officers. VK5 F ederal Councillor 
visited  V ictoria and  m et w ith  m em bers of 
Executive  and  VK3 officers. VK2 and  VK7 
Councillors and  some m em bers m e t w ith  m em 
bers of Executive, and  th e  VK3 Federal Coun
cillor, a t  a C hristm as P a rty  a rranged  by F ed 
eral S ec re ta ry ’s XYL. Federal P res iden t and

V ice-P resident w ere invited  by VK7 Council 
to visit Tasm ania and discuss Federal problem s 
w ith  them . Federal P residen t and  his XYL 
w ere the  guests of the  VK2 Division a t  the ir 
annual Convention d inner recently . A t the  
W odonga repeater conference, personal m eet
ings betw een VK2, 3, 5 and  7 officers and m em 
bers of Executive occurred.

These and  m any o ther opportunities for 
personal con tact w ere taken by Executive, as 
we feel th a t often problem s arise in our organ
isation th rough  “ breakdow n of com m unica
tions” betw een people.

Executive has placed before Federal Council 
for discussion and  direction, the  m atte r of 
N .Z.A .R.T’s inv ita tion  ex tended  to W.I.A. F ed
eral P residen t to a ttend  the ir G isborne Con
vention in M ay 1969. Executive believes th a t 
it should seize all opportun ities to v isit D iv
isions and  o th e r countries, if invited.

O scar-A ustralis Satellites: No repo rt has been 
received from  th e  group undertak ing  these 
activities. How ever, we are  inform ed by 
I.A.R.U. H eadquarte rs  th a t th e  general s itua
tion is best described  as confused, and getting  
an  A m ateur sate llite  launched is not as easy 
as i t  was. T here  appears to be vigorous dis
cussion on the fu tu re  am ong the  Oscar group, 
and  it is repo rted  th a t a new  group in the  
East Coast area has form ed a body sim ilar to 
the  Oscar body w ith  basically  the  sam e aims. 
This new  group will probably  w ork closely 
w ith  N.A.S.A., b u t th ings generally  in U.S.A. 
a re  unsettled .

As A ustra lia  would rely  on the  provision of 
launch  vehicles by U.S.A., the  position in this 
coun try  is therefo re  indeterm inate.

Section VIII.—CONCLUSION
In concluding this review  of the  p ast year, 

I am  aw are th a t a num ber of erro rs  of Judg
m en t m ay have been m ade. We. as Executive, 
m ust also concede th a t in respect of o ther 
m atters  we m ay not have alw ays done th ings 
In a  w ay th a t would be acceptable to a ll of 
you. Yet, overall, w e believe th a t Executive 
has perform ed an  im portan t role in the  affairs 
of ou r In s titu te , and  has con tribu ted  to  the 
advancem ent of A m ateur Radio both w ithin 
A ustra lia  and  in ternationally .

■ Continued on Page 26)

WIRELESS INSTITUTE OF AUSTRALIA— FEDERAL EXECUTIVE

STATEMENT O F INCOME AND EXPENDITURE 
fo r Y ear ended 28th F ebruary , 1969

BALANCE SHEET 
as a t  28th F ebruary , 1969

1967/68

$215
INCOME:

In te res t received ............................

1968/69

$239.46
1,157 State  C ontributions—per Capita 1.223 70

317 Surp lus P ublication , Badges 485.27
— R efund Expenses, Y outh R adio Schem e 47.38

$1,689

$32
EXPENDITURE:

A udit Fees ........................................ $31.50

$1,995.81

133 D epreciation  ...................................... 154.00
— R.D. C ontest ..................................... 6.50
52 A w ards C om m ittee ................. 10.90
41 QSL B ureau 40.00
34 Contests C om m ittee 28.01
39 M aintenance, Office E quipm ent 20.30
10 Flo ral T ribu tes ................................. 8.00
2 P.M.G. Licence ................................. 2.00

— I.A.R.U. Expenses .... .................... 75.00
108 T ravelling  Expenses ...................... 87.60
203 G eneral Expenses 82.37
507 Stationery , Postage, Telephone 404.31
303 Salaries ......................................... ... . 579.10

16 Insu rance  ....................................... 27.90
8 In te res t, I.T.U. Fund  .......... 317.77

18 Y.R.S...................................................... —
115 A ustralis .............................................. —
44 Badges .................................................. —

30 S ubscrip tions ..................................... —
1,875.26

$120.55
$ 1,695

$6 Deficit
Surplus for Year

REGION III. I.A.R.U. CONGRESS 1968
Fares .......................................................................... $52.00
Accom m odation ....................................................  381.34
D inner ................................................................ .... 218.75
O ther M eals ............................................   184.71
G eneral E xpenses ..............................................  128.99

T ransferred  to  A ccum ulated  Funds $964.89

1967/68

$7,652
987

263
442

49

CURRENT ASSETS:
C om m onw ealth  T rad ing  B ank—

Federal Executive ...............................
P ub lications .............................................
I.T.U. F und ............................................

S undry  D ebtors .......................................
Stock on h and—a t low er of cost

m arke t value ..........................................
P repaym ents ..............................................

.... $1,467.84 
381.98 

6,306.45 
834.88 

o r
325.11
131.34

$9,393

$1,133
FIXED  ASSETS:

F u rn itu re , F ittings and  E quipm ent 
depreciation  .............................................

a t cost less

$10,526 TOTAL ASSETS ............................................
Less

752
5.414

CURRENT LIABILITIES:
Reserve Fund  ............................................
I.T .U ..................................................................
Sundry  C reditors .....................................

$752.00
6,306.45

87.60

$0,166

$4,366
—7

ACCUMULATED FUNDS:
Balance. 1st M arch, 1968 ..........
A dd Surplus fo r year .........................

$4,359.16
120.55

Less Region III. Congress .................
$4,479.71

964.89

$4,359

AUDITORS’ REPORT

1968/69

$9,447.60

1,213.27

$10,660.87

7,146.05

$3,514.82

We have exam ined the books and  vouchers of the W ireless Institu te  
of A ustra lia  iFederal Executive! fo r the  year ended 28th February , 
1969. In  ou r opinion the  accom panying B alance Sheet is properly 
d raw n up so as to give a tru e  and  fa ir view of the  state  of the  affairs 
of the  Federal Executive as a t  28th February , 1969, and the  attached 
S ta tem en t of Incom e and E xpend itu re  is p roperly  draw n up so as 
to give a tru e  and fa ir view of the  resu lts  for the  year ended 28th 
F eb ruary . 1969.
M elbourne, H ebard and Gunning,
14th M arch, 1969 Public A ccountants
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/2eview
WORKING WITH OSCILLOSCOPE
By C. W. Saunders

This ra th e r large book of 104 pages m easur
ing 11 x 8Va in., devotes m ore than  half the  
available space to d iagram s and  circuits. I t  is 
this rev iew er’s opinion th a t  th e  d raw ings are 
unnecessarily  large and it is difficult to accept 
the som ew hat unconventional style, a lthough it 
m ust be adm itted  it is very  distinct.

The first 32 pages a re  devoted to w h a t are 
called lessons. These lessons outline the  theory  
and operation on the  oscilloscope, oscillographic 
patterns, tim e base oscillators, vacuum  tube 
tim e base generato rs and vertical deflection 
amplifiers. The rem ainder of the book com 
prises 26 projects, enabling  th e  read e r to  apply 
the oscilloscope to practical experim ents using 
the oscilloscope as a test in s trum en t in a large 
variety  of applications. The tex t is liberally  
supplied w ith  illustra tions of the types of trace 
to be expected under various condtions.

TAB Book No. 472. P rice  $US4.95.

THE TYPE HID IONOSONDE
By L. I. M cGarry and S. M. Cam pbell

It may be recalled  th a t the  purpose of this 
series is to m ake availab le inform ation  abou t 
aspects of the  w ork of th e  Ionospheric P red ic
tion Service Division, B ureau  of M eterology, 
w hich may be of some in te rest bu t would not 
norm ally  be published in any scientific or 
technical journals.

The A ustralian  Ionospheric P red iction  Service 
uses vertical incidence ionospheric sounders to 
obtain data  for prediction  and research  p u r
poses. One such sounder, the  Type 111D iono- 
sonde, was designed and  bu ilt by the  Prediction  
Service. This rep o rt gives a technical descrip 
tion of the  m ethods used to sound th e  iono
sphere and  record the resu lts  on 35 m m . film. 
T he repo rt is illustra ted  w ith  block d iagram s 
and  drawings.

O ur copy from  Ionospheric P rediction  Service 
Division, C om m onw ealth C entre, Chifley Square , 
Sydney.

SEMICONDUCTORS: FROM A TO Z
By Phillip  Dahlen

This book proved to be an  ex trem ely  in te r 
esting and  inform ative publication. The 26 
chapters, spread over 272 pages w ith  over 300 
illustrations, gives a w ealth  of inform ation  on 
the  range of transisto rs  and sem iconductors in 
use today—from  basic diodes and  transisto rs  to 
FETs. MOS-FETs, tunnel diodes, in tegra ted  
circuits, varicaps, photo FETs, ligh t sensitive 
and  light-em issive devices, u n ijunc tion  tra n 
sistors, field-effect diodes, SCR an d  zener 
diodes, etc. I t  explains how  these various 
devices w ork and how th ey  a re  used, w ith  
com plete descriptions of all the  common and 
unique c ircuits used  in m odern  sem iconductor 
technology.

The con ten t begins w ith  a review  of how 
basic sem iconductors w ork, including  types and 
function, how a tran sisto r conveys a signal 
biasing techniques, effects of tem pera tu re , fac
tors lim iting  frequency response, etc. Succeed
ing chap ters  delve into the  a rena  of field- 
effect transistors by exp lain ing  the  differences 
betw een FETs and  regu la r transisto rs, junction  
FET applications, frequency response, tem pera
tu re  effects and  depletion  and  enhancem ent 
type MOS-FETs.

Considerable a tten tion  is given to in tegrated  
c ircu it applications. The use  of varicaps is 
also covered, as w ell as u n ijunc tion  transisto rs, 
field-effect diodes, zener diodes, diacs, and  
triacs, etc.

TAB Book No. 493. The price  quoted  is 
$US7.95 hardbound  o r $US4.95 paperbound. We 
are given to unders tand  th a t TAB books are 
available from  Robertson & M ullins in  M el
bourne.

SILENT KEY
It is with deep regret that we 

record the passing of the following
Amateur:

VK3AOM—George W. Baty.

Ccorre6ponaen.eede
Any opinion expressed under this heading Is the 
individual opinion of the writer and does not 
necessarily coincide with that of the Publishers.

REMEMBRANCE DAY CONTEST
E dito r “A.R .,” D ear Sir,

Now th a t the  resu lts  of th e  1967 Rem em 
brance  Day C ontest have been published, also 
th e  new  Call Book, the  w rite r has conducted 
a deta iled  investigation in to  th e  R.D. C ontest 
ru les to try  and  find a so lution to  m ake the  
contest a b e tte r one for all A m ateurs, yet 
keeping  to  th e  expressed  in ten tion  of th e  
contest.

F irst of all it comes as a shock to find th a t 
the  R.D. Contest, in its p resen t form , is not 
a very dem ocratic con test because app rox i
m ately  200 licensed A m ateurs cannot tak e  p a rt 
fully in th e  con test if they  w ish  to  do so.

The w rite r has very  carefu lly  exam ined  the  
1967 R.D. C ontest ru les published  in “A m ateu r 
Radio,” Ju ly  1968, the  E d ito ria l b y  VK3QV 
and  the  a rtic le  by VK3TX in the  A ugust 1968 
issue.

The rules com m ence. *‘A perpetual trophy  is 
aw arded  annually  for com petition betw een D iv
isions . . F u rth e r on the  ru les s tate: "VK1 
scores will no t be included w ith  VK2, no r 
VK8 w ith  VK5,” b u t in the  Receiving Section: 
“VK1/VK2 and  VK5/VK8 a re  considered to 
be the  sam e area  fo r scoring purposes.”

The Call Book, page 56, shows th a t  th e re  
a re  only six  Divisions—being New South W ales. 
V ictoria. Q ueensland. South A ustra lia , W estern 
A ustra lia  and  Tasm ania.

Now for the  purpose of C om m onw ealth  a d 
m in istra tion , A ustra lia  and  its T errito ries  are 
div ided  into 10 call-sign areas, and  to m ake 
m a tte rs  m ore com plex, in some areas the  call 
sign carries  a d ifferen t num eral to  o ther call 
signs in the  sam e political area, i.e. areas u n d er 
th e  sam e State G overnm ent.

For instance, w hile Lord Howe Island c a r
ries the  prefix VK2, being p a rt of N.S.W., 
M acquarie Island carries  th e  prefix VK0, a l
though it comes under Tasm anian S ta te  
Jurisdiction, iThose living on M acquarie Is 
land are  en titled  to vote in T asm anian  m u n 
icipal elections, being considered Tasw egians.)

I am not sufficiently fam iliar w ith  the  In te r
nal adm in istra tion  of the  W.I.A. to know  if 
VK1 is p a rt of th e  N.S.W. Division, and  so on, 
b u t it is obvious from  the  ru les th a t  tran sm it
ting  A m ateurs in VK1, VK8, VK9 and VK0 
i except w here th e ir  dom icile is in a pa rticu la r 
S tate) cannot com pete fu lly  in the  R.D. Contest.

My solution to  th is  problem , therefore , is to 
create  ano ther Division to be know n as the  
T errito ries Division, in w hich a ll A m ateurs in 
any A ustra lian  C om m onw ealth T errito ry  w ould 
be Included. The Call Book shows th a t  th e re  
a re  abou t 200 such A m ateurs.

I t  m igh t be th o u g h t th a t adm in istra tion  of 
such  a Division could be difficult, b u t the 
I.A.R.U. operates on a w orld -w ide basis and  
I have no doubt th a t  a rea lly  active D ivisional 
C om m ittee could m ake such a Division w ork 
able. Space does not perm it going into details.

The second portion  of the  solution to the 
R.D. Contest problem  Is to  include the  reg is te r
ed W.I.A. S.w.l. m em bers in h is  or her own 
D ivision’s logs. (VK1, VK8, VK9 and VK0 
w here  applicable in  the  proposed T errito ries  
Division.)

L astly , it is necessary to  revise the  form ula 
and  I propose the  following:

A verage of top 12 transm itting  logs p lus av er
age of top  6 receiving logs p lus (Divisional 
logs en tered  d ivided by D ivisional licences, 
m ultip lied  by to ta l points from  all e n tran ts ).

I believe th a t these suggestions would allow 
all tran sm ittin g  and  s.w.l. A m ateurs to  p a r
tic ipate  to the  fu llest ex ten t in the  contest 
and  m ake  it m ore equ itab le  betw een D iv
isions. I t  w ill be noticed th a t  in the  form ula 
th e  w ord S tate  has been replaced w ith  the 
w ord D ivision, since the con test is n o t be
tw een S tates b u t betw een Divisions.

This proposal m eans th a t each  tran sm ittin g  
A m ateur and  each  W.I.A. reg istered  S.w.l. has 
h is indiv idual score assisting  his Division, 
w hereas a t  p resen t th e  scores of VK1 an d  VK8 
tran sm ittin g  A m ateurs a re  excluded by the  
ru les, w h ils t VK8, VK9 and  VK0 ap p aren tly  
cannot be included in p resen t form ula as they  
a re  no t D ivisions as requ ired  in th e  first p a rt 
of th e  rules. No doubt th e  poor response from  
VK1, VK8, VK9 and  VK0 can  be a ttr ib u ted  
m ainly  to  th is  factor as th is  exclusion does not 
con tribu te  to g rea t en thusiasm  for th e  R.D. 
C ontest in  these  call areas.

I firm ly believe th a t this proposal is the  
m ost dem ocratic so fa r proposed although  i t

c an n o t overcom e th e  apathy  in  th e  R.D. Con
te s t w hich  appears to  ex ist in  som e Divisions 
to  a g rea te r e x ten t th a n  in others.

—C. A. C ullinan , VK3AXU.

S.W.L. PARTICIPATION IN VK CONTEST 
E dito r “A .R .,” D ear Sir,

A fte r read ing  Mr. T rebilcock’s le tte r  in the 
Ju ly  1968 “A.R.,” I decided th en  and  th e re  
th a t  I w ould p a rtic ipa te  in the  V K /ZL /O ceanin 
DX C ontest despite the  fact th a t  a t  th is tim e 
I had  had  m y L afaye tte  HA230 only four 
m on ths and  m y coun tries  h eard  ta lly  was 
ab o u t 25.

I partic ipa ted , listened for a to ta l of 12 hours, 
and  heard  100 stations for 4575 points, and  sent 
in my en try . I was su rprised  and  pleased to 
receive a certificate. H ow ever, th e  discovery 
th a t  only ten  VK lis teners  sen t in  an  en try  
b itte rly  d isappo in ted  me.

O verseas lis teners  sen t in en trie s  w ith  scores 
like  48, 24, 12 (UP20388, UC20081 and  HA5153 
respec tive ly ). M uch as I would ha te  to kill 
th e  ZL C ontest M anager w ith  w ork, I th in k  
i t  w ould  he lp  th e  sp irit of the  con test if even 
low -scoring  lis teners  en tered .

I m ay be fo rty  years younger than  Eric 
Trebllcock. b u t I w holehearted ly  sym pathise 
w ith  h is feelings as  expressed in  his le tter.

—Colin K ilduff, WIA-L2342.

DEFINITE SUNSPOT NUMBERS 
FOR 1968

By M. W aldm eier, Eidgenossische S ternw arte , 
Zurich , Sw itzerland.

D. Ja. Fe. Mr. .Ap. My. Jn . Jl. A g. Sp. Oc. No. De.
1 119 208 108 122 126 139 55 98 78 75 89 104
2 123 211 110 108 144 134 37 91 82 73 76 109
3 128 199 92 98 143 121 30 92 119 108 76 113
4 137 170 86 96 138 114 26 94 118 119 81 116
5 152 137 77 89 127 115 28 94 111 118 97 118
6 150 114 67 85 142 129 41 95 96 126 92 117
7 164 86 58 79 135 138 54 100 90 135 92 116
8 182 97 67 82 128 119 89 113 106 112 89 122
9 200 95 65 94 122 103 91 98 128 87 105 130

10 198 92 74 104 117 99 99 90 138 70 111 117
11 154 89 85 95 106 87 124 104 145 95 106 101
12 144 76 87 83 82 105 152 116 150 99 94 68
13 139 67 89 60 91 108 147 142 153 70 94 75
14 107 69 67 96 80 114 138 165 113 76 85 81
15 94 87 59 110 95 107 123 172 88 90 84 84
16 78 85 46 114 103 103 129 170 84 88 84 67
17 68 94 59 91 114 113 117 160 81 82 82 77
18 60 78 59 63 136 121 96 148 85 108 77 93
19 58 65 53 53 138 107 102 136 88 112 80 101
20 55 72 60 63 140 103 93 122 84 114 92 102
21 55 79 70 64 142 108 93 138 90 122 84 107
22 69 82 91 68 143 94 86 143 99 134 81 114
23 75 93 113 50 149 101 93 126 118 136 76 114
24 93 119 132 48 165 113 101 108 149 139 67 125
25 90 161 143 64 146 111 124 86 187 138 80 131
26 87 150 141 50 121 107 130 77 184 133 89 140
27 88 126 146 57 139 102 127 67 176 138 87 148
28 140 124 138 82 133 111 118 49 149 118 73 139
29 175 120 127 71 135 94 129 64 137 114 73 139
30 185 154 96 126 88 115 68 91 112 83 119
31 209 134 136 93 63 99 117

M ean: Jan . 121. 8. Feb. 111.9, Mar. 92. 2, Apr.
81.2, M ay 127.2, Ju n e  110.3, Ju ly  96.1, Aug. 
109.3, Sep. 117.2, Oct. 107.7, Nov. 86.0 Dec. 109.8. 

Y early M ean equals 105.9.

FINAL SMOOTHED SUNSPOT
NUMBERS

Ju ly  1967 ............... .......................  94.2
A ugust 1967 . .. .......................  95.4
Sep tem ber 1967 ........................ 95.3
O ctober 1967 ....... .......................  95.0
N ovem ber 1967 .. .......................  97.1
D ecem ber 1967 .. .......................  100.6
J an u a ry  1968 ....................... 102.6
F eb ru a ry  1968 .... ....................... 102.9
M arch 1968 .......... ........................ 104.6
A pril 1968 .......... ........................ 107.2
M ay 1968 ................ ......................  107.6
Ju n e  1968 ............... ....................... 106.6

M ean equals 100.8.
—C om m onw ealth  of A ustra lia  Ionospheric 

P red ic tion  Service.
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NEW CALL SIGNS
NOVEMBER 1968

V K 2F X —F. W . N a irn . 2/25 D e lm a r  P d e ., 
G lad e sv ille , 2111.

V K 2A G V —G . M. D ow se, 18 D av id so n  A v e ., 
W oonona . 2517.

V K2A V V —P e n r i th  H ig h  S choo l R ad io  C lu b , 
S ta t io n : P e n r i th  H ig h  S choo l; P o s ta l: 
80 G re a t W e s te rn  H 'w a y , S p rin g w o o d , 
2777.

V K 2B JC —J . C hesse ll. 2 E sp la n  C o u rt, T h e  E s 
p la n a d e . A sh fle ld , 2131.

V K 2Z G T —D. K . W. B ra d b u ry . “ K a ra n a ,” 
D e rr iw o n g , 2745.

V K 2Z JA —I. B. B n w m a k e r , 15 A k u n a  S t., 
K e ira v ille . 2500.

V K 2 Z JI—J . F . D av is . R .A .A .F . B ase . R ic h 
m o n d . 2753.

V K 2Z K I—J. T h o m as . 81 H a n b u ry  S t.. W c n t- 
w o r th v il le  S o u th . 2145.

V K 2Z K V —K . J .  C ox , S tu r t  H 'w a y , F o re s t  H ill, 
v ia  W agga W agga. 2650.

V K 2Z LA —J . L. M. A n d re w s , 49 L o rd  S t., R o se
v ille . 2069.

V K 2ZM L— R. J . M ansfie ld , 33 B u n d a r ra  R d ., 
B e lle v u e  H ill, 2023.

V K 2Z N C /T —N. A. D u n n . 6 P a t  H a rg ra v e s  P I., 
M a ro u b ra , 2035.

V K 2Z PX —P . W. W alto n . S ta t io n : 99 H a rd tn g e  
S t., D e n il iq u in ; P o s ta l:  P .O . B ox  267, 
D e n iliq u in , 2710.

V K 2ZSS—S. F . W ilson . U n it 2, 76 L a u d c n d a le  
A ve .. F a ir l ig h t. 2094.

V K 2Z ZM —B. K . B o a rd m a n . 108 C h e lm sfo rd  
A ve.. E a s t L in d fie ld . 2070.

V K 3B R /T —R. B . R u sse ll. 1 C e d a r  C rt., F o re s t 
H ill. 3131.

V K 3A C T /T —B. J . L a k e y , 32 G ile s  S t.,  M irboo  
N o r th . 3871.

V K 3A EI—R. A. H ip w e ll , 57 P ie r  S t., D ro m a n a , 
3936.

V K 3A K Q —K . J .  E c h b e rg , L o t 10. B a h a m a  C rt., 
V e rm o n t, 3133.

V K 3A O Z— G. O. W . N ie le , 14 E la in e  C rt., 
S p rin g v a le , 3171.

V K 3Z D B —J . M. S h aw , M y rrn e e , W a n g n ra tta , 
3732.

V K 3Z EW —P . A . S tro u d e , L o t 38, S h e lle y  A ve ., 
B a y s w a te r , 3153.

V K 3Z O G —P . G. M. B ru e r , F la t  11, 65 T ivo li 
R d .. S o u th  Y a r ra , 3041.

V K 3Z P T —F. H . B irk b e c k , 35 R ic h m o n d  S t ,  
S o u th  B la c k b u rn . 3130.

V K 4A E—J . D. E lshoff, S ta t io n : 351 R ode R d ..
C h e rm sid e , 4032; P o s ta l: 394 R o d e  R d ., 
C h e rm sid e . 4032.

V K4D Y —A. J .  C h ap p e l. D 'A g u ila r , 4513.
V K 4H O —C. C h u rm . 1 R o llan d  S t.,  N o r th  W a rd , 

T o w n sv ille . 4810.
V K 4IS—A. L. S te h n . 210 A lm a S t., R o c k h a m p 

to n , 4700.
V K 4K C —G . J .  G riffith s, 1 N ew  S t.. N e ra n g , 

4211.
V K 4M U —T. W. M ark s . 22 R e n ita  S t„  A sp ley . 

4034.
VK4NO— E. T. N o rr is , 210 H u m e  S t., T o o 

w oom ba . 4350.
V K 4 0 B —R o ck h a m p to n  D is tr ic t  B oy  S c o u ts ’ 

R ad io  C lu b , S ta t io n : S eeo n e e  P a rk .
R o ck h a m p to n , 4700; P o s ta l: F itz ro y  S t.. 
R o ck h a m p to n , 4700.

V K 4 0 Q —P. J .  M u rd o ch . 29 S ix th  A v e ., P a lm  
B each . 4221.

V K 4Q P—J . R. G o d so n . 35 C h a rle s  S t.. G la d 
s to n e . 4680.

V K 4 T K --I. H. C am p b e ll . 31 K a m a rin  S t -  
M an ly , 4179.

V K 4Z PM —P . J .  W e ir-S m ith . M Q27, B o rn eo  
B a rra c k s . C a b a r la h . 4350.

V K 4Z T R —T. C o n n o lly , 28 B iru b i S t. .  C o o r- 
p a ro o , 4151.

V K 4Z T S—G . T . S c h o tt . W oond i R d .. B ell. 4408.
V K 5E I—W. E. D ix o n . 18 M o ste r to n  R d ., E liza 

b e th  P a rk .  5113.
V K5ZAG — E. W. D e a k in , 109 F re n c h  T ee .. P o r t  

P ir ie . 5540.
V K 5Z A H —P. R . P a r is e . 53 E n te rp r is e  R d ., 

E l iz a b e th  E a s t , 5112.
V K 5Z B U —H. J . B u tto n . 10 P r ic e  A ve ., K le m - 

zig , 5087.
V K 5ZCE— R. J . S ieb e r, 238 V ic to ria  T ee ., H a w 

th o rn , 5062.
V K 5Z C K —R. L . R eseck . 8 N o r th  P d e .,  K in g s -  

w ood . 5062.
V K 5ZCQ —J . A. M cL a ch lan , 7 A u s t ra l  T ee ., 

M o rp h e ttv ille , 5043.
V K 5Z SL—P . L a w so n , 1 D o reen  S t., P ro sp e c t, 

5082.
V K 6Z D Z—A. P. L egg . C /o . M o rris  H o te l. I n n a -  

loo. 6018.
V K 6ZEQ —A. W . P ik e . 6 L a th a m  S t.. A lfre d  

C ove. 6154.
V K 6Z F J—S. J .  T h o rn e tt ,  1196 A c a n th u s  R d ., 

R iv e r to n . 6155.
V K 8A F—J .  S. S isson . S ta t io n : 4417 B u lb u l S t.. 

L u d m illa . D a rw in , 5790; P o s ta l:  B ox
2457. D a rw in . 5794.

V K 8A Z—B. G a rd in e r , 2012 Y o u n g  C res ., A law a , 
D a rw in , 5790.

V K 8PB —A. D 'A rc e y . 1950 T ro w e r  R d ., A law a , 
D a rw in . 5790.

V K 8Z K A —P . M. V an  d e r  V eld en . F la t  1, 2332 
A u s tin  L a n e . D a rw in . 5790.

V K 9D H —D. G . H a llam . S ta t io n : C assia  C res ., 
S ec tio n  41. L o t 51. L a e . N .G .; P o s ta l: 
C /o . O .T .C .. B ox  251. L a e . N .G .

V K 9LA —L a e  A m a te u r  R ad io  C lub . S ta t io n : 
B u g an d i H ig h  S choo l. M a rk h a m  R d ., 
L ae . N .G .: P o s ta l: C /o . H o n . S e c re ta ry , 
P .O . B ox  799. L ae . N .G.

CANCELLATIONS
V K 2A U W —P . R . Cr<v*thwaite. N o t ren ew ed . 
V K 2B G G —G . J .  G riffith s. N ow  V K4K C. 
V K 2B IH —J . H. T h o m p so n . N o t renew ed- 
V K 2BM G —G. M. B ro w n in g . N o t re n e w e d . 
V K 2B W R —W. R. R in d o n e . N o t re n e w e d . 
V K 2Z G L —P . C. K lo p p e n b u rg . T ra n s fe r re d  I n 

te r s ta te .
V K 3 R G /T —R. B. R usse ll. N ow  V K 3B R /T . 
V K3V O —R. J .  C la rk . D eceased .
V K 3A C O —S t. A n n es  S c ien ce  C lu b  C .E .G .S ., 

S ale . C eased  o p e ra tio n .
V K 3Z Q C —B. J .  L a k e y . N ow  V K 3A C T /T . 
V K 3Z X S— P . A . S tro u d e . N ow  V K 3ZEW . 
V K 4A D —A. D ’A rcey . N ow  V K 8PB .
V K 4B T—N. W. A tk in so n . N o t re n e w e d . 
V K 4Z C A —A. J .  C hap p e l. N ow  V K4DY.
V K 4Z C I—I. H. C am p b ell. N ow  V K 4T K . 
V K 4Z C K —R. W . J .  H aze ll. T ra n s fe r re d  N ew  

S o u th  W ales.
V K 4ZCL—C. C. B u n n . C eased  o p e ra tio n . 
V K 4Z E T —E. T. N o rris . N ow  V K4N O .
V K 4ZLS— A. L . S te h n . N ow  V K 4IS.
V K 5D I—W . T . L u cas . N o t ren ew ed .
V K5NC—K . G . E llis . C eased  o p e ra tio n . 
V K 5Z E A —I. C. B a tty . N o t re n e w e d .
V K 5Z E T —E. R. T u o h y . N o t ren ew ed .
V K 8Z EC —P . M. V an d e r  V elden . N ow  V K 8Z K A . 
V K 9JM —J . P . M eehan . T ra n s fe r re d  to  N .S.W . 
V K ^A L— A. N icko ls. L e ft A n ta rc tic a .
V K 0IA —D. P . J a m e s . L e f t  A n ta rc tic a .
VKOJW —J . G . K a a rs b e rg . L e ft A n ta rc t ic a . 
V K 0V K —V. J .  K itn e y . L e f t  A n ta rc t ic a .

DECEMBER 1968
V K 1A D — G. M. B ro w n , S ta t io n : 5 P a lm e r  S t..

G a r ra n . 2605; P o s ta l:  P .O . B o x  183,
M an u k a , 2603.

V K lL F —L. B. F is h e r , 7 E ld e r  S t., B ra d d o n , 
2601.

V K 1Z JH —J . H y n e , S ta t io n : 12 P e rk in s  P I.,
T o rre n s . 2607: P o s ta l: P .O . B o x  1271,
C a n b e rra  C ity , 2601.

V K 2A D E—F. N. L e v e rr ie r . 21 A lla m b ie  R d., 
C astle  Cov«. 2069.

V K 2A G J—C. P . D aw , “ W o o d lan d s .”  W o m b at. 
2595.

V K 2B A V —C o w ra  H igh  Schoo l R ad io  C lu b . 6 
W a lk e r  S t.. C o w ra . 2794.

V K 2B E W —E. A. W no d b rid g e , 2 D o rm an  C res.. 
L in d fie ld . 2070.

V K 2B R U —S. A. B ru n e tte . 51 I l fo rd  A ve.. 
B u tta b a  H eig h ts , v ia  R a th m in e s . 2283.

V K 2B V R —V. A. R o ch fo rt. 1 H e m in g w a y  C res.. 
F a irfie ld . 2165.

V K 2Z D Z —D. J .  W illiam son . 16 M a rk e t S t., 
B a n k s to w n . 2200.

V K 2Z FH —A. C. C ou n se ll. 11 A lla n d a le  S t., 
B eresfie ld . 2322.

V K 2ZSV —B. S. S tev e n so n . 21 G le n d o w e r A ve., 
E a stw o o d . 2122.

V K 2Z Z O —P. J . W ait. 25 S tra th lo ra  S t.. S tr a th -  
fie ld , 2135.

V K 3A Z—J . D. L u n d y . 90 D a ln y  R d .. M u rru m -  
b ee n a . 3163.

V K 5CW —P . A. D en n iso n . S ta t io n : 44 J o h n s to n e  
R d .. O ak la n d s  P a rk .  5046; P o s ta l: D ep t, 
o f P h y sic s . U n iv e rs ity  o f A d e la id e , 
A d e la id e . 5000.

V K 5D Z—M. J .  G ro th . 75 C h a rle s  S t., P ro sp e c t, 
5082.

V K 5P A —P . A. M a tth ew s. 11 G u r r  S t.. G o o d - 
w ood , 5034.

VK5QG— G. E. S o u th g a te , 203 W rig h t R d ., 
V a lley  V iew . 5093.

V K 5Z C T—R. J .  C u n n in g h a m . 59 T e u sn e r  D r., 
M o rp h e tt V ale . 5162.

V K 6FR —R. F . F ro s t. C /o . N .A .S .A . S p ace  
T ra c k in g  S ta tio n . C a rn a rv o n , 6701.

V K 6G T —G . J . B ed w ell, 43 P a n d o ra  D r., C ity  
B each . 6015.

V K 6W X —W. G. G a r to n . 5 “ S a n ta  B a rb a ra ” , 
H as tin g s  S t.. S c a rb o ro u g h . 6019.

V K 6Z G H —C. P . C ea rn s. S ta t io n : C a rn a rv o n ;
P o s ta l: P .O . B ox  98. C a rn a rv o n . 6701.

V K 7R R —B. J .  M o rg an . 110 H a m p d e n  R d ., 
H o b a rt. 7000.

V K 7T C —H o b a rt T e a c h e rs ’ C o llege  E lec tro n ic s  
C lu b . 2 E d w a rd  S t.. G leb e . 7000.

V K 7ZC D —C. A . D a n fo r th . 9A P h ilo s o p h e r  S t -  
S av ag e  R iv e r . 7321.

V K 8D A —D arw in  R ad io  C lu b  In c o rp o ra te d . 
S ta t io n : 1 K e r in  P I.. R ap id  C ree k , 5792; 
P o s ta l: P .O . B ox  1897. D a rw in . 5794.

V K 9K Y —K . Y u n -H u n g  Y oung . C /o . Io n o sp h e ric  
P re d ic tio n  S e rv ic e  S ta tio n . P .O . B o x  31, 
C ocos (K ee lin g ) Is lan d , In d ia n  O cean .

CANCELLATIONS
V K 2H I—A. H. B ro d ric k . T ra n s fe r re d  to  N.T. 
V K 2JK —J . S. V ard y . N ot ren ew ed .
V K2W O —H. F. O w en . N ot ren ew ed .
V K 2B L F —L. B. F ish e r . N ow  V K lL F .
V K 2B R F —R. C. F ro sb e rg . N o t ren ew ed . 
V K 2 Z A F /T —J .  L. H a rr iso n . T ra n sfe rre d  to

V K 2ZQ M —G . V. C om ber. N o t ren ew ed . 
V K 2Z SB —S. A. B ru n e tte . N ow  V K2BRU . 
V K 3A Z—A. E. A v a rd . N o t ren ew ed .
V K 3M K —J . D. L u n d y . N ow  V K3A Z.
V K 3A Y H —E. A. H a y w a rd . N o t ren ew ed . 
V K 5SL— N. L. S jo b e rg . C eased  o p e ra tio n . 
V K 5ZBB— R. J .  L a n g d o n . T ra n s fe r re d  to  N .S.W . 
V K 5Z B H —M. R. H ask a rd . C eased  o p era tio n . 
V K 5Z D H —R. A. Ja c k so n . C eased  o p e ra tio n . 
V K 5Z M G —M . J . G ro th . N ow  VK5DZ.
V K 5Z PM —P . A . M atth ew s. N ow  V K 5PA . 
V K 6G D —H. R. G e ld a rd . D eceased .
V K 6Z E F —R. F. F ro s t. N ow  V K 6FR.

☆

W.I.A. ANNUAL REPORT
(C o n tin u e d  fro m  P ag e  24)

O ne fe a tu re  o f th e  y e a r  u n d e r  rev iew  h as  
b ee n  th e  s tr in g e n t c ritic ism  th e  E x e cu tiv e  h as  
re c e iv e d  fro m  o n e  D iv is ion . I d o  n o t be liev e  
th a t  th a t  c r i tic is m  has  on  all occasions been  
u n ju s ti f ie d , n e i th e r  do I  co n s id e r  th a t  w e  h a v e  
rece iv ed  a n y  g e n e ro s ity  o r  u n d e rs ta n d in g  from  
th a t  D iv is ion . T h e  e ffec t h a s  b ee n  to  d iv e r t  
m u c h  tim e  a n d  en e rg y  from  p ro d u c tiv e  a c tiv 
itie s  to  th e . a t  tim es , seem in g ly  in te rm in a b le  
d isp u te s . A n o th e r  e ffec t h a s  b ee n  to  m a g n ify  
sm all m a tte rs  to  a n  im p o rta n c e  th e y  do n o t 
ju s ti fy .

So, fo r th e  fo r th c o m in g  y e a r, w e seek  th e  
c o n s id e ra tio n  a n d  u n d e rs ta n d in g  o f a ll th e  
D iv is ions . T o  e x p e c t th e  b e s t fro m  h o n o ra ry  
officers su b je c t to  th e  u n re m it t in g  p re s su re  of 
th e  p a s t y e a r  is  u n re a l is tic . T h e re  m u s t be 
o ccasio n s  w h en  th e r e  is a  le g itim a te  an d  
ju s tif ie d  d iffe re n c e  o f v ie w  b e tw e en  a D iv 
is ion  a n d  th e  E x e c u tiv e , as th e r e  m u s t be 
b e tw e e n  D iv is io n  a n d  D iv ision .

T o  re so lv e  th e se  d iffe re n ces , to  re a c h  a g re e 
m e n ts , to  ad v ise  E x e c u tiv e  in  th e  e x e cu tio n  
of th e se  a g re e m e n ts  is th e  p u rp o se  o f a F ed e ra l 
C o n v en tio n . E x c e p t in  th e  m ost u n u s u a l case, 
th e se  c a n n o t b e  sa tis fa c to r ily  reso lv ed  b y  th e  
u n ila te ra l  e x e rc ise  o f n o n -c o n s ti tu tio n a l p o w er 
b y  o n e  D iv is ion .

L ik ew ise , i t  s h o u ld  b e  rem e m b e re d  th a t  a t 
tim es  w h en  in fo rm a tio n  is so u g h t, th e  E x e c u 
tiv e  w ill, in  re sp e c t o f th e  m a tte r , n o t h av e  
c o m p le ted  i ts  ta sk . T o  d e m a n d  th a t  th e  E x e c u 
tiv e  ju s t i fy  w h a t  i t  h a s  o n ly  h a lf  d one  is  n o t 
to  e x e rc ise  r e s tr a in t  a n d  is u n rea lis tic .

In  th e  fo r th c o m in g  y e a r, th e n , le t  u s  a ll try  
to  av o id  a  re p e n t of th e  p a s t y e a r ;  le t  u s  all 
e x e rc ise  som e to le ra n c e  a n d  u n d e rs ta n d in g  an d  
a lso  ab o v e  a ll. r e m e m b e r  th a t  in m o s t cases 
th e r e  is ro o m  fo r tw o  q u ite  le g itim a te  b u t  d if 
f e r e n t  v ie w s  on  th e  sam e  s u b je c t, b u t  p ro p e r  
p ro c e d u re s  e x is t  w h e re b y  one  p a r t  o f th e  
In s t i tu te  can  a t te m p t to  c o n v in ce  th e  In s ti tu te  
a s  a  w h o le  of th e  w o r th  of its  v iew s. So 
E x e c u tiv e  seek s  th e  p e rso n a l s u p p o r t of eacn  
F e d e ra l C o u n c illo r, w ho  above a ll w e  believ e  
s h o u ld  n o t e n g a g e  In a c tio n s  th a t  a re , w h e th e r  
ju s tif ie d  o r  n o t, d e s tru c tiv e  o f th e  In s t i tu te  as 
a w h o le . W e a lso  h o p e  th a t  a ll p a r t ie s  to  th e  
F e d e ra l o rg a n isa tio n  w ill s u b v e r t  th e ir  p e r 
so n a l, d iv is io n a l, o r  o th e r  u n iq u e  v ie w p o in ts  
in  th e  in te re s ts  o f th e  In s t i tu te  as a  w ho le , 
a n d  a llo w  th e  In s t i tu te  as  a w h o le  to  u se  its 
e s ta b lish e d  p ro c e d u re s  to  d e te rm in e  fo r  itse lf 
w h a t is in  th e  b es t in te re s ts  of th e  “ In s t i tu te ” . 
T h e re  is  on ly  o n e  In s ti tu te — w e a re  a l l  b u t 
p a r ts  o f it. N o o n e  p a r t  o f th e  W .I.A . is 
g re a te r  th a n  th e  W .I.A .!

In  s u m m a ry , g e n tle m e n . I b e liev e  th a t  th is  
E x e c u tiv e  h a s  g e n e ra lly  a c te d  v ig o ro u s ly  an d  
c o m p e te n t ly  a s  th e  E x e c u tiv e  bod y  o f  th e  I n 
s t i tu te  o v e r  th e  p a s t y e a r . In  s p ite  o f diffi
c u l tie s , m u c h  h as  b ee n  a c h iev ed . H ow ever, 
w e  d o  n o t fee l th a t  w e  h a v e  a lw a y s  b ee n  g iven  
a  “ fa i r  g o ” !

—JO H N  B . B A T T R IC K . V X 30R , 
F e d e ra l P re s id e n t , W .I.A .

TECHNICAL ARTICLES
Readers are requested to submit 
articles for publication in “AJt.,” 
in particular constructional art
icles, photographs of stations and 
gear, together with articles suit
able for beginners, are required.
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V H F
Sub-Editor: CYRIL MAUDE, VK3ZCK 

2 Clereii.Hon St., Avondale Heights, Vic., 3034

Since the last issue w en t to  p r in t th e  VK6 
tw o m etre  beacons have been h eard  on a t 
least th ree  occasions, b u t as yet no VK3 
A m ateur has been able to w ork th e  elusive 
VK6 on tw o m etres, bu t It is re liab ly  repo rted  
that VK5s have w orked in to  Perth .

O ther news is th a t Ray VK3ATN’s tw o m etre  
moonbounce record has been b roken  by  a 
ZL1 and  a SM7; the  VK3 V.h.f. G roup has a 
new com m ittee; and  a t th e  tim e of typ ing  
these notes, the  W.I.A. Federal Councillors 
are fighting it out a t  C anberra.

Hope to  have m ore new s for you nex t 
month. 73. Cyril VK3ZCK.

BEACONS
A ddenda to the  M arch 1969 lis t supplied  by 

B rian  VK5TN:
VK6VF/P—A lbany. 144.500. VK6VF—P erth , 

145.02 Me.
VK5VF—Adelaide. 144.800 and  53.000 Me.
ZE1JZA—Rhodesia, 144.015 form at, 8-second 

key up. 36-second key  dow n. 108 sec
onds of six  call signs, and 280 seconds 
of key  down.

C hristchurch, New Zealand: T erry  ZL3TAU 
states th a t th e  C hristchurch  tw o m etre  beacon 
is alm ost ready to go on th e  a ir. The fre 
quency is 145.000 Me. and  w ill be using  a 
horizontally  polarised an tenna, om nidirectional 
and  fed w ith  abou t 20 w atts  of r.f., keying  will 
be f.s.k. of 800 cycles and  the  call sign of 
ZL3VF. iR eprinted from A pril Spectrum .)

VICTORIA
The M arch m eeting of the  V.h.f. G roup co

incided w ith the  G roup 's annual general m eet
ing and  so m uch of th e  evening  was devoted 
to the  election of office-bearers for th e  fo r th 
com ing year. The results w ere  as follows: 
Chairm an, Gill VK3ZGS; V ice-Chairm an, Neville 
VK3ZPN, Secretary , Noel VK3ZPQ; QSL M an
ager. Bill VK3ABP; T reasurer. D erek VK3ZUV; 
Publicity  Officer, P e te r VK3ZYO; Equipm ent 
Officers. P e te r VK3ZAV and  Cyril VK3ZCK.

A hearty  welcom e is ex tended  to bo th  P e ter 
VK3ZYO and  D erek VK3ZUV, who are  new 
com ers to th e  V.h.f. G roup Com m ittee. A vote 
of thanks w as ex tended  to th e  re tir in g  officers 
for the  excellen t w ork they  have perfo rm ed  
over the past tw elve m onths.

Beacon G roup.—L atest new s of the  g roup is 
th e  planning  of com pletely solid s ta te  equ ip 
m ent including th e  keyer. C onstruction is w ell 
under w ay and  we hope to have them  operating  
on the  a ir w ell before n ex t sum m er.

6 M etres.—A ctivity  in the  m etropolitan  area  
on Sunday m ornings (the only chance for a 
few hours peace on this band ow ing to  the  
extended hours of operation of ou r C hannel 0) 
is qu ite  good w ith  m any new  stations m aking 
contacts and  th e  o lder ones ju s t finding out 
if th e ir  gear still w orks. B rian  VK3ZPU in 
B allarat w orked th rough  to JA  and  QSL’ed 
JA1. JA7 and  JA8, a total of e igh t ra re  DX 
stations; also heard  w orking them  w ere  VK4s 
and VK5s.

2 M etres.—Q uite a num ber of new com ers arc 
appearing on the  band, w hile Ron VK3AKC

I SOUTH-EAST RADIO GROUP  
OF SOUTH AUST.

! ANNUAL CONVENTION
1 w ill be held over the week-end

SAT., SU N ., and M O N .,
| 14th, 15th and 16th JUNE, ’69
j V.h.f. events including fox hunts, 
! scrambles, transmitter hunts, plus 
I events for ladies and children.
I Hotel and motel accommodation arranged 
? as required. ($2 dep. per person if needed.)

REGISTRATION FEE S3
i  A ll correspondence to VK5ZKR, Colin Hutch- 
| esson. Yahl, via Mt. Gambier.

* — --------------------- -----------------------------------------
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regu larly  w orks VK7WF and  VK5ZKR. The 
only o th e r reports of DX are  th a t  th e  VK6 
2 m x beacons have been  heard  on m any  occa
sions.

482 Me.— A ctiv ity  here  is dim inish ing  now  
th a t  the  Ross H ull C ontest is over, b u t regu lars  
appear qu ite  frequen tly  and  a  num ber of s ta 
tions a re  bu ild ing  gear fo r th is  band. M aybe 
432 w ill becom e m ore active than  2 m etres,

A.T.V.—B rian  VK3ZPU has alm ost com pleted 
a 440 Me. a.t.v . rig  and  w ill soon be checking  
out th e  p a th  to Geoff VK3AUX’s Mt. D ande- 
nong QTH and  w ill be in te rested  to  h ear from  
any A m ateu r in terested  in a.t.v . 73, P e te r  
VK3ZYO.

Geelong.—M ax VK3ZQY, of Geelong, reports  
th a t th e  2 mx band was really  open on S a t
u rday , 8th M arch, as he m anaged to  w ork  M ax 
VK7MZ, Col VK7LZ, Jo h n  VK7NZ and  Den 
VK7DK w ith  his MR3A, a ground p lane, a ll 
from his 16 ft. ru n ab o u t w h ilst doing a  little  
b it of fishing! Also from Geelong, th e re  a p 
pears to be some strange  signals on o r abou t 
147.85, the  sam e signals can also be h eard  on 
145.854 Me.

DX RECORD. 2 METRES, 11,370 MILES
This was an  earth -m oon-ea rth  QSO on 4 th  

M arch. 1969, a t 1756 GMT. Jo h n  ZL1AZR 
w orked K je ll SM7BAE of Sweden. G ear used: 
ZL1AZR—tx p.p. 4/400s (grounded grids and 
screens), zero bias class B lin ea r and  p.o. 
550-600 w atts. Rx D igfet m asthead p re-am p. 
in to  converte r and  14 Me. tunab le  i.f. A ntenna, 
96 elem ent a rray  m ade up  of e ig h t 6/6 slot 
fed yagis. SM7BAE—tx. 4CX250, 1500 w atts  
input, rx  2N4416 m asthead pre-am p. A ntenna, 
160 elem ent a rray  of 16 x 10 e lem en t yagis. 
(R eprin ted  from  A pril Spectrum .) I t  is hoped 
th a t full details of th is new  record  w ill be 
availab le  la ter.

☆

Rhodesian Beacon ZE1JZA 
Back on the Air

AFRICA TO AUSTRALIA POSSIBLE 
ON TWO METRES

Since Jan u a ry  1968 a South  A ustra lian  A m a
teu r, VK5TN, has been a ttem p ting  to analyse 
long range tropospheric propagation  on tw o  
m etres across th e  G rea t A ustra lian  B ight. This 
has been done by com paring  th e  su rface 
w eathe r m aps, toge ther w ith th e  aerological 
sounding (tem p.-height ch a rt used to  check 
the  m agnitude of tem pera tu re  inversions) 
availab le from  the B ureau  of M eteorology, w ith  
th e  signal s treng th  of th e  tw o  m etre  beacon 
a t  A lbany, W estern A ustra lia  (VK6VF/P, on 
144.500 Me.).

A lbany is pa rticu la rly  w ell s itua ted  fo r the  
experim ents and  in 1969. A m ateurs in  A lbany, 
Adelaide and  in th e  southern  p a rt o f A ustralia  
have been noting  th e  signals from  V K 6V F/P 
and  VK5VF on abou t tw o days p e r w eek. On 
3rd Jan u a ry . 1969. conditions w ere  the  best 
they  had been for 12 m onths and  M ick VK5ZDR 
contacted  W ally VK6WG on tw o  m etres, achiev
ing th e  fou rth  such VK5-VK6 con tact on  tw o 
m etres since i t  was first accom plished in  1951 
by Clem VK5GL and  Bob VK6BO.

T he advantages of m aking tw o m etre  con
tacts  during  long range tropospheric  propaga
tion  conditions such as ex isted  on 3rd Jan . ’69 
a re  th a t the  openings can usually  be predicted  
from  th e  su rface w eathe r ch a r t a day  o r so in 
advance (propagation via th e  back  edge of 
cold fron ts  is no t as easy to  p red ic t).

This p rocedure  had  been first no ted  by  
VK5ZDR as early  as 1964 an d  had been recen tly  
revived  by B rian VK5TN as a p re lu d e  to  tak ing  
advan tage of th e  la rge  “h igh" th a t  ex ists m ost 
of the  tim e in th e  Ind ian  Ocean area. P red ic 
tions for the  Ind ian  Ocean region a re  m ade 
possible by  th e  tw ice daily  w eath e r m aps w hich 
cover m ost of the  Southern  H em isphere. These 
m aps a re  availab le  a t the  B ureaux  of M eteorol
ogy in each cap ital c ity , toge the r w ith  the  
aerological soundings for places such  as capital 
c ities and C arnarvon.

Inspection of the Ind ian  Ocean w eath e r m aps 
since 1st Jan . ’68 has show n th a t  tropospheric 
propagation should be good betw een  C arnarvon 
and  T ananarive, M alagasy Republic (form erly 
M adagascar) on abou t ten  days in th e  period 
J an u a ry  th rough  Ju ly  and  occasionally con
ditions will im prove fu r th e r  sou th  to  enable 
v.h.f. tropospheric propagation betw een  P e rth  
and  South  A frica (especially in  th e  v ic in ity  
of R hodesia). P ropagation  as fa r  to  th e  eas t 
as South A ustra lia  could occasionally occur.

T he announcem ent in the  D ecem ber 1967 
issue of E lectronics A ustra lia , of th e  estab lish 
m ent o f a M emorial Beacon S tation  ZE1JZA. 
toge ther w ith  inform ation  abou t th e  excellen t 
long range  tropospheric propagation  in Jan . '68

an d  the  existence of th e  Sou thern  H em isphere 
w eathe r m aps being realised , resu lted  in  VK5TN 
com m encing a  program m e of investigation  to 
see w he ther the  In d ian  Ocean could be span
ned  on v .h .f./u .h .f.

T his program m e of investigation  has resu lted  
in com m unications w ith  th e  R adio Society of 
Rhodesia, w hich  revealed  th a t th e  beacon had 
been off th e  a ir  from  Ju n e  1968 to  F eb ruary  
1969. By req u est from  A ustra lia , ZE1JZA has 
been  repa ired  and  p u t back  in to  operation  a t 
its  fo rm er site, 70 m iles from  Salisbury, 
Rhodesia, and  th e  tw o m etre  transm ission  has 
been beam ed to A ustra lia  from  1st M arch, 1969,
24 hours a day. C ontinuous beacon operation 
has been  prom ised up  to Septem ber 1969, as 
requested , a f te r  w hich tim e th e  beacon opera
tion  m ay be concluded if  th e re  a re  no positive 
results.

A m ateur Radio operators s itua ted  w ith in , 
say, 300 m iles of the  Ind ian  Ocean, n e a r  C ar
narvon  and  P e rth  a re  pa rticu la rly  requested  to 
m onito r the  beacon w hich is identified in f.s.k. 
for 2'/a m inutes, followed by  unm odulated  car
r ie r repeated  every  seven m inutes. The fre 
quency is 144.015 Me. only (the  432 Me. beacon 
is no longer on the  a ir). The pow er o u tp u t Is 
60 w atts an d  th e  16 e lem en t aeria l beam ed 
tow ards A ustra lia  has a gain of 15 db. over 
a dipole. I t  is expected  th a t  w hen  a large 
h igh  p ressu re  region on the  In d ian  Ocean 
ex tends from  A frica to th e  A ustra lian  m ainland, 
th a t signals received w ith  a 12 db. gain two 
m etre  aeria l should  be availab le  a t a  level of 
up to 20 m icrovolts in W estern A ustra lia  and 
som ew hat less in S outh  A ustra lia  (conditi ns 
looked good on 10th and  11th M arch).

V erification of tropospheric  propagation  over 
these  long distances (up to  7,000 m iles) w ill 
p rovide fu r th e r  evidence to  p resen t research  
being  u n d ertak en  in various p a rts  of th e  w orld 
in v.h.f. m icrow ave p ropagation  and  m eteorol
ogy. Mr. B rian  Tidem an, VK5TN, w ould  w el
com e fu r th e r  enquiries, o r A frican  signal r e 
ports to 33 N ingana Ave., K ings P a rk , South 
A ustra lia , 5034.

N ote.—T he ex tensive f.m . b roadcasting  n e t
w ork  of s tations in S outh  A frica m ay prove 
useful as add itional m ore pow erfu l beacons. 
These ex ten d  every  86 Kc. from  C hannel 1 
on 87.740 Me. to C hannel 234 on 107.642 Me. 
(D urban N orth ).

Inform ation  ab o u t su itab le  v.h.f. transm issions 
p referab ly  close to  144 Me. from  M alagasy 
Republic w ould be w elcom ed by VK5TN.

☆

AW ARDS
CHRISTCHURCH AWARD

B eautifu l colour aw ard  availab le  to all A m a
teu r Radio operators. ZLs to  w ork 25 stations 
in C hristchurch  area. VKs to  w ork 10 stations 
in C hristchurch  area. Rest of w orld  5 stations 
in C hristchurch  area.

Send list of QSOs, certified  by  tw o  o ther 
A m ateurs, to  A w ard M anager, P.O. Box 1733, 
C hristchurch , New Zealand. Cost: New Zea
land, 50c. Rest of w orld, $US1 o r equivalent.

TRIESTE AWARD
Issued by T rieste  DX Club, I1HL. Basic 

aw ard , 2 s tations in T rieste, seal of Trieste, 
2 m ore sta tions in T rieste. Cost $US1 or 
IRCs. A pplications to  I1HL w ith  s.a.s.a.e.

QUARTER CENTURY AWARD
The Q u arte r C en tury  A w ard  is issued by  the 

B ritish  A m ateu r Radio T e lep rin te r G roup on 
th e  subm ission of satisfac to ry  proof of tw o- 
w ay r.t.t.y . com m unication w ith  25 d ifferen t 
countries.

M easuring  10 x  13 in. and  p rin ted  in red  and 
green , th e  certificate m akes an  a ttrac tiv e  add i
tion  to any  A m ateu r Radio station . E ndorse
m en t s tickers  a re  availab le  fo r each  add itional
25 countries.

A pplication fo r the  aw ard  m ay be m ade by 
th e  follow ing m ethods:

(1) Subm ission of QSL cards fo r the  coun
tries  being  claim ed. T hese cards a re  re tu rn ed  
to the ow ner a fte r checking.

(2) Subm ission of pho tosta t copies o r c lear 
photographs of QSL cards. Such photographs 
should clearly  show  th e  call sign  of th e  A m a
te u r  m aking the  claim  and  also estab lish  the  
fact th a t the  con tact w as m ade using r.t.t.y . 
as a m ode of com m unication. T his type  of 
claim  m ust be w itnessed and  signed as accur
a te  by TWO o th e r licensed A m ateurs.

(3) C laim s m ay also be accepted  based  on 
a con test log subm itted  fo r any  con test spon
sored by the  B ritish  A m ateur R adio T eleprin ter 
G roup. The claim  fo r th e  QCA Certificate 
should be m ade a t  the  sam e tim e as th e  contest 
log is subm itted .

The cost of th e  certificate is $US1 o r 7/6 
in In te rn a tio n a l R eply Coupons.

Send you r claim s to : Ted Double, G8CDW, 
B.A.R.T.G. C ontests and  A w ards M anager. 33B 
W indm ill H ill. Enfield, M iddlesex, England.

Amateur Radio, May, 1969 Page 27



DX
Sub-Editor: PETER NESBIT. VK3APN 

32 The Grange, East Malvern, Vic., 3145 
(All times In GMT)

a s s o r t e d
Report on the HKOTU DX-pedition. The 

party arrived at Malpelo Island on schedule 
and were signing /MM, but were unable to 
land because of rough seas. Following two 
unsuccessful attempts, they finally managed 
to reach shore the next day. While landing, 
one rig was lost and two operators were in
jured (HK3RQ and HK3HY) and had to be 
returned to the boat. A  20 metre dipole was 
quickly erected and on Sunday the 23rd at 
05z the pile-up on 20 mx s.s.b. was terrific. 
Then followed a marathon c.w. stint from 07 
to 13z.

Next morning the rest o f the antennas (160 
to 10 mx) were set up. The 20 mx beam suf
fered a bending when a bird crash-dived and 
bent one of the reflectors. On Sunday, the 
pile-up was as big as ever. On Monday from 
00 to 06z, 14195 s.s.b. was used: however, very 
few  VK/ZL stations answered. Return was 
scheduled for Wednesday, 26th February. Col
ombian newspapers gave much publicity to the 
event and while there the operators received 
radio messages from the President of Colombia 
and from Dr. Samaniego, Director o f Tele
communications. On the whole, the expedition 
was an outstanding success and has helped 
remove Malpelo Island from the list o f “ Most 
Wanted Countries".

Heard Island: B ill W7ZFY was using the call 
VK0WR from the 11th to the 16th of March. 
Since he lost his beam in 80 m.p.h. winds that 
swept the island the first day, a dipole was 
used for the remainder o f the operation. He 
was often working amid a terrific din caused 
by many stations "keeping the frequency 
clear” . See below for the QSL address.

W4BPD DX-pedition: Gus is reported to be 
going strong, so far he has operated from 
ZD3A, 6W/W4BPD, VQ8CCB (St. Brandon), 
VQ8CCR (Rodriguez), VQ8CP (Mauritius), and 
others. No transport to Chagos is available at 
present, so it seems (at this moment) that 
Chagos is out. Frequencies are: c.w.—1827,
3525, 7025, 14025, 21025, 28025. s.s.b.—3795, 7095, 
14195, 21245 and 28495. QSLs: Special arrange
ments w ill be used to distribute VQ8CCR and 
VQ8CCB QSLs via the bureau within a few  
days of the operation. Do not send your card 
to anybody; QSLs from stations contacted are 
not needed. It  is hoped this w ill simplify 
matters for everyone concerned. I f  you do not 
receive QSLs within six months, send details 
o f the QSO to W4ECI (address below).

New Prefixes: It  is reported that new pre
fixes in JA land are JD1 and JR1. 6Y0A is a 
special call allotted to some lucky 6Y5 station. 
Tony 5L2AK reports that all EL stations are 
now allowed to use the prefix 5L.

Hearty congratulations to Stew W1BB for 
finally reaching his D.X.C.C. on 1.8 Me. His 
hundredth D.X.C.C. country was HKOTU. Now 
he is truly "Mr. 160 metres” ! Congrats. Stew.

The PJ7JC who has been knocking around 
the bands lately is none other than Jose, ex 
PJ2MI.

In a letter dated Feb. *69, the U.S.C.G. con
firms that they have allowed no private in
dividuals to visit Navassa Island since 1963, 
and this arrangement w ill continue indefinitely. 
This sort of sticks the pin in any idea o f a 
DX-pedition to the place.

Ulli 7P8AR is now QRV on five bands, with 
a TH6DX beam at 75 ft. for 10/15/20; a 2 el. 
beam on 40; and a half wave vertical on 80. 
Quite a nice set-up.

As from the middle of March '69 and for a 
period of 12 months, VK9KY will be operating 
from Cocos (Keeling) Island. The operator’s 
name is Ken Young, and his address Box 31. 
As Ken is a new operator, it is requested that 
the boys treat him gently for a start. It  is 
anticipated that he w ill be operating around 
10-14 and 23-24 GMT on 7050, 14050, 14150, 
21050 and 21350. The QSL manager w ill be 
Syd VK2SG. S.a.s.e. is requested for QSL 
replies.

QSL MANAGERS
A2CAH—Box 17, Gaberones, Botswana.
AP5CP—Tiger A.R.C.. C/o. Dacca Signals.

Dacca 6. East Pakistan.
CR6BX—Box 2163, Luanda, Angola.
CR6GO—Box 10408, Luanda. Angola.
SVOWE—C/o. American Embassy, V.O.A.R., 

A.P.O. New York 09223, U.S.A.
U05AA—Kagul Radio Club, Kngul, S.S.R., 

Moldavia.

VK9KY—C/o. VK2SG, S. Molen, 13 Pendle 
Way, Pendle Hill. N.S.W., 2145. 

VK0WR—All QSLs to Lt. W. Rohrer. U.S.C.G.C.
South Wind, F.P.O. New York 09501, 
U.S.A.

W4ECI—W.R.P.S.A., 3101 Fourth Avenue South.
Birmingham, Alabama 35233, U.S.A. 

YB0AC—Box 1056, Djakarta, Indonesia.
3V8AC—Box 323, Tunis.
5R8BP—Box 437, Madagascar.
5W1AD—D. Swift, Box 63, Apia, Western 

Samoa.
7P8AR—Box 194, Maseru, Lesotho.
7P8YL—As for 7P8AR.
AP2AR—W8QWI.
CR9AK—CT1BH.
EA6BG—DL7FT.
EA6BH—DL7FT.
FG7TG—W5BUK.
FM7WO—WB2SSK.
FY7YR—VE3BYN.
HS3DR—VE3DLC.
HS3RB—DL7FT.
KC6BW—WA3HUP.
KC6BY—WB9ALM.
KC6JC—W2RDD.
KL7EBK—DL7FT.
KR6JT—DL7FT.
KW6EJ—W2CTN.
MP4TAF—DL6AA.
OA4DX—W4TKN.
PJ7JC—VE3EUU.

ACTIVITIES
Welcome to Jack VK3AXQ, a new contributor 

to the column. He is fairly new to the game 
and works when time permits, and is limited 
to 20 mx c.w. at the moment. He says:

“An unusual one—worked WA6MUT/MM on 
board S.S. Japan Bear (? ), N.W. of Hong Kong; 
S6 both ways but bad QRM. Heard VK60V 
working Ernst DL1ND, both nattering away at 
length in German—good for practice! A  lone 
KM6DQ called CQ and raised a hornet’s nest 
o f stations replying, and not assisted by a UA 
who decided to hold his key down.”

Jack says that VKs are noticeable by their 
absence around 08-10z. (Thanks Jack, please 
send more.—Peter.)

Reg VK4VX, a regular contributor, sent in a 
rundown on his activities, comprising a page 
full of recent QSOs. Once again they were 
all 20 mx c.w. lOOw. to a 3-el. beam at 66 ft. 
produced the following: 8R1J, VK0WR, UM- 
8KAA, OY2H, PY0EP, HKOTU, and EA6BH. 
Many others were listed, this being only a 
taste o f the DX available. (Thanks Reg.— 
Peter.)

Fred VK4RF is another who has been bitten 
by the c.w. bug. Says he got a sudden urge 
for the key the other night, so hooked in a 
jack on the rig, dusted off the old Simplex- 
Auto, and then ploughed through scores of 
DX. In one week-end 77 stations were con
tacted, the majority o f them Europeans worked 
via long path in two sessions. That is really 
travelling, considering that Fred hadn’t had 
a c.w. QSO for 19 years! (Good on you, Fred, 
nice work.—Peter.)

RULES FOR THE W AZ AWARD 
(Worked A ll Zones)

The object is to work each of the 40 zones 
in the world. The following rules apply: The 
official "CQ ”  W AZ Zone map w ill be used in 
determining zone boundaries. Confirmations 
must be accompanied by a list of claimed zones 
showing the call of the station worked and 
the mode. A ll contacts must be made with 
licensed, land based, Amateur stations. A ll 
contacts submitted must have been made with
in 250 miles of the original location. Altered 
or forged confirmations w ill result in perman
ent disqualification of the applicant.

Endorsements are available for s.s.b., a.m., 
or c.w. operation. Include with the applica
tion U.S. $1 or eight I.R.C’s to defray the cost 
of the certificate. A ll applications must be 
sent to: The DX Editor, P.O. Box 205, Winter 
Haven, Florida 33881, U.S.A. Zone maps and/or 
W AZ applications are available from the above 
address on receipt of a self addressed envelope 
and one I.R.C.

This is a worthwhile award as it takes con
siderable skill to work all of the 40 zones. 
So good luck!

SUMMARY
The reduction in sunspot numbers has be

gun to take effect. This year the higher bands 
(10 and 15) have been very unpredictable— 
sometimes excellent, often very poor. Con
versely. the lower bands have definitely im
proved with better long path openings on 40. 
and some excellent openings to Europe and 
the U.S.A, on 80. 20 seems much the same.

Thanks to those contributors who have help
ed out with news this month: DX News,
LIDXA. ZL2AFZ, VK3AXP, VK3AUT, VK4RF, 
VK4VX and VK2SG.

73 and good DX, Peter.

H A M  A D S
Minimum $1 for forty words.
Extra words, 3 cents each.

H AM ADS W ILL NOT BE PUBLISHED UNLESS 
ACCOMPAN IED  BY REMITTANCE.

Advertisements under this heading will be accepted 
only from Amateurs and S.w.l’s. The Publishers 
reserve the right to reject any advertising which, 
in their opinion, is of a commercial nature. Copy 
must be received at P.O. 36, East Melbourne, 
Vic., 3002, by 5th of the month and remittance must 

accompany the advertisement.

ANY OFFERS? Electronics t962 S.s.b. Tx uncom
pleted. Most parts including 9pare 813. power 
supply and circuit. VK2ME. D. Sidey, Dog Trap 
Road. Yass. N.S.W.. 2582.

BENDIX Frequency Meters: BC221 with In-built
AC/DC power supply. In original sealed cartons 
and complete with charts, manual, headphones, 
cords and spare valves. Limited quantity. $70 cash 
with order. Advise shipping instructions. G. B. 
Lance. 123 Webster St.. Ballarat. Vic., 3350.

FOR SALE: Galaxy V. Transceiver. Galaxy Remote 
VFO, solid state power cupply, $485 the lot. 
Clean condition and not over used. With instruc
tion manuals. Phone 874-5632 or write. VK3UJ. 
6 Barton Crt.. Vermont. Vic., 3133.

FOR SALE: Geloso 222 A.M. Transmitter, in first 
class condition. $90 o.n.o. G. A. Van der Harst. 
VK5XV, 21 Dudley Cres., Marino. S.A.. 5049. 
Phone 96-3136.

FOR SALE: Heathkit Amateur Band Receiver, Model 
HR-10, 240 volt a.c. operation, factory assembled. 
$80 or nearest offer. B. Ritchie, 1347 Gregory St.. 
Wendouree. Vic., 3355.

FOR SALE: Heathkit SB-100. Excellent cond.. with 
pwr. sup., mike, manual. Be3t cash offer over $430. 
Inspection welcomed. A lso Kyoritsu S.W.R. Meter, 
as new. $15. 4-BTV multiband vertical (10 through 
40). $42.50. University Graham sig. gen.. 150 Kc. 
to 30 Me., offers? Brinkley. 9 Faunce Cres., O 'Con
nor, Canberra, A.C.T.

FOR SALE: Heath SB-301E Receiver, SB-401E Trans
mitter, SB-600 Speaker Box. 240v. operation, new 
Sept. 1968. excellent performers. $625. Sony Tape 
Deck TC-250. solid state, stereo, four track, two 
speed. 7 inch spools, as new, $115. L. A. Wade. 
24 Ramsay Ave., West Pymble, N.S.W., 2073. 
Phone 449-3538.

SW AN 350, five bands, Transceiver, S400. Vox unit 
to plug in, S20. Home-brew heavy duty a.c. power 
supply and speaker, $25. Spare a.c. supply, $20. 
Heavy duty d.c. (12v.) power supply (4 x 2N458), 
fusea and relay operated. $70. Helical Whips for 
80, 40 and 20 with base balun, boot mounting, $30. 
Will accept S500 the lot. Can be seen working. 
R. E. Pope, 21 Hillcrest Ave., Kew, Vic., 3101. 
Phone 80-4279.

WANTED: Any Information on AR8 Receiver, 3BZ 
Transmitter Including modifications, also any parts. 
Particulars and prices, all replies acknowledged. 
E. Reynolds. 111 Northcllffe Dr., Lake Heights, 
N.S.W., 2502.

WANTED: AR7 Coil Boxes or parts, any condition. 
Godfrey, 64 O ’Grady St., Albert Park, Vic., 3206. 
Phone 69-4989.

WANTED: Bendix Azimuth Indicator MN-40D or
MN-22A with correct Selsyns. Must be unmodified 
and In excellent condition. Phone 86-5321 Ext. 388 
(business). 878-4939 (private). P.O. Box 69, Kew, 
Vic., 3101.

WANTED: Frequency Meter BC221 or similar, with 
Calibration Book and Handbook if possible. Con
dition. particulars and price to J. N. Thornton. C/o. 
Telephone Exchange, Pialba, Old., 4655.

WANTED, the following: Crystal Calibrator No. 10, 
original condition. Crystals 100 Kc.. 455 Kc.. 500 
Kc. Circuit of R.C.A. Transmitter Type ET4336-H. 
VK2BEC, 265 Bent St.. South Grafton. N.S.W., 2641.

WANTED: Type A Mark 3 Transceiver in working 
condition and complete with accessories, if pos
sible. Please advise price to R. J. Flynn. VK2AY, 
624 Jones St.. Albury, N.S.W., 2640.

PJ8AA—W2BBK. 
PJ8AB—K7TMK. 
SV0WN—K3EUR. 
TA2EA—W9JXD. 
VP6LS—VE3DLC. 
VR2DK—W2CTN. 
W7UAF/KH6—DL7FT. 
XE2YP—DL7FT. 
YA1KO—W7WDM. 
ZA0H—I1KTJ. 
ZS1ANT—ZS6N. 
3A2CN—DL7FT. 
3A0CU—DL7FT. 
3V8BZ—DL7FT.
5L2J—WB2WOU. 
5R8CJ—WA0RZB. 
5W1AS—WB6KBK. 
8P6AU—WB2FCI.
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WANTED, YOUNG MAN 
WITH SOUND KNOWLEDGE 

OF ELECTRONICS 

especially Power Oscillators, 
r e q u i r e d for maintenance 
work and adjustment of mach-
ines used for high frequency 

dielectric heating. 

Apply General Manager for 
Appointment— 

PHONE (Melbourne): 

81-1216 or 81-0435 

FREE QSL SAMPLES 
and Stationery with 
Australian Designs 

KARL KHUEN-KRYK 
16 COWRIE CRES., MT. PLEASANT, 

W.A., 6153 

Swan Electronics Service Co. 
Accredited Distributor for 

Swan, Hallicrafters, etc., Receivers 
and Transmitters 

Specialised Service on all 
Swan Transceivers 

14 GLEBE ST., EDGECLIFF, N.S.W., 2027. Ph. 32-5465 

REPAIRS TO RECEIVERS, TRANSMITTERS 
Constructing and testing: xtal conv., 
any frequency; 05-ers, R9-ers, and 

transistorised equipment. 

ECCLESTON ELECTRONICS 
146a Cotham Rd., Kew, Vic. Ph. 80-3777 

DURALUMIN, ALUMINIUM A L L O Y TUBING 
IDEAL FOR BEAM AERIALS AND T.V. 

* LIGHT • STRONG • NON-CORROSIVE 
STOCKS NOW AVAILABLE FOR IMMEDIATE DELIVERY 

ALL DIAMETERS-f TO 3" 
Price List on Request 

STOCKISTS OF SHEETS—ALL SIZES AND GAUGES 

GUNNERSEN A L L E N METALS PTY. LTD. 
SALMON STREET, 

PORT MELBOURNE, VIC. 
Phone: 64-3351 (10 lines) 
Telegrams: "Metals," Melb. 

HANSON ROAD, 
WINGFIELD, S.A. 

Phone: 45-6021 f4 lines) 
Telegrams: "Metals," Adel. 

For Reliable Connections 

RESIN CORE SOLDERS 
O. T. LEMPRIERE & CO. LIMITED 
Head Office: 31-41 Bowdeo St., Alexandria, N.S.W., 2015 
and at Melbourne, Briabane, Adelaide, Perth, Newcastle m M 

NON-DELIVERY OF "A.R." 
If you are not receiving your copy 

of "A.R." please follow these steps 
which will ensure the correct pro-
cedure is followed; any attempt to 
short circuit the system will only 
further delay matters. 

Write to your Divisional Secre-
tary advising non receipt of "A.R."; 
do not write to "A.R." The Div-
isional Secretary should write to 
the Circulation Manager "A.R.," 
P.O. Box 36. East Melbourne, Vic., 
3002, advising him of the problem. 
Unless this advice is received be-
fore the 5th of the month, a further 
month must elapse before the 
member can be re-instated upon 
the circulation list. 

Please ensure that you always 
advise your Divisional Secretary in 
writing, verbal advice will not do. 

Amateur Radio, May, 1969 

WIRELESS INSTITUTE OF AUSTRALIA 
FEDERAL EXECUTIVE 

The Institute can now offer annual subscriptions to the following 
Amateur Journals:— 

Vkr "QST"—Associate membership and renewals, $6.40. 
• R.S.G.B. "Radio Communication" (ex "The Bulletin") is only sent 

with membership of the Society. Send for application form and 
FREE sample copy of the R.S.G.B. "Radio Communication," $5.50. 

• "CO" Magazine, $5.70; Three Years, $13.50. 

• "73" Magazine, $5.50; Three Years, $11.50. 

• "Ham" Magazine, $5.50; Three Years, $11.50. 
R.S.G.B. Publications and A.R.R.L. Publications available. 

Send remittance to Federal Executive, C/o. P.O. Box 36, 
East Melbourne, Vic., 3002. 
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BRIGHT STAR CRYSTALS 
FOR ACCURACY, STABILITY, ACTIVITY 

AND OUTPUT 
Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 

DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U. 
THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 

AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Kc. 

5,500 Kc. T.V. Sweep Generator Crystals, $7.25; 
100 Kc. and 1000 Kc. Frequency Standard, $17; 

plus Sales Tax. 
Immediate delivery on all above types. 

AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Kc. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 

ALSO AMATEUR TYPE CRYSTALS —3.5 Mc. AND 7 Mc. BAND. 
Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 

Amateur—from $6 each, plus Sales Tax. 
Regrlnds—Amateur $3, Commercial $3.75. 

CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 

New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 

BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 

With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 

SUFFERING WITH 
T.V.I. PROBLEMS? 
Well don't! The CABENA LOW-
PASS FILTER will ensure your 
transmitter will not radiate those 
dangerous harmonics which cause . 

• j a large percentage of this inter- >| 
ference. 1 

The CABENA LOW-PASS FILTER 
comes completely sealed and fitted 
with standard UHF Type SO-239 
Co-axial Sockets. Its "cut-off" fre-
quency is 30 Mc. with an attenua-
tion at 60 Mc. is better than 30 db. 
The insertion loss is negligible and 
it is designed to match 50-72 ohm 
transmission lines. 

PRICE (inc. Sales Tax) S11.75 { 

W I L L I A M W I L L I S & C O . 
PTY. LTD. 

430 ELIZABETH STREET, 
MELBOURNE, VIC., 3000 

Phone 34-6539 

H O W ' S Y O U R S.W.R.? 
When a transmission l ine is terminated by 
a resistance equal in value to i ts character-
ist ic impedance, there is no reflection and 
the l ine carries a pure t ravel l ing wave. 
When the l ine is not correct ly terminated, 
the voltage-to-curront ratio is not the same 
for the load as for the l ine and the power 
fed along the l ine cannot al l be absorbed 
—some of it is reflected in the form of a 
second t ravel l ing wave, which must return 
along the l ine. These two waves, " f o r w a r d " 
and " re f l ec ted" , interact al l along the l ine 
to set up a standing wave. 
The maximum transfer of energy from 
your transmitter takes place when your 
transmission l ine properly matches your 
antenna. This means eff icient operation 
of your equipment and better signals. 
Do you know whether you are matching 
your system for the bast efficiency? If not. 
you should know, and the simplest method 
is to use an S.W.R. Meter connected in 
your transmission line at all times. 

For a modest outlay we can supply 
you KYORITSU Model K-109 S.W.R. 
METER so that you can check your 
transmission line instantly and at 
any frequency from 1.5 to 60 Mc. 
What's more, unlike other makes, 
you don't have to have two separ-
ate S.W.R. Meters for 52 ohm and 
75 ohm (nominal) transmission 
lines. The K-109 S.W.R. Meter is 
switchable from one impedance to 
the other! 
KYORITSU MODEL K-109 S.W.R. METER 

PRICE S19.50 (S.T. & postage paid) 

W M . WILLIS & Co. Pty. Ltd. 
430 ELIZABETH ST., MELBOURNE 

Phone 34-6539 
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TRANSISTOR 

AERIAL, R.F. 

AND 
OSCILLATOR 
TUNING COILS. 

TRANSISTOR I.F. 

TRANSFORMERS 

AEGIS 
)fcK«|i*t«rcd Trade M»rk 

AEGIS PTY. LTD. 

Available from any 
good radio parts 
distributor. 

Write for technical 
details and prices. 

347 Darebin Road. Thornbury. Vic., 3071 
P.O. Box 49, Thornbury. Vic., 3071 
Phones: 49-1017, 49-6792 

Q U A L I T Y P R O D U C T S 
available all radio parts stores 

AF1 Noise reducing Aerial Kit 
For use In noisy locations for clearer recep-
t ion. Designed to cover both M / W and S/W 
broadcast bands (from 500 to 1500 Kc. and 

2 to 15 Mc.. approximately). 
Avai lable in all States. 



s r ^ BAIL ELECTRONIC SERVICES 
60 Shannon St., Box Hill Nth., Vic., 3129. Ph. 89-2213 

Hu^HniHfeHHHHMHHIflRxci^^HBiEBM^BttlZ? 

FOR HOME-BREW CONSTRUCTOR 
Here is a pre-aligned crystal filter s.s.b. assembly to 
form the basis of an s.s.b. transmitter. It provides 
1.5 volts r.m.s. u.s.b. output ready for heterodyning 
to h.f. or v.h.f. bands. For 80 and 40m. I.s.b. is 
obtained by proper choice of heterodyning frequen-
cies. Makes it easier, doesn't it? 

The Yaesu Type F s.s.b. generator (as used in the 
FL-50 transmitter) consists of a printed board 6V2" x 
2V4". completely assembled with valves, five crystal 
lattice filter, 5172.4 Kc. carrier crystal, 6BA6 mlc. amp., 
12AT7 carrier osc. and audio cathode follower, diode 
balanced modulator, 6BA6 i.f. amp. Circuit supplied: 
also circuit of a complete s.s.b. transmitter incorpor-
ating the generator. 

PRICE $49.50 incl. S.T. Postage extra, 
(shipping weight 11/2 lb.) 

Full range of other Yaesu equipment, Transmitters, 
Receivers, Transceivers, Linear Amp., matching 
speakers, valves and spares. 

Warranty and after-sales service. 

Authorised Rep. in N.S.W.: 

A. J. ( " SANDY" ) BRUCESMITH 

47 Hyman St., Tamworth, N.S.W., 2340. Ph. (STD 067) 66-1010 

SPECIFICATIONS 
Input Voltage 240 Volts. 50 Hz. 
Output Voltage 4.5V 6V, 7.5V 9V or 12V D.C. by Selector 

plug. Man. Current 0.5A. 
Protection Electronic Overload Protection. 
Regulation Approx. 10% on 12V Range 

Approx. 5 % on all other Ranges 
Ripple Less than 100 mV R.M.S. under all 

conditions. 
Circuitry All sil icon solid state. 
Size 4 ins. wide by 2J ins. high x 5 i ins. deep 
Weight 2 lbs. 7 ozs. 
Approval Approved by Electric Supply Authorities 

BATTERY ELIMINATOR 
REGULATED 

POWER SUPPLY 
Specially for Larger Battery 
Operated Tape Recorders. 

VOlT.C! i u r c r o . UMINATQR 
output 

• s« M., 

,0v«HL0«0 
»«OTECTIO 4 K l S E ' '»"«t ̂ mmpi 

*«« 'UCTKONit tti,„. W V - H T . ' " * 
_ _ _ _ _ * • " » " ! . > » » " » Prv l T C 

TYPE PS 104 

Designed primarily for Tape Recorders where a 
regulated voltage supply is necessary to prevent 
speed variation with load changes. A versatile 
power supply with a range of output voltages 
making it ideal for design testing and repair 
of Transistor Radios, Amplifiers, Record Players, 
Test Equipments, etc. It is also eminently suit-
able for use in Schools, Universities, Government 
Departments and Industry. 

Manufactured by 

A & R ELECTRONIC EQUIPMENT 
COMPANY PTY. LTD. 

42-46 Lexton Rd„ Box Hill Vic., 3128 
Phones 89 0238 89 0239. 

AGENTS IN ALL STATES 
N.S.W. S0ANAR ELECTRONICS P / l „ 82 Carlton Cres., Summer Hill 

Phone 798 6999 

Q I A N 0 R. A. VENN P/L. , 71-73 Doggett St., Valley, Brisbane 
Phone 51 5421 

S.A. SCOTT THOMPSON P / l „ 93 Gilles St., Adelaide 
Phone 23 2261 

W A EVERETT AGENCY P/L. , 17 Northwood St., West Leederville 
Phone 8 4137 
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Changes for
Mobile Radiotelephone
Services

Licensees of V.H.F. land and harbour mobile radiotelephone services, now 
operating in 30 kc/s channelling areas, are advised that if they have 
not already installed equipment which meets the Australian Post 
Office 30 kc/s channelling specification, they must do so before 
30 June, 1969.

This requirement has been brought about by the growing demand for 
V.H.F. mobile radiotelephone services in city areas which is taxing 
the existing channels available. The change to 30 kc/s channelling 
will enable more radiotelephone services to be brought into operation 
as they are required.

However, some changes to existing equipment will be necessary and the 
following programme for conversion, which is designed to cause the 
least inconvenience to all concerned, has been adopted:—

As from 30 June, 1969, licensees of V.H.F. mobile radiotelephone services 
operating in 30 kc/s channelling areas within the frequency bands 
70-85 Mc/s and 156-174 M c/s* will be required to make necessary 
changes so that:—

(i) All base station transmitter/receivers (both amplitude and angle 
modulated) employed in a base station installation shall be of a type 
complying with the relative Post Office specification and approved 
for 30 kc/s operation and shall be operated in accordance with the 
terms of that specification.

(ii) All angle modulated mobile transmitters shall be adjusted to function 
with a maximum deviation of ± 5  kc/s.

*This excludes the International Maritime Mobile V.H.F. Radiotelephone 
and the existing Australian Post Office Subscriber Services.

Early conversion will assist manufacturers in meeting delivery dates for 
equipment.

FURTHER DETAILS MAY BE OBTAINED FROM THE SUPERINTENDENT,
RADIO BRANCH, G.P.O., IN YOUR CAPITAL CITY.

AUSTRALIAN POST OFFICE

Page 32 Amateur Radio, May, 1969



TRIO TR2E
2 METRE TRANSCEIVER
• Triple conversion receiver with 

crystal locked 2nd and 3rd oscilla
tors for maximum selectivity and 
sensitivity.

• Separate VFO tuning for both re
ceiver and transmitter.

•  Nuvistor RF amplifier.
•  Provision for crystal locking of the 

transmitter.
• 12 volts DC (internal transistor 

power supply} and 230/240 volts 
AC operation.

•  Noise limiter and squelch.
• 17 tubes, 4 transistors and 7 diodes.
• 1 microvolt sensitivity for 10 db. 

S/N ratio at 146 Me.
• :"S " meter, RF output meter, and 

"netting" control.
Price: $282.00

MILLER 8903B PRE-WIRED 
I.F. STRIPS

455 Kc. centre frequency, 55 db. 
gain, uses two PNP transistors 
and diode detector. Bandwidth
5 Kc. at 6 db. DC requirements:
6 volts at 2 mA.

Price: $9.70
Plus pack and post 25 cents

VALVE SPECIALS
ATS25 ceramic base 807, 70c or 

three for S2.
815, 70c.
6AC7, 20c or 12 for $2.
6J6, 30c or 7 for $2.
6CQ6, 20c or 6 for $1. 
VR150/30, 75c or 3 for $2. 
QB2/250 (813), new and boxed, 

$7 ea.
6H6 metal, 20c each.
DM71 indicator tube, 40c ea. or 

6 for $2.
6F33, 30c ea.

RESISTORS
Mixed Values 
$2 per 100

plus postage 20 cents

CAPACITORS
Mixed Values 

80 for S2
plus postage 20 cents

STAR ST-700 
TRANSMITTER

SSB —  AM —  CW  
80 Metres to 10 Metres

• Ultra-precision three-stage double 
gear tuning mechanism, completely 
free of backlash, spreads each 600 
Kc. over 1.68 metres with 1 Kc. 
dial calibrations.

• Stability better than 100 cycles. 
“Vackar" type VFO. Voltage regu
lated power supply.

• Uses mechanical filter at 455 Kc. 
specially designed for SSB. Select
able upper or lower sideband. Car
rier and sideband suppression 50 
db. or more.

•  May be connected with STAR SR- 
700A receiver for transceive opera
tion.

•  Fully adjustable VOX and ANTITRIP 
circuits for automatic transmission/ 
reception.

•  Press-to-talk relay, break-in keying 
and sidetone oscillator for CW 
monitoring.

•  Automatic level control circuit 
assures high quality distortion free 
SSB.

• Built-in antenna relay.
•  Final stage uses two 6146s in par

allel with conservatively rated input 
of 250 watts PEP on SSB and CW, 
100 watts on AM.

•  Built-In heavy duty power supply 
with adequate reserve margin as
sures trouble-free operation.

• Power supply 220 to 240 volts AC 
50 cycles.

Price: $519.50

CARBON POTS 
20 cents ea.

WIRE-WOUND POTS 
40 cents ea.

3000 TYPE RELAYS
large range

Only 50 cents ea.

VACUUM SEALED RELAYS
mainly 24 volts 

50 cents ea.

TRANSISTORISED
COMPUTER BOARDS

from S3

FULL RANGE OF MULTIMETERS

STAR SR-700A 
RECEIVER

SSB —  AM —  CW
•  Ultra-precision three-stage double 

gear tuning mechanism, completely 
free of backlash, spreads each 600 
Kc. over 1.68 metres with 1 Kc. 
dial calibration.

•  Stability better than 100 cycles. 
“Vackar" type VFO. Voltage regu
lated power supply.

•  Triple conversion. IF's 1650 Kc. and 
55 Kc. First and third oscillators 
crystal controlled.

•  Imagine ratio better than 60 db. on 
all bands. Beat interference below 
noise level.

• Variable selectivity band pass filter 
at 55 Kc. provides steep cut offs 
and a good shape factor. Four 
positions: 0.5, 1.2, 2.5 and 4 Kc. 
(at 6 db. down}.

•  T-notch filter provides better than 
50 db. attenuation.

•  Variable decay AGC. Variable BFO 
tuning.

•  Output terminal on VFO for trans
ceive operation.

•  Product detector for SSB/CW. 
Diode detector for AM.

• Noise limiter with adjustable clip
ping level operates on AM, SSB 
and CW.

• Built-in 100 Kc. crystal calibrator 
(crystal included}. Zero adjust
ment on VFO.

• Sensitivity better than 0.5 uV. for 
10 db. S +  N ratio on SSB and 
CW, better than 1 uV. on AM.

•  Power output, 1 watt. Impedance, 
4 ohms.

•  13 tubes. 6 diodes.
Price: $461.50

MARCONI TF885A 
VIDEO OSCILLATOR 

Price: $120

SANSEI SE405 S.W.R. BRIDGE
1 Me. to 150 Me., also doubles 

as a Field Strength Meter 
Price: S21 inc. tax

WE SPECIALISE IN CRO’s
Cossor, Solarton, Dumont, 

A.W.A., Philips, E.M.I.
From $80

See us for all Marconi Test 
Equipment

All Prices Subject to Alteration, without Notice. All Items Freight Extra.

UNITED TRADE SALES PTY. LTD.
280 LONSDALE ST., MELBOURNE, VIC. (Opp. Myers] Phone 663-3815
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BIG! N E W ! . . . RAPAR' 
§ % MULTI-TESTER 

MODEL SK-100 

• 23 RANGES. 

• 100K O.P.V. ON D.C. 10K O.P.V. ON A.C. 

• OVERLOAD PROTECTION. 

• MIRROR SCALE. 

Ranges: 
D.C. Volts: 0-0.6, 3, 12, 60, 300, 1,200. 
A.C. Volts: 0-6, 30, 120, 300, 1,200. 
D.C. Current: 0-12 uA., 300 u A „ 6 mA., 

600 mA., and 12 A. 
A.C. Current: 0-12 A. 
Ohms: 0-20 megohms in four ranges. 
Centre Scale Reading: 150, 1.5K 15K, and 

150K ohms. 
DB.: —20 to + 1 7 . 0 db. = 1 mW. in 600 

ohm line. 

Weight: 2 V2lb. Size: 7" h. x 5V2" w. x 21/2" d. 

TRADE PRICE: 
$ 3 8 15% Sales Tax where applicable 

RADIO PARTS PTY. LTD. 
MELBOURNE'S WHOLESALE HOUSE 

562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 

OPEN SATURDAY MORNINGS! 

iv. Amateur Radio, May, 1969 



amateur 
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transmission by post as a periodical 
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NEW VALVES RECORDING TAPE MULTIMETERS
1B3GT (DY30) $1.45 6DT6 ........ $1.40
1C7 ............ 50c 6DX8 ..... $1.65
1D4 ............ 75c 6EA8 ..... $1.55
1F5 ............ $1.00 6ES6 ..... $1.80
1H5 ............ 75c 6ES8 ..... SI .80
1K5 ............ 50c 6F6G ..... $1.25
1K7 ............ 50c 6G8G ..... $2.50
.-•» uuc. or 5 “ for $2 CCV3 ..... S I.70
1L5 ............ S1.00 6GW8 .. .. SI .70
1LN5 ................. 50c 6H6GT 20c or 12 for S2
1M5 .................. 50c 6HG5 ....... S i.50
1P5 ................... 50c 6HS8 ........ Si .50
105 .................. 50c 6J5GT .. .. Si .00
1R5 ................... $1.80 6J6 75c. or 3 " for S2
1S2 (DL86) .. S1.45 6J7G 50c. or 5 for S2
1S4 ................... S1.00 6J8G ....... $3.00
1S5 ................... $1.70 6K6 .......... $1.00
1T4 ................... SI .00 6K7 .......... 50c
1X2 A/3 ......... $1.90 6K8GT .... $1.25
2D21 ................ $1.20 6K8 Metal $2.00
3S4 .................. $1.00 6KV8 ..... $1.75
3V4 .................. Si .70 6L6G ....... $2 O'1
5AR4. GZ34 S2.45 6L7 .......... 50c
5AS4 ................ $1.30 6M5 ......... SI .35
5R4GY ....... $2.00 6N3 ...... $1.20
5T4 ............ $1.75 6N7 30c, or 16" for S2
5U4GB ....... $1.30 6N8 ...... SI .40
5V4 (GZ32) .. $1.50 607G .. .. $2.50
5Y3GT ....... SI.20 6R3 .......... SI .55
5Z3 ................... $1.50 6S2 .......... $1.85
6A 8G ................ S2.00 6SA7GT ... $2.29
6AB7 ................ SI .00 6SC7 ........ 75C
6AC7 50c. or 5 for $2 6SF5 ........ 75c
6AD 8 ................ $1.35 6SF7 ........ 75c
6AE8 (X79) .. $3.50 6SH7 50c. or 5” for S2
6AG5 20c. or 12 for $2 6SJ7 75c. or 3 for S2
6AG7 ................ $1.25 6SL7GT ... SI.25
6AJ5 ................ 75c 6SN7GT ... $1.00
6AK5 (EF95) $2.55 6SQ7GT ... S2.10
6AL3 ................ $1.55 6SS7 ........ 75c
6AL5 ................ 75C 6U4GT .. .. $2.00
GAM5 75c. or 3 for $2 6U7G 75c. or 3 for S2
6AM 6 75c. Or 3 for $2 6U8/A .... SI .55
6AN7/A ......... SI .55 6V4 .......... $1.05
6AQ5 ................ SI .30 6V6GT .... SI .75
6AR7GT ........... $1.80 6X2 .......... $1.95
6AU4GT/A .... Si .50 6X4 .......... SI
6AU6 ................ $1.30 6X5GT .... SI .50
6AV6 ................ $1.20 6Y9 .......... SI .90
6AX4 ... ........... Si .50 7A8 35c. or 8 " for S2
6B6 ................... S2.00 7C5 .......... 50c
6B8 .................. $3.00 7E6 50c, or 5‘" for S2
6BA6 ................ Si .40 7H7 .......... 75c
6BE6 ................. SI .40 7W7 50c, or 5 for S2
6BH5 ................ S1.35 9A8 .......... SI .90
6BK8 (EF86) .. $2.00 9U8 .......... $1.76
6BL8 ................ $1.50 12A6 50c, or 5" for S2
6BM8 ................ $1.60 12AH7 .... 50c
GBQ5 (EL84) . S1.50 12AT7 50c Or 5 for 2S
6BQ6GTB/6CU6 $2.50 12AU6 .... St .50
6B07A ........... SI .50 12AU7 .... SI .45
6BV7 ................ SI .35 12AV6 .... 75c
6BX6 ................ Si .35 12AX7 (ECL83) . SI .60
6BY7 ................ SI .95 12BE6 .... 75c
6C4 50c, or 5 “ for S2 12BY7/A . S I.75
6C8 .................. SI .00 12C8 ........ 50c
6CA4 ................ SI .10 12J5 ......... 50c
6CA7/EL34 .. $3.00 12SA7GT . S1.00
6CB6 ................ $1.40 12SC7 .... 50c
6CD6G/A .... $4.50 12SH7 .... 50c
6CG7 ................ $1.50 12SK7 .... 50c
6CH6 ................ $2.40 12SN7GT SI .00
6CK5 ................ $2.00 12SR7 50c or 5 for S2
6CK6 ................ $1.40 16A8 .... $2.00
6CM5 ............... $2.20 35L6 ......... $ 1 . 0 0

6C06 ................ $2.20 19 .............. 50c
6C08 ................ $1.40 30 .............. 50c
6CS6 ................ $1.30 42 ............. S2 50
6CW4 (Nuvista) $2.75 57 ............. 50c
6DC6 ................ $2.40 58 .............. 50c
6DC8 ................ $1.90
6D05 ................ $4.75 80 ............. S1.50
6DQ6A  ........... S2.20 100TH .... S3.00
6D06B ........... $2.65 807 ........... S1.25
6DS8 ................ S1.80 808 ........... S1.00

Well known make, sealed boxes, bargain priced, 
folly guaranteed

3 inch Reel8
150 ft. Acetate 55c
225 ft. Acetate 70c
300 ft. Mylar S1.15

3V4 inch Reel5
600 ft. Mylar $1.85

4 inch Reels
400 ft. Acetate $1.40
600 ft. Mylar $2.20

5 inch Reels
600 ft. Acetate $1.85
900 ft. Acetate S2.25
900 ft. Mylar S2.80

1200 ft. Mylar $3.75
1800 ft. Mylar S5.75

53/4 inch Reels
900 ft. Acetate $2.40

1200 ft. Acetate S3.40
1200 ft. Mylar S3.75
1800 ft. Mylar $4.75

7 inch Reels
1200 ft. Acetate S3.00 
1200 ft. Mylar S3.75 
1800 ft. Acetate S4.50 
1800 ft. Mylar S5.00 
2400 ft. Mylar S6.25 
3600 ft. Mylar S9.75

Philips Type 
Tape Cassettes

C-60 60 min. .. S2.65
C-90 90 min. .. S3.65
C-120 120 min. .. S6.00

Empty Reels (unboxed)
3V4 inch ............  35c
4 inch ............  40c
5 inch ............  40c
53/i Inch ............  55c
7 inch ............  50c

10c per Reel Postage

TRIO COMM. RECEIVER 
MODEL 9R-59DE

Four-band receiver covering 550 Kc. to 30 Me. 
continuous, and electrical bandspread on 10. 15, 
20. 40 and 80 metres. 8 valves plus 7 diode circuit. 
4/8 ohm output and phone jack. SSB-CW. ANL. 
variable BFO, S  meter, sep. bandspread dial. i.f. 
455 kc.. audio output 1.5w., variable RF and AF 
gain controls. 115/250v. AC mains. Beautifully 
designed. Size: 7 x 15 x 10 in. With instruction 
manual and service data.

PRICE $175 inc. sales tax 
Speaker to suit, type SP5D, $15 Inc. lax.

STEREO HEADPHONES
Large rubber earpiece, full audible frequency. 

100-15.000 cycles. Price $9.00 inc. tax.

CITIZENS BAND CRYSTALS
To suit Japanese Walkie-Talkies and Transceivers. 
P.M.G. approved. Freq. 27.240 Me. (Tx). 26.785 
Me. (Rx).
HC6/U Subminiature. V2 in. pin spacing, 27.240 or

26.785 Me. S3.50 each or $6.50 a pair. 
HC18/U Miniature Vi in. pin spacing, 27.240 or

26.785 Me. $3.50 each or $6.50 a pair. 
(HC18/U also available with flying leads)

Other Crystals available include 27.145 and 
27.195 Me.

Postage 10c.

VALVES (continued)
866A
884 .
885 .
954 50c
955
956
958A 50 
2051 .
5636 .
5763 .
6146 A 
6146B ..
9006 25c 
BA50 10c 
ECC35 
ECH35 
EF86/6BK8 . 
EL34 (6CA7) 

Also

or 5

or 5

SI .00 
S2.35 
S2.85 

for $2 
50c 
50c 

for S2 
50c 
75c 

.... S2.55 

.... S5.95 

.... S6.25 
10 for S2 
12 for $1 
.... S2.00 
.... S2.80 
.... S2.00 
.... S3.00 

other types

EM84 ............
EY91 ...............
KT61 ................
KT66 ................
KT88 ................
RL1G 75c. or 3
UL41 ...............
VR150 (volt reg.)
2D21 ...............
2E26 ................
2X2/879 ...........
75C1 (volt reg.) 
90C1 (volt reg.)
108C1/OB2 .......
150C4/OA2 reg. ..
OE03/10 ...........
OOE03/12 .......
QQE06/40 .......
OV04/7 $1.50. 3 

available, P.O.A.

51.50 
50c

S3.90
54.75 
S5.30

for 52 
SI .00
51.25 
S1.20 
$4.60

75c
52.25
52.50
52.50 
S1.65 
S2.55 
$2.65

S12.95
53.75

MODEL OL-64D
20.000 o.p.v. DC volts: 0 0.25. 1. 10 . 50. 250 . 500. 
lOOOv. at 20K o.p.v.: S.COJv. at 10K o.p.v. AC 
volts: 0-10. 50. 250. 1000v. at 8K o.p.v. DC current: 
50 uA.. 1 mA.. 50 niA.. 500 mA.. 10 amps. Resist
ance: 0-4K. 400K. 4M. 40 megohms. DB scale: 
minus 20 to plus 36 do. Capacitance: 250 pF. to 
0.02 uF. Inductance: 0-5000H. Size: 53,i x 4Vs x 
13i  Inches.

PRICE $19.50. post 30c.

MODEL 200H
20.000 o.p.v. DC volts: 0-5 . 25. 50 . 250 . 500.
2.500v. (20K o.p.v.). AC  volts: 0-15 , 50. 100 , 500. 
I.OOOv. (10K o.p.v.). DC current: 50 uA., 2.5 mA.. 
250 mA. Resistance: 0-60K. 6 megohm (scale
centre 300 ohm. 30K ohm). Capacitance: 10 pF. 
to 0.001 uF.. 0.001 uF. to 0.1 uF. DB scale: minus 
20 db. to plus 22 db. Size: 4V2 x 3Vi x V/a inch.

PRICE S11.25, post 30c

NEW MODEL US-100 (MIRROR SCALE)
Overload protection, shockproof movement, polarity 
switch. DC volts: 0.25. 1. 2.5, 10. 50. 250. 1.000v. 
(20K o.p.v.). AC volts: 0-2.5, 10 . 50 . 250, 1.000v. 
(5K o.p.v.). DC current: 1 mA.. 25 mA., 500 mA.. 
10 amp. AC current: 10 amp. Resistance: 0-50 
megohms (centre scale 50). R x 1. 10. 100, 1K, 10K. 
DB scale: minus 20 to plus 10. plus 22. plus 35. 
plus 50 db.

PRICE S28.75. post 40c

MODEL C-1000, POCKET TYPE
1.000 o.p.v. DC volts: 0-10 . 50 . 250. I.OOOv. (1.000 
o.p.v.). AC  volts: 0-10 , 50 . 250. I.OOOv. (1.000 
o.p.v.). DC current: 0-100 mA. Resistance: 0-150K 
ohms (3K centre). 2 colour scale. Range selector 
switch. Dimcns.: 3V2 x 2 %  x 1 inch.

PRICE $6.50, post free

MODEL CT500
20.000 o.p.v. DC volts: 0-2.5. 10. 50 . 250 . 500. 
S.OOOv. (20K o.p.v.). AC  volts: 0-10. 50. 250, 500. 
I.OOOv. (10K o.p.v.). DC current: 5 uA.. 5 mA.. 
50 mA.. 500 mA. Resistance: 0-12K. 120K, 1.2 Meg.. 
12 megohms (centre scale: 60 . 600 , 6K. 60K). DB 
scale: minus 20 db. to plus 62 db. (5 ranges). 
Size: 5»/2 x 35/a x 13/4 inches.

PRICE $14.95. post 30c

MODEL CT330
20.000 o.p.v. DC volts: 0-6 . 30. 120. 600. 1.2K. 3K. 
6K volts. AC  volts: 0-6 . 30. 120 . 600. 1.2K volts. 
(10K o.p.v.) DC current: 0-0.06 , 6 . 60. 600 mA. 
Resistance: 0-6K, 600K. 6M, 600 megohms (centre 
scale: 30. 3K. 30K. 300K ohms). Capacitance: 50 
uF. to 0.01 uF.. 0.001 to 0.2 uF. Decibels: minus 
20 to plus 63 db. Size: 5V2 x 3Va x 1%  Inches.

PRICE $16.75. post 30c

NEW LAFAYETTE SOLID STATE 
HA600 RECEIVER

Five bands. a.m.t c.w.. s.s.b.. Amateur and Short 
Wave. 150 Kc. to 400 Kc. and 550 Kc. to 30 Me. 
FET front end. Two mechanical filters. Huge dial. 
Product detector. Crystal calibrator. Variable BFO. 
Noise Limiter. S Meter. 24 in. bandspread. 230v. 
a.c./12v. d.c.. neg. earth operation. RF gain con
trol. Size: 15 x 93.4 x 8’.4 inches. Weight 18 lb. 
S.A.E. for full details.

PRICE S199.50

S.W.R. METERS, MODEL KSW-10
Specifications.— Standing Wave Ratio: 1:1 to 1:10. 
Accuracies: Plus or minus 3 per cent, scale length. 
Impedance: 52 ohms and 75 ohms. Meter: 0-100 
DC microamperes. Price $19 Inc. tax.

RADIO SUPPLIERS
323 ELIZABETH STREET, MELBOURNE, VIC, 3000
Phones: 67-7329, 67-4286 All Mail to be addressed to above address

We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers. Hitachi Radio Valves and Transistor 
Radios. Kew Brand Meters. A. 8 R. Transformers and Transistor Power Supplies. Ducon Condensers. Welwyn Resistors, etc.
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S T R A T O C O M M U N I C A T I O N S 
WE CAN NOW OFFER A LARGE RANGE OF ANTENNAE, POWER 

SUPPLIES AND SMALL TEST EQUIPMENT AT THE RIGHT PRICE! 

• A N T E N N A E 
By Cush Craft, Antenna Specialists, Mosley. 
Some sample prices:— 

432 Mc. 4 db. gain Mobile Antenna, S33.67. 
144 Mc. 3 db. Mobile Antenna, incl. spring, $33.67. 

27 Mc. 9 ft. stainless steel, includes heavy ball and spring, 
suitable for cutting to 50 Mc., $11.15. 

144 Mc. 14.2 db. 20 element phased array, S41.00. 

130-185 Mc. 3 db. base antenna, ideal for 146 nets, very light, 
with clamps, S19.30. 
Lots of other base and mobile types from $6.00 up. 

• S.W.R. BRIDGE 
And F.S. Meter, useful to 2 metres, $12.45. 

• M I C R O P H O N E S 
Base and mobile type, including base type with two stage 
pre-amp., $25.30. 

• T R A N S C E I V E R 
6 Metres, v.f.o. or crystal, 240 or 12 volt, 25 watts input, 
Nuvistor front-end, $209.50. 

• BENCH POWER SUPPLIES 
Various types, regulated, with or without metering, from $12. 

• WALKIE TALKIE, TELECON, LAFAYETTE 
100 milliwatt to 5 watts, from $30.00 to 8215.00. 

• COMMUNICATIONS RECEIVERS 
Lafayette, solid state, 5-band, 150 Kc. to 30 Mc., bandspread, 
v.f.o., 240 or 12 volt, $198.50. 

ALL PRICES INCLUDE SALES TAX. INCLUDE FOR POSTAGE. 

STRATO COMMUNICATIONS Pty. Ltd. 
25 WENTWORTH ST., PARRAMATTA, N.S.W., 2150 

Phones: 635-5569, 635-9856 

Automatic 
Aerial Rotator 
NEW . . . UNRIVALLED AERIAL 

ROTATING SYSTEM! 

Complete with direction con-
trol unit — fully synchronised 
balanced bridge circuit. 

• Rugged—water tight. 
• Hollow shaft, IV2" diam. 
• Loading: 112 lbs. (max.) 
• Rotation angle: 360 deg. 
• Permanently lubricated. 
• Speed: 1 r.p.m. 
• Magnetic disc brake. 
• 240v. AC (60w.); drive 42v. 

Sole Australian Agents: 

WCLunJla** 
^ V P T V . LTD. 

Victoria: 
608 COLLINS ST., MELBOURNE, 
3000. Phone 61-2464 
New South Wales: 
64 ALFRED ST., MILSONS POINT, 
2061. Phone 929-8066 
Western Australia: 
34 WOLYA WAY, BALGA, PERTH, 
6061. Phone 49-4919 
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8108 
?QVtUC%UNLIMITED 
A proud boast. Now for the first time we offer the 
Austral ian Electronics Industry six S i l icon Power 
Transistors, made in Australia to suit Australian 
conditions. With stocks on the shelf and an Aus -
tralian production line backing those stocks, can you 
wonder we boast "Power Unl imited". 
All six devices have a simplified circuitry design 
for high frequency, high temperature applications 
with built in safeguards against secondary break-
down. 

The emitter area is divided into many small discrete 
emitter sites connected in parallel. This greatly 
increases the emitter-base peripheral area, thereby 
improving the h F E linearity characteristic of the 
device. 

A deposited thin film nickel-chromium resistor ( R E ) 
is integrated into each emitter site. 
Re l imits the value to which l c can increase, 
and current " sha r ing " to adjacent sites occurs until 
equi l ibr ium is established, preventing current con-
centration and increasing secondary breakdown 
capability. 
Here are the six S i l i con Power Devices ready for 
immediate delivery; P R I C E S 1 0 0 t 0 999 

20 WATT — AY8108 — $1,60 & AY8109 _ $1.35 
25 WATT - AY8110 — $2.75 & AY8111 _ $3.0Q 
6 WATT - AY8115 — $1.00 & AY8116 — $0.80 

If, there is still someone not entirely satisfied here's 
good news, already we have plans to increase this 
range in the very near future. 

AUSTRALIA PTY. LTD. 

420 Ml. Dandenong Rd . CROYDON. V IC 3136. P.O. Box 151. Croydon. Cables: Fairchild Melbourne. Telephone: 723 4131. Fairchild 
Representatives: Phil Cohen. Melbourne. 723 4131. • David Finch. Sydney. 929 7S11. Q Wayne Fitzsimmons. Adelaide. 23 1356 Q Ray 
Crulcher. AUCKLAND. N.Z. 57 9307. New Zealand Distributing Agents: John Gilbert and Co. Ltd., Tasman Buildings, Anzac Avenue. 
AUCKLAND, N.Z. Fairchild Devices Now Available In Distributor Quantities Iron): George Brown t, Co.. 267 Clarence Street. 
SYDNEY. N.S.W.. 2000. • General Accessories. 81 Flinders Street. Adelaide. S.A.. 5000. • J. H. Magrath & Co. Pty. Ltd.. 206 Lit. 
Lonsdale Street, Melbourne, Vic., 3000. d Radio Parts Pty. Ltd , Spencer Street. Melbourne. Vic., 3000. • Purvisonlc Sound and 
Distributing Co., 44 McCoy Street. Myaree. Perth. W.A.. 6154. • Douglas Electronics, 7 Gralunga Street. Mansfield. Old.. 4122. 
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. Going SSB? 
YAISU 

V 
BAIL ELECTRONIC SERVICES have the answers! 
Widest choice from the YAESU Australian Agents. 

FRDX-400 Receiver: 160-10 mx, I.F. "T" notch filter, 
100/25 Kc. calibrator, selectable slow/fast AGC, 
provision for internal installation of FET VHF con-
verters, FM with squelch. Laboratory proven, 
outstanding sensitivity. Can be linked with 
FLDX-400 for transceiving. 

FLDX-400 Transmitter: PA 2 x 6JS6A, 300w. 
speech peak input. Mechanical filter, VOX, ALC; 
adaptable to FSK for RTTY. 

FTDX-400 Transceiver: 80/10 mx, 400-500w., built-
in AC power supply, VOX, ALC, off-set tuning, 
calibrator . . . the lot! 

FLDX-2000 Linear Amplifier: AB2 grounded grid, 
built-in power supply and SWR indicator. Forced-
air cooling. A real signal booster for any Amateur 
exciter or transceiver. Officially approved for 
Australian Amateur use at 400w. p.e.p. output. 
FTDX-100 Transceiver: Low current drain, tran-
sistorised, AC/DC power supply built-in. Many 
additional features; ideal for portable/mobile, 
150w. peak input. 
FTV-650 Six Metre Transverter: Converts your 28 
Mc. SSB to VHF, includes receiving converter. 
FT-200 Transceiver: New model, 80/10 mx, 300w. 
speech peak input. Operates from separate power 
supply, FP-200. 

Also available: Transmitter FL-50, Receiver FR-50. Low Pass Filter FF-30DX, Type "F" SSB Generator Assembly, 
SWR Meter K-109, Yaesu valves and spares, Co-ax. Connectors, Hy-Gain (U.S.A.) Beams. 

BAIL POLICY: Manufacturer-backed 90-day warranty. All sets are 
tested before despatch. After-sales service and spares availability. 

Full details from the authorised Australian Agent: 

BAIL ELECTRONIC SERVICES, 60 Shannon St., Box Hill North, Vic., 3129. Ph. 89-2213 
Rep. in N.S.W.: A. J. ("SANDY") BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Telephone (STD 067) 66-1010 

e.CT R O / v , 

AR 
O U j p M t ^ 

BATTERY SAVER-A/C ADAPTOR 
Permits A/C Mains operation of Transistors and 

other 6-9V Battery Powered Equipment 
—at Negligible Power Cost I 

• 6 or 9 Volt (Nominal Voltage) selected by 
external switch. 

• Double insulated for absolute safety. 
• Handsome cabinet complete with 3 pin 

power point plug, and radio lead with plug. 
• Measures a compact 3J ins. x 2i ins. by 2 ins. 
• Suitable for any 6 or 9 Volt Battery Operated 

Transistor Equipment. 

APPROVED BY ELEC. SUPPLY AUTHORITIES 

f o r T a p e R e c o r d e r s 
T r a n s i s t o r R a d i o s 

P S 64 
P S 8 2 

S p e c i a l l y 
S p e c i a l l y f o r 

Manufactured by: 
A & R ELECTRONIC EQUIPMENT CO. PTY. LTD. 
42-46 Lexton Road, Box Hill, Vic. 3128. 

Phone: 890238 
REPRESENTATIVES IN ALL STATES 

S A. SCOTT THOMPSON P/l„ 93 Gillei St., Adclaido J3 2361 N.S.W. SOANAk UiCIBONICS P I . aj C..rltor. C.e> , Summer Hill 798 t m 
W A. EVIRETT AGENCY P/i.. 17 NoHhwood S.„ W. Lcd.r»lll« 8«l37 Q LAND »• A. V[NN P/l . 71-73 OoS9«tt St.. V.ll.y, Bri.b.r. J!5«l 
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g j n n s B V i v n n v T i m w r T v f ^ ^ 

0-15" CONTACT PITCH 

fe PRINTED CIRCUIT 

16 

* ? 1 

EDGE CONNECTORS 

I S ; A 

32 V M r F T n i l m l ' I i l- t i H H I ! I I i 1 <11 11 i I 

FROM 8 TO 32 C O N T A C T S 

DESIGNED FOR USE WITH W BOARDS 

AND 

MADE BY 

PAINTON 
2 4 

OTHER PITCHES AVAILABLE ALSO — SEND FOR FULL DETAILS 

PAINTON (AUSTRALIA) PTY. LTD. 
29 RAILWAY AVENUE, HUNTINGDALE, VICTORIA 3166. 'PHONE 569 0931 

Consult your PAINTON sales office for more detailed information. 
N.S.W. 2065 QLD. 4122 S.A. 5112 W.A. 6007 

6 Paci f ic Highway Douglas Electronics Pty. Ltd. 11 Black Top Road Everett Agency Pty. Ltd. 
St. Leonards 7 Gralunga Street Hi l lbank 17 Nor thwood Street 

Mount Gravatt (Via El izabeth Vale) West Leederv i l le 
43 2652 49 5386 55 6339 8 4137 
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FEDERAL COMMENT

In this issue you w ill find a report 
on the proceedings at the Federal Con
vention held last Easter at Canberra. 
I urge you to read this report as I 
hope that you w ill be interested in the 
work being done by your Federal 
organisation. I hope that you have 
already read the report of the retiring 
Federal President, John Battrick, VK - 
30R, published in the May issue of 
“Amateur Radio” .

I draw your attention in particular to 
those parts of the report dealing with 
I.A.R.U. Region III. Organisation and 
the P.M.G. and regulations.

I believe that the Federal organisa
tion of our Australian Amateur Society 
must be an active organisation in order 
to perform its vital function of pro
tecting our hobby. A t times the W.I.A. 
has been criticised for not providing 
sufficient information as to its activ
ities. A t times I am afraid that I have, 
on reflection, been forced to agree with 
some of this criticism. I f  you read both 
these reports, I believe you w ill find 
that you are well informed on those 
matters that are of current concern. If 
you find that you desire more informa
tion on any particular topic, this is 
available. Once the formal Minutes of 
the Convention are completed, enough 
copies w ill be sent to each Division to 
provide one copy for each Divisional 
Councillor. So if you want more in
formation, do not hesitate to approach 
either your Divisional Federal Coun
cillor or any member of your Divisional 
Council.

But where do we go from here? The 
Federal Council determines policy— in 
some areas this must be necessarily 
determined very broadly indeed— in 
other areas a more precise direction

can be given. It is the task of the Fed
eral Executive to implement the policy 
and to undertake the various tasks 
allocated to it. In some cases the Ex
ecutive w ill in turn allocate this func
tion to another committee. Whatever 
it does, and whoever does it, the Execu
tive will report back to the next Federal 
Convention offering such advice as it 
can and receiving in turn the Federal 
Council’s direction as to the forth
coming year. In more specific terms, 
the Executive is at this time giving par
ticular attention to the manner in which 
the W .IA . w ill celebrate the Cook bi
centenary year 1970, for that year also 
marks the 60th year of the W.I.A., the 
oldest radio society in the world. I am 
now very hopeful that we will be able 
to make an important announcement 
about this matter in the very near 
future.

Michael Owen. VK3KI

Liaison with the Central Administra
tion of the Postmaster-General’s De
partment continues. The interim Con
stitution accepted by the W.I.A. as a 
member Society has now been sent to 
the other national Societies involved. 
The c.w. test programme is being in
vestigated. The constitutional matters 
resolved at Canberra have been refer
red to the Institute’s solicitors.

In carrying out their duties, members 
of the Executive are in regular com
munication with Federal Councillors. 
By medium of the Federal Councillors, 
the Executive can to some extent keep 
in touch with the views of members 
in all Divisions.

This year I hope to have the oppor
tunity of visiting as many Divisions 
as possible. I want the Federal Ex
ecutive to be aware of the widest pos
sible cross section of the views of 
members. I would welcome the oppor
tunity to tell as many members as 
possible what the Federal Executive is 
doing and why it is doing it.

As you read this, I w ill be in New 
Zealand at the current invitation of 
the N.Z.A.R.T., attending their Confer
ence at Gisborne. I w ill be represent
ing the W.I.A. When I return, I shall 
be reporting to Federal Councillors on 
this visit, and I w ill also, I  hope, be 
able to provide some information for 
“Amateur Radio” .

Closer co-operation between the 
N.Z.A.R.T. and W .IA . seems to me 
to offer tremendous advantages to both 
Societies. I regard this visit as a most 
important highlight of this Institute 
year which has just commenced.

—MICHAEL OWEN, VK3KI, 
Federal President, W.I.A.
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ELECTRONIC KEYER
L VALE,* VK5N0

ELECTRONIC keyers are used in 
conjunction with a contact “pad
dle” of similar form to that used 

in semi automatic or “bug” keys, except 
that for use with an electronic keyer 
the paddle makes a separate pair of 
contacts when pressed either to left or 
right of the central position. The con
tacts made when the key is pressed 
to the right cause the keyer to make 
a series of dots, and the left hand 
contact a series of dashes. In addition, 
the type of keyer to be described auto
matically makes correctly spaced dots 
and dashes and completes the individual 
dot or dash even though the paddle 
has not been made for the full time— 
a brief touch of the dot contacts will 
make a complete dot at the speed at 
which the keyer is set and if the dash 
contacts are made for a longer time 
than a dot length a complete dash is

and G3 contains the control gates. VT1 
is used as the output inverter to develop 
about 25 volts d.c., which is sufficient 
to operate the keyer tube in the writer’s 
transmitter. Should it be desired to 
use relay contacts at output, a suitable 
circuit is shown as in Fig. 3. It must 
be pointed out here that the relay 
chosen must be fast operating—one type 
used successfully here is the S.T.C. type 
4184GD, which is available in surplus 
equipment.

The method of operation of the keyer 
is as follows (refer to Fig. 4): When 
neither the dot contacts nor dash con
tacts are made, both G1 and G2 are 
held in the off position (pin 7 of G1 
and pin 6 of G2 near earth potential 
and pin 6 of G1 and pin 7 of G2 posi
tive) via diodes D1 and D5 respec
tively, by the outputs of G3, which are 
in turn held in the earthed condition

by the presence of positive voltage (via 
R5 and R6) on one input of each nor 
gate. When the dot contacts are made, 
voltage is removed from one input (pin
5) of G3. As the other input (pin 3) 
of this gate is earthed, the output (pin
6) rises to +3.9v., removing the clamp 
(Dl) from pin 5 of Gl. The multi
vibrator immediately changes state so 
that pin 7 becomes positive for the 
duration of a dot, as timed by the com
ponents in the multivibrator circuit and 
the amount of positive voltage supplied 
by the speed control VR1.

If the dot contacts are broken before 
the completion of the dot, D2 holds pin 
5 of G3 at earth until the dot is com
pleted. If the dot contacts are made for 
any period of time from a touch to less 
than twice a dot length, one complete 
dot is made.

If the components in the Gl circuit 
are balanced, the correct dot/space 
ratio will result, but it will probably 
be found necessary to adjust this ratio 
by placing a higher resistor in parallel 
with R2 or R4 because of tolerances 
in the capacities of Cl and C2. Pre
vious keyers made here have included 
a potentiometer to vary the dot/space 
ratio or “weight”, but once set they 
are generally left untouched.

Correctly spaced dashes are formed 
when the dash contacts are made, in 
the following manner—making the dash 
contacts earths the free input (pin 1) 
of G3. removing the clamp (D5) from

made. Therefore, all the operator needs 
to do to produce perfect c.w. is to start 
the characters off, get his hand clear 
of the paddle before he produces a 
string of perfectly spaced dashes or 
dots and watch the spacing between 
letters and words.

It is believed that the first keyer of 
this type was made by W9TO and used 
valves. Several others have been de
scribed using transistors and, lately, 
integrated circuits. This is the third 
one made and used by the writer; the 
first, using germanium transistors, per
formed well for many years; the second 
using silicon transistors, has been in 
use until the third, which uses inte
grated circuits, and is the simplest of 
the three, was put into operation.

The use of integrated circuits is of 
very little advantage except that in 
this case they are cheaper and take less 
room than the corresponding transis
tors would. The particular units used— 
type 914—are inexpensive and readily 
available. Each contains a pair of dual 
NOR gates, which means that each 
contains four transistors and a few re
sistors, as shown in the 914 circuit dia
gram, Fig. 1.

The circuit diagram of the keyer is 
shown in Fig. 2. Gl is used as a free 
running multivibrator and makes the 
dots; G2 is a bistable multibrator that 
fills in the spaces between alternate 
pairs of dots in order to form dashes,
♦ 2d Calton Rd., Gawler, S.A., 5118.

FIG. 3 C IRCU IT OIAGRAM ELECTRONIC K E Y E R .

C l.  C2— 10 uF. 16v. electrolytic.
C3— 0.056 uF.
C4. C6, C7. C8— 0.1 uF. 25v. ceramic.
C9— 100 uF. 64v. electrolytic.
C10— 100 uF. 16v. electrolytic.
D1. D2. D3. D4, D5. D6. D7. DO-Fairch ild  AN2001 

diodes.
D9— 3.9 volt Zener 1w.
D10—  Rectifier diode 200 p.l.v.

G l,  G2. G3— Dual 2 Input Nor gate— Fairchild 914. 
R1 . R3— 1 5K i/4w.
R2. R4. R12, R13, R14. R15, R16— 10K 1/4w.
R5. R9. RIO, R11— 2.2K V4w.
R6-—  1K Viw.
R7. R8— 4.7K 1/4W.
R17— 470 ohm 3w.
R18— 75 ohm 1w.
V R1— 500 ohm.
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pin 1 of G2. A t the sam e tim e D3 also 
effectively m akes the do t contacts, 
form ing a dot. A t the finish of the dot, 
a  pulse is sent from  pin  5 of G1 via C 
w hich changes the s ta te  of G2, so th a t 
pin 6 becomes positive and pin 7 be
comes earthed. The positive voltage at 
pin 6 is fed to the  ou tpu t transis to r, 
holding the ou tpu t “on”, and the ea rth  
potential a t  p in  7 holds both, th e  dash 
circu it (via D7) and  the dot circuit 
(via D4) on un til the  finish of th e  n ex t 
dot, w hen ano ther pulse from  G1 via 
C3 tu rn s C2 back to its orig inal “off” 
state. If the dash contacts a re  kep t 
m ade, G2 continues filling in the space 
betw een a lte rna te  pairs of dots, m aking 
perfectly  spaced dashes, as illu stra ted  
in  Fig. 4.

FIG.3. RELAY OUTPUT CIRCUIT.

The keyer is m ounted, except for the 
speed control pot, on a piece of m atrix  
board 4J" x 2 |" . T he a.c. supply volt
age is not critical and  its  value is dic
ta ted  by the requ irem ents of the elec
tronic keying tube in  th e  tran sm itte r or 
the relay, w hichever is used, provided 
th a t su itable ad justm en t is m ade to 
R17. T he correct supply voltage for 
914s is 3.24 to 3.96 volts, so the actual 
regulating  voltage of D9 should be 
checked to  see th a t it  falls w ith in  these 
limits.

T he paddle fo r the keyer is m ade 
from  tw o sm all disposal M orse keys 
w ith  th e ir under-surfaces bolted to 
gether and m ounted vertically , one key 
for dot contacts, th e  o ther for dashes. 
T he p a rticu la r keys are  b randed  “K ey 
W.T. 8 Amp. No. 2” on the base. The 
norm al knobs a re  rem oved and flat 
pieces of bakelite  are  m ounted in  place 
in  a sim ilar m anner to  an o rd inary  bug 
key.

DOT M AKE— i- i *— »
CONTACTS OPEN--------1 1 -

DASH MAKE —
CONTACTS O P E N ---------------- J T J L

PIN.5. 0.3. 1_I 1---1

PW7. 0.1. :__ n_n_n
PIN.1. 0.1. : i__f
PIN.6. 62. n
OUTPUT. — i n  r

FIG. 4 WAVE FORMS ELECTRONIC KEYER.

The values show n give a speed v aria 
tion from  about 12 w.p.m. up. Should 
slow er speeds be requ ired  both Cl and 
C2 should be changed to a h igher value. 
Provision is m ade for a hand key; th is 
has been found necessary as a m eans 
of tun ing  the transm itter.

No type num ber is given for the 
ou tpu t transisto r. The one used by the 
w rite r is an obsolete NPN silicon type

THE ZE4JJ SPECIAL 3-ELEMENT TRI-BAND BEAM
If you are  looking for a tr i-b an d  beam  

w ith  super high gain, fron t to back 
ratio  and enorm ous bandw idth com par
ed to com m ercially m ade ones, forget 
about this artic le  and buy the la tte r 
one.

H ow ever, if you a re  looking for an 
extrem ely  sim ple beam  w hich is cheap 
and very light, constructed in  an a f te r
noon and com pares reasonably w ell 
w ith com m ercially m ade ones, then  this 
m ight ju s t be the one you a re  after.

The idea came originally  from  an 
artic le  in a booklet called “T echnical 
Topics” released by the R.S.G.B. U nder 
the section of “A erial Topics” you find 
a sm all description of the Z E4JJ Spec
ial. I t s ta tes th a t it provides excellent 
resu lts as a tr i-b an d  beam. Fed  w ith 
300 ohm  ribbon, untuned, it says th a t 
it can be coupled stra igh t in to  the ou t
p u t of a p i-netw ork . T hat all sounds 
very simple, bu t I am  afraid  th a t a  few  
m ore things had to be done to get it  
right.

0IRCCT0R !• '

12-5*

h
3 f.SF .ti J „.5<

1 / /
1  RADIATOR t

t o  l *  — — ( y i - « t

1
REFLECTOR *6'

>D0JV TV R IBtO N  
L 4 APfUOX 5 ?  LONt

FOR 40 4 10 METRE 
AER IALS IF MCCOCO

Z MATCH COUPLER.

Cl A, B— Good quality, standard size broadcast 
condenser.

C2— Single gang, broadcast condenser, 470 pF.
L1— 11 turns 14 s.w.g.. 2 in. diam., 2 %  In. long.
L2— SV2 turns 14 s.w.g., 2 in. diam., IV4 In. long.
L3— 6 turns 14 s.w.g., 2Vz in. diam., IV 2 in. long.
L4— 5 turns 14 s.w.g.. 2 V2 in. diam., 1%  in. long.

Looking a t Fig. 1 you can see tha t 
the boom length is only 8 ft. 9in. The 
rad ia to r m easures 12 ft. 6 in. each side 
and not 11 ft. 6 in. as described orig
inally  by ZE4JJ. I found th a t problem s 
arose as fa r  as m atching the line  to  the 
driven  elem ent is concerned on 20 
m etres. By m aking it 12 ft. 6 in., an 
s.w .r. of 1:1 w as easily achieved a fter 
tuning the coupler. T he sam e s.w.r. 
should be achieved on 15 and 10 m etres.

If you w an t to  m ake the beam very 
light you could use telescopic lengths 
w ith a d iam eter of J" and J". However, 
to give the beam a firm look w ith  little  
sagging, I used cen tre  sections w ith  a

2S002. Unless the  values of the a.c. 
supply voltage or ou tpu t resistors are 
changed substantially , alm ost any NPN 
silicon type of sufficient voltage w ould 
do.

It had been intended th a t the d is
creet. com ponent circu it and the logic 
circu it for the keyer should be included 
bu t this was decided against because 
it w as felt th a t it would m ake a very 
sim ple device appear m ore com plicated.

d iam eter of 1” w ith the rem ainder 
lengths m ade up by lengths w ith  a 
d iam eter of l"  and 3".

The unusual featu re  is th a t the ra d 
iator is m ounted 2" above th e  plane of 
the d irec to r and reflector. I stuck to 
this.

The d riven  elem ent is split and is 
insulated from  the boom. Originally, 
I used a piece of W estern Red Cedar. 
This is the only type of wood w hich is 
no t affected by w eather and is light 
in w eight. On a more perm anent model, 
I used alum inium  channel, 2" w ide and 
3 ft. long. The stand-off insulators are 
m ade by Q -M ax and as they are of the 
hard  plastic variety , cracking as w ith 
porcelain ones does not occur.

P roper resu lts a re  no t obtained un 
less you use some so rt of an antenna 
coupler. In  my case I used a Z-m atch 
coupler as described in the R.S.G.B. 
Handbook and A.R.R.L. A ntenna H and
book. The length of the 300 ohm line, 
w hich is slotted t.v. ribbon, seems 
critical and it would be a good idea 
if you s ta rt off w ith a length of 53 ft. 
A com m ercially made balun from  300 
ohms to 75 ohms w as tried. A lthough 
there  w ere no m atching problems, on 
a ir tests w ere very  disappointing.

A ll on -a ir tests w ere done at a  height 
of 17 ft. w ith  as comparison a T H -3Jr, 
at a height of 27 ft. My QTH is half 
a mile from  the beach and QSOs on 20, 
15 and 10 m etres w ere m ade short path  
to Europe. As th is beam  is a com prom 
ise on 20 m etres, a difference of 1 to 2 
S points was noted w ith  the TH -3Jr. 
On 15 and 10 m etres the difference v a r
ied from  nothing to  1 S point. D irec
tiv ity  on 15 and 10 m etres is excellent, 
bu t no t very good on 20 m etres.

I t seems th a t one could consider this 
beam  as a close spaced tw o elem ent 
array , i.e. rad ia to r-d irec to r on 10, rad 
iator-reflector on 15, and an  im proved 
dipole on 20 m etres.

W hatever it m ay be, it  com pares very 
well w ith the T H -3Jr.

Its sim ple construction makes it 
qu ite  an a ttrac tive  proposition w ithout 
w asting a lot of money. A t least I had 
a g reat am ount of fun  experim enting 
w ith it. Good luck!

— A B N  V K 5 X V .

Al Shawsmith, VK4SS, seated at the controls.
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Improving Eddystone EC-10 as a Tunable I.F. for V.H.F. Converters
T. J. FISHPOOL: VK4KC

WHILST the Eddystone EC-10 is 
excellent as a general purpose 
receiver, it is of little use for 

serious work on the h.f. bands, this is 
partly due to the poor bandspread 
inherent in such a receiver.

With a few simple modifications the 
EC-10 becomes a useful receiver to use 
in conjunction with v.h.f. converters. 
These modifications consist of fitting 
a co-axial socket for the input, adding 
a Noise Limiter, “S” meter, improving 
the mechanical stability of the oscillator 
and finally provision for reception of 
n.b.f.m.

CHOICE OF I.F. FOR THE 
VJIJF. CONVERTERS

A frequency coverage of 2 Me. is 
required to cover 144-146 Me., 432-436 
Me. and 1296-1298 Me. It would be 
desirable to spread the 2 megacycles 
coverage over the full range of one 
band; this is not considered practicable 
and a compromise must be sought.

Band 4, 1.5-3.5 Me. is 2 megacycles 
wide but such an i.f. would lead to a 
serious image problem to the extent 
of degrading the v.h.f. converter noise 
figure. There are two possibilities, 9-11 
Me. on Range 2 would be satisfactory 
for 144 Me. converters only, but as the 
writer uses a 1296 Me. converter, the 
i.f. adopted is 18-20 Me. Also, the 
chances of i.f. breakthrough are reduced 
at the higher frequency.

AERIAL SOCKET
A co-axial type socket is fitted in 

place of the existing “A l” socket, the 
flange was soldered directly to chassis. 
To eliminate i.f. breakthrough, good 
quality co-ax with a tightly knit braid 
must be used to connect the converter 
to the receiver and the braid must 
make good connection at both ends.

OSCILLATOR STABILITY
Listening to a steady signal around 

18 Me., with the b.f.o., a gentle tap 
on the receiver will demonstrate the 
need for work around the local oscilla
tor section. A dram atic improvement 
is made by shortening the oscillator 
collector lead. Locate the oscillator 
TR3 collector lead on the printed board 
and unsolder this lead together with 
the black flexible lead going to the 
same piece of copper. Remove this lead 
from switch S lj wiper. Connect TR3 
collector lead directly to S lj wiper.

Further small improvements can be 
made by replacing the lead from the 
printed board to C48 oscillator section 
by solid wire. The “U” bracket holding 
the gang was earthed w ith solid wire 
to both the printed board and the ad
jacent side plate, also the bolt project
ing through one of the vibration mount 
grommets is earthed the same way.

The calibration should be checked and 
reset if necessary as per handbook, 
only a small adjustment to C39 should 
be necessary at 29.0 Me.
• F la t 1. 106 T a y lo r  S t., T oow oom ba , Q ld ., 4350.

Doubtless further minor improve
ments can be made but the receiver 
does not require to sit on sponge to 
copy c.w.!

"S” METER
A closed circuit 3 mm. jack socket is 

fitted above the earth terminal and is 
accessible through the existing hole in  
the cabinet. This jack is wired to the 
earthy end of R3 in the r.f. stage em it
ter and by-passed with a 0.01 uF. disc 
ceramic. A 1 mA. meter plugged into 
this jack reads full scale on zero signal 
and decreases reading w ith increasing 
signals. No attem pt has been made to 
calibrate the meter in “S” units.

Note: The w riter's receiver takes 1 
mA. r.f. stage em itter current on zero 
signal and thus no “zero set” is re
quired.
NOISE LIMITER

The amplitude noise lim iter is shown 
in Fig. 1 and is of the series gate type, 
the diode can be any high back resist
ance germanium type. The compon
ents are mounted on a piece of vero- 
board, fitted by the r.f. gain control

and held by the adjacent fixing screw 
for the handle. A m iniature s.p.d.t. 
toggle switch fits 1" to the left and 
5/16" below the centre line of the 
“phones” socket.

The lim iter is quite effective in use 
although the audio level naturally 
drops with the limiter in. R34 and C74 
were replaced by 10K ohms and 10 uF. 
to restore audio level.

F.M. DETECTOR
Increasing use is being made of 

n.b.f.m. on v.h.f. with the introduction 
of transistor p.a. stages and varactor 
multipliers. The w riter fitted a dis
criminator for the purpose of receiving 
n.b.f.m. on 1296 Me. from VK4ZT/P, 
the results compared to the usual slope 
detection amply justify the fitting of 
the discriminator. Full advantage of 
n.b.f.m. is not realised unless it is re 
ceived with a suitable demodulator.

The circuit (Fig. 1) uses an FET i.f. 
amplifier and negligible loading is p re

sented to the existing i.f. stage. The 
extra amplifier runs without a.g.c. to 
provide some limiting, also the receiver 
is run with a.g.c. off. The i.f.t. can be 
any type w ith tuned prim ary and sec
ondary. The secondary tuning capaci
tor is removed and replaced by two 
series connected capacitors each double 
the value of the original capacitor. The 
two diodes are germanium type, e.g. 
OA79 or GEX34; it is very im portant 
that these diodes are accurately m atch
ed for forward resistance.

Alignment is best done with a volt
meter connected to  the output, a use- 
able deflection should be obtained on, 
say, the 3-volt range of a 10K ohm s/ 
volt multimeter. Tune in a strong car
rier (for maximum deflection of “S” 
meter if fitted) and adjust the i.f.t. 
prim ary for maximum d.c. output from 
the discriminator. Peak up the receiver 
last i.f.t. for maximum d.c. output. Tune 
the secondary until the output polar
ity reverses, finally tuning for zero 
output. Note that slightly off tuning 
the carrier will give a d.c. output of 
polarity dependent on the direction of 
tuning.

The w riter’s discriminator gives 
±0.1 volt output for 465 Kc. ±10 Kc., 
the signal generator feeding directly to 
the additional i.f. stage.

The discriminator is built on a piece 
of tinplate 3?" by 1 j"  and is bolted 
to the i.f./audio assembly, beside the 
output transistor heat sink and parallel 
to the tuning scale.

The additional i.f. stage consumes 2 
mA. a t 9 volts and is left on. The a.m./ 
f.m. switch fits 1" to the right and 
5/16" below the “phones” socket, to 
match the noise lim iter switch pre
viously fitted.

The f.m. position is suitable for a 
transm itter deviation up to 3 Kc. It is 
not intended or suitable for wideband 
f.m.

Some of these modifications should 
interest EC-10 owners, however the 
guarantee on a new receiver would 
probably be invalidated by such modi
fication.

FIG. 1. CIRCUIT ALTERATIONS TO EDDYSTONE EC-10- RECEIVER. zar; 
NOISE LIMITER & F. M. DETECTOR. ^ 5
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PROJECT-SOLID STATE TRANSCEIVER
PART EIGHT H. L. HEPBURN,* VK3AFQ, and K. C. NISBETA VK3AKK

In this section of the article it is 
intended to describe the power amplifier 
stages in term s of practical design con
siderations.

Reference to the first article in the 
series, which appeared in the November 
1968 issue of "A.R.,” will show that the 
objective was to provide a power output 
of 15 watts (p.e.p.) into a 50 ohm load. 
In the amplifier to be described this 
objective has been achieved and, in 
practice, well in excess of 15 watts 
has been obtained. At a later time it 
may be that information will be made 
available to show how higher outputs 
can be obtained by minor modifications 
to component values and by specific 
tuning procedures.

Before describing the final form of 
the p.a./driver system used in the pro
ject, it is felt to be vitally necessary 
to cover some basic differences between 
valves and transistors used as power 
generators and w hat these differences 
mean in practice. Such a discussion 
should assist not only participants in 
the project, but also those who are 
thinking of going solid state in their 
transmitters.

TOLERANCES
A transistor is NOT tolerant to misuse 

like a valve.
In this statem ent lies the reason for 

the digression that will be made for a 
while on subjects such as impedances, 
component values and types, and power 
measurement.
* 4 E lizabeth S treet, E ast B righton , Vic., 3187. 
1 25 Tham es A venue, Springvale, Vic., 3171.

Carelessness apart, there are two 
main areas in which a transistor used 
as a p.a. is likely to be less tolerant 
than its valve counterpart. Voltage 
overload and heat susceptibility.

With a valve the short term applica
tion of plate voltages even double the 
m anufacturer’s rating will rarely mean 
its replacement. Excess plate current 
caused by overload, off resonance or 
lack of drive can be tolerated by a 
valve, at least for so long as it takes 
to reach for, and turn  off, the power 
switch. In such cases there is usually 
plenty of external evidence by way of 
blushing anodes to trigger the operator 
into taking appropriate action.

This “tim e buffer” does not exist 
with transistors. It is the very first 
spike of excess voltage which kills 
the device. It is the first few watts 
over the rated dissipation which are 
the fatal ones.

However, provided that these two 
basic limitations are appreciated, their 
operating implications understood, and 
the appropriate safety procedures fol
lowed, then the transistor p.a. is as 
docile as its valve equivalent.

IMPEDANCES
In a valve used as a p.a. the plate or 

output impedance is given by the ex
pression:

(0.8 X h.t. volts)5 
2 x  power output

Let us assume we have a valve giving 
20 watts output with 500 volts on the 
plate and a plate current of 60 mA. 
(This is a class C case although this

is not important here). The output 
impedance is thus:

(0.8 X 500)~
2 X 20 
_  400:’
~  40
=  4,000 ohms.

The output impsdance cf a transistor 
is given by a similar expression, viz.:

(collector voltage)- 
2 X power output

Again assuming a power output of 
20 watts and further assuming a 13 
volt supply rail, the transistor output 
impedance is thus:

For a similar power output then the 
transistor has an output impedance 
approximately one thousandth of the 
valve. The practical effect of this will 
now te  discussed, especially as it affects 
matching arrangements and compon
ents.

COMPONENT VALUES
In the valve example the most usual 

current method (at h.f. anyway) of 
matching the valve to the antenna is 
by means of a “p i” network.

At 3.5 Me. with a 50 ohm antenna 
the value of the “tuning” capacitor 
(C l) would be around 280 pF., the 
“loading” capacitor (C2) would be 
around 1,000 pF., while the matching 
inductance would be in the region of 
15 microhenries.

Band
mx

RFC1 Cl
pF.

C2
pF.

LI RFC 2 L2 C3
pF.

C4
pF.

160
52 turns No. 

4 uH. 26 B.S. on 
2w. resistor

470 470
55 turns

12 uH. No. 33 B.S. 
F29 slug

16 turns
2 uH. No. 16 B.S. 

4" I.D.

34 turns
8.8 uH. No. 16 B.S. 

r  I.D.

1000
+

20/220

4400
(2x2200)

80
52 turns No. 

4 uH. 26 B.S. on 
2w. resistor

220 220
45 turns

6 uH. No. 33 B.S. 
F29 slug

10 turns
1 uH. No. 16 B.S. 

4" I.D.

19 turns
4.4 uH. No. 16 B.S. 

i"  I.D.

500
+

20/220

2200
+

20/220

40
24 turns No. 

2 uH. 26 B.S. on 
lw . resistor

100 100
27 turns

3 uH. No. 26 B.S. 
F29 slug

•14 turns
0.5 uH. No. 16 B.S. 

1" I D.

16 turns
2.2 uH. No. 16 B.S. 

r  I.D.

220
+

20/220

1000
+

20/220

20
20 turns

1 uH. No. 20 B.S. 
r  I.D.

50 50
20 turns

1.5 uH. No. 26 B.S. 
F29 slug

8 turns
0.25 uH. No, 16 B.S. 

i"  I.D.

10 turns
1.1 uH. No. 16 B.S. 

4" I.D.

100
+

20/220

425
+

20/220

15
18 turns

0.75 uH. No. 16 B.S. 
4" I.D.

33 33
16 turns

1.0 uH. No. 26 B.S. 
F20 slug

7 turns
0.2 uH. No. 16 B.S. 

4" I.D.

14 turns
0.7 uH. No. 16 B.S. 

5/16" I.D.

47
+

20/220

330
+

20/220

10
14 turns

0.5 uH. No. 16 B.S. 
r  I D.

22 22
12 turns

0.75 uH. No. 26 B.S. 
F29 slug

5 turns
0.15 uH. No. 16 B.S. 

4" I.D.

15 turns
0.55 uH. No. 16 B.S. 

4" I.D.

33
+

20/220

150
+

20/220

Table 1.—P.A. Coil and Capacitor Data.
Notes: (1) All coil inductance values are approximate only.

(2) Coils LI are close wound on Neosid Type 722/1 bakelite formers and use an F29 slug.
(3) Coils L2 are close wound on a former of the diameter indicated and are self supporting.
(4) Cl and C2 are Philips ceramic beads.
(5) The fixed parts of C3 and C4 are silver mica.
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The same approach to the problem 
of matching the 4 ohm transistor im
pedance to a 50 ohm antenna leads to 
impossibly high values of Cl, C2 and 
the coil. Very approximately, one 
would require an 0.25 uF. variable, a 
1.0 uF. variable and a coil around 0.01 
microhenries. Not very practical values!

In order to use components of con
ventional size, it is necessary to seek 
alternative matching arrangements.

MATCHING
It is not possible, for space reasons, 

to cover all the alternative matching 
arrangements in this article. The 
reader is referred to the “R.C.A. Silicon 
Power Circuits Manual” for a very full 
and useful coverage of the subject. This

publication gives many types of tran
sistor matching arrangements and for 
each method gives full design equations.
CURRENT FLOWS

Another point of difference between 
valve and transistor circuits is worthy 
of comment because of the effect it 
has on the type of component used. It 
is the magnitude of the r.f. currents 
flowing in the p.a. tank circuit.

In the valve example the d.c. current 
input was 60 mA. The peak d.c. cur
rent is twice this or 120 mA. The peak 
current flowing in the various parts of 
the tank circuit will approximate to 
the peak d.c. current times the “Q” 
of the circuit. If a “Q” of ten is as
sumed (about par for the course) then 
the r.f. tank currents will be around 
l i  to 1£ amps. Currents of this mag
nitude are satisfactorily handled by the 
usual coils and fixed and/or variable 
capacitors used.

In the transistor example the same 
considerations apply but the peak d.c. 
input is now around 3 amps, for 20 
watts out. At the same “Q” of 10, the

r.f. currents flowing in the tank will 
now be around 30 amps. It follows 
then that any components used, be 
they fixed or variable, must be cap
able of handling very high circulating 
currents. It may sound peculiar to 
suggest that the tank coil for a 20 
watt final be wound with very heavy 
wire or even copper tubing, but for 
even passable results, let alone best 
results, this is what is necessary.

POWER MEASUREMENT
In view of earlier comments on the 

susceptibility of the transistor to both 
voltage and power overload, it follows 
that the method of absorbing and 
measuring power output assumes great 
importance.

The text books dealing with valves 
in Amateur use have, for many years, 
recommended the domestic light bulb 
as a suitable load when commissioning 
or adjusting a valve transmitter.

A light bulb is most definitely NOT 
a suitable dummy load for a transistor 
p.a. Nor, for that matter, is an antenna 
of unknown impedance. In the writer’s 
view—and experience—the only suit
able dummy load is a resistive one. A 
resistive one moreover that is substan
tially non inductive at the frequency of 
operation. Additionally, this resistive 
dummy load should have an in-built 
means of measuring the power being 
absorbed by the load.

This last requirement stems from the 
fact that a d.c. meter in the collector 
circuit of the p.a. is of no real use in 
commissioning a transistor p.a. It is 
necessary as a current indicator and as 
a means of measuring total dissipation, 
but precise knowledge of output is 
necessary in order to tune up properly.

It is also necessary to clarify what 
the power output meter reads.

Two basic forms of power meters 
are in use. The first, or thermal, type 
of meter measures the r.f. current 
flowing through a fixed value of dummy 
load by means of a thermo-ammeter. 
This type of meter responds to, and is 
calibrated in, the r.m.s., or heating 
power averaged over a period of time. 
This type of meter is substantially in
dependent of waveform.

The second type of meter measures 
the r.f. voltage appearing across the 
load. The voltmeter used consists 
basically of a rectifier diode, an inte
grating capacitor and a sensitive d.c. 
voltmeter. This type of power meter 
responds to the peak voltage appearing 
across the load and (within reason) 
the integrating capacitor “holds” the 
voltage at the peak value. The meter 
will indicate the peak rectified voltage 
but Is normally calibrated in terms of 
r.ms. power.

The distinction between the two 
types of meter is important when con
sideration is given to what one wants 
to measure. For reasons unimportant 
here, a sideband rig is rated in terms 
of peak envelope power or p.e.p. Note 
that p.e.p. refers to the r.m.s. value 
of power at the peak of one cycle of 
the modulating waveform. It is not 
the absolute maximum power that is 
reached momentarily at the extreme 
tip of the modulating waveform. The 
three sorts of power expression are 
given by the relationships:
Total or r.m.s. heating

power ........................ =  P watts
Peak envelope power .... =  2P watts 
Absolute p e a k  power

(with a sine wave) .. =  2.8P watts
Fig. 24 shows two waveforms. One 

is a c.w. signal and one is a two-tone 
test signal. Assume both to have the 
same total r.m.s. or heating power. 
The reaction of the two types of meter 
will be as follows:

(a) The thermal type of meter will 
read 10 watts on both wave
forms.

(b) The diode type meter (assuming 
it is calibrated in r.m.s. power— 
the usual case) will register 10 
watts on the c.w. waveform, but 
20 watts on the modulated signal.

When using a power meter therefore 
it is important to know what type it 
is. If a thermal meter is used the read
ing on a two-tone test signal must be 
multiplied by two to give a p.e.p. 
reading.

If a diode type meter is used, the 
meter will read p.e.p. direct.
GENERAL DESIGN FEATURES

Getting (slowly to be sure!) a little 
nearer to the business in hand, refer-

M oto ro la  M oto ro la
MM1602. MM1603.

Amateur Radio, June, 1969 Page 11



cnce will now be made to the basie 
p.a./driver circuit given in Fig. 22. 

Both transistors are shunt fed with 
L1/C1/C2 forming the interstage match-
ing network, while L2/C3/C4 acts as 
a series tuned matching network into 
the 50 ohm antenna. 

Both RFC1 and RFC2 are important. 
At the operating frequency their im-
pedance should be no higher than five 
times the impedance seen at the re-
spective collectors. If it is any higher 
than this, or if it has a self resonance 
at a frequency close to the operating 
frequency, then the resultant "mis-
match" between choke and collector 
will be high, the voltages developed at 
the collector will be higher and, in the 
light of previous comments, the prob-
ability of reaching the transistor "sud-
den death" voltage limit is also high. 

To keep the choke impedances low 
at frequencies other than the operating 
frequency they are loaded with par-
allel resistors. Note that separate RFCs 
are necessary for each band. The 
matching networks used were adopted 
from the R.C.A. publication referred to 
earlier. 

SPECIFIC DESIGN 
Fig. 23 gives the full schematic of 

the driver/p.a. section of the trans-
ceiver, while Table 1 gives all the 
appropriate component values and coil 
winding data. 

It will be noted that a separate group 
of RFC1/L1/C1/C2 and RFC2/L2/C3/ 

C4 are required for each band and are 
so switched. 

Adjustment of the interstage coupling 
network is by means of the slug of LI 
with CI and C2 being standard values 
of fixed Philips ceramic bead capacitors. 

The p.a. tank circuit uses a fixed 
value of inductance with C3 and C t 
being made up of part fixed, part var-
iable capacitors. The fixed capacitors 
are stacked silver mica paralleled with 
20/220 pF. Ducon ceramic "stamp" 
trimmers. 

H.t. to the two stages is obtained 
from a common rail through two de-
coupling networks. Each network con-
sists of a 2.5 microhenry choke and a 
paralleled combination of an 0.047 uF. 
ceramic disc and a 4.7 uF. tantalum 
capacitor. 

A very important component is the 
1,000 uF. 18 volt electrolytic capacitor 
across the h.t. line. This is necessary 
to prevent low frequency parasities 
building up on the line and damaging 
the transistors. 

In order to complete the design, three 
more "bits" remain to be described. 
They are: 

(a) The resistance coupled single 
transistor matching network be-
tween the transmit mixers and 
the driver. 

(b) The circuitry associated with p.a. 
power output measurement. 

(c) A protected a.c. power supply. 
These must, because of space rea-

sons, be left over until next month. 

AVAILABILITY 
The complete four-band three tran-

sistor power stage including metering, 
bandswitch and sub-chassis, together 
with all components and hardware, will 
cost $88.50. It is regretted that because 
of supply problems on one component 
it will be mid June before delivery can 
be made. If requested, the kit will be 
supplied in two halves. All compon-
ents and sub-chassis except for the 
three transistors will cost $26.80, while-
the three transistors alone will cost 
$61.70. _ __ 

DRAFT STANDARDS FOR 
COLOUR T.V. 

In accordance with the undertaking given 
by the Postmaster-General in announcing that 
the P A L system of colour television will be 
used in Australia, the Australian Broadcasting 
Control Board has circulated draft system stand-
ards to the industry, and on 10th April held 
a first meeting in Melbourne with Industry 
representatives to discuss the standards. 

Forty-eight representatives from thirty-two 
organisations attended the meeting which de-
cided to set up an industry committee to make 
recommendations to the Board on standards 
for radiated signals, required transmission tests, 
and (later) detailed equipment standards. 

The committee initially will comprise a small 
"steering committee" and four sub-committees 
dealing with transmitters, receivers, relays, and 
studio equipment respectively. It is intended 
that the membership of these sub-committees 
be flexible with experts being co-opted as re-
quired, to utilise the services of all sections 
of industry with a contribution to make. 

The meeting elected as chairman of the 
committee Mr. S. F. Brownless, Director, Tech-
nical Services, of the Australian Broadcasting 
Control Board, to whom all inquiries should 
be addressed. The committee will report initial 
progress at the second industry meeting which 
was to have been held in Sydney on 24th May. 

PREDICTION CHARTS FOR JUNE 1969 (Prediction Charts by courtesy ot 
ionospheric Prediction Service) 
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NEW 1296 Mc. RECORD 
On Sunday, 29th December, 1968, the 

present 1296 Mc. record of 46.8 miles, 
held by VK2ZAC and VK2ZCF/2 since 
4th. March, 1964, was broken. Contact 
was established over a 53-mile line of 
sight path between VK4KE/4 (Tom 
Fishpool) on Mt. Mowbullan, 3,600 ft., 
in the Bunya Mountains and VK4ZT 
(Neil Sandford) operating from a plat-
form on the roof on his house at 18 
Loch Street in Toowoomba. The con-
tact was held from 1245 to 1335 E.S.T. 
with rock solid 5 x 9 signals both ways. 
144 Mc. was used to establish contact 
with slightly lower signal strengths. 

On Sunday, 5th January, 1969, the 
53-mile record was extended to approx-
imately 112 miles with VK4KE/4 oper-
ating from the same site at Mt. Mow-
bullan to VK4ZT/4 one mile south of 
Mt. Magnus in the Passchendaele State 
Forest. Initial signals were 5 x 9 both 
ways on 144 Mc. However, the 1296 
Mc. signal was only 559 both ways with 
phone unsuccessful, due mainly to 
modulation problems. 

An improvement was obtained when 
VK4ZT/4 moved his equipment about 
30 ft. higher up the side of an aban-
doned fire tower, allowing two-way 
4 x 4 phone contact from 1330 to 1500 
E.S.T. Much of the time was spent 
setting deviation and generally optim-
ising equipment. The major cause for 
the lower 1296 Mc. signals was due to 
obstruction at VK4ZT's end by Mt. -
Magnus and also to further obstruc-
tion by a large area of high ground in 
the centre of the path. The exact path 
length of this contact is not known due 
to delays in obtaining a suitable map 
of the area, so no formal claim was 
made for this record. 

However, this problem was overcome 
on Sunday, 2nd February, 1969, by 
establishing contact over a distance of 
138.2 miles (subject to confirmation) 
between VK4KE/4 on the top of Mt. 
Mowbullan and VK4ZT/4 on a site near 
Springbrook on the Queensland side of 
the N.S.W. border at 3,300 ft. elevation. 

A VK2/VK4 contact was not possible 
as the border is close to a precipice and 
a few steps in that direction would have 
resulted in a drop of about 2,000 ft. 

The 138-mile path is obstructed al-
most 1,000 ft. by the Ravensbourne 
Ridge, 50 miles from Mt. Mowbullan 
end. Maps showed that this ridge would 
be visible from both ends, so "knife 
edge diffraction" could be expected. 
Good solid contact was established on 
144 Mc., but initial contact on 1296 Mc. 
resulted in 569 c.w. both ways with poor 
nhone due to heavy QSB. This was 

1 

VK4KE/P at Mt. Mowbullan, Bunya Mts. 1296 Mo. 
equipment and corner reflector antenna: 3 el. 144 
Mc. yagi. (53-mile contact with VK4ZT at Too-

woomba.) 

thought to be due to foreground re-
flections at the Springbrook end, so 
the equipment was moved about 100 
yards East and some 10 ft. lower in 
altitude to a position that gave an 
almost perfect take-off. The improve-
ment in signals gave a solid 5 x 5 phone 
contact both ways with negligible QSB. 

E Q U I P M E N T U S E D 
VK4KE used his normal portable 

crystal controlled valved tx with a 
QQV03/10 final giving about 8 watts 
out at 144 Mc. of a.m., n.b.f.m., or c.w. 
1296 Mc. output is produced by varac-
tor triplers 144-432 Mc. with 4 watts 
output and 432-1296 Mc. with 2 watts 
output. The antenna on the first two 
attempts was a corner reflector with an 
estimated gain of 12 db. For the 138-
mile contact a 6 ft. parabola, built in 
eight sections for ease of transport, was 
constructed with an estimated gain of 
24 db. The feeder loss approached 1 
db., giving an e.r.p. of around 400 watts. 

The receiver consists of a solid state 
crystal controlled diode mixer converter 
with noise figure of 10 db. The 18 Mc. 
i.f. is tuned by an Eddystone EC10, 
modified to improve frequency stabil-
ity and also fitted with a n.b.f.m. dis-
criminator for the last attempt. The 
overall bandwidth is around 6 Kc. and 
all equipment operates from the 12v. 
vehicle battery. 

VK4ZT used all solid state equipment. 
The n.b.f.m. or f.s.k. c.w. crystal con-
trolled tx produces 5 watts output at 
144 Mc. from a 12v. supply. Varactor 
triplers similar to VK4KE's produce 3.2 
watts at 432 Mc. and only 0.5 watt at 
1296 Mc. The lower output at 1296 Mc. 
is due to the use of a cheap varactor 
intended for use up to 432 Mc. 

The antenna used for all contacts was 
a 5 ft. parabola built with §" x i " tim-
ber and flyscreen mesh at a cost of 
about $4. It is built in one piece and 
carried on the vehicle roofrack. The 
estimated gain is 23 db. with negligible 

(Continued on Page 14) 

VK4ZT's 1296 Mc. set-up with VK4ZP in attendance. 
144 Mc. yagi in corner. 

VK4ZT's gear. 144 Mc. solid state 5 watt output tx in top of cardboard box. 
Modified BC454 rx and 144 Mc. converter below. 12v. supply in wooden box. 
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A FET GATE DIP OSCILLATOR*
PETER J. ROOD A, t ZL1BEB

Recently I required a more portable 
GDO than the one I already had. The 
circuit, as shown in Fig. 1, was tried. 
At present the frequency coverage is
1.5 Me. to 100 Me. in four bands and 
coils will later be wound to cover down 
to 400 Kc. or lower.

Above 1.5 Me. the FET functions as 
a Colpitts oscillator. As the high LC 
ratio tends to cause unstable oscillation 
below 1.5 Me., the coils for these fre 
quencies should be centre tapped, 
changing the circuit to a Hartley oscil
lator. If  the amplitude of oscillation 
is too high, the taps should be moved 
nearer the gate end of the coil.

The oscillator is followed by a sim
ple transistor d.c. amplifier to enable 
the use of a cheap 1 mA. meter.

The 2N3819 is a N channel FET and 
the MPF102, 2N3823 could also be used. 
The transistor is not critical and any 
NPN AF junction type can be used. 
If a P  channel FET, such as the 2N3820, 
2N4360, is used, reverse the supply

* R eprin ted  from  "B reak -In ,” N ovem ber 1968. 
t  Cape B re tt L ighthouse, P riv a te  Bag, Russell, 

New Zealand.

polarity and use a PNP AF junction 
transistor in the d.c. amplifier.

The coils are wound on $ inch plastic 
formers and are as follows:

1.5 to 5 Me.—150 uH., 130 turns, No.
36 enamel, close-wound.

4.5 to 15 Me.—17 uH., 29 turns, No.
30 enamel, close-wound.

13 to 36 Me.—2 uH., 9 turns, No. 22
enamel, close-wound.

35 to 100 Me.—0.5 uH., 4 turns, No.
18 enamel, close-wound.

This coil data is only approximate 
and will depend on the tuning gang 
available, layout, etc.

CALIBRATION
Calibration can be carried out using 

a general coverage receiver or the cir
cuit shown in Fig. 2. (This circuit is 
from Technical Topics—which is a 
very worthwhile investment.)

When using a receiver care must be 
taken that you are not calibrating 
against a harmonic. If the circuit of 
Fig. 2 is used, no indication will be 
given on any harmonic.

Set the signal generator to the re
quired range and adjust the output until 
a suitable m eter reading is obtained. 
The GDO is then coupled to L  and 
this should cause an increase in  the 
meter reading except when the GDO 
frequency coincides with tha t of the 
signal generator, when a very sharp 
dip will occur. To find the exact centre 
of the dip, it will usually be necessary 
to increase the coupling to L.

LAYOUT
Layout is not critical although it pays 

to keep the leads in the oscillator circuit 
as short as possible.

The chassis dimensions of mine is 
7 in. long, 2£ in. wide and 2§ in. deep. 
This is small enough for easy handling 
and has a reasonable size dial, but 
not so small as to have the controls 
cramped up.

NEW 1296 Me. RECORD
(Continued from  Page 13)

feeder loss as both triplets and the 
converter are mounted on the rear of 
the parabola. The e.r.p. is around 100 
watts. In both cases the feed is a dipole 
with integral balun and half wave disc 
as a reflector. Three element yagis 
were used on 144 Me. a t both ends.

The receive equipment consists of a 
converter sim ilar to VK4KE’s with 10 
db. n.f. The 30 Me. i.f. is tuned with 
a modified BC454 Command rx. The 
front-end has been modified from the 
original 3-6 Me. to tune 28-30 Me., 
giving improved frequency stability 
with the use of FETs. The remainder 
of the receiver has been modified along

the lines of the May “A.R.” article 
except that all valve sockets have been 
discarded and the FET/transistors built 
into the appropriate cans. A n.b.f.m. 
ratio detector is also fitted. The over
all bandwidth is 8 Kc. The total 12v. 
battery  consumption is under 1 watt 
on receive and about 10 watts on 
transmit.

The success of this QRP project may 
be attributed mainly to the use of nar
rowband techniques. The crystal sta
bility of the signals a t 1296 Me. would 
be adequate for s.s.b. and surpasses 
many of the 144 Me. signals heard in 
the area. Articles for publication in 
“A.R.” are currently under way in the 
hope that this will stimulate activity 
and also encourage the use of solid 
state techniques.

INTRUDER WATCH 
GETS INTO GEAR
Intruder Watch is really under way. 

An In truder Watch bulletin has been 
instituted, copies of this bulletin (of 
which there will be three or four 
issues a year) are being sent to Div
isional In truder Watch Co-ordinators 
for distribution.

One particular feature of the current 
Intruder Watch programme is an in
novation introduced concurrently with 
the introduction of the Intruder Watch 
bulletin, that is the W.I.A. Intruder 
Watch will be paying particular atten
tion to a particular band during a 
specified period. This concentration of 
effort is not intended to discourage 
observations on any other band.

However by paying attention to a 
particular band on an Australia-wide 
basis, maximum information on that 
band can be obtained and collated.

May, June and July is the period set 
aside for particular attention to be paid 
to the frequency segment 7.000 to 7.100 
Me. August, September and October 
is the period set aside for particular 
attention to be given to the 20 metre 
band.

Intrusions into Amateur bands appar
ently emanating from within the Com
monwealth pose a quite different prob
lem from intruders apparently emanat
ing from overseas countries. Accord
ingly intruder watchers have been told 
to immediately and urgently pass on 
reports of any intruder station appar
ently located within the Commonwealth.

Amateurs observing such intruders 
should contact either their Divisional 
Intruder Watch Co-ordinator or write 
direct to the Federal Intruder Watch 
Co-ordinator, Box 36, East Melbourne, 
Vic., 3002.

A list of Divisional Intruder Watch 
Co-ordinators is set out below.

—D avid W ardlaw , VK3ADW.
Federal In tru d e r W atch Co-ordinator.

STATE INTRUDER WATCH 
CO-ORDINATORS

VK2—W. H. R. Treloar, VK2BPZ,
23/8 Fullerton St., Woollahra, 
N.S.W., 2025.

VK3—M. P. Davis, VK3ANG,
144 Tramway Pde., Beaumaris, 
Vic., 3193.

VK4—Cec Kenny,
19 Lithgow St., Wynnum North, 
Qld., 4178.

VK5—John Bulling, VK5KX,
297 Goodwood St., Kings Park, 
South Aus., 5034.

VK6—G. Allen,
283 Amelia St., Balga, Western 
Aus., 6061.

VK7—D. H. Kelly, VK7DK,
56 Upper Brougham St., Laun
ceston, Tas., 7250.

AMATEUR FREQUENCIES:
ONLY THE STRONG GO ON— 
SO SHOULD A LOT MORE 
AMATEURS!
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A NEW 432 Mc. AMATEUR T.V. RECORD 
8y M J. LANE. VKSAO'T, AND A. W. PIERSON," VK5ZBP'T 

An earlier attempt at establishing a 
long distance 432 Mc. t.v. link-up was 
made on 9th October, 1966, when one-
way t.v. communication was established 
between Willunga Hill and South Hum-
mocks. This attempt was in the nature 
of a research project, aimed at estab-
lishing the feasibility of long distance 
line-of-sight communication, t ransmit-
ting wide bandwidth information (e.g. 
a television picture) with low trans-
mitter powers (in the order of 10-20 
watts). 

The experiment which was perform-
ed during a W.I.C.E.N. exercise (the 
staff at the receiving end were 
W.I.C.E.N. operators), proved eminent-
ly successful and although severe fad-
ing occurred, the received signal was 
at times very strong. As a result, we 
obtained some clear, noise-free photo-
graphs from the monitor screen at the 
Hummocks. 

The crew at South Hummocks. T.v. gear was in 
car with receiver outside. Alternator was 200 

feet away. 

Heartened by this success, we de-
cided to establish a t.v. distance record, 
with the added refinement of two-way 
picture communication and intercarrier 
sound on both vision transmitters. Our 
first two-way t.v. attempt was foiled, 
due to poor weather conditions (i.e. 
we were almost drowned), and a phan-
tom fault in the gear, which we were 
unable to pin down exactly, but the 
end result was only one-way commun-
ication—in the same direction as 
before. 

The successful attempt was carried 
out on 16th February, 1969. The pre-
vailing weather conditions were very 
unfavourable, however. Hot, dry winds 
whipped across the up-track to the 
Hummocks, producing a thick layer of 
dust in which the wheels of our veh-
icles had almost no traction. We were 
towing a trailer full of gear, made addi-
tionally heavy by the presence of a 
large 2kva. alternator and internal 
combustion engine, both of which were 
not designed with lightness in mind. 
After a two-hour fight, we saw no pos-
sibility of reaching the Hummocks Trig. 

° Public Relations Officer. South Australian 
Amateur T.V. Group. Address: 1 Bindana 
Ave.. Salisbury Park . S.A., 5109. 

Point, so it was decided to make the 
attempt from a more accessible, but 
lower, hilltop. 

The gear was set up four hours later 
than at first planned, but our spirits 
were high, since the presence of sig-
nals from the VK6 Beacon at Albany 
on 2 metres in Adelaide indicated very 
favourable v.h.f. conditions. Our hopes 
were rewarded as VK5ZEF/T was pick-
ed up with good signal strength approx-
imately one hour af ter we selected our 
new position. VK5AO/T then returned 
with a transmission, establishing a two-
way record for video and sound on 432 
Mc. The exact distance, as accurately 
determined from government survey 
maps was 93 miles. 

All gear concerned in the at tempt 
was home-brewed, including the vid-
icon cameras which were used to send 
live pictures both ways. This added 
much interest and challenge to the 
exercise, since the cameras had to be 
set up accurately. We also learned the 
value of lightweight transistorised 
equipment, since Mait's camera is a 
valve chain and although an excellent 
performer in the studio, it proved a 
little cumbersome to manhandle around 
on our expedition. 

Video equipment at Willunga Hill 
was provided by Alan Nation. His 
transistorised camera, camera control 

Picture received at Wil lunga Hill. Camera and 
monitor was enclosed in a light-proof housing. 
The actual distance scaled from the Adelaide Land 

Department map was 93 miles. 

Picture received at South Hummocks. The bars 
in the picture were from the alternator. Note stray 
light entering camera housing. Photography posed 
a problem as the exercise was carried out in mid 
afternoon. Distance from Adelaide Land Depart-

ment map was 93 miles. 

unit, converter and receiver were all 
operated from a 12 volt car battery. 
Ray VK5ZEF/T used a QQE06/40 run -
ning 30 watts. A 5.5 Mc. f.m. sound 
carrier was injected into the video 
modulator and was transmitted as par t 
of the video signal. 

At the Hummocks, Mait VK5AO/T's 
transmitter ran 20 watts to a QQE03/20, 
but the method he used to produce 
intercarrier sound followed commercial 
practice, in that a separate transmitter 

The crew at Wil lunga Hill. 

Starting up the alternator. 

generated the 5.5 Mc. f.m. sound signal. 
This unit ran 5 watts to a QQE02/5, 
the sound carrier being radiated f rom 
a separate 5 element yagi, whereas 
both ends used 16 element collinear 
arrays for transmission and reception 
of the 432 Mc. video signal. 

Two metre communications were 
handled by Rick VK5ZFQ and Arno 
VK5ZAR at the Hummocks, whilst J im 
VK5ZGV operated at Willunga Hill. 
Signals on 2 mx f.m. were strength 9 
plus and saturating the receivers, prov-
ing that there is no substitute for a 
line-of-sight path! 

BIBLIOGRAPHY 
References to our first record attempt 

in 1966 may be found in "Siran" ATV 
issue, 1967, pages 39-40. Also "Ama-
teur Radio" v.h.f. notes, S.A., Dec. 1966. 
"CQ" TV No. 63. 
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1969 John Moyle Memorial National Field Day Results
Certificate winners are indicated in 

bold type.
SIX-HOUR DIVISION

Section A
C all S ign S core P o w e r

VK1ML/P 62 pts.
VK2ASZ/P 541 pts.
VK2AHV/P 225 pts.
VK2RJ/P . 115 pts.
VK3AQP/P 429 pts.
VK3AYZ/P 304 pts. 18 w.
VK3AIH/P 253 pts. 10 w.
VK3AOT/P 247 pts. 35 w.
VK4PJ/P . 406 pts. 300 w.
VK4GT/P . 268 pts. 120 w.
VK40F/P ........ 100 pts.
VK5WV/P 172 pts.
VK5XY/P . .......  108 pts. 8 w.
VK5EK/P 76 pts.
VK5ZEJ/P . 66 pts. 15 w.
VK5QZ/P 56 pts.
VK5TL/P 34 pts.

Section B
VK2JM/P . ........  123 pts.
VK2YB/P . ........ I l l  pts.

Section C
VK3HE/P . 150 pts. 8 w.

Section D
VK3KI/P 729 pts.

Section E
VK3UG . .. . 30 pts.
VK5TN . 120 pts.

24-HOUR DIVISION
Section A

C all S ign S core P o w e r

VK3DY/P 1019 pts.
VK3ADP/P 358 pts. 12 W .

VK3AQQ/P . 273 pts. 15 w.
VK5ZBT/P . 112 pts. 3/5 w.

Section B
VK3ALZ/P 160 pts.
VK5ZF/P 186 pts.

Section C
VK3EZ/P 314 pts. 15 w.

Section D
VK1ACA/P 2075 pts.
VK2AAH/P .. .. 7313 pts.
VK3ATL/P 4271 pts.
VK3APC/P .. .. 4214 pts.
VK3ATO/P .. .. 3210 pts.
VK4IO/P . 1365 pts.
VK9XI/P . 623 pts. 150 w.

Other logs for checking purposes:
VK7PA and VK6MM.

RECEIVING (Section F) 
6-Hour Division

L3366—D. Elkan . 315 pts.
L3377—T. Hambling .... 310 »»
L3369—K. Sutcliffe 185 »»
L4018—C. Thorpe 185 »»

M. Joyce ......... .......  130 »»
L5096—C. Hannaford ....... 1015
L5015—W. Clayson ....... . 189* ♦»
L5088—S. Ruediger 129* »»

24-Hour Division
L2246—B. Beamish 445* „
L3308—K. C o x ...........................  430* „
L3042—E. Trebileock ..........  175 „

♦Correct, scoring errors

LOCATION AND EQUIPMENT
VK1ML/P: Mt. Coree. MTR25, 9 el. 

yagi, Honda 300.
VK2ASZ/P: Camden. Drake TR3, f.m. 

tx/rx, petrol gen.
VK2AHV/P: Yanco Weir. 122 tx/rx, 

dipole ant.
VK2RJ/P: Newcastle. Galaxy V., Web

ster ant.
VK3AQP/P: Somers. Swan 140 modi

fied, “VK Special” ant.
VK3AYZ/P: Mt. Macedon. 122 tx/rx, 

dipole ant.
VK3AIH/P: Mt. Clay, home-brew mob

ile and inverted “V” ant.
VK3AOT/P: Cobar Lookout. Home

brew mobile, Eico 753 rx.
VK4PJ/P: Calmslie. Galaxy V., Aztec 

p.s., dipoles.
VK4GT/P: Red Banks Plains. Eico 753, 

Pye Mk. 1.
VK40F/P: Whites Hill. Swan 240, whip 

ants.
VK5WV/P: Steepacres. Pye and T.C.A. 

tx/rx's.
VK5XY/P: Tea Tree Gully. 122 tx/rx, 

long-wire ant.
VK5EK/P: Mt. Lofty. TCA1649, co

axial dipole.
VK5ZEJ/P: 40 miles east of Adelaide.

Home-brew equipment.
VK5QZ/P: Chandlers Hill. Home-brew 

equipment.
VK5TL/P: Bellevue Heights. Pye Re

porter.
VK2JM/P: Cape Banks. Converted

Command equipment.
VK2YB/P: Cape Banks. ATR2B, win- 

dom ant.
VK3HE/P: Warrandyte. Type AMKS.
VK3KI/P: Red Hill. Galaxy V., Drake 

TR4, STC f.m.
VK3DY/P: Lake Glenmaggie. Galaxy 

V., dipoles, Honda.
VK3ADP/P: Mt. Waverley. No. 62 set.
VK3AQQ/P: Alfred National Park.

Type 3 Mk. 2, home-brew bat. 
charger, petrol driven (till it 
seized up!).

VK5ZBT/P: Mt. Osmond. PTCA, TCA.
VK3ALZ/P: Pretty Sally. Home-brew 

tx, Halli. S29.
VK5ZF/P: Richmond. Home-brew tx / 

rx, inverted “L” ant.
VK3EZ/P: Macclesfield. Home-brew

tx, Eddystone EC 10.
VK1ACA/P: Mt. Ginini. 40m., Heathkit 

SB101; 80-15-10m., SR150 tx /rx ; 
20-15m., 7553 rx, 3251.; 6m. a.m., 
home-built tx/rx; 2m., 50w. f.m. 
base station; 2m. a.m., h.b. tx, 
FET con., 75S2; 70cm., 9w. h.b. 
tx, Nuvista con., 75S2.

VK2AAH/P: Bald Mountain. SW400, 
KWM2, home-built a.m.

VK3ATL/P: Peter’s Hill. 80-40-20m., 
120w. Y.M. FL50, Knight rx; 40- 
20-15m., 350w. Swan 350; 40-20- 
15-10m., 400w. FR100B, FL200B, 
FL2000; 6m., lOw. Pye Mk. 3; 144 
Me., lOw. h.b. equip.; 2m., Ch. A,
B. 20w. TCA1674; 2m., Ch. A, B,
C, 25w. TCA1674.

VK3APC/P: Myrniong. 160m., Eddy. 
EC10, h.b. 20w. tx; 80m., FL100, 
FR100; 40m., Galaxy V.; 20m., 
FL200, FR100, FL1000; 15m., FR- 
100, FL100; 10m., FT100B; 2m., 
6m., 50/30w. h.b. tx.

VK3ATO/P: Tantraboo. 160m., Type 
62; 80-40-20-15-10m., commercial 
equip.; 6m., Pye; 2m., MR3A and 
h.b.

VK4IO/P: Mt. Crosby. 80-40m., h.b. 
s.s.b.; 20m., Heathkit HW32A;
40-15m., Geloso 222; 6m. a.m., 
Contax Carfone; 2m. f.m., Pye 
Ranger.

VK9XI/P: Cliffside location. FT200,
Hammarlund 170A.

COMMENTS
Again this year, queries have arisen 

regarding the Rules of the Contest. In 
an effort to overcome any misunder
standing, some re-wording will take 
place in next year’s Rules. To give 
prior notice of the change, here they 
are:—

Under “Objects”, new wording—in 
VK Call Areas and Overseas/ 
Foreign Call Areas.

Rule 6, new wording to read: “The 
exchange of serial numbers, con
sisting of RS or RST report, plus 
three figures, commencing with 
001 and increasing by one for 
each contact by the VK station, 
shall be proof of contact”.

Rule 12, new wording to read, after 
“each section of each division; 
except section (f) where a cer
tificate will be awarded to top 
scorer in VK for each division.”

To VK2AAH/P go top marks for their 
excellent effort of 7,313 points. As to 
our commenting on their logs, their 
story is better told by VK2SG, whose 
comments were:

“And so another field day has come 
and gone, another score has been made, 
and, maybe another record has been 
created—who knows. In the main, the 
organisation was the same as for last 
year, in that all bands were worked 
from 80 mx through to 2 mx; in all, 
seven operators were in attendance plus 
two associates, making a team of nine 
persons. None of these had the pleasure 
of loafing or having lots of sleep for all 
personnel were organised to either op
erate or to look after the generator, 
re-fuelling same and to the re-fuelling 
of the operators.

“The site was the same as last year’s 
operation on top of a 4,000 ft. mountain 
near Lithgow, about 52 miles west of 
Sydney. By this time we have become 
well known in the area and as soon as 
we arrived there the local flies wel
comed us with open arms and called 
all their mates to join in the feast. 
If we had had as good communication 
as the flies, our score would have been 
three times as large, so maybe flies 
know more about communication than 
we poor mortals do!

“We arrived at the site early Satur
day morning and proceeded to erect 
tents and aerials, ran power leads, and 
set up the 7.5kva. generator, and in
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general proceeded to prepare ourselves 
lor the battle ahead. In between these 
activities we discussed what the bands 
would be like, who would be operating 
from other portable sites and w hat the 
weather would be like in the early 
morning, when it is usually cold and 
damp in the cloud tops that flow over 
the mountains. As most of us were do
ing all the usual setting up jobs, our 
appointed cook was bashing away at the 
evening meal. All I can say is that if 
his standard of cooking improves as it 
has over the last few years, I am afraid 
that we will have to stand guard over 
the camp to stop intruders from other 
portables stealing our food—or, worse 
still, stealing our cook.

“Our aerial systems consisted of the 
following: 3.5 Me., bottom loaded ver
tical; 7 Me., j  wave vertical; 14 Me., 
two el. yagi 45 ft. high; 21 Me., two el. 
yagi, 30 ft. high; 28 Me., three el. yagi, 
30 ft. high; 52 Me., four el. yagi; 144 
Me., ten el. yagi, multi el. stacked co- 
linear; 146 Me., four el. yagi.

“Power was supplied by a 7.5 kva. 
generator driven by a petrol engine. 
This engine was stopped every three 
hours for re-fuelling purposes. These 
re-fuelling periods were the only rest 
periods that some of the operators had 
for the 24-hour period.

“The equipment used consisted of two 
KWM2s, two SW400s. Three linears 
running 400w. output before anyone 
else spoke, because any time any of the 
other boys hit their linears the power 
kind of went down about lOOw. On 
the v.h.f. bands, we had a large amount 
of home-brew gear as well as some f.m. 
sets. In the main we had the bands 
fairly well covered.

“At this point I would hate to men
tion the score that we put on record, 
because being a sensitive type I hate 
to embarrass people, but a thought 
keeps coming into my head—where the 
heck were the other VK stations that 
were supposed to be in the contest? 
Sure, we worked a few here and there, 
but I feel that there should have been 
a lot more around; maybe we missed 
them. But on second thoughts, some 
of the boys may like a breakdown of 
the score so that they may compare 
their efforts with ours, so here goes:

3.5 Me. 200 points 27 contacts
7 Me. 1219 „ 212 1 )

14 Me. 2920 „ 574 »>
21 Me. 1231 „ 244 1)

28 Me. 1142 „ 228 i f

52 Me. 130 „ 25 a
144 Me. 471 „ 101 a

7313 points 1411 contacts

"As can be seen from the scores on 
the various bands, the aerials and the 
rigs worked well. I th ink it can be 
said that the operators worked well, 
too, though I still have the feeling that 
the bands were not as good as they 
were the year before. There were cer
tainly not the dog-piles on 14 Me. that 
there were last year, and yet the band 
seemed to be open for longer periods 
in that we were working W stations 
right through the daylight hours. Also, 
10 metres did not open as it did last 
year, but other bands gave of their 
best and some of the lower bands gave 
us some good contacts, and from it all 
one gets the feeling that anyone who

says that they cannot work DX on 40 
or 80 metres are definitely not trying. 
On the v.h.f. bands the old adage has 
again been proved that given a high 
location and good aerials, nothing is 
impossible. By the way, we are look
ing at the v.h.f. side of the operation 
to see if we can get linears going on 
these bands to give us 400 watts on 52 
and 144 Me.; that should create a bit 
of a stir.

“We operated in the period from 1600 
to 1600 which gave us ample time to 
set up and pull down, but as we were 
about 52 miles away from home most 
of us arrived home in the dark, and I 
think our main thoughts were of such 
things as a hot shower and sleep.

“Generally speaking, we feel that we 
have done a good job in the field day; 
we have organised ourselves a good 
team and a good set-up, but there is 
one thing that we cannot seem to or
ganise and that is competition—I mean 
real stiff competition, someone that will 
give us a run for our money. We have 
tried various tricks to make people 
have a shot at us but so far no luck. 
We are not geniuses; surely someone 
can get themselves set up to do as we 
do. If there is anyone who wants some 
ideas on running a field day, well, if 
they get in touch w ith us, we will help 
them with the information.

“As you may notice, I have not made 
any mention of the operators concern
ed. Well, the operators know who were 
there and as such they are happy that 
they have done a good job, and they 
are looking forward to next year.

“And so, until next year when we 
will be ‘at it again’ with maybe a bet
ter score, all the best and hope to hear 
from you that we have some good com
petition.”—VK2AAH/P, per VK2SG.

Another operator, VK5ZEJ, now VK- 
5LP, who, through his Federal Coun
cillor, took me to task for not answer
ing his comments with his logs, ex
pressed disappointment at the low num 
ber of stations that participated in the 
Contest, particularly from the portable 
angle. This is a trend in Australia at 
least, as the W.I.A. sponsored contests 
appear to be losing participants.

VK3ATO gave a good account as a 
newcomer to the multi-op. station sec
tion. Operators were VKs 3AMZ, 3APB, 
3AJX, 3VK, 3MO, 3APJ, 3YC, 3KO, 
3DG, 3ZKV, 3ACT, 3AER, 3AGS, 3AAA, 
3ZYX. They also sent in a very neat 
set of logs.

Operators of a rival VK3 multi-op. 
stations were VKs 3IC, 3AQR, 3ATF, 
3ZUG, 3ADT, 3ASQ, 3ZIB, 3ZXY of 
VK3ATL, who found Peter’s Hill in the 
Otway Ranges suitable for their opera
tion.

For the information of VK1ACA and 
others, if a station works an operator 
as a mobile, then later as fixed, or vice 
versa, it may be considered as two sep
arate stations. So therefore nine points 
were not deducted from your score, 
VK1ACA!

A definite ruling on working through 
a repeater has yet to be formulated. In 
the meantime, this method of operation 
will be allowed, but a note to its use 
when doing so is asked for to help the 
committee formulate a rule.

Not without mention was VK4IO 
operating a t Mt. Crosby. Operators 
were VKs 4RG, 4HW, 4ZN, 4KO, 4ZLG, 
4ZJE. A good first effort from them 
was noted.

And last, but not least, is the club 
station that could never have a head
ache. The list of operators is almost 
too long to print, but as other club 
operators have their call sign listed, 
one must do the right thing—VKs 
3XK, 3ASL, 3KV, 3AKJ, 3APD, 3AFQ, 
3LC, 3XV, 3CB, 3JI, 3VT, 3AYI, 3ARR, 
3ZAK, 3AKK, 3ZNJ, 3ZOP, 3ARO, Bob 
Jordon, Ron Butler, Bruce Herbert and, 
quote, “also sundry unnamed male har
monics, blow-ins, girl friends, local 
councillors and other rubbemeckers 
who contributed not one point to the 
score”, unquote. These operators put 
the strong voice of VK3APC/P on the 
air.

And tha t’s all for this year. CU 
again next year. 73, Neil Penfold, 
VK6ZDK, for F.C.C.

☆

REMEMBRANCE DAY 
CONTEST 1969

The Federal Contest Committee wish
es to advise all Amateurs that the com
plete rules for the Remembrance Day 
Contest 1969 will appear in the July 
issue of “Amateur Radio”.

A number of changes resulting from 
the 1969 Federal Convention a t Can
berra will be incorporated and in doing 
this there has been insufficient time to 
meet the June issue deadline.

The major changes may be summar
ised as follows. (Read the following in 
conjunction with the 1968 rules appear
ing in July 1968 “A.R.,” pp. 12 and 13.)

Contest dates: 16th and 17th August, 
1969.

Rule 9: “9th Sept. 1968” becomes “8th 
Sept., 1969”.

Rule 10: A new scoring table as dis
cussed at Canberra will be used this 
year.

Awards: Some changes involving the 
status of VK1, VK8, VK9 and VK0 
stations will be introduced.

Receiving Section.—Rule 3: Delete 
the last sentence commencing “VK1/ 
VK2 and VK5/VK8 . . .”

SOUTH-EAST RADIO GROUP 
OF SOUTH AUST.

ANNUAL CONVENTION
will be held over the week-end

SAT., SUN., and MON.,
14th, 15th and 16th JUNE, '69
V.h.f. events including fox hunts, 
scrambles, transmitter hunts, plus 

events for ladies and children.
Hotel and motel accommodation arranged 
as required. ($2 dep. per person if needed.)

REGISTRATION FEE S3

All correspondence to VK5ZKR. Colin Hutch-
esson, Yahl, via Mt. Gambier. j

A------- -—
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THE 1969 FEDERAL C O N VEN TIO N -A  REPORT
T he 33rd Federal C onvention  of th e  W ireless 

In s titu te  of A ustra lia  was held  a t  th e  H otel 
C anberra d u rin g  Blaster th is  year.

This venue rep resen ted  a change in  the  
p rac tice  of recen t years of holding the  Con
vention  in  each  Division in  ro ta tion . The venue 
enab led  m ore m em bers o f th e  F edera l Executive 
to a ttend  th an  w ould  o therw ise  have been the  
case.

T he Convention a t C anberra  w as held w ith  
the  concurrence of th e  New S outh  W ales D iv
ision. T h a t i t  w as successful w as due in no 
sm all m easure  to  th e  read y  assistance ren d ered  
by th e  C anberra  R adio Society. The opening 
session of the  C onvention w as devoted to  the  
receip t of repo rts  from  th e  F edera l P res iden t 
on behalf of th e  E xecutive, th e  Y outh  R adio 
C lub Schem e, th e  QSL B ureaux , In tru d e r  
W atch, th e  C ontest Com m ittee, th e  H istorical 
Officer, th e  R epea ter S ecre ta ria t, th e  Federal 
T reasu rer and  th e  P ub lications Com m ittee—a 
procedure  th a t enables the  review  of all these  
activities th a t  toge the r constitu te  th e  a rea  of 
F edera l responsibility .

T he agenda item s w ere  num erous and  follow 
ing  the  custom  o f th e  F ed era l body, w ere 
d ivided in to  six  sections, nam ely  constitu tion , 
adm in istra tion , policy, I.T.U .-I.A .R.U ., reg u la 
to ry  m a tte rs  and  contests. In  re la tion  to  con
stitu tiona l m a tte rs  th e  F edera l C ouncil w as 
requested  by  th e  F ed e ra l E xecu tive  to  form ulate  
an  in struc tion  to  th e  In s titu te ’s solicitors to 
enable them  to  proceed  w ith  th e  incorporation  
of the  new F ed era l Com pany.

Council had  prev iously  been  advised  by  the  
Executive  th a t th e  V ictorian A tto rney -G enera l 
had  ra ised  objections to  certa in  aspects of the  
proposed A rticles of A ssociation. M ost of th e  
objections w ere of a  techn ical n a tu re  and  offer
ed  little  difficulty in  th e ir  solution.

T he In s titu te ’s so licitors had  advised  as to 
th e  a lte rn a tiv e  courses th a t  w e re  open. M ost 
of th e  discussion tu rn e d  on th e  A tto rney - 
G eneral’s objection  to  th e  so-called "postal 
re fe rendum  provisions’’. In  th e  hope th a t  the  
re levan t au tho rities  In an o th e r S ta te  o r T e r
rito ry  w ould tak e  a d ifferen t v iew  of these  
provisions, i t  w as decided to  req u est th e  In 
s titu te ’s so licitor to  consu lt w ith  th e  solicitor 
fo r th e  New South W ales D ivision In o rd e r to 
fu r th e r  investigate  th is  suggestion.

If no so lution could  be found , i t  w as  r e 
solved to p roceed w ith  th e  incorpora tion  of 
th e  Federal Com pany, om itting  these  prov is
ions and  o therw ise  proceeding  on th e  basis 
of th e  so lic itor’s advice. These conclusions 
w ere  reached  unanim ously .

The Federal Council th en  tu rn e d  to  several 
agenda item s m oved by th e  New S outh  W ales 
Division seeking  th e  am endm en t of th e  p resen t 
F ederal C onstitu tion  to  delete references to  a 
h ead q u arte r 's  division and  to change a  policy 
decision w hich  had  previously  s ta ted  th a t 
F edera l Executive should  be located  in M el
bourne  so long as th e  C en tra l A dm in istra tion  
of th e  Radio B ranch  is located  there .

T he New S ou th  W ales D ivision, th ro u g h  its 
F ederal C ouncillor, po in ted  o u t th a t  i t  w as 
able  and  ready  to  provide a  F ederal E xecu
tiv e  an d  w as anxious to  take  a g rea te r p a rt 
in  F ederal affairs.

U ltim ately , a f te r  carefu l discussion, these  
m otions w ere  all defeated . A m otion designed 
to  a lte r th e  In s titu te ’s financial year to  co
incide w ith  a calen d ar y ea r w as passed. The 
ob ject of the  m otion w as to enable th e  eas ie r 
presen tation  of aud ited  accounts to  th e  Federal 
Convention and  to D ivisional A nnual G eneral 
M eetings.

W ith the  increasing  com plexity  of th e  In 
s titu te ’s financial affairs, sufficient tim e w as 
n o t a t  p resen t allowed. T he F ed era l Council 
then  tu rn ed  to  those agenda item s in  th e  ca te 
gory of adm in istra tion .

A  price  increase  of 3c p e r copy in  the  cost 
of “A .R .” to D ivisions w as agreed  to  by  a 
m ajority . In  the  con tex t o f th is  discussion, 
reliance w as placed on a rep o rt p rep a red  by 
a  sub-com m ittee  o f F edera l E xecutive, follow 
ing th e  previous F ed era l C onvention’s d irec
tion. T he E dito r of "A .R .," Mr. K en  P lnco tt, 
addressed  the  C onvention in  re la tion  to  the  
m agazine generally , rep o rtin g  on th e  success 
of th e  new  fo rm at and of th e  m agazine’s new  
advertis ing  a rrangem ents. He w arned , how 
ever, th a t  costs w ere  expected  to  con tinue 
to  rise.

A m otion from  the  T asm anian  D ivision sought 
to  c la rify  th e  position of th e  S ec re ta ria t a p 
poin ted  to  co -ord inate  v.h.f. re p e a te r activ 
ities. I t  w as suggested th a t  th is  m a tte r h ad  
a lready  been sufficiently clarified, b u t a  m a jo r
ity  of th e  F ederal Councillors fe lt th a t  the  
m a tte r should be p u t beyond d o u b t and  i t  w as 
m ade clear th a t th e  R epea ter S ec re ta ria t stood 
in the  sam e re la tion  to th e  S ec re ta ria t as  did

th e  F ederal C ontest C om m ittee and  o ther 
F ederal Com m ittees. T he E xecutive  w ould 
appo in t th e  C hairm an of th e  S ecre ta ria t w ho 
w ould be responsib le to th e  Executive. The 
S ec re ta ria t w ill continue to be prov ided  by  the 
New S outh  W ales Division for th e  n e x t th ree  
years.

T he am bit of responsib ility  of the  R epeater 
S ec re ta ria t was ex tended  to include a general 
advisory  function  in  the  u tilisa tion  o f th e  144 
and  432 Me. bands. T he F ederal E xecutive  
w as Instruc ted  to  Investigate th e  possibility  of 
app rop ria te  standards being adopted  to  contro l 
television receivers. This m otion w as in tro 
duced by th e  V ictorian D ivision w hich argued 
th a t  the  in troduction  of solid state  t.v. tune rs  
w ith  poor cross m odulation  characteristics, 
could p rejud ice  A ustra lian  A m ateurs.

Illegal operation  on frequencies a round  27 
Me. w ere  discussed, and  the  Federal Council 
reso lved  to m ake  clear its opposition to  these 
practices.

Only th ree  m otions categorised as policy 
m atte rs  w ere raised. I t  w as resolved by  th e  
F edera l Council th a t a D ivision acting as a 
host D ivision to  a F ederal Convention could 
e lect to  hold a convention a t  a  venue o ther 
th an  th e  cap ita l city.

In  the  course of the  F ederal Convention 
la st year, the  P res id en t of N .Z.A.R.T., Mr. 
H arry  B urton , inv ited  the  Federal P residen t 
of the  W ireless In s titu te  to a tten d  th e  1969 
N.Z.A.R.T. C onference a t  Gisborne. The F ed 
era l Council resolved to  m eet the  F ederal 
P res id en t’s expenses in  trave lling  to  and  from  
G isborne. F ederal Councillors expressed the  
view  th a t  a closer re la tionsh ip  betw een N.Z. 
A.R.T. an d  th e  W.I.A. w as desirable and  a 
c loser u n ders tand ing  cou ld  only arise by  p e r
sonal contact.

C onsiderable tim e w as devoted  by  th e  Con
ven tion  to the  question  of I.A.R.U. T he  F ed 
e ra l Executive  repo rted  in deta il on its a ctiv 
ities in re la tion  to  th is  m a tte r and  the  F ederal 
Council ratified th e  action  tak en  by  th e  
Executive.

These m a tte rs  a re  re fe rred  to  in de ta il in the  
re tir in g  P res id en t’s  rep o rt pub lished  in  fu ll 
In M ay "A m ateu r Radio".

The general policy question as to  w h e th er 
o r no t i t  w as app rop ria te  o r desirab le  fo r 
m em bers of th e  Executive to  u n d ertak e  th e  
dual ro le  of also acting  as m em bers of th e  
I.A.R.U. S ec re ta ria t w as discussed in some 
detail.

The conclusion of the F ederal Council w as 
th a t  a t  least in th is  in terim  period , th is  w as 
the  m ost appropria te  course to  adopt. I t  w as 
resolved th a t  th e  F ederal E xecutive  should 
nom inate  fo r appo in tm ent by  th e  F ederal 
Council, th e  W.I.A. Region III. D irector, h is  
appo in tm en t to  ru n  for a te rm  of th ree  years. 
I t  w as also resolved th a t th e  S ec re ta ria t be 
appo in ted  by  th e  F edera l Council in consulta
tion  w ith  th e  D irector. T he  m em bers of th e  
S ec re ta ria t could  include voting  m em bers of 
the  F ederal Executive.

E xpressing th e  sen tim en t of th e  Federal 
Council, the  re levan t m otion s ta ted  th a t  the  
S ec re ta ria t should be given th e  w idest pow ers 
to  develop th e  Region III. Association.

U nder the  category of regu la to ry  m atters, a 
m otion requesting  th e  Executive to  approach 
th e  P ostm aster G eneral’s D epartm ent to delete 
the  w ords, "b y  voice" from  parag raph  83 of 
the  H andbook, w as discussed and  agreed  to. 
L ikew ise i t  w as decided to seek clarification of 
th e  activ ities  th a t  could be u ndertaken  by 
recognised A m ateur civil em ergency netw orks.

In  re la tion  to th is  an d  a num ber of o ther 
m atte rs , it w as po in ted  out by  th e  Executive 
th a t som e of the  m atte rs  ra ised  w ere  n o t ques
tions of general princip le  b u t rea lly  the  app lica
tion  of ru les to p a rticu la r cases. T he Divisions 
w ere  u rged  to  keep  th is d istinction  in  m ind 
and  w here  a  p a rticu la r case appeared  to  have 
received  un favourab le  trea tm en t, th a t  p a rticu la r 
case could be re fe rred  by th e  Division to  the  
F ederal Executive.

A proposal th a t  o rig inated  in  1962, th a t  all 
call signs fo r A ustra lian  te rrito rie s  p resently  
identified by  VK9, VK2 or VKO prefixes, be 
identified by  a d istinctive  call to  iden tify  the 
area , w as re fe rred  to  Executive. Executive 
repo rted  to th e  Council on th e  D epartm en t’s 
previously expressed a ttitu d e  an d  suggsted th a t 
on th is m a tte r th e  Council should  n o t be over 
optim istic.

I t  w as also po in ted  ou t th a t  A m ateurs in the  
a reas  concerned, m ay them selves, n o t w ish 
to a lte r  th e ir  p resen t call signs.

A  num ber of motions w ere discussed u n d er 
the  general head ing  of "con tests". The VK3 
160 m etre  band  con test w ill now  be adopted  
as a Federal contest of th e  In s titu te . T he

Federal A w ards M anager w ill be asked to  sub
m it d ra f t ru les for a w orked all bands aw ard  
w hich w ill encom pass all bands from  1.8 Me. 
th rough  to 21,000 Me.

An am endm en t to the  A ustra lian  DX, C.C. 
and  V.H.F. C en tury  C lub A w ards to allow 
cred its  for operation  w ith in  a rad ius of 150 
m iles from a previous location was agreed to 
by th e  Federal Council. This m otion was 
agreed to on th e  basis th a t a change from  one 
call a rea  to  an o th e r <e.g. VK4 to  VK2) across 
the  border w ould be perm itted . The p resen t 
ru les allow a licensee to  m ove anyw here  w ith 
in h is p resen t call area  w hich, for exam ple In 
the  Q ueensland Division, could be a distance 
of 1,500 miles.

D iscussion also took place on the various 
proposals for the  A m ateu r Service to celebrate 
the  Cook b i-cen tenary . T he Executive advised 
th e  Council of the  steps th a t  i t  had  taken  in 
re la tion  to  th is m atter.

L ast, b u t no t least, proposals to m odify the 
ru le s  and  scoring a rrangem ents for th e  Re
m em brance Day C ontest w ere re fe rred  to the  
Federal C ontest Com m ittee.

A t the  opening of th e  Convention th e  Fed
eral P residen t, Jo h n  B attrick , VK30R, had 
announced th a t a t  the  conclusion of the  Con
vention  he would re tire  both  as Federal P resi
den t, and  as a m em ber of the  Executive. The 
F ederal Council paid generous trib u te  to John 's  
w ork  as a m em ber of Executive and as F ed 
eral P residen t. W ith Jo h n ’s concurrence, how 
ever, th e  Council resolved to appoin t him  as 
W.I.A. Region III. D irector.

M ichael Owen. VK3KI, w as appointed as 
F ederal P residen t, and  David R ankin . VK3QV, 
w as appo in ted  Federal V ice-President.

T he  vacancy on the  F ederal Executive re su lt
ing  from  Jo h n ’s resignation  w as filled by David 
W ardlaw , VK3ADW. A ll these  appointm ents 
w ere  m ade unanim ously.

A num ber of general business item s w ere 
discussed; am ongst these  w as a request for 
E xecu tive  to  ascerta in  th e  D epartm ent’s a t t i
tu d e  to the  requ irem en t fo r m etering  points 
on equ ipm en t w ith  low anode dissipations. The 
question of leg islating  fo r th e  preven tion  of 
Ignition and  a llied  in te rference  w as raised. The 
question  of s tandards fo r A m ateur colour t.v. 
w as re fe rred  to Executive fo r fu r th e r  c la ri
fication.

A part from  the  form al business of the  Con
ven tion , all F ederal Councillors and  m em bers 
of th e  Executive a tten d ed  a d in n e r on Satu r
day evening, held  in the  H otel Canberra. This 
d in n e r was also a ttended  by  m em bers of the 
C anberra  Radio Society and  th e ir  w ives. A t 
th is  d inner, life m em bership  w as conferred  on 
A rch  Cox, VK1GU, the  p resen tation  being 
m ade by P ierce H ealey, th e  New South Wales 
F edera l Councillor.

On Sunday, a b a rbeque  w as held a t  the 
C otter Dam. T he  Convention w as form ally 
closed on Sunday even ing  to enable th e  West
e rn  A ustra lian  F ederal C ouncillor to  re tu rn  to  
h is  S ta te  on an early  p lane on M onday morning.

Those who w ere  able to rem ain  in th e  cap
ita l w ere  tak en  on  a conducted to u r of the  
T idbinbilla  D eep Space T rack ing  Station, again 
by  a courtesy  of VK1 A m ateur, J im  W eatherly, 
VK1QL.

The 1969 Federal Convention w as certa in ly  
no less im p o rtan t th an  any  of its predecessors. 
M ore ground  w as covered and  m ore u n d er
stand ing  reached  th an  m any  hoped for.

*

CONTEST CALENDAR
5th /6 th  Ju ly —R.S.G.B. 1.8 Me. Contest.
5 th /6 th  Ju ly —N.Z.A.R.T. M em orial C ontest (3.5 

Me. only).
16th/17th A ugust—R em em brance D ay Contest.
23rd/24th A ugust—All A sian DX Contest (the 

J.A .R .L. c.w. only).
4 th /5 th  O ctober—V K -ZL-O ceania DX Contest 

1969—Phone  Section.
llth /1 2 th  O ctober—VK -ZL-O ceania DX Contest 

1969—C.w. Section.
1 lth /12 th  O ctober: R.S.G.B. 28 Me. Telephony 

Contest.
25th/26th October—"CQ” W.W. DX C o n te s t-  

Phone Section.
25th/26th O ctober—R.S.G.B. 7 Me. C.w. Contest.
29th/30th N ovem ber—"C " W.W. DX Contest— 

C.w. Section.
6th Dec. '69 to  11th Jan . ’70—Ross A. Hull 

M em orial Contest.
ls t/2 n d  Feb. ’70—Jo h n  M oyle N ational Field 

Day.
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CO AXIAL RELAY 

The Dow-Key DK60 series of co-axial 
relays are ruggedly built and . will qual-
ify for a multitude of applications, 
including industrial, commercial and 
Amateur fields. 

The DK60-2C type illustrated has a 
special isolation connector in the de-
energised position to reduce cross-talk 
to a minimum. Dimensions: 2J" x 33" 
x la"; weight 9 oz. A range of coil 
ratings and voltages are available in 
the DK60 series with a choice of 50 
ohm or 72 ohm loading. 

Further information from R. H. Cun-
ningham Pty. Ltd., 608 Collins Street, 
Melbourne, Vic., 3000. 

R.F. METER 
.The model PM501/T r.f. meter by 

Norwood will provide transmitter power 
readings from 3 mW. to 50 W., and is 
suitable for a range of commercial and 
Amateur applications. 

Specifications.—Input impedance: 50 
ohms. Frequency range: 2 to 220 Mc. 
Accuracy: Within 5% full scale. Power 
ranges: 0-500 mW., 0-5 w., 0-50 w.,; 
0-30 watts continuous, 30-50 watts in-
termittent (60 seconds). V.s.w.r.: Better 
than 1.5 at 220 Mc. Size: 9J" w., 4" h., 
4" d. Weight: 2.3 lbs. Price: $67.50 
plus 15% sales tax. 

Further information from: Radio 
Parts Pty. Ltd., 562 Spencer St., West 
Melbourne, or City and East Malvern 
(Vic.) branches. 

NEW DUAL OPERATIONAL 
AMPLIFIER 

A dual operational amplifier which 
provides a compact, low cost and low 
noise replacement for complicated dis-
crete and electromechanical designs is 
now available from Fairchild. 

The uA739, another of Fairchild's 
Second Generation linear integrated 
circuits, offers higher performance, 
added reliability and substantial savings 
over operational amplifier designs now 
in common use. The new product 
achieves high packing density through 
the use of a 14-lead Dual In-Line pack-
age, which contains two identical oper-
ational amplifiers on a single silicon 
chip, 

Each amplifier of the uA739 has a 
differential input and a single-ended 
output capable of large swings (24 volts, 
peak to peak) without latch-up. Stable 
gain is maintained over a wide supply 
voltage range of ±4 volts to ±15 volts. 
The device provides high power supply 
rejection—50 microvolts per volt— 
which contributes to operating economy 
by reducing power supply filter require-
ments. 

The input noise of this dual opera-
tional amplifier is typically 7 nanovolts 
per root Hertz and 1 picoampere per 
root Hertz at 1 Kc., or about half the 
level of the well known uA709. The 
uA739 also features a high slew rate 
of 1 volt per microsecond, bettering 
the 709 device by a factor of six. 

Applications for the uA739 can be 
found in equipment such as instru-
mentation systems, audio units, tele-
phone systems, process control systems, 
modulators, digital-to-analog convert-
ers, ground support equipment and 
computer peripheral equipment. 

The uA739 is ideally suited for use 
as a stereo phono preamp., where it 
can replace up to 16 devices in dis-
crete designs. Other application pos-
sibilities are as pulse generators, active 
filters, dual comparators, demodulators, 
integrators, oscillators, sense amplifiers, 
window detectors, stereo tape preamps., 
and level detectors. 

Further information from Fairchild 
Australia Pty. Ltd., 420 Mt. Dandenong 
Road, Croydon, Vic., 3136. 

INOUE 1C-700 TRANSCEIVER 

Designed with the DX Amateur in 
mind, the 1C-700 covers all h.f. Ama-
teur bands from 3.5 to 29.5 Mc. in 500 
Kc. segments with 1 Kc. readout, plus 
WWV (10-10.5 Mc.) and three crystal 
controlled positions. 

Receiver sensitivity is better than 1 
microvolt. Bandwidth 2.4 Kc. and 
transmitter power input to 6146Bs a 
modest 150 watts for long life. 

It operates on c.w. (with shifted car-
rier), s.s.b., a.m., p.t.t., vox and ampli-
fied a.l.c. are built in. Price $575 inc. 
sales tax. 

Complete information on request to 
S. T. Clark, 26 Bellevue Ave., Rosanna, 
Vic., 3084. Telephone 45-3002. 

TO SAFETY 

TWO METRE CONVERTER 
A number of Amateurs who have 

ordered 2 metre converters have writ-
ten to us mentioning the delay they 
have had in obtaining their converter 
kits. For this unfortunate delay we 
sincerely apologise, but we must point 
out that this has been entirely out of 
our control. We were guaranteed 
delivery of sufficient r.f. field effect 
transistors to supply all kits, however 
in reality, due to the manufacturing 
and despatch delays in America, the 
expected delivery dates became non 
existent. From time to time small 
quantities of these devices were made 
available for kits and contrary to the 
belief of some Interstate Amateurs have 
been uniformly distributed to every 
State in Australia. 

As we go to press, Motorola in Amer-
ica has assured us that our order will 
be delivered at the end of May and it 
is our firm conviction that all outstand-
ing orders will be delivered during the 
first weeks in June. 

Our policy has been to supply the 
best designed kits at the lowest pos-
sible price. This arrangement means 
that we can never absorb any increase 
in the price of components used in the 
kits without causing a loss to the W.I.A. 
As a direct consequence of this policy, 
the price of the 2 metre kit must rise 
to $13.50. 

We anticipate an unlimited supply of 
kits will be available by the middle of 
June and that the problems encountered 
with this project will be circumvented 
with all future kits. 

The next kit will be released in 
next month's "A.R." Watch for it! It's 
a ripper! 

-—VK3 V.h.f. Group. 

V K 3 V.H.F. G R O U P 

2 METRE CONVERTER 
(As detailed in "A.R." February '69) 

Kits available for this Converter 
S13.50 each, post paid. 

Cash with order to Victorian Div-
ision, W.I.A., P.O. Box 36, East 

Melbourne, Vic., 3002. 
This kit contains all components 

except crystal. 

V K 3 V.H.F. G R O U P 

6 METRE CONVERTER 
Transistorised Kits as detailed in 
"A.R." November 1967. which in-
cludes FETs, transistors, coil form-
ers and printed circuit board. No 

capacitors, resistors or crystal. 

Basic Kit: 36.50, post paid. 
Untuned output Kit: S8.50, post paid. 
P.C. board with neutralising trimmer 

is available at $2.00, post paid. 

iHXBKHKHKHWHKHKHKHS^ 
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“BREAK-IN”

Janaary 1969
Our colleagues in the Amateur Radio maga

zine publishing business in the “Shaky Isles’* 
usually manage to produce a very readable 
magazine each month with something of in
terest for the majority of Amateurs.

In this issue are technical articles on a 
“Low Power Transceiver for Eighty Metres,” 
S.s.b. using Integrated Circuits,” by ZL4LV. 
This little transceiver is only 8*6 in. wide. 3 
in. high and 53« in. deep, power output is 
about half a watt.

The second technical article is “Printed Cir
cuit Board Design" by ZL1HV.

fit is interesting to note the make-up of the 
different magazines and the quantity of tech
nical material that they publish each month. 
The Editor has recently conducted a survey of 
the likes and dislikes of the readers of “A.R.” 
and before undertaking this, he had a good 
look at the magazines coming into the Pub
lications Committee’s hands, most of them in 
exchange for copies of “A.R.” each month. 
The content varies widely and so does the 
advertising, i

March
Ed Marriner, W6BLZ, one of America’s best 

known authors on Amateur matters, describes 
a “Modified Automatic Kcyer using Mercury 
Wetted Relays”. According to the editorial 
comment. Ed. donated this article in exchange 
for many hours of pleasure gained from read
ing “B.I." The keyer is all solid state.

Bryan Saveli, ZL2RI. contributed the next 
article titled ”80 Metre Transistorised Tran- 
celver”. He uses a low frequency filter with 
four crystals of the FT-241 type. Final tran
sistor is a 40389, power input about half a 
watt. Complete circuit diagram is given if 
anyone is interested enough to want to build 
a similar unit and common transistor types are 
used.

The technical content is topped off by an 
article reprinted from Mullard Technical Com
munications on a solid state Electronic Aerial 
Switch, and ZL1HV then describes some RC 
circuits used to protect power diodes.

“C Q ”
December 1968

The avid experimenters can dust off some 
of those old broadcast components they have 
been hoarding against the day of need—it is 
here in the shape of “An Inexpensive Varactor 
Frequency Multiplier” by W4YOT. This unit 
uses no fewer than six of those broadcast type 
variables, all two-gang. Three are 360 pF. per 
section whilst the others are those so beloved 
of U.S. b.c. set makers which have dissimilar 
gangs so that they didn’t neet a padder.

W2EEY/1 discusses "The Dual-Gate MOS- 
FET". His summing up: “Semi-conductor de
velopments produce many items of only pass
ing interest. The dual-gate MOSFET, however, 
appears to be an item that is bound to have 
important and long term applications, particu
larly in receiver circuits.”

“Keeping the Volt Legal” is the next article 
by David P. Smith. Very few articles of this 
type have appeared in the Amateur literature, 
perhaps because people believe there is little 
to be told. This article makes it quite plain 
that there is a great deal behind the definition 
of any of our electrical quantities.

W6ZWK then continues his “Experiments 
with Three Arrays on One Boom.” Part 2 of 
the two-part article concludes with a discus
sion on isolation of the three arrays by line 
sections, isolation by networks, the effect on 
s.w.r., and the antenna patterns.

“A  Continuous Motion Narrow Band Tele
vision System" is the title of the next article 
authored by Sid. Deutsch and Ray Simpson. 
WA2PYX. This is part 3 of a three-part series 
which described the principles and require
ments of the slow scan t.v. transmitter and 
receiver. Part 3 provides the circuits neces
sary to construct the units.

Paul H. Lee, W3JM. continues his marathon 
“Vertical Antennas”. He describes several 
additional types in this. Part 7. Some of these 
can be adapted to Amateur use.

The last technical article in this issue is from 
the pen of W2AEF who offers “More on Up
dated Improvements for 5IJ Receivers”.

January 1969
For the benefit of those who are worried at 

the fact that reviews of "CQ” are running 
behind those of other magazines, the explana
tion is simply that “CQ” is arriving two months 
later than most of the others.

The January issue carries articles on the 
following. “Variable Frequency Tuner for the 
Visible Light Band.” Part 1 by W4AML. An 
earlier issue of “CQ” discussed the semi- 
fictional story of space communication via 
light. The article aroused quite a lot of in
terest and so the author proceeded to "home
brew" a monochrometer and detector that could 
be duplicated by the average Amateur. Part 1 
reviews the principles of light, the operation 
of the light detector and describes the con
struction of both photo-cell and photo-multi
plier tube detectors. Part 2 will describe the 
construction of the monochrometer.

“A 169 Metre Linear," W8QJH/7. Using four 
type 6LQ6s as high mu triodes, not quite zero- 
bias. Input runs to about 300w. d.c. for 600w. 
peak.

“A Primer on Diode Amplifiers,” W2EEY/1. 
Diodes up until recent years have been re
garded primarily as devices for rectification 
and signal mixing. Besides their use as switch
ing devices, they are also now used exten
sively for signal amplification and possess some 
unique advantages over conventional vacuum 
tube or transistor circuits used for the same 
purpose.

"Antenna Traps using Linear Capacitors.”
W1ILV. Uses one metre of RG59U cable to 
form a capacitor of about 80 pF. to tune one 
of his traps and how to build a trap dipole 
for all bands, 80-10 mx.

“A Top Band Loop Antenna,” W4UW. A  loop 
antenna for receiving signals on 1.8 Me. The 
main idea behind the design of this antenna 
is to improve the directional discrimination of 
the receiving system and so reduce interfer
ence from unwanted signals. An easily rotated 
receiving beam for 160.

"Vertical Antennas.” W3JM. Part 4 dealing 
with directional arrays, aroused considerable 
interest. In this part the author discusses the 
design of a specific array and its feed system. 
This array is easily adaptable to multi-element 
switchable configurations for changing direc
tion of transmission.

The rest of the issue is devoted to the usual 
“CQ” features.
February 1969

“AFSK FOR RTTY." W6FFC. The author 
describes a solid state r.t.t.y. converter for use 
on the Amateur bands.

"The W8 High Radio Frequency Short Beam,” 
W8HRF. Compact end loaded two-element yagi 
for 20. Element lengths overall about 14 feet 
and spacing of 6 ft. 6 in. Truly a mini beam.

"A  Simple Oscilloscope Calibrator,” W6HDO. 
This small transistor unit provides the signals 
necessary for calibrating the usual uncali
brated Amateur class oscilloscope.

"T-Notch Filter for the HBR,” W6HHT. 
Selective rejection of unwanted heterodynes. 
Seems like a handy gadget to fit into the usual 
i.f. channel. This one operates on 100 Kc.

"Limited Space Antennas and Methods of 
Coupling,” W1ICP. Lew tells you how to put 
the power where it will do the most good even 
though your antenna is not optimum.

"Bridge Break,” W0ZJY. Describes an all 
electronic system for c.w. use.

"Transmitting Converter for 50 Me.,” W8PMK. 
C.w. or s.s.b. on six with your h.f. exciter.

"A  C.w. Clipper Filter using FETs,” W20WF. 
The title describes in detail what it is about.

"Automatic Letter Spacing for Ickey,” by 
W1WCG. This article was promised in the 
Ickey article and tells how it is done.

"A  Novel Antenna for 80 and 40 Metres,” 
W1IR. Co-ax fed dual arrangement approx. 
120 feet overall. Relay switched centre loading 
ensures low s.w.r. over whole band. Probably 
our narrower band okay.

“Q S T ”
November 1908

"A  Transceivlng Converter for 160,” W1CER. 
Doug describes a "Getter Downer” for those 
who wish to run a 6146 into a long piece of 
wire on “Top Band”.

"Direct Conversion—A Neglected Technique,” 
W7ZOI and W7WKR. This article could prob
ably be retitled "Single Conversion Hetero
dyne Receiver" or “Direct from h.f. band to 
Audio”. Shades of A9. M9. N9 and K5. Ex 
R.N. and R.A.N. operators will know what 
I mean.

"The ‘Mobiloop’,” W20ZH recipe. Take two 
mobile whips and add extensions to them so 
that they overlap by three or four inches 
above the centre of the top of your car and 
cover the lot with shield braid to increase 
conductivity. Fit tuning capacitors to reson
ate on 80 mx and. the author claims, you have

a mobile antenna which is only about two 
“S" points worse than a full 132 ft. dipole. 
He states that it looks rather unconventional 
and I feel sure that if you were seen on the 
open highway with one some other motorists 
would indicate their amazement in no uncer
tain manner. Potential builders are referred 
to the article by ZL1AYN in "Break-In,” May 
1968, as his ideas may offer a simpler method 
of tuning.

"Absorptive Filter for TV Harmonics,” by
KOUVU and R. W. Carroll. Another method of 
ridding yourself of t.v.i.

“Ickey," W1WCG. As the name implies, this 
device is an electronic key using ICs. It uses 
quite a handful and has both dot and dash 
memories.

"Antipodal Reception of Oscar Signals,” by
X2QBW. This author discusses the reception 
possibilities of the "Oscar-Australi9” satellite 
signals on 10 mx and postulates that it will 
be possible to read signals from this bird when 
it Is behind mother Earth. I Most unlikely
Australis will ever be launched.—Ed.)

“The Mainline FS-1 Secondary Frequency 
Standard.” W6FFC. This small unit using a
4 Me. overtone oscillator in a special circuit 
provides outputs which are useable up to the 
450 Me. band. All solid state.

"An R.F. Actuated C.W. Monitor." W1ICP 
describes a gadget which can be tapped onto 
your 50 ohm transmission line to pick off a 
bit of r.f. and use it to turn an oscillator on 
and off with the incoming signal. (It is power
ed by a battery—not the r.f.)

"The Square Rigger Mast," WB6QFE. Built 
from square section steel tubing 6 x 4  inches 
on a side respectively, this monster towers to 
64 ft. in all its unguyed glory and is capable 
of being raised and lowered through a distance 
of about 25 ft.
"Break-In Key.” With two old hacksaw blades 
and a little ingenuity. Harry K8ANV made 
himself a key which does more than just key 
the transmitter.

In the “Recent Equipment” section the 
Yaesu Musen FL-2000 Linear Amplifier Is 
reviewed.
March 1969

"Phone Patching — Legitimately,” W9NLT. 
The author discusses the various types of 
phone patch in use by Amateurs. The various 
types of telephone circuits and other details 
necessary for those who wish to phone patch, 
which, we understand, has recently become 
legitimate in the U.S.A.

“A CW Filter for the Collins 75S-1,” WA4DID. 
The author cascades two FT-241 type crystals 
on 455 Kc. in two transistor stages using 
2N706 or similar transistors to give his receiver 
a much narrower bandpass than that given by 
the 2.1 Kc. s.s.b. filter. The author commends 
the filter to c.w. men.

"Integrated Circuits In the Keyboard Code 
Machine." W50GZ. In this article the author 
describes a semiconductor shift register for 
the W2QYW Keyer described in "QST" for 
August 1965.

"The ’Mega Rule*,” Phillip H. Smith. This 
article is about a slide rule type device de
signed to simplify calculation of reflection 
factors, s.w.r. and dissipation in antenna feed
lines.

"A  Band Spotter and W1AW Marker,” by
W1ICP. This simple unit uses a FET and a 
number of crystals which are switched from 
one frequency to another to put Amateur band 
markers in any one of six places that they 
may be required. It operates from its own 
9-volt battery.

"A  Medium Power Transmitting Converter
for 144 Me.,” W8PMK. The 6146Bs are cooled 
by a small fan and operated with 600 volts 
on their plates; the converter requires about
5 watts drive on 28 Me. and then gives out 
on 2 mx.

"Antennas for Travel Trailers and Campers,”
W1DBM. For those whose XYL will tolerate 
Amateur Radio on holidays, this looks like an 
interesting article, especially if you tote a 
30 ft  "caravan” with you to the camp site. 
Philip S. Rand is well known for his exhaus
tive work some years ago on t.v.i.

"A  Two Metre Transmatch with SWR Indi
cator,” W1CER. Many s.w.r. indicators do not 
perform too well at these frequencies, this 
one is a modified "Moni-match” designed to 
perform at 144 Me. and the rest of the gadget 
is designed to match the antenna to the trans
mitter and/or receiver. One advantage is the 
additional harmonic suppression.

“A Tiny Frequency Standard with Big Ideas,” 
by W7EFV/W2MYH follows and the unit de
scribed is designed to provide check points at 
intervals as close as 5 Kc. apart.

The technical content Is rounded out by the 
usual "QST” features, “H. & K." a "Receiver 
Offset Tuning Mod. for the Heathkit SBllH" 
and then VK2AOU completes the issue with a 
"Triband One Loop Cubical Quad Element”.
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“RADIO COMMUNICATION”
J a n u a ry  l«K>i>

"G 8R N L M in i-5  R e c e iv e r ,"  G 3RNL. D esigned  
as a s im p le  a n d  c h e a p  v a lv e  ty p e  rece iv e r  fo r 
s .s.b ., e tc ., it  u ses  m o d e rn  m in ia tu re  tu b e s  an d  
an  i.f. of 3.2 M e. w ith  v .f.o . on 9 Me. to  tu n e  
80 an d  20 m x. B y u s in g  a c ry s ta l o sc il la to r  
an d  p re -m ix e r  s tag e , th e  o th e r  b a n d s  b e tw e e n  
1.8 a n d  30 M e. a r e  co v e re d .

"V H F  S S B ."  E d ito r ia l d iscu ss io n  o f th e  r e 
q u ire m e n ts  fo r  sa tis fa c to ry  o p e ra tio n  o f s ta 
tions  on  s.s.b . a t  v .h .f.

T ech n ica l T opics. G3VA d iscu sses  f irs t of 
all m e th o d s  o f p re v e n tin g  A m a te u r  s ig n a ls  fro m  
e n te r in g  t.v . se ts  to  c a u se  t.v .i. A p p a re n tly  
m ost B r it ish  t.v . lo o k e rs  use c o -a x ia l feed  
sy stem s to  th e ir  se ts  in s te a d  o f th e  300 ohm  
ribbon  so com m on  in  A u s tra lia . V o ltag es  in 
d u ce d  in to  th e  o u te r  b ra id  from  a  n e a rb y  
A m a te u r  o r  co m m erc ia l t r a n s m it te r  c a n  q u ite  
o ften  be r a th e r  h ig h , c a u s in g  all s o r ts  o f tro u b le  
w ith  th e  p ic tu re . A  d o u b le  fa ra d a y  s c reen e d  
co up ling  tra n s fo rm e r  is s u g g es ted  as  a possib le  
cu re . O ne v e rs io n  u ses  a f e r r i te  c o re  in  th e  
line  tra n s fo rm e r . In  a la te r  issue  of "R .C .” 
i F e b ru a ry  i a n o th e r  ty p e  o f f e r r i te  f ilte r  is 
a lso  su g g es ted  as a rem ed y .

" Id e a s  in  H F  R e c e iv e r D es ig n ."  O u r old 
fr ie n d s . E d d y s to n e , h a v e  re c e n tly  d e s ig n e d  a 
specia l so lid  s ta te  re c e iv e r  fo r th e  low  p o w er 
sm all s h ip s  m a r it im e  se rv ic e . S o m e design  
fe a tu re s  a re  d iscussed .

" F ra n k lin  U n ifo rm  A e r ia l .” A n  o ld  desig n  
is re su rre c te d .

“ 8.5 Me. M ln i-A n tc n n a .”  A  re su m e  o f  th e  
ch a ra c te r is tic s  of a  d es ig n  by  ZL1A Y N  in  
M ay 1968 " B re a k - In ” .

"M o d ify in g  R ec e iv e rs”  is th e  n e x t top ic  
w h e re  h e  d iscusses  v a r io u s  m o d ifica tio n s  w h ic h  
a re  possib le  fo r u p -d a t in g  som e o f th e  o ld e r 
rec e iv e rs  su c h  as  th e  SX28, S u p e r  P ro . (and  
I su p p o se  th o se  o ld  w a rh o rse s  th e  B28> to  
m oke th e m  s u ita b le  fo r s.s.b . w o rk . T h e  sec 
tion  co n c lu d es  w ith  s h o r t  d is s e r ta tio n s  on  a 
"N ew  M OSIC o r  M O SFET O sc illa to r .” "L oop  
and  A eria l A rra y s ”  a n d  " P re s s u re  fro m  B ro a d 
ca ste rs” . T h e  la s t a r t ic le  is an  in d ic a tio n  th a t  
A m ateu rs  w ill h a v e  to  figh t v e ry  h a rd  if  th e y  
a re  to  r e ta in  th e ir  p re s e n t h .f . a llo ca tio n s  fo r 
m a n y  y e a rs  in  th e  fu tu re . (T he W .I.A . w ill 
a c cep t a ll d o n a tio n s  to  th e  I.T .U . F u n d .)

"S k y  H ooks,”  GM 3SIY. A u th o r  d iscusses  th e  
use of m e teo ro lo g ica l b a llo o n s  o f th e  ty p e  u sed  
to  h o is t rad io so n d e s  in to  th e  s tra to sp h e re .

"A d ju s tm e n t of a  T w o M etre  C o n v e r te r ,"  
G 3PK V . A u th o r  d iscusses  m e th o d  o f a d ju s t in g  
c o n v e rte r  so th a t  m in im u m  n o ise  fig u re  an d  
m ax im u m  ga in  a re  a c h iev ed . In te re s t in g  fo r 
th e  v .h .f 'e rs .

"S SB  a n d  In te r fe re n c e ,” G 3JG O . T h e re  h as  
been  an  u p s u rg e  o f a r t ic le s  on v a r io u s  asp ec ts  
of t.v .i. in  U .K . a n d  U .S .A . in  r e c e n t m o n th s . 
I h a v e  n o t been  a b le  to  d e te rm in e  w h e th e r  th is  
is d u e  to  an  in c re a se  of in te r fe re n c e  o r  ju s t  
p a r t  o f a p lan  to  r e -e d u c a te  th o se  w h o  h av e  
fo rg o tten  th e  "T e n n essee  V alley  In d ia n s ” o r 
ed u c a te  th o se  w h o  h a v e  n e v e r  h e a rd  o f  th em . 
O ne o f th e  th in g s  th a t  is p o in ted  o u t  in  a 
n u m b e r o f p u b lic a tio n s  is th a t  e a ch  c o m p la in t 
a p p e a rs  to  h av e  a u n iq u e  cu re , w h ic h  ca n  be 
fu lly  e ffec tiv e  if th e  p a t ie n t w ill co -o p e ra te  
a n d  th a t  th e  m e re  possession  o f a  p ie c e  of 
co m m erc ia l e q u ip m e n t is no  g u a ra n te e  th a t  
you  w ill n o t o ffend  som eone .

F e b ru a ry  1JMW)
"T h e  W lrra l NFD T ra n s m it te r ,”  G 3CSG . A 

r ig  co v e rin g  th e  b an d s  fro m  160 m e tre s  to  10 
m e tres . T h e  fina l tu b e  is a 2E26 w ith  250 vo lts  
on th e  p la te . I t is a c .w . o n ly  r ig  d es ig n e d  
a n d  b u il t  in  th e  u s u a l im p ecca b le  R .S .G .B . 
m a n n e r. E v e ry th in g  is c o n se rv a tiv e ly  r a te d  a n d  
th e  final ta n k  co ils  a r c  w o u n d  on  p e rs p e x  
tu b in g . 2 in . o .d .. a n d  p ro b a b ly  c a p a b le  of 
h a n d lin g  te n  tim es  th e  p o w e r o u t o f th e  2E26.

"T h e  S now flake  T ra n s is to r  T ra n s m it te r ,”  by  
G W 3D FF. D escrib es  th is  a s  a c h e a p  144 M e., 
tra n s is to r  t r a n s m it te r  w ith  re a so n a b le  p o w er 
o u tp u t fo r  pcr-.ablo w o rk . U sing  fo u r  T ex as  
In s tru m e n ts  2N2218 "S n o w flak e”  tra n s is to rs  
w h ich  th e  a u th o r  p u rc h a s e d  in U .K . fo r  less 
th a n  $1 each  (A ust. i

T echn ica l T op ics .—T h e  re g u la r  P a t  H a w k e r  
fe a tu re  ran g es  o v e r so m e m o re  p ro p o sa ls  fo r 
k il lin g  t.v .i., th e  n ew  E d d y s to n e  so lid  s ta te  h .f . 
re ce iv e r . 10 K c. to  30 M e. in  100 K c. steps. 
He m ak es  th e  c o m m en t th a t  th is  t r ip le  c o n 
vers io n  re c e iv e r  is u n lik e ly  to  find its  w ay  
in to  A m a te u r  sh ack s  in  q u a n t ity . I f  it co sts  
as m u ch  as  i t  looks  as th o u g h  it does , I am  
n o t su rp r ise d . “D ire c t C o n v e rs io n ,” th e  a r t ic le  
in  N ov. '68 "Q S T ” is a lso  co m m e n te d  upon .

“ SHORT WAVE M AGAZINE”
J a n u a ry  15109

"T ra n sc e iv e r  fo r th e  I.F  B a n d s ,”  G 30G R . 
U sing  m in ia tu re  tu b e s  a n d  som e p a r ts  from  
su ch  d isp o sa ls  item s  as  th e  SCR522. th e  a u th o r  
com es u p  w ith  a  co m p ac t t r a n s m it te r /r e c e iv e r

on  a com m on  ch a ss is  fo r  160 a n d  80 m e tre s— 
in a  ca se  10 x  714 x  7 inches .

F o llo w ed  by “ M ore A b o u t S im p lify in g  R TTY  
C o n tro l” (G3W GM1.

“ A G ate d  D ip O sc illa to r ,"  G3SRY. U ses a 
F E T  fo r  th is  jo b . U sing  th e  C o lp itts  c irc u it , 
th is  u n i t  w h ic h  u se s  a n  au d io  F E T  o n ly  co v e rs  
450 K c. to  15 M e.

T h e  fina l te c h n ic a l a r t ic le  in  th is  Issue is 
ti t le d  “ F rin g e  A rea  H arm o n ic  F ilte r s ” b y  G.
E llis , G 3L F Z , w ho  d ea ls  w ith  th e  m e th o d s  h e  
u sed  to  e n s u re  th a t  h e  co u ld  en jo y  h is  A m a te u r  
R ad io  ev e n  th o u g h  h e  w as lo c a ted  in  a  f r in g e
t.v . a re a .

F e b ru a ry  1960
In  th is  is su e  G 3L FZ  c o n tin u e s  h is  d is s e r ta tio n  

on "F r in g e  A re a  H arm o n ic  F ilte rs .”  T h is  is an  
in te re s tin g  a p p ro a c h  to  th e  t.v .i. p ro b le m s 
som e A m a te u rs  a r e  e n c o u n te r in g . In  th e  s y s 
te m  p ro p o u n d e d  a  se r ie s  o f s u ita b le  h a rm o n ic  
filte rs  a re  b u il t  a c ro ss  th e  tra n sm is s io n  lin e  
so  th a t  th e  h a rm o n ic s  w ill n o t b e  ra d ia te d .

G 3SRY  fo llow s w ith  " T ra n s m itte r /R e c e lv e r  
in  Solid  S ta te  fo r  T op  B a n d .”

T h is  is su e  c o n c lu d es  w ith  a s h o r t  m e n tio n  of 
" In te g ra te d  C ry s ta l F i l te r s ” a n d  w h a t th e y  
can  do. F ro m  th is  a r t ic le  i t  a p p e a rs  th a t  GEC 
re s e a rc h e rs  h a v e  d ev e lo p ed  a f il te r  w h ic h  fits 
in to  a n  e lo n g a te d  s ty le  “ D " c a n  w h ic h  is 
c o n s id e ra b ly  b e t te r  in  c h a ra c te r is tic s  th a n  th e  
o ld e r  se r ie s  u s in g  a n u m b e r  o f  d is c re te  c ry s 
ta ls . T h e ir  f il te r  w as c e n tre d  on  10.7 M e. a n d  
d es ig n e d  fo r  a b an d p a ss  of a b o u t 12.5 K c. 
U ltim a te  re je c tio n  of o v e r 90 db . is  a c h ie v e d  
a n d  th e  h ig h e s t “ p o p -u p "  is do w n  90 db . A 
g re a t d ea l o f d e v e lo p m e n t is ta k in g  p la ce  in  
th is  field. M uch  o f it  is a im ed  a t  th e  "M ob ile  
R a d io te le p h o n e ” m a rk e t, w h ich , w ith  i ts  d e 
m a n d s  fo r  m o re  a n d  m o re  m o b iles  in  n a r ro w  
seg m e n ts  of th e  sp e c tru m , a r e  b e in g  p la g u e d  
w ith  a  n u m b e r  o f p ro b le m s, m a n y  o f th e se  a re  
to  d o  w ith  s e le c tiv ity  a n d  I h a v e  seen  w h e re  
som e co m p an ie s  a re  o ffe rin g  f il te rs  as  h ig h  in  
f re q u e n c y  as a b o u t 210 M e. so t h a t  a  la rg e  
p a r t  of th e  s e le c tiv ity  ca n  b e  a h e a d  o f th e  
firs t m ix e r.

“73” MAGAZINE
D ecem b er 1968

“ U sing th e  F ir s t  H am  In te g ra te d  C irc u it ,” 
W 6DNS. In c lu d e s  se v e ra l u se fu l c ircu its .

"M o u se  T u n n e ls ,"  K 6H K B . D esc rib e s  how  h e  
h id  th e  w ir in g  in  h is  sh a c k  a n d  m a d e  i t  a c 
c e p ta b le  to h is  X YL.

“ C irc u la r  M o d u la tio n  M o n ito r ,"  W A 9IG U . D e
sc r ib e s  a  m o n ito r  w ith  a  c i r c u la r  t im e  b ase  
e n d  ra d ia l  d eflec tion . W hen you  h av e  a  b r ig h t  
sp o t in  th e  c e n tre  y o u  a re  o v e rm o d u la tin g .

“ T h e  M in i-S q u a re ,”  W B6BIH . S q u a re  w av e  
g e n e ra to r  In m in ia tu re .

"A d d  O n FM T e s t S e t,”  K 9ST H . S im p le  to  
co m p lex  in  e a sy  s tages.

" T h e  E lu sive  H P a ra m e te r ,"  W B6BIH . N ot 
so e lu s iv e  now . P e rh a p s  a n  o ld  th e rm io n ic  
v a lv e - ty p e  l ik e  m e can  g e t co n v e rte d .

" Z e ro  T e m p e ra tu re  C o -effic ien t V F O ,"  b y  
W6W QC. S u re  s ta b i lity .

” 75 M etre  D SB R ig ,” W 3KBM . A  s te p  in  
th e  r ig h t  d ire c tio n .

"A  N ovice F E T  C o n v e r te r ,”  K 6D BQ . A  good 
b u ild in g  p ro je c t fo r  th e  nov ice.

"T ra n sc e iv e r  R ev iew ” by  th e  staff. P h o to s  
a n d  in fo rm a tio n  a b o u t th e  tra n sc e iv e rs  now  
a v a ilab le .

"SO W a tt T ra n s is to r  T ra n s m it te r ,” W 5PA G . 
A ll tra n s is to r is e d . M o d u la ted  w ith  th e  fin g e rs  
o p e ra t in g  a n  in te r ru p te r  (k ey ).

“ C a re  an d  F eed in g  of a  H am  C lu b .” W 5NQQ, 
P a r t  6 o f th e  sto ry .

"C h r is tm a s  G lfU  fo r H am s”  by  th e  staff. 
P r e s e n t g if ts  u n d e r  $US25.

" T h re e  B lack  B o x es ,” W 5EHC. W h a t c o n 
s ti tu te s  a s ta tio n ?

"F a c s im ile  an d  th e  R ad io  A m a te u r ,” K 6G K X . 
W h a t is fac s im ile  a n d  how  to  do  it.

“ W hy SSB ,”  K 3PU R . R e q u ire d  re a d in g  . . . 
h ow  s .s.b . is d iffe re n t.

" L im ita tio n s  on  A n te n n a  R e c ip ro c ity ,” by  
W A4UZM . T h e  a n s w e r to  o n e -w a y  sk ip .

“ In d e x  to  A rtic le s  A p p ea rin g  In '78 ' In  15)08" 
by  th e  staff.

J a n u a ry  1969
" T h e  S u p p re sso r  C o m p re sso r,” W 3K BM . T he 

n eg le c te d  g rid .
" P u tt in g  th e  HW12 on l«4> M e tre s ,” W 8FG B. 

W ith  th e  new  ru le s , th is  is im p o r ta n t .
" T u n in g  a  P a ra s it ic  B ea m ,”  W 1EMV. T h is  

can  re a l ly  be  fu n .
“ D oes Y o u r L in e a r  N eed  H elp ?” W 9VEY. 

T h is  co u ld  so lve  th e  p rob lem s.
"S o m e T h o u g h ts  on V oltage  C o n tro l,”  b y  

V E4RE. A s u b je c t  o f som e im p o rta n c e .
"S o lid  S ta te  M o n ito rin g ,”  W 6JD D . A  H e a th  

m od ifica tion  of m e rit.
" T h e  T w o M etre  T ra n s is to r  T ra n s m it te r ,” 

K5W OR. P lu s  o n e  tube .
“ The Y asrae W orld W ide D X -P e d ltlo n s .”

S ta r t in g  w ith  D an n y .
“ T h e  LC P o w e r R e d u c e r ,”  W 2E EY /1. P o w e r  

re d u c tio n s  u n d e r  sam e  load.

“ W hy R T T Y ,” W A8DCE. V ery  in te re s tin g .
" P a n a d a p to r /S p e c t ru m  A n a ly s e r ,"  W 6DTR. 

H ow  to  lose f r ie n d s  b y  b e in g  hon est.
" T h e  S ix  N e t,”  W 5JSN . T ra n s is to r is e d  r e 

ce iv e r.
" T h e  O p e ra tin g  C o n so le ,” W 6G D P. A p lace  

fo r  e v e ry th in g  . . .  in  i ts  p lace .
“ RTTY  A u to -S ta r t ,"  W 60R G . W hy m o n ito r?
" O sc illa to r  F re q u e n c y  S h if t C a lc u la tio n s ,” 

W ACDPD. C a lc u la tin g  d r if t .
"A  T en  M in u te  F o rty  M etre  R ig ,"  W B2Y O J. 

O n th e  a i r  in  a  h u r ry .
“ U FO  I n te r e s t ,”  K 6M V H . N o t re s tr ic te d  to  

A m a te u rs .
"Q u ick  a n d  E asy  Q R P ,"  W B2YRQ. L ow  

p o w e r  ca n  b e  fu n .
" F u ll  S e q u e n tia l S w itc h in g ,”  G 3K PO . U sing  

s im p le  re lay s .
“ D rak e  R4A a n d  T 4X ,” W B 4EFA . N o t new , 

b u t  s til l  g rea t.
“ O p e ra tin g  th e  T w o e r ,”  W 6BLZ. S om e h in ts  

fo r  m a k in g  i t  b e t te r .
“ T h e  S .O .B .,” W A 5SW D . S ig h tle s s  o p e ra to r 's  

b rid g e .
“ G e ttin g  Y o u r A d v an ced  C lass L ic e n c e "  by 

th e  staff. P a r t  10, la s t  of th is  serie s.
“ C are  a n d  F eed in g  of a  H am  C lu b ,” W 5NQQ. 

T h e  la s t  p o rt.
E u ro p e a n  V H F ,” D L5Q N. T h e y  u se  th e  b an d s  

too.

F e b ru a ry  1960
” A F a s t S can  V td icon  In S low  S can  C a m e ra ,"  

K 7Y Z Z. M ore on a .t.v .
"A  C heap  a n d  S im p le  L in e a r  A m p lifie r ,"  

W B2PTU - M ore  w a tts  p e r  d o lla r .
" T h e  B ea tn o te  B a s h e r ,”  W B 6JX U . A  se le c 

tiv e  a u d io  filte r.
“ T h e  U n iju n c tio n  T ra n s is to r , V K 3ZRY . W h a t 

th e y  a r e  a n d  w h a t th e y  do. (P re v io u s ly  p u b 
lish e d  in  “A .R .")

" W h a t 's  O u t T h e re ? "  W 1EZT. P ro b in g  th e  
u n iv e rse  fo r  life.

" V e lc ro ,"  K 3A Q H . A  n e w  m a te r ia l  w ith  
A m a te u r  p o te n tia l.

"T V I S u it ,”  s taff. A m a te u r  su e d  fo r  one  
m illio n  d o lla rs .

" N ik o la  T e s la ,"  E lk h o rn e . T h e  m a s te r  of 
e le c tr ic a l en e rg y .

"G o  M ob ile ,"  W B6ACM . S om e p o in te rs  fo r 
n ew  m o b ilee rs.

M arch  1069
T h e  d iffe re n c e  in  fo rm a t b e tw e e n  th e  m a jo r  

A m a te u r  m a g az in e s  is q u ite  r e m a rk a b le . "C Q ” 
a n d  "Q S T ” u s u a lly  h a v e  fo u r  o r  five fa ir ly  
le n g th y  a r t ic le s  on  A m a te u r  s u b je c ts  a n d  th e ir  
u s u a l fe a tu re s . “ 73”  is q u ite  d iffe re n t, e sp ec
ia lly  w h e re  th e  te c h n ic a l c o n te n t is c o n c e rn ed . 
In  th is  m a g a z in e  th e y  s p ec ia lise  in  th e  sh o rt 
sn a p p y  a r t ic le  a n d  in c lu d e  a g re a t v a r ie ty  of 
th e m  to  m a in ta in  th e  r e a d e r ’s in te re s t.

"M o d ify in g  th e  TC S T ra n s m it te r .”  K 3U U L 
d iscu sses  th e  m o d ify in g  o f o n e  o f  th e  ea s ie s t 
p ieces  o f s u rp lu s  g e a r  th a t  one  co u ld  w ish  to  
w o rk  on . O f s im p le  s tra ig h tfo rw a rd  design , 
th e  TC S c o v e re d  1.5 to  12 Me. In th re e  ran g es  
a n d  I h a v e  no  d o u b t th is  co u ld  be ch a n g ed  
to  m a k e  i t  1.8-14.5 o r  so if  one  w e re  e n th u s 
ia s tic  en o u g h . R ec e iv e r  w as  7 tu b e s  w ith  r.f. 
s tage .

"A  $4 C o m p re sso r P re -a m p lif ie r ."  W2EEY. 
M o re  sp e e c h  fo r  le ss  m oney .

“ R e a c tan c e  o r  Im p e d a n c e ,"  K 9Z P Z  a n d  
K 9D RB. A n sw e rs  to  a lo t o f o ld  q u es tio n s.

" W e a th e r  S n o o p e r ,"  K 9ZFV . E a v esd ro p p in g  
on  th e  a i r c r a f t  w x  freq u e n c ie s .

" T h e  C h a rm in ' K e y e r ,”  W 9HXM . T h e  so lid  
s ta te  k e y e r.

" A m a te u r  R ad io  K now s No B o rd e rs ”  b y  th e
staff. S a v in g  a life  ac ro ss  th e  Iro n  C u rta in . 
N o t te c h n ic a l,  b u t  in te re s tin g  y a rn .

"A  B e t te r  B a lan ced  M o d u la to r ,"  W A 1FR J. 
T h is  in tr ig u e d  m e  so I  tu rn e d  to  p ag e  36 to  
find  th a t  th e y  d o  h a v e  so m e d iffe re n ces . T he 
tr a n s fo rm e rs  a re  sp e c ia l a n d  th e y  ev e n  te ll 
you  h ow  to  m a k e  th em .

" A d ju s ta b le  P o w e r  S u p p ly ,"  W A 0A BI. A 
m u s t fo r b u ild in g  p ro je c ts .

“ S ave Y o u r M o n ey .” K 6G K X  d esc r ib e s  h is  
m e th o d  o f sa lv a g in g  tra n sfo rm e rs .

" T ra n s is to r  O sc illa to rs ,"  W 9ZTK . A  v a r ie ty  
o f c irc u its , o ld  a n d  new .

"H e a th  HW -18 R e v ie w ."  W 8QUR re v ie w s  th e  
160 m e tre  tra n sc e iv e r .

“ Cool i t ,"  K 9CN N . B lo w ers  to  coo l tu b e s  
on  u .h .f . Id e a s  w ill w o rk  a t  h .f. too.

"A  N ew  S u p p o r t F o r T h a t B e a m .’’ K1MYV 
d e s c r ib e s  a  p h o n e  p o le  a n d  a  w a y  o f m a k in g  
th e  b ea m  w a lk  u p  a n d  do w n .

" T h e  C ase  fo r th e  H alf  W 'ave F eed  L in e ,” 
W 5Q R J. C a re  a n d  feed in g  o f a n te n n a s .

" P u tt in g  C re a tiv i ty  to  W o rk ,” V E3BUE. M a k 
in g  h o u seh o ld  a r t ic le s  w o rk  in  th e  sh ack . G ood 
tip s  fo r in v e te ra te  h o a rd e rs .

" T h e  L a m b  D y e r .”  W A 1A BP. A n  am u sin g  
s to ry  a b o u t  a n ew  “ old  s ty le  one  tu b e  re g e n 
e ra t iv e  r e c e iv e r” .

" I .F .  A lig n m e n t,” K 8ZH Z. U ses b ro a d c a s t 
s ta t io n s  a n d  th e ir  h a rm o n ic s  to  a c c u ra te ly  se t 
th e  s ig n a l g e n e ra to r  to  th e  f re q u e n c y  req u ire d .
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NEW CALL SIGNS
JANUARY 1969

VK1EM—E. J. Mulholland. 3 Oxley St., Griffith, 
2603

VK2BX—B. G. Warren, 142 King Georges Rd., 
Lakemba, 2195.

VK2NL—H. J. Freeman, 20 Nymboida St., 
South Coogee, 2034.

VK2SO— W. F. Nobles, 5/12 Longworth Ave., 
Point Piper, 2027.

VK2BAW—G. P. Viertelhausen, 61 The Esplan
ade, Balmoral Beach. 2088.

VK2BAX—B. L. Nielsen, 14 Atchison St., 
Crows Nest. 2065.

VK2BCG—G. A. Cruickshank, 26 Killara Ave., 
Riverwood, 2210.

VK2BFA—J. Farkas, 342 Shellharbour Rd., 
Barrack Heights, 2528.

VK2BHD—D. Hunziker, 41 Church St., Mac- 
lean, 2463.

VK2BHL—H. H. Laauw, Lot 443, William 
Beach Rd., Dapto, 2530.

VK2BJJ—J. P. Meehan, Station: Nicholsons A ir 
Strip, Wee Waa. 2388; Postal: C/o.
Nicholsons A ir Services, Wee Waa, 2388.

VK2BMS—M. W. Sinclair, 63 Ray Rd., Epping,
2121.

VK2BSG— S. G. D. Martin, 6 Freeman Ave., 
Oatley, 2223.

VK2BSH—H. Schroder. 266 West Botany St., 
Rockdale. 2216.

VK2ZLD—L. W. A. Doolan, 67 Fitzwilliam 
Rd., Toongabbie, 2146.

VK2ZNB—B. G. Morley, 65 Carey St., Toronto, 
2283.

VK2ZTW—A. W. Wyatt, 1 Bareena Ave., Wah- 
roonga, 2076.

VK2ZVA—R. W. J. Hazell, 14 David St., Moree, 
2400.

VK2ZVR—R. V. A. Johnson, 2 Neville St., 
Rutherford, 2320.

VK2ZWH—I. C. McWhirter. “ Haddon Park,”  
Anembo Rd.. Berowra, 2081.

VK3ET—J. A. Clark, Lot 87, Greenslopes Dr., 
Mooroolbark, 3138.

VK4KL—P. D. Cox, 15 Rosemount Rd., Nam- 
bour, 4560.

VK4SU—S. C. Armstrong, Station: Kennedy
H’way, Kuranda, 4870; Postal: P.O. Box 
14, Smithfleld, 4870.

VK4VL—T. R. Cuttle, Cumming St., Bongaree, 
Bribie Island, 4507.

VK4WV—W. van der Est, 148 Kenmore Rd., 
Fig Tree Pocket, 4068.

VK4ZJY—J. R. Yarham. 55 Sims Rd., South 
Bundaberg, 4670.

VK5LP—E. C. Jamieson. Forreston, 5233.
VK5QV—I. E. Huser, 68 Ninth Ave., Joslin, 

5070.
VK5US—R. G. Atkin, C/o. 26 Symonds Ores., 

Modbury North, 5092.
VK5ZFF—M. Hanna, 2 Edgecumbe Pde., Black

wood, 5051.
VK6TD—T. Graham, 78 Grand Promenade, 

Inglewood, 6052.
VK6ZD—J. T. Kelly-Hart, Flat 4, Squire Flats, 

Morris Rd., North Innaloo, 6018.
VK6ZK—T. M. Stanicic, 20 Constance St. Mt. 

Yokine, 6060.
VK6ZGK—P. C. Kloppenburg, 11 Brown St., 

Carnarvon, 6701.
VK6ZJH/T—J. L. Harrison, 187 St. Brigid's 

Tee., Scarborough, 6019.
VK6ZKH—A. K. Hampel. Station Vernon Ave., 

Mundaring, 6073; Postal: P.O. Box 27, 
Mundaring, 6073.

VK7AX—A. I. Bedelph, 11 Fulton S t. Ulver- 
stone. 7315.

VK7UX—C. D. Walker, 122 Granville St., 
Launceston, 7250.

VK7ZEK—W. I. Hooke, 302 Nelson Rd., M t 
Nelson, 7007.

VK8BB—A. H. B. Brodrick, Hayes Creek Inn, 
Stuart H ’way, via Darwin, 5791.

VK9AQ—N. A. Millar, Station: Lot 3, Section 
3, Martrigogo, Hubert Murray H ’way, 
Port Moresby. P.; Postal: C/o. P.O.
Box 86, Port Moresby, P.

CANCELLATIONS
VK2GD—F. T. Clark. Transferred to Victoria.
VK2IW—F. A. Borchard. Not renewed.
VK2AIF—1st Signal Regiment Army Wireless 

Club. Not renewed.
VK2AOG— M. T. Gabriel. Deceased.
VK2AQJ—K. B. Pounsett. Transferred to Qld.
VK2ASF—S. E. Fletcher. Not renewed.
VK2ATX—I. E. Huser. Ceased operation.
VK2BBB—The Stedfast Radio Club. Ceased 

operation.
VK2BHC—La Hermandad de la Costa Radio 

Club. Not renewed.
VK2BHF—H. J. Freeman. Now VK2NL.
VK2BUG—F. D. Voight. Not renewed.
VK2ZDR—G. A. Cruickshank. Now VK2BCG.
VK2ZOS— H. Schroder. Now VK2BSH.
VK2ZQX—B. G. Warren. Now VK2BX.
VK2ZSO—S. G. Martin. Now VK2BSG.

VK3AVL—E. H. Connery. Transferred to W.A. 
VK.4ZAT—T. R. Cuttle. Now VK4VL.
VK4ZBU—W. van der Est. Now VK4WV. 
VK5AV—E. J. Mulholland. Now VK1EM. 
VK5AZ—B. E. Edwards. Not renewed.
VK5ZBF—R. G. Henderson. Transferred to 

A.C.T.
VK5ZEJ—E. C. Jamieson. Now VK5LP. 
VK5ZJP—G. J. Perry. Not renewed.
VK5ZMH—I. W. Cowan. Transferred to Vic. 
VK5ZPB—P. L. A. Burton. Not renewed. 
VK6ZDA—J. T. Kelly-Hart. Now VK6ZD. 
VK6ZDT—T. M. Stanicic. Now VK6ZK. 
VK6ZBJ—W. R. Hines. Ceased operation. 
VK7ZCW—C. D. Walker. Now VK7UX. 
VK7ZXT—A. I. Bedelph. Now VK7AX. 
VK8ZEB—E. S. Blackburn. Not renewed.

FEBRUARY 1969
VK1ZRH—R. G. Henderson, 12 Frost PI., Page, 

2614.
VK20Z—A. R. Vanston, 34 Mulga Rd., Oatley, 

2223.
VK2BFD—F. A. O’Donnell, 14 Edmondson Ave., 

Griffith, 2680.
VK2BIL—G. A. Pearse, 14 Macleay St., Grey- 

stanes, 2145.
VK2BJI__ D. H. Mead, 22 Dowel St., Chats-

wood, 2067.
VK2BSA—Aust. Boy Scouts Assoc. (N.S.W. 

Branch), 265 George St., Sydney, 2000.
VK2ZKU—G. C. S. Jones, 2 Hillside Cres., 

Epping, 2121.
VK2ZLI—K. J. Langdon, 2 Clifton Ave., Glen- 

brook, 2773.
VK2ZME—M. E. Hood, 14 Crown St.. Epping, 

2121.
VK3FF—D. B. Sprow, C/o. The Sheraton Hotel, 

Spring St., Melbourne, 3000.
VK3JK—G. S. V. Frew, 13 Wellington St., 

Middle Brighton, 3186.
VK3AMM—A. C. Edwards, “ Kuranda,”  384 

Glenferrie Rd., Malvern, 3144.
VK3AOX— C. W. Crook, 107 St. Andrews St., 

Brighton, 3186.
VK3AVF—Melbourne University Astronautical 

Society, University of Melbourne, Park- 
ville, 3052.

VK3AYX—B. P. Bailey, “ Selworthy,” 298 Mit
cham Rd., Mitcham, 3132.

VK3ZWS—H. Grant, Flat 7, 16 Newlyn St., 
Caulfield, 3162.

VK4HV—R. J. Thorn, 349 Margaret S t, Too
woomba, 4350.

VK4IM—J. D. MacLean, 89 Thorn St., Kan
garoo Point, 4169,

VK5EB—C. J. McCarthy. 31 Yallum Tee., K il
kenny, 5009.

VK5ZGB— A. C. Wallace, 23 Edgeworth St., 
Prospect, 5082.

VK5ZIP—I. J. Champion, 14 Pedlar S t, Seaton, 
5023.

VK5ZIT—I. T. Croser, 42 Price Ave., Lower 
Mitcham, 5062.

VK5ZRM—R. W. McCarthy, 92 David Tee., 
Kilkenny, 5009.

VK6FW—F. W. Beadle, 9 Pinaster St., Cool- 
binia, 6050.

VK60R—Ockley Radio Club, C/o. J. Ellis, Sec
retary, 112 Ensign St., Narrogin, 6312.

VK6VL—E. H. Connery, 5 Clapham S t, Can- 
nlngton, 6107.

VK6ZGR—W. R. McGhie, 120 Robert St, Como, 
6152.

CANCELLATIONS
VK2ZI—A. L. Glasscock. Not renewed.
VK2ACY—C. J. McCarthy. Now VK5EB.
VK2AIQ—A. Cant Not renewed.
VK2AQY—F. W. Beadle. Now VK6FW.
VK3ZU—F. A. O’Donnell. Now VK2BFD.
VK4BS—Toowoomba Guide and Scout Radio 

Club. Ceased operation.
VK40K—J. Makin. Ceased operation.
VK4WS—W. J. Sebley. Deceased.
VK5EU—H. S. Young. Not renewed.
VK5NK—R. J. Kn igh t Deceased.
VK5ZGO—G. K. Oates. Not renewed.
VK5ZMM—M. J. Mitchell. Ceased operation.
VK6CP—C. R. Cooke. Ceased operation.
VK6GT—G. J. Bed well. Ceased operation.
VK6HK—D. E. Graham. Transferred to Vic.
VK6RR—B. M. May. Not renewed.
VK6ZAY—W. Frost. Not renewed.
VK7BX—M. G. Hooper. Transferred Interstate.

/£eview
HAM RADIO INCENTIVE 
LICENSING GUIDE
By Bert Simon, W2UUN

Although we cannot imagine any market 
for this book in Australia, we went through 
it as a matter of interest. We have concluded 
that the standard required to obtain a licence 
in Australia is extremely high, or the standard 
in U.S.A. is on the low side. We are quite 
sure any Australian licensee would fly through 
the extra class test, the 20 w.p.m. code test 
being the hardest part. The history contained 
in the book has already been well covered 
by the monthly magazines coming from the 
States.

TAB Book No. 469. Price $US3.95.

ELECTRONICS REFERENCE 
DATA BOOK
By Norman H. Crowhurst

An invaluable new reference containing the 
most often needed electronics data—clearly 
explains how to use electronics data in prac
tical applications. This new book is much 
more than a simple collection of tables, form
ulas, graphs, equations, etc. In addition to 
the abundance of helpful information given, 
it provides specific guidance in the use of 
data. Numerous problems associated with 
every level of interest—from electronics theory 
(formulas, lawsi to measurements, tests, and 
circuit design work—are covered. In so doing, 
the author explains how to use the data (from 
this or other volumes) for purposes other than 
those listed, and at the same time provides the 
help necessary to polish those "rusty spots”  
on certain fundamentals.

To facilitate the solution of problems involv
ing a.c. voltages and currents, an entire chap
ter is devoted to applications of the "J ”  oper
ator. As in all similar cases throughout the 
book, the author clearly explains how to apply 
vector analysis, using as examples the design 
of low-pass filters, a.c. bridges, sideband de
termination, etc. For more Involved computa
tions, another chapter contains exponential and 
trigonometric tables, plus data on the power 
series approach to waveform synthesis and 
analysis of asymmetrical rectangular waves. 
Other sections deal with attenuator, equaliser, 
and filter design, in which the author explains 
and illustrates how to design such devices.

An entire chapter is devoted to semiconduc
tors (including FETs and ICs) and vacuum 
tubes, covering basic characteristics, operating 
parameters, gain calculations, applications, 
etc. Thorough treatment is given to the sub
ject o f feedback: purposes, distortion reduction, 
gain stabilisation, phase effects, and computa
tion data. The final chapter deals with trans
mission lines, including a description of parallel 
and concentric conductors, waveguides, and 
matching devices. The accompanying tables 
list losses and loss vs. frequency for all prin
cipal cable types, impedance/conductor size 
and spacing, waveguide dimensions, and im
pedance for lines of various proportions.

Unlike most other data books, the informa
tion here w ill enable the reader to use data 
available from many other sources; also, it 
tells how he can develop additional data on 
his own. In every instance there are sufficient 
instructions on data development and applica
tion, showing why as well as how, to apply 
data.

There are over 100 illustrations, 232 pages, 
and 45 tables. TAB Book No. 488. Price: 
$US7.95 hardbound, $US4.95 paperbound.

PROVISIONAL SUNSPOT NUMBERS
FEBRUARY 1960

Dependent on observations at Zurich Observa
tory and its stations in Locarno and Arosa.

Day R Day R
1 .... .... 92 15 ...... . 70
2 .... .... 96 16 ...... 87
3 .... .... 98 17 ...... . 104
4 .... .... 86 18 ...... . 101
5 .... .... 94 19 ...... . 126
6 .... .... 101 20 ...... 142
7 .... .... 122 21 ...... 169
8 .... .... 101 22 ...... . 213
9 .... .... 108 23 ...... . 208

10 .... .... 85 24 ...... . 201
11 .... .... 74 25 ...... 198
12 .... .... 64 26 ...... 196
13 .... .... 55 27 ...... . 182
14 .... .... 54 28 ...... . 159

Mean equals 120.9.
Smoothed Mean for July 1968: 105.2.

Smoothed Mean for August 1968: 104.0.
—Swiss Federal Observatory, Zurich.
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DX
Sub-Editor: PETER NESBIT, VK3APN 

32 The Grange, East Malvern, Vic., 3145 
(All times in GMT)

ASSORTED
KGKA has mailed QSLs to all those who sent 

him a s.a.s.e. for his F08AA operation on 16th- 
21st February, 1969. Exceptions:

fa) Those not sending postage. These will 
be handled last.

ib» Cards that must be researched in the 
log, because they bear incorrect GMT 
times and dates. There was a high per
centage of errors in QSLs.

(c) Cards for dates other than the 16th to 
21st February.

(d) Cards sent to F08AA direct—these may 
be batched by F08AA, and mailed back 
to K6KA at the latter’s expense within 
a year. However, it would be prefer
able to send a new card via KGKA to 
be certain of a reply.

D.X.C.C. credit will be given to Israeli sta
tions operating within the Israel boundaries 
as they existed at June 6, 1968. In other words, 
there is no D.X.C.C. credit for 4X5 contacts.

Some time ago a licence was issued for 
operation of an Amateur station on Rockall 
Island by the G licence bureau, with a GM 
call being assigned. A t the time it was assumed 
that any Rockall operation would count as 
Scotland. Since then, a review conducted by 
the A.R.R.L. Awards Committee uncovered the 
possibility that since Rockall Island is not part 
of Scotland, it might receive separate credit— 
issuance of a GM call did not result in the 
Island becoming Scottish Territory.

SK9WL was operated on April 12-13 from 
the “Free State o f Morokulia” . Operators were 
SM5CZY, 5EAC, 5FC, 7CRW, 7DQC. Morokulia 
is on the LA/SM border; as yet its country 
status is not clear. QSL via SM7CRW (address 
below) enclosing three IRCs for return via 
the bureau; four IRCs for return via surface 
mail; or five IRCs for reply via airmail. Three 
of the IRCs sent will be used for donations 
to several Charity Funds.

LG5LG, also operating from Morokulia, has 
a similar QSL procedure: 3, 4, or 5 IRCs for 
bureau, surface, or airmail replies respectively. 
The QSL manager is LA4YF, and his address 
is also given below.

Herb KV4FZ regularly makes short trips 
(usually Thursday/Friday) to other Caribbean 
spots. Frequencies to watch are 1826, 3501, and 
7001 Kc. As VP2KK, Herb became W IBB ’s 
104th country on 160 mx.

Marco Island: Two operators were said to 
have operated on Marco Island off Peru using 
the call sign 3K2A around mid-April???

HL9KQ skeds K4VGI daily 14240 s.s.b. at 
1200z. also QRV 21050 c.w. at 2115/2215z . John 
will make week-day or week-end skeds for 
any band, c.w. or s.s.b. He will go QRT in 
mid-June.

C2A-C2Z is the new call sign allocation by 
the I.T.U. to Nauru (formerly VK9I.

It has been suggested that DXers write to 
the Commandant of the U.S. Coast Guard ex
pressing appreciation for the Coast Guard’s 
help in putting VK0WR on the air from Heard 
Island, and request that U.S.C.G. operators 
may be permitted to operate from KC4, Nav- 
assar Island. Write to: The Commandant,
United States Coast Guard. 1300 East Street 
N.W., Washington, D.C. 20591.

PQ, PR. PS. PT  and PU: About 100 PY 
stations were allowed to use these prefixes 
in place of “ P Y ”  for the WPX S.s.b. Contest. 
Some operators were able to add two dozen 
or more new prefixes to their prefix score!

Carlo 7G1CG has been active on 21 Me. 
Is this station legitimate? QSLs have been 
received via WA3HUP, but why is registered 
mail sent to the direct QTH given by Carlo 
(Box 33. Conakry) returned to the sender mark
ed "inconnu” ?

April “ A.R.”  carried a report that the V ic
torian airport stations M L and LA V  were pre
fix anomalies. Just to set the record straight, 
they are Aeronautical Navigation Identifiers, 
not true call signs; therefore they are not 
prefix anomalies. (Tnx L3042)

Pacific DX Net: This very efficient net is 
run by Ed de Young. KH6GLU. and gives the 
latest DX information on Fridays 14240 Kc. 
at 0700z. Anyone may join in.

When obtaining QSL cards from rare sta
tions, it helps considerably if IRCs are in
cluded with the card. It helps still more if

stamps are included Instead (s.a.s.e.). The 
obstacle is getting the stamp of the DX coun
try. W2SAW operates a stamp service, and 
stocks unused stamps of most countries. Fur
ther information may be obtained from the 
man himself. W2SAW, S. Ringler, DX Stamp 
Service, 466 Weaver Road, Webster, New York, 
U.S.A. 14580.

160 metres does have DX possibilities . . . 
VK5KO reports that over the past few years, 
he has chalked up over a hundred different 
W/VE stations on 160.

W4BPD DX-pedition: Gus has announced
frequency changes. The new frequencies are: 
21248 s.s.b., listening 21300 up; 7015-7025 c.w.; 
and a few kilocycles above or below 3520. A ll 
other frequencies remain the same, refer to 
April “ A.R.”  page 18. This DX-pedition is 
certainly putting a few rare countries on air. 
The trouble Is that he moves from place to 
place so quickly, and rarely gives hints as to 
where/when his next stop will be, so it takes 
a very active and alert operator to follow his 
movements. Personally, I feel that this is 
being unfair to the majority of Amateurs (like 
me) who don’t have the time to sit tuning 
for him all day, and conflicts with his earlier 
statement that he would make the art o f 
DXing "as lively as it was a few years ago".

Another new country? The A.R.R.L. has been 
asked if the "Kingdom of Lundy” , which was 
written up in "The National Observer,”  March 
31, 1969, w ill qualify. Lundy is a tiny island 
in the Bristo Channel off Britain’s Southwest 
coast which has been independent for cen
turies. I wonder if the people o f Lundy sus
pect that soon, they might be invaded by 
hoardes o f Radio Amateurs, each one trying 
to be the first on air?

NEW DX SUB EDITOR
These notes are the last to be supplied by Peter 

Nesbit, VK3APN. who has had to relinquish his 
task due to pressure of business.

As from the July issue, OX Notes will be sup
plied by Don Grantley, whose address is P.O. Box 
222, Penrith, N.8.W., 2750. to whom all DX In- 
formation should be sent.

The Publications Committee extends thanks to 
Peter Nesbit for his assistance during the last 
year.

4K1ITU is a rare call used by Swiss Ama
teurs when they are working in I.T.U. on 
International Callbook compilations.

For the benefit of any VKs who are con
templating DX-peditions. it is necessary for 
them to submit to the A.R.R.L. proof of auth
ority to operate, as well as proof o f presence.

Dick GC8HT w ill be active on the following 
dates and frequencies: 1973 Kc. s.s.b. 1800z
June 30; 7043 Kc. c.w. at 0830z June 2; 7083 
Kc. s.s.b. at 1800z June 3; 14043 c.w. at 0900z 
June 9; 14243 s.s.b. at 0730z 9th; 21013 c.w. at 
0730z 16th; 21343 s.s.b. at 0900z 16th; and 28013 
c.w. at 0730z 23rd. Here is a good chance to 
pick up Guernsey on a few bands.

QSL MANAGERS 
CR6CA—VE3GNM 
EL2J—WB2WOU 
ET2DA—W2MXB 
F9UC/FC—DL9PF 
F08BW—W6JFM 
GD6UW—W2GHK 
HC8FN—WA2WUV 
HL9KQ—W4YWX 
KC6CS—W7BUB 
KC6CT—W9VW 
KG6SM—W2CTN 
MP4TCR—R.S.G.B. 
OE2ZON—W8IMZ 
PA9IF—W8IMZ 
PJ6AA—KV4AM 
VKDWD—W2CTN 
VP2KF—VE3DLC 
VP2KM—VE3EUU 
VP2LA—VE3EUU 
VP2MF—VE3GCO 
VP2SO—WB2WOU 
VR1L—W6NJU 
VR1Q—ZL2AFZ

VR2DI—VE6TK 
VS6DR—W2CTN 
ZF1AR—W8ROF 
ZF1FT—WB4BND 
ZF1GC—VE4XN 
ZF1KV— WA0QOI 
ZF1RD—K8LSG 
3V8AC—W8ROF 
3V8AD—DL1DA 
4X4CY—WB2WOU 
4X4QL—WB2 W OU 
4X4SK—WB2WOU 
4X4SO—WB2WOU 
4X4UL—WB2 W OU 
4X4 WL—WB2WOU 
4X4WP—WB2WOU 
4Z4AQ—WB2WOU 
4Z4HF—WB2WOU 
4Z4HQ— WB2WOU 
6Y5GB—VE3DLC 
9H1BL—G3VPS 
9H1BN—W2CTN 
9N1MM—W3KVQ

CP1GN—C/o. U.S. Embassy, La Paz, Bolivia.
FB8XX—Prior 6/1/69: FR7ZD
FB8XX—Since 6/1/69: F2MO
FB8ZZ—Since 1/1/69: F8US.
GC8HT—R. Taylor, La Cour de Longue, St, 

Saviours, Guernsey, Channel Islands.
LG5LG—LA4YF. Hans Kinck, 3800 B0 i Tele

mark, Norway.
SK9WL—SM7CRW. John Iwar Winbladh, Box 

24, 560 12 Waggeryd, Sweden.
VK9LB—via Berry Research, Box 287, Norfolk 

Island.
9J2XZ—via WA9PRE/2, 5 Pennypacker Drive, 

Willingboro, N.J. 08046, U.S.A,

ACTIVITIES
Hello again to Jack VK3AXQ, who is still 

busy on 20 mx c.w., apparently having quite 
a bit of fun. Although handicapped by a 
dipole which is end on to Europe, he has man
aged to work a few Europeans, among others. 
He has been hearing: Owen VR2DK, who
vanishes as quickly as he appears; YJ8JM, 
buried deep under a dogpile; ZF1KV, on a 
vacation to Cayman Isl., being ruthlessly called 
by stations left, right and centre; HL9UU, who 
is usually swamped by JAs calling CQ DX on 
top o f him. John says that 20 mx conditions 
are still holding up, although QRM is grim at 
times. VKs are still conspicious by their ab
sence. iThanks John—Peter.)

George L6042 is still keeping an ever-watch- 
ful eye on 160 mx. He reports conditions as
below par, although on March 16 K1PBW/8,
W5HW and W9PNE were coming through; and
on April 4 K9YWO showed up briefly on 
1805 Kc. Since then not much has been heard. 
(Thanks George— Peter.)

SUMMARY
Many thanks to this month’s contributors: 

DX News, LID XA, ZL2AFZ, VK3AXQ. V K -
3AUT, L3042. and last but not least, L6042. 
Please keep the news coming fellas, remember 
the deadline for news is the 1st o f each month. 
Meanwhile, good DX hunting. 73, Peter.

AUSTRALIAN RESULTS OF 9th ALL
ASIAN DX CONTEST (1968)

Call Band Score
VK2GW .............. M 1590 points
VK3AXK* ......... 28 Me. 70 points
VK3RJ ............... 28 Me. 10 points
VK3QV ............... 28 Me. 9 points
VK3APJ* ......... 21 Me. 978 points
VK4CK ............... 21 Me. 524 points
VK3KS ............... 21 Me. 485 points
VK2APK* ......... 14 Me. 1793 points
VK4SS* .............. 7 Me. 102 points

• Oceania Leader—single band.

PROVISIONAL SUNSPOT NUMBERS
JANUARY 1!)60

Dependent on observation at Zurich Observa
tory and its stations in Locarno and Arosa.

Day R Day R
1 . ...... 68 16 ....... 116
2 . ...... 75 17 ....... 100
3 ...... 72 18 ....... 85
4 . ....  98 19 ....... 73
5 .. .....  117 20 ....... 76
6 ........ 128 21 ....... 85
7 . ...... 146 22 ....... 105
8 .....  150 23 ....... 88
9 . ...... 152 24 ....... 103

10 .. .....  154 25 ....... 102
11 .. .....  138 26 ....... 99
12 .. .....  137 27 ....... 78
13 .. .....  124 28 ....... 79
14 .. .....  119 29 ....... 82
15 .. .....  116 30 ....... 80

31 ....... 95
Mean equals 104.5.

Smoothed Mean for July 1968: 106.0.
—Swiss Federal Observatory, Zurich.

TRANSCEIVERS
Trio TS-500 complete with PS-500 AC 
power supply and VFO-5 separate 
VFO. Details Items 1 and 2 "A.R.” 
March '69 p.24. Brand new and with 
personal guarantee. Buyer benefits 
to extent of getting VFO-5 for only 
SI. Price $590. Finance may be 
possible.
Inoue Transceivers still coming in. 
Does the other brand have 500 Hz. 
bandwidth on c.w.? Inoue has. 
Special $505. Fully guaranteed.

QUAD CANES
16-18 ft., S1.25 ea. or eight for S8. 
Smalls from 20c each. 100 lb. 
Nylon line, S2 55-yard reel.

S. T. Clark, 26 Bellevue Ave., Ros
anna, Vic., 3084. Phone 45-3002

Amateur Radio, June, 1969 Page 23



VHF
Sub-Editor: CYRIL MAUDE, VK3ZCK 

2 Clarendon St., Avondale Heights, Vic., 3034

TO THE MOON AND BA CK  
A Jou rn ey in to  S pace and B ack by 

John ZLIAZR  and K je ll SM7BAE
R eaders o f  M ay 1969 "A.R." w ill h ave read  

o f th e n ew  tw o  m etre  m oon -bou n ce record o f  
John  Z LIA ZR  and K je ll SM 7BAE, th is  short 
article  te lls  how  i t  w a s ach ieved .

John Z LIA ZR  arranged sk ed s w ith  K je ll 
SM 7BAE d uring th e la tter h a lf o f  Feb. '69, 
but proved  a lit t le  difficult b ecause o f  th e  very  
short overlap  o f m u tua l m oon v is ib ility . H ow 
ever, su itab le  tim es w ere  w ork ed  ou t and  
freq u en cies and o th er  d etails fin alised . T he  
freq u en cies decided  upon w ere 144.0030 Me. and  
th a t th e  an ten n ae w o u ld  h ave to  be poin ted  
to  w ith in  2 d egrees o f  th e  m oon.

“ On our first sked  on 3rd M arch w e  heard  
each o th er a t a  ju st d etectab le  le v e l, th e n ex t

OBITUARY
GEORGE B A T E , VKSAOM

G eorge B aty , VK3AOM , d ied  sud d en ly  
on Sun d ay, 13th A pril, 1969, at th e  age  
o f 76 years.

A s S ecretary  to  th e  P u b lica tion s C om 
m ittee . G eorge w as w e ll k n ow n  to  all 
correspon d en ts by h is p rec ise  le tters, 
eith er  in  h is flow ing hand w ritin g  or 
k nocked  out on h is tru sty  o ld  typ ew riter .

G eorge jo in ed  th e P u b lica tion s C om m it
tee  early  in  1957 and com p leted  h is last  
task  for “ A .R .” th e  day b efore  h e d ied  
by p osting back th e corrected  proofs for  
th e  M ay issue .

A lth ou gh  h is in terest in  radio w en t back  
to  th e 1920s, G eorge d id  n ot tak e ou t a 
licen ce  u n til h is  son  R ay w as p osted  to  
F anning Island in  1954 and operated  under  
th e  ca ll o f VR3A.

D uring h is last year as H eadm aster of 
th e S u n sh in e S ta te  S ch ool, G eorge spent  
a ll h is spare tim e w ith  a cop y  o f th e  
A.R.R .L. H andbook and w ith  h is ca refu lly  
prepared vo lu m e o f q u estion s and  answ ers. 
A t an  age  o f 65. G eorge p assed  th e  fu ll 
A .O .C .P., su rely  an exam p le  to th e m an y  
w ho con sid er th em se lv es  too  o ld  to  tack le  
th e  exam ination .

G eorge w as a lw ays q u ick  to  ad m it th at  
he w as n o t a “tech n ica l type" . H ow ever, 
he con stru cted  a 100 w att a ll band p hon e  
transm itter th at w ou ld  h ave been  a cred it  
to an y  A m ateur. On 20 m etres. G eorge’s 
sign a l w as w e ll k now n  around th e w orld  
and in  particular to  h is  m an y frien ds in 
th e  U nited  S tates.

W ith th e d eclin e  o f a.m . on 20 and also  
a difficult case  o f  t.v .i., G eorge w as re la
t iv e ly  in active from  1962 u n til ear ly  1967 
w hen  he acquired  a sm all sid eb an d  tran s
ce iv er . A lth ough  on ly  ru n nin g around 100 
w atts p .e.p ., he took  up from  w h ere he 
had le ft  off w ith  th e old a.m . gear.

O nly a m onth  b efore  h is d eath  he re 
ce ived  h is “ W orked A ll Pacific" aw ard  and  
had also  qualified  for th e  U .S. “W orked  
A ll S tates"  aw ard. S ad ly  h e  m issed  g a in 
in g  D .X.C .C . by on ly  tw o  cou n tries.

On 40 m etres h e  w as regular in  th e  
lu n ch  tim e nets and  w as k n o w n  to a ll 
listen ers w ith  h is  d a ily  con tacts w ith  his 
son Ray, now  V K 2A N B, and  liv in g  in  
S yd n ey .

A part frem  A m ateu r R adio, he had  
m an y in terests in life . H e w as a m em ber  
o f th e Bundera Road, M ethodist C hurch, 
w here h e  sang in  th e  ch o ir  for m an y  
years.

G eorge’s  garden w as a lw a y s h is  p ride  
and Joy, and w as su re ly  on e o f  th e n ea t
est in  th e  d istrict.

It is perhaps fitting  th a t h is la st con tact  
on the a ir  w a s w ith  h is son Ray on  th e  
m orn in g  h e  d ied .

G eorge’s p assin g leaves  a gap  th a t w ill 
be hard to  fill. H e en jo y ed  and served  h is  
h obby w ell.

W e ex ten d  our sin cere  sym p ath y  to  
G eorge’s w id ow . G ladys, to  h is son R ay. 
and d au gh ter-in -law  Joan , and to  h is  
grand ch ildren .

V ale George.

day at 1728 G.M .T. call sign s w ere  p artia lly  
cop ied  and at 1746 G.M .T. sign als p eaked  to  
12-15 db. above th e  n o ise  and in th e n ex t few  
m in u tes ca ll sign s and sign a l reports exch an ged  
to  com p ly  w ith  th e  accep ted  standards r e 
quired to con stitu te  a QSO.

"The tota l u se fu l period  w as about e ig h t  
m in u tes, th e m oon ’s  e levation  w as 9 d egrees, 
and w e th in k  th at th e  ex tra  3-6 db. ground  
reflection  gain  d u e to low  an g le  radiation  
grea tly  assisted."

T h e eq u ip m en t u sed  is  a s  fo llo w s:—
SM 7BAE: 1500w. to a 4CX250R and 16 ten  

e lem en t yag is, and a 2N4416 m ast head  p re
am p. to th e  receiver.

ZLIAZR : Zero b ias class B  4/400 in p ush  
p ull ru n nin g linear w ith  an ou tpu t p ow er of 
550-600 w atts, and th e antenna e igh t bays o f  
6 /6  slo t fed  yagis. T h e rece iver  used  a DIG FET  
m ast-head  pre-am p. in to  a con verter  and a 
tu nab le i.f. of 14 Me. and a b and w id th  o f about 
a cou p le o f hundred cyc les .

"A p oin t w orth  m en tion in g  is th at a fu rth er  
series o f skeds on 22nd, 23rd and 24th March 
w ere ruined by very  strong over m odulated  
local sign a ls (could  very  w ell ap ply  in  M el
bourne— Sub-E ditor) and as m ost m oon -bou n ce  
a ctiv ity  is b elow  144.010 I w ou ld  lik e  to  see  
th e V .h.f. Groups press for a N .Z . w id e  re 
striction  on th is t in y  segm en t of tw o  m etres.”

T he signal report sy stem  used  w as a code  
con ta in in g  th e  le tters “T", "M" and “O ”, and  
th e num ber “5". T h is system  w as u sed  b e 
cau se o f th e  vertu a l im p ossib ility  o f  cop y in g  
dots excep t w hen  con d ition s are v er y  good.

“T" m eans w eak  sign a ls present.
"M" m eans partial ca ll s ign s cop ied.
“O” m eans both  ca ll s ign s  and s ign a l report 

copied.
“5” m eans a lm ost p erfec t cop y , th u s a llo w 

in g  dots to b e used.
For th e purpose of a con tact to  be cla im ed , 

sign a ls o f  an “ O" level are considered  adequate  
by overseas M.B. groups. T he d istan ce Involved  
w as 11,370 m iles around th e earth ’s  surface  
com pared w ith  R ay V K 3A TN ’s 10,417 m iles.

"In con clusion  it on ly  rem ains to sa y  that 
th ere is  no  easy  w ay  w ith  m oon -bou n ce. A n y 
on e d ecid in g  to h ave a try  m u st b e  prepared  
to  stop  b ein g  a com m u n icator and, as our A m a
teu r licen ce  states ‘b ecom e an  ex p er im en ter’.” 
73. John  ZLIAZR.

R eprinted  a fter  b ein g  precied  from  “S p ec
trum ," th e  journal o f th e  A uckland  V .h .f. 
G roup, N ew  Zealand.

INFORM ATION FROM DIVISIONS
W ell it is  v .h .f. n ew s tim e again , th ere is 

not very  m uch  to report, b u t I h ave had re
q uests from  tim e to  tim e for th e  fo llow in g: 

(1) D ates o f D iv is ion a l an d  V .h .f. m eetin gs. 
(2 1 T he m ain 6 and 2 m etre n e t  freq u en cies  

in  use.
A s th is  Inform ation can on ly  be sup p lied  b y  

th e D iv ision s concerned , it w ou ld  be appre
ciated  if th e  officers resp on sib le in  each  State  
could  1st m e h ave it  a t their ea r liest con ven 
ien ce . as th ere are m any A m ateurs travellin g  
Interstate th ese  d ays w h o  w ou ld  lik e  to  m eet 
fe llow  A m ateurs on  th eir trips.

H oping for cop y  for th is  co lum n  from  a ll 
D iv ision s in th e very  n ear fu ture, 73, C yril 
VK3ZCK.

V .H .F. R EPEA TER S/TR A N SLA TO R S
T h e fo llow in g  tw o  m etre repeaters/tran slators  

h ave b een  p lan n ed  for VK 3:—
C hannel 1—M elbourne.
C hannel 4—Traralgon and G eelong.

T he tw o  C hannel 4 listed  h ave th eir  u n its  
in an ad vanced  sta te  o f  con stru ction  and are 
a p p ly in g  for P.M .G . licences.

O ther k now n system s in or about to  com e  
into operation  shortly  are: S yd n ey  C hannel 4, 
N ew castle  C hannel 4, O range C hannel 1, W agga 
and W ollongong C hannel 1, A lb u ry  C hannel 1.

N orthern Tasm ania, M t B arrow , C hannel 4.
To u se  th ese  repeaters/tran slators, m ob iles  

should  TR AN SM IT on th e fo llow in g  fre
q u en c ies:—

C hannel 1 — 146.10 Me.
C hannel 2 — 146.20 Me.
C hannel 3 — 146.30 Me.
C hannel 4 — 146.40 Me.

M obiles w ill th en  RECEIVE on:—
C hannel 1 — 145.60 Me.
C hannel 2 — 145.70 Me.
C hannel 3 — 145.80 Me.
C hannel 4 — 145.90 Me.

This in form ation  w as g leaned  from  “ E.A."  
and D iv ision a l N ew sletters.

Inform ation  regard ing th e in sta lla tion  and  
a llocation  o f freq u en cies can be obtained  from  
D iv ision a l H eadquarters in each  State.

In VK2 ap ply  to V .h.f. R epeater C om m ittee, 
W ireless Institu te C entre. 14 A tch ison  S treet, 
C row s N est, N .S.W . 2065.

In VK3 apply to V .h.f. R epeater C om m ittee. 
W ireless Institu te of A ustralia , V ictorian  D iv 
ision , P.O. B ox 36, East M elbourne, V ic., 3002.

SILENT KEY
It is with deep regret that we 

record the passing of the follow
ing Amateurs:—

VK3AJQ—J. R. Kling. 
VK3ZAD—R. Bowen.

VICTORIA
A s usual for th is tim e o f the year a large 

am ount o f con stru ction al activ ity  is  under w ay  
in  preparation  for n ex t season. U .h .f. eq u ip 
m en t seem s to  be th e m ain u ndertaking along  
w ith  th e usual beam  repairs and o th er m odi
fications.

Late A pril provided  VK3s w ith  an ex cep 
tion a lly  long op en in g  la stin g  a lm ost a w eek  
and co verin g  all parts of th e  State.

C ountry sta tion s w orked  included  VKs 
3ATN, 3ZMS, 3A JX , 3AJM, 3ZFS, 3AXV, 3ZXI. 
5H P/3. and the Interstate V K s 5BC, 5ZDY and  
2RS. S ign a ls from  th e O range d istrict f.m . 
translator station  on Mt. C anopolls w ere heard  
in  B en d igo  and som e QSOs w ere  m ade from  
G eelon g  to  th e O range d istrict via the trans
lator. R ay VK3ATN QSO'd several local s ta 
tion s on  432 Me.

T he VK3 B eacon  G roup has had an offer 
of a s ite  in O akleigh  for proposed 144 and 432 
Me. beacon s. If an yon e has any con stru ctive  
su ggestion s or com m en ts to m ake regarding  
th is  m atter cou ld  th ey  get in touch  w ith  Peter  
VK3ZYO.

1296 Me.—C urrently th ree M elbourne stations  
and on e N orthern Tasm anian station  are en 
gaged  in  con stru ctin g  gear for th is band. It 
m ay be p ossib le th at som e tim e  in th e near 
fu ture w e  w ill see th e  first V K 7/V K 3 QSO on  
th is  band and perhaps a n ew  A ustralian  record.

A llan  VK3ZHU and Ian VK3ALZ have w orked  
each  o ther over  a d istan ce  o f 50 m iles from  
Mt. B u n in yong  w h ere  A llan  w as operating  
portab le, and G lenroy, Ian’s hom e QTH. This 
con tact Is as y e t  an unconfirm ed VK3 record. 
73. P e ter  VK3ZYO.

W.I.A. D.X.C.C.
L ifted  b elow  are the h igh est tw e lv e  

m em b ers in  each  section . P osition  In 
th e lis t  is determ in ed  b y  th e first n u m 
ber show n . T h e first num ber represents  
th e p artic ip ant’s tota l cou n tries le ss  an y  
cred its g iven  for d eleted  countries. The 
second  num b er sh ow n  represents the 
tota l D .X .C .C . cred its  g iven , in clud in g  
d ele ted  cou n tries. W here to ta ls  are the 
sam e, listin gs  w ill be alp h ab etical by  
ca ll sign .

C redits for  n ew  m em b ers and those  
w h ose to ta ls  h ave been  am ended are 
also  show n .

PHONE
VK5MS
VK3AHO
VK6RU
VK4HR
VK2JZ
VK6MK

317/340
312/326
311/336
307/325
305/322
304/323

VK5AB
VK4FJ
VK4KS
VK4TY
V K 2A PK
VK3TL

298/314
285/304
283/298
275/278
272/277
271/277

N ew  M embers:
Cert. No. 96—V K 3IP 122/122 
Cert. No. 97—V K 3SX  129/132

A m e n d m e n ts :
VK3ZE 217/220 V K 4PX 201/202
VK4DO 216/228 VK3JW 175/176

C.W.
VK2QL 300/322 VK3YL 270/267
VK3AHQ 292/306 VK3ARX 268/277
VK4FJ 290/314 V K 2A PK 266/274
VK3CX 289/312 VK6RU 266/289
VK2AGH 282/296 VK3NC 264/277
VK4HR 279/302 VK 3X B 264/277

A m e n d m e n t :  
VK4DO 187/204

OPEN
VK4HR 312/336 VK4TY 301/315
VK6RU 312/337 VK4FJ 298/322
VK2AGH 311/331 VK3ARX 290/299
VK2VN 306/323 V K 2A PK 289/299
VK6MK 305/324 VK3TL 287/293
VK2EO 302/325 VK3XB 286/274

A m endm ents:
VK4KS 284/303 VK4PX 221/226
VK4DO 236/254 VK3SX 138 141
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y^orredpondence
Any opinion expressed under this heading is the 
individual opinion of the writer and cfoes not 
necessarily coincide with that of the Publishers.

A.T.V. LONG-DISTANCE RECORD 
Editor “ A.R..”  Dear Sir,

I wish to apply for the attainment of an 
Amateur Television long-distance record of 93 
miles, established by Ray Foxwell, VK5ZEF/T, 
and Maitland Lane. VK5AO/T.

The exercise was carried out on 16th Feb
ruary. 1969, between Willunga Hill and South 
Hummocks. Video with inter carrier sound was 
successfully transmitted on the 432 Me. band 
both ways.

—M. J. Lane.
I This is the first claim to be received for a 

record involving television transmissions and 
as such VK5ZEF/T and VK5AO/T are to be 
congratulated on achieving such a fine per
formance. The original claim will be kept on 
file and if sufficient interest is shown and 
other claims received, then such claims can 
be included in the VHF/UHF Records Box 
that appear in “ Amateur Radio”  from time to 
time.—D. H. Rankin, VK3QV, Federal Execu
tive. W.I.A.I

FEDERAL AWARDS
CHANGE OF ADDRESS TO WHICH A PPLIC A 
TIONS FOR AWARDS ARE TO BE SENT

In future all applications for Awards, en
quiries. etc., should be addressed to:—

Federal Awards Manager, W.I.A.
P.O. Box 67.
East Melbourne, Vic., 3002.
Australia.

No further applications should be sent to 
Box 2611W. G.P.O., Melbourne.

“ ELECTRONICS AU STRALIA ”  AMATEUR 
BAND NEWS AND NOTES

Amateurs are advised that recently the Aus
tralian DX Century Club Award and the Aus
tralian VHF Century Club Award have re
ceived publicity in “ E.A.”  under the Amateur 
Band News and Notes section by VK2APQ. 
The articles appeared in December 1968 p. 
156-157 and April 1969 p. 155.

As neither of these articles was authorised 
by the Federal Awards Manager W .I.A., no 
responsibility can be taken for the accuracy 
of the information given. Any inconvenience 
caused to Amateurs by the publication o f in
correct information is regretted and it is hoped 
that in future no material will be published 
relating to Federal Awards without the prior 
approval of the Federal Awards Manager.

—Geoff Wilson, VK3AMK, Manager.

Swan Electronics Service Co.
Accredited Distributor for

Swan, Hallicrafters, etc.. Receivers 
and Transmitters

Specialised Service on all 
Swan Transceivers

FEDERAL QSL BUREAU
The composition of the team which success

fully concluded the recent DX-pedition to 
Malpelo Island was as follows: Dale W4DQS, 
Enos W4VPD, Bill HK3RQ, Bob WODX, Jose 
HK5BFJ. Gab HK3HY, Carlos HK3VA, Pacho 
HK3BAS. Carlos HK5EV, Luis HK5ACI, En
rique HK5ASF and Don K6JGS/HK3. The 
trip was full of incident and the landing
extremely difficult. A fter a lot of urging by 
Enos W4VPD, it was decided to manhandle the 
gear up to the plateau, 350 ft. above sealevel. 
This move paid big dividends and gave HKOTU 
a clear take off both paths to most areas. 
Enos is not happy with the attitude of many
VK stations who ignored his requests for
assistance in contacting VKOWR, then on Heard 
Island. A fter giving most VK  stations a new 
country, their reluctance to assist him similar
ly has left a bitter taste in Enos’ mouth.

VK2AGO, H. G. Wilson, of 31 Glenview St., 
Greenwich, N.S.W., 2065. advises he is the
QSL manager for VK9RY. A ll cards should
go direct to above address or via VK2 Bureau.

Alan Brown, VK3CX, kindly supplies details 
of the ceremony surrounding the closing down 
of the last Morse circuit in the Victorian Rail
ways on 3rd March last. The circuit was to 
Mildura.

Don Shaw, VK3PV/VK6PV, of O.T.C. Rock- 
bank, supplies details of the proposed visit 
to VK  towards end of June by Cliff Nelson, 
W1IDA, of Goreham Maine. Cliff, accom
panied by his XYL, w ill spend his Sabbatical 
year in Cardiology research at the Royal Mel
bourne Hospital. He proposes to bring a rig 
with him if space permits and anticipates see
ing as much of VK  as he can fit in. He has 
expressed the wish to meet up with the V K  
gang. Don expected he would be able to meet 
the Nelsons on their arrival, but the O.T.C. 
have now decided to completely close down 
the Rockbank and Fiskville stations and Don 
expects he w ill be transferred away from 
Victoria. Don states that any invitations and 
courtesies extended to the Nelsons w ill be 
personally appreciated.

Pierre Galtier, REF15906, of Bat X  Vieux- 
Fort 94, Vincennes, France, who I mentioned 
in this column some months ago, again com
plains of his inability to secure QSLs from V K  
stations. As at 1st April, he had received only 
five replies from 30 reports sent out. What
ever your feelings as regards unsolicited s.w.l. 
reports, it is discourteous and dishonest to 
ignore the enclosed I.R.C. I f  too lousy or 
lazy to write out a reply card, it is easy to 
endorse confirmation on the s.w.l. card and 
return it to sender. According to the com
plainant, the following V K  stations have not 
replied to his reports with I.R.C. enclosed: 
1KB, 2AGP, 2AMD, 3AKA, 3AD, 30D, 4NN, 
4TW. 4KS (2), 5GG, 6RU, 6FZ.

Results of the Danish OZ-CCA Contest for
1968 does not list a single V K  station. The
1969 Contest was held on 3rd and 4th May, 
1969. Logs should be sent to Contest Com
mittee, P.O. Box 335, Aalborg, Denmark.

Congratulations to A1 Manwaring, VK2QK, 
of Cootamundra, on surviving major abdominal 
surgery at the Wagga base hospital in early 
March. As of 19th April, A1 advises he is 
slowly getting into shape again and may resume 
light work very soon. He also hopes to resume 
his daily 7 Me. c.w. sked with VK2YL.

The annual CHC QSO Party is set down for 
23z Friday, 6th June, to 06z Monday, 9th June, 
1969. Any Amateur may participate. Full 
details may be had from this Bureau.

Ray Jones, VK3RJ, Manager.

BUY SSB Transceiver. Require commercially made 
unit similar to Yaesu FT50 or Eico 753. Please 
state make, model, condition and modifications. 
Best offer to T. Moore, 23 McGuinness Cr., Lenah 
Valley, Tas., 7008.

FOR SALE: AR7 Receiver, complete with powor 
supply and speaker, coll boxes B. C, D and ex
panded E. S60. VK3ABP 6 metre Converter, com
plete. xtal and power supply, $10. L3324, 19
Princes Highway, Trafalgar, Vic., 3824.

FOR SALE: BC221 Freq. Meter, good condition, 
reg. pwr. supply. $55. National Comm. Rx NC33, 
540 Kc. to 30 Me.. 7 valves. S  meter, suit begin
ner. S45. Heathklt Transistor Radio Navigator. $40. 
VK50D. 2 Claring Bould Rd., Christies Beach. S.A.

FOR SALE: Complete Power Supply 2000v. 300 mA. 
5v. 13a., — lOOv. bias. Fully fused and overload 
protected. Commercially built. Ex FMB 4000 base 
station. A lso spare 2000v. transformer for above. 
N. Stewart, 131 Bradfield Rd.. West Lindfield, 
N.S.W., 2070. Phone 46-3299.

FOR SALE: FT50 5-band s.s.b. Transceiver and
v.f.o., complete, $300. VK3AUN, 171 Cheddar Rd.. 
Keon Park, Vic., 3078. Ring Melb. 46-4200 after 
6 p.m.

FOR SALE: Galaxy V. Transceiver with power sup
ply and vox. $425. Commercial SWR Bridge, $12. 
HhO Receiver (9 coil boxes). $40. BC348 Receiver. 
$40. 2 mx Tunable Converter. $8. MCR1 Receiver. 
S3. R. N. Ferguson. 23 Floral Ave East, Mildura, 
Vic.. 3500. VK3AGF.

FOR SALE: Harvey-Wells Bandmaster de luxe Type 
TBS-50D. Covers all bands 3.5 to 144 Me. with 
single band change switch and built-in VFO or 
xtal control. 40 watts input on a.m. phone or c.w. 
into pi-coupler output. Home-brew regulated power 
supply for above. Compact black crackle finish 
cabinet in excellent condx. with original handbook. 
Suit newly licensed Ham or mobile opr., $125.
R. B. Monfries. VK5RB, 975 Main Rd., Modbury,
S. A. (phone 64-2317).

FOR SALE: Heathklt SB-101 Transceiver, as new. 
complete with HP-23E 230-110 volt a.c. power supply 
and HP-13 12 volt d.c. power supply. $565. C.w. 
filter. $20. E. Penikis. 8/11 Northbourne Flats, 
Canberra City. A.C.T., 2601.

FOR SALE: Pye Mk. IV. Carphone. 6BW6 final, relay 
mute, trans. p.s.. complete with xtals and oper
ating 53.032 net, $40. 20 metre full size three
element beam, gamma matched, good s.w.r., in
spection invited. S40. o.n.o. Mike Trickett, VK- 
3ASQ. 8 Matlock St., Herne Hill, Geelong. Vic., 
3218. Phone 71886.

FOR SALE: Receiver Drake 2A with step-down
transformer and loudspeaker. $170 or offer. O. 
Sass. VK2SI. 12 Ruswell Ave., Speers Point, N.S.W., 
2284. Tel. 58-1996.

FOR SALE: Yaesu Musen FL200B transmitter, con
dition as new. with microphono. S295. D. Johns. 
VK3AZJ, 15 Rowell St.. Rosanna, Vic., 3084. Phone 
(business hours) 62-9336.

FOR SALE: 1 Palec Model VCT-2 Valve Tester with 
built-in Multimeter. $20. 1 Philips 2 in. CRO Type 
TA155. needs some attention. $20. Will sell or 
exchange for 6 or 2 mx transceiver in working 
order. G. Fella. 8 Hilton St.. Glenroy. Vic., 3046. 
VK3ZZV.

FOR SALE. 70 ft. Telescopic Tower, galvanised, 
three sections with pipe extension. On rail at 
Kyabram. S65. VK3AHO. Bill Hempel. 7 James 
Street, Kyabram. Vic. Tel. Kyabram 522194.

14 GLEBE ST., EDGECLIFF, N.S.W., 2027. Ph. 32-5465

REPAIRS TO RECEIVERS, TRANSMITTERS
Constructing and testing: xtal conv., 
any frequency; OS-ers, R9-ers, and 

transistorised equipment.

ECCLESTON ELECTRONICS
146a Cotham Rd., Kew, Vic. Ph. 80-3777

CHANGE OF ADDRESS j
W.I.A. members are requested , 

to promptly notify any change of j 
address to their Divisional Secretary ! 
— not direct to "Amateur Radio." J
----------- ----------- .----------4

H A M A D S
Minimum S1 for forty words.
Extra words, 3 cents each.

HAM ADS WILL NOT BE PUBLISHED UNLESS 
ACCOMPANIED  BY REMITTANCE.

Advertisements under this heading will be accepted 
only from Amateurs and S.w.l's. The Publishers 
reserve the right to reject any advertising which, 
in their opinion, is of a commercial nature. Copy 
must be received at P.O. 36, East Melbourne, 
Vic.. 3002, by 5th of the month and remittance must 

accompany the advertisement.

BENDIX Frequency Meters: BC221 with inbuilt
AC/DC power supply. In original sealed cartons 
and complete with charts, manual, headphones, 
cords and spare valves. Limited quantity. $70 
cash with order. Advise shipping instructions. G. 
B. Lance. 123 Webster St., Ballarat. Vic., 3350.

FOR SALE: 109 Tx/Rx 2.5-5 Me. with a.c. power 
pack, mike and speaker. S30 or offer. Gilco Type 
R.P. 12 volt d.c. to 240 volt a.c. Rotary Converter. 
520 or offer. C. Richardson. 45 Dimboola Road, 
Horsham, Vic.. 3400.

SELL: 20 mx SSB  Transmitter and Receiver, power 
supplies, complete with spare tubes: best offer. 
Wanted: FT50 or similar SSB  Transceiver In good 
working condition. Price and particulars to VK3APP, 
Apprentice Squadron. R.A.A.F., Laverton, Vic., 3027.

WANTED: Collins 51J1 -2-3 or 51J4 receiver. 51J2 
preferred. Must be clean, electrical condition 
secondary. Similar style receiver such as Racal 
considered. Price and details to VK3IB, Box 35. 
Dimboola. Vic.. 3414.

WANTED TO BUY: Shielded Receiver with external 
antenna connection capable of tuning 1500 Kc. for 
use with 2 metre converter. Disposals receiver 
for preference such as Command. BC342 desirable. 
A.c. power supply essential. Roth Jones. 1 Albert 
Road. Melbourne. Vic., 3004. Telephone 26-6811.

WANTED TO BUY: Trio JR500SE. Sell Lafayette 
230 $60. Knight. Tel. 93-6909 (Melb.).
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D U R A L U M I N , A L U M I N I U M A L L O Y T U B I N G 
IDEAL FOR BEAM AERIALS AND T.V. 

* LIGHT * STRONG • NON-CORROSIVE 

STOCKS NOW AVAILABLE FOR IMMEDIATE DELIVERY 

ALL DIAMETERS-i" TO 3" 
Price List on Request 

STOCKISTS OF SHEETS—ALL S IZES A N D GAUGES 

G U N N E R S E N A L L E N M E T A L S PTY. LTD. 
SALMON STREET, HANSON ROAD, 

PORT MELBOURNE, VIC. ( M i l * k \ WINGFIELD, S.A. 
Phone: 64-3351 (10 lines) I « | M l j j f y Phone: 45-6021 (4 lines) 
Telegrams: "Metals, " Melb. Telegrams: "Metals, " Adel. 

C A L L B O O K 
1968-69 EDITION 

NOW AVAILABLE! 75 Cents, from your usual Supplier 

S A L E S E X E C U T I V E 
Young man with knowledge, 
who is of electronics ambit-
ions, to develop his career. 
He will be required to carry 
out a complete internal sell-
ing function for the organisa-
tion and maintain customer 
contact. Clerical and data 
recording experience will be 
a distinct advantage. Excel-
lent conditions. Salary nego-
tiable. 

Written applications only to: 

Mr. R. H. Cunningham, 
R. H. CUNNINGHAM Pty. Ltd. 

608 COLLINS STREET, 
MELBOURNE. VIC., 3000 

BRIGHT STAR CRYSTALS 
FOR ACCURACY, STABILITY, ACTIVITY 

AND OUTPUT 
Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 

DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U. 

THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 
AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Kc. 

5,500 Kc. T.V. Sweep Generator Crystals, $7.25; 
100 Kc. and 1000 Kc. Frequency Standard, $17; 

plus Sales Tax. 
Immediate delivery on all above types. 

AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Kc. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 

ALSO AMATEUR TYPE CRYSTALS — 3.5 Mc. AND 7 Mc. BAND. 
Commercial—0.02% $7.25, 0.01% S7.55, plus Sales Tax. 

Amateur—from $6 each, plus Sales Tax. 
Regrinds—Amateur S3, Commercial $3.75. 

CRYSTALS FOR TAXI A N D BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 

New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 

BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 

With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 

Match Your Antenna Properly 
Whether transmitting or receiving. In most cases 
an aerial requires a balanced feed with respect 
lo ground, and it is therefore necessary to use 
a device which converts the unbalanced connec-
tion of a co-axial cable to Ihe balanced con-
nection required by an aerial. 
This device also prevents the wave which has 
been contained within the cable from tending 
to " sp i l l o ve r " the extreme end and travelling 
back over the outer screen of the cable. 
To prevent this, a balance-tounbalance trans-
former (commonly called a balun) is connected 
between the feeder cable and the aerial. These 
take a number of forms, but the following 
Toroid Baluns are very useful in matching a 
transmitter to an antenna or an antenna to a 
receiver and at the same time providing a 1:1 
or a 1:4 impedance change. The result of a 
better signal transmitting or receiving is well 
worth the modest outlay. 

TOROID BALUNS 
350A—Impedance ratio 1:1. 75 ohms unbalanced 
to 75 ohms balanced. 3 to 30 Mc. For use at 
centre of a dipole antenna with co-axial cable 
feed line or at base end with 75 ohm twin 
line. Co axial connector is Belling S Lee L604/S 
and lug terminals. S4.70 inc. sales tax. 
351A—Impedance ratio 1:4 75 ohms unbalanced 
to 300 ohms balanced. 3 to 30 Mc. For use at 
centre of a folded dipole antenna with co-axial 
feed line or at base end with 300 ohm twin 
line connector and terminals as 350A. S4.70 
Inc. sales tax. 
353B -Th i s is a type 350 with a co-axial socket 
S0239 (Amphenol screw type). S5.40 inc. s.t. 
354B—Type 351 with S0239 coaxial socket. 
S5.40 inc. sales tax. 
Power Rating: Types A and B 200w. or 400w. 
p.e.p . provided the s.w.r. is less than 2:1. 
Balun dimensions: 2 in. diam. x 1 in. plus 
socket and lugs. Weight: 3V* or 4 oz. 

WM. WILLIS & CO. PTY. LTD. 
430 ELIZABETH ST., MELBOURNE, VIC.. 3000 

Phone 34-6539 
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MOBILE A N T E N N A S by H Y - G A I N 

ALL-NEW "HAMCAT" (for HF bands): 
# WIDEST BANDWIDTH 
• HIGHEST POWER HANDLING 
« LOWEST HEAT DRIFT RATIO AVAILABLE 

The "Hamcat" has a shake proof sleeve clutch that releases a fold-over 
hinge. The base swivels . This makes it quick and easy to change bands 
and to fold your antenna to oarage it. The highly polished mast is a 
hefty s/a inch diameter solid "heat-treated aluminium rod. 
We've also done away with the old fashioned olastlc shrink tubing and 
sealed the light-weight precision wound col ls in an indestructible 
epoxy-fibre g lass sleeve. A l l fittings are heavy chrome plated brass. 
The new "Hamcat" combines higher " Q " with wider bandwidth per-
formance. without using a lossy heat generating coil typical of all 
previous Ham mobiles. You get the widest bandwidth coupled with 
the highest power handling and at the same time get the lowest heat 
drift ratio available. 

Another great and outstanding achievement of the "Hamcat" Is that 
you get a nominal 52 ohm impedance on all bands. This means that 
you oo not have to have any special matching. (Any length of co-ax. 
wil l work.) 

ELECTRICAL S P E C I F I C A T I O N S : 
Nominal 52 ohm impedance—no special matching device needed. Widest 
bandwidth, highest power handling — vs. — heat drift ratio available. 
Lowest VSWR available. Power rating—will handle any Ham mobile 
transceiver made without excessive heat or drift. 

MECHANICAL S P E C I F I C A T I O N S : 
Turn-over mast is hefty 5/a Inch diam. solid rod of highly polished heat-
treated aluminium. A l l connections are standard % x 24 thread. Mast 
folds over, swivels , and turns over. You can mount it on bumper or 
deck. In addition, this flexibility makes it easy and simple to change 
coils. Stainless steel swivel base. Coil and tip rods are a one-piece 
assembly; one assembly for each band. Coll diameters are constant, 
only lengths change. 

THE "QUICK CHANGERS" COIL AND 
TIP ROD ASSEMBLIES 
Spectacular performance from a team of light-weights! These beautiful, 
lightweight, precision wound coi ls are sealed in an indestructible epoxy 
fibre g lass sleeve. It's a distinctive white that teams with the heavy 
chrome plated brass fittings to accent the beauty of any modern auto-
mobile. The new "Hamcat" coil and tip rod assemblies combine higher 
" O " with wider bandwidth performance, without using lossy, heat-
generating coi ls that you wil l find in others. So the "Hamcat" not only 
has the looks that you are waiting for, it also has the performance 
that you've been waiting for. 
Bumper and body mounts are available for the "Hamcat" . 

VHF WHIPS 
(can be cut to any discrete frequency within the l imits indicated) 

MW-150 Roof mounting quarter wave (108-470 Mc.). 
MAG-ISO Magnet mount (108-450 Mc.), comes with 18 ft. 
of RG-58U and connector). 
Other Mobile Whips available on order. 

HALOS 
HH6BK G metre Halo, including telescoping mast and stain-
less steel bumper mount. 
HH2BA 2 metre centre mount Halo. 
HMBA Telescoping Mast for Halo. 

BAIL ELECTRONIC SERVICES , 60 Shannon St., Box Hill North, Vic., 3129. Ph. 89-2213 

Rep. in N.S.W.: A. J. ("SANDY") BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Telephone (STD 067) 66-1010 

ATTENTION SOUTH AUSTRALIAN AMATEURS 

TRIO 

RECEIVERS 

TRIO 

TRANSCEIVERS 

VISIT OUR DISPLAY CENTRE WEEKLY-9 a.m. fo 8 p.m. 

S.A. Agents for TRIO-Sales and Service 

HIGHFIELDS PTY. LTD. 
50 AUSTRALIAN AVENUE, CLOVELLY PARK, S.A., 5042 Phone 76-2489 
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PS 500 AC 

transceiver 
200 watts PEP—7 Bands-A M &. C W 
and 
Power Supply and Speaker Unit 

SPECIFICATIONS: 

Frequency: 80m Band 3.5-4.0 MHz 
40m Band 7.0-7.5 MHz 
20m Band 14.0-14.6 MHz 
15m Band 21.0-21.6 MHz 
10m A Band 28.0-28.6 MHz 
10m B Band 28.5-29.1 MHz 
10m C Band 29.1-29.7 MHz 

Communication Method: SSB (A3j) 
AM (A 3H) 
CW (Al) 

Maximum Input Power: (Xmitter final stage) 
200W (PEP) 

Standard Input Power: (Xmitter final stage) 

180W (PEP) 120W on 28 MHz band only 

Antenna Input Impedance: 50-75 ohm 

Carrier Suppression Ratio: More than 40 dB 

Single Side Band Ratio: More than 40 dB 

Mic. Input Impedance: High impedance 
(dynamic or crystal mic. recommended) 

Xmitter Audio Frequency Characteristics: 
300-3,000 Hz (-6 dB) 

Receiver Sensitivity: 

Receiver Selectivity: 

1«V S/N 10 dB 
(14 MHz) 

2.7 kHz (-6 dB) 
5.0 kHz (-55 dB) 

Spurious Rejection Ratio: More than 45 dB 

Image Ratio: More than 60 dB 

Undistorted Power Output: More than 1W 

Receiver Output Impedance: 
SP 500 ohm 

PHONE 8 ohm 

Power Consumption (using PS-500AC): 
450W (At maximum power output) 

250W (Receiving Mode) 

Tubes and Transistors used: 
17 TUBES. 3 TRANSISTORS, 15 DIODES 

Dimensions: W: U ' / s " ; H: »'ri"; D: l l t l " 

Weight: 17.6 lb 

FOR/FOA SYDNEY: TS 500, S491.00; PS 500 AC, S98.00 

CONSULT YOUR LOCAL RADIO DEALER, OR 

MAIL THIS COUPON 

PJease forward tree illustrated literature and 
specifications on Trio equipment. 

Name 

Address 
(A unit of Jacoby Mitchell Holdings Ltd.) 

376 E A S T E R N VALLEY WAY, ROSEV ILLE , N.S.W. 
Cables and TeleRraphic Address: 'WESTELEC, ' 

Sydney. Phone: 40 1212 > w 

LOW DRIFT 
CRYSTALS 

i* 

1.6 Mc. to 10 Mc., 
0 0 0 5 % Tolerance, $ 5 

10 Mc. to 18 Mc., 
0 0 0 5 % Tolerance, $ 6 

Regrinds $3 

THESE PRICES ARE SUBJECT 

TO SALES TAX 

SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 

MAXWELL HOWDEN 
15 C L A R E M O N T CRES., 

C A N T E R B U R Y , 

VIC., 3126 

Phone 8 3 - 5 0 9 0 

LOG BOOK 
IS N O W AVAILABLE 

Larger, spiral-bound pages 
with more writing space. 

Price 75c each 
plus 17 Cents Post and Wrapping 

Obtainable from your Divisional 
Secretary, or W.I.A., P.O. Box 36, 

East Melbourne, Vic., 3002 
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TRIO  TR2E
2 METRE TRANSCEIVER
• Triple conversion receiver with 

crystal locked 2nd and 3rd oscilla
tors for maximum selectivity and 
sensitivity.

• Separate VFO tuning for both re
ceiver and transmitter.

• Nuvistor RF amplifier.
• Provision for crystal locking of the 

transmitter.
• 12 volts DC (internal transistor 

power supply) and 230/240 volts 
AC operation.

• Noise limiter and squelch.
• 17 tubes. 4 transistors and 7 diodes.
9 1 microvolt sensitivity for 10 db.

S/N ratio at 146 Me.
• :"S " meter, RF output meter, and 

“netting" control.
Price: $282.00

MILLER 8903B PRE WIRED 
I.F. STRIPS

455 Kc. centre frequency, 55 db. 
gain, uses two PNP transistors 
and diode detector. Bandwidth
5 Kc. at 6 db. DC requirements:
6 volts at 2 mA.

Price: $9.70
Plus pack and post 25 cents

VALVE SPECIALS
ATS25 ceramic base 807, 70c or 

three for S2.
815, 70c.
6AC7, 20c or 12 for $2.
6J6, 30c or 7 for S2.
6CQ6, 20c or 6 for $1.
VR150/30, 75c or 3 for S2. 
QB2/250 (813), new and boxed, 

$7 ea.
6H6 metal, 20c each.
DM71 indicator tube, 40c ea. or 

6 for $2.
6F33, 30c ea.

RESISTORS
Mixed Values 
$2 per 100

plus postage 20 cents

CAPACITORS
Mixed Values 

80 for S2
plus postage 20 cents

STAR ST-700 
TRANSMITTER

SSB —  AM —  CW  
80 Metres to 10 Metres

• Ultra-precision three-stage double 
gear tuning mechanism, completely 
tree of backlash, spreads each 600 
Kc. over 1.68 metres with 1 Kc. 
dial calibrations.

• Stability better than 100 cycles. 
"Vackar" type VFO. Voltage regu
lated power supply.

•  Uses mechanical filter at 455 Kc. 
specially designed for SSB. Select
able upper or lower sideband. Car
rier and sideband suppression 50 
db. or more.

•  May be connected with STAR SR- 
700A receiver for transceive opera
tion.

• Fully adjustable VOX and ANTITRIP 
circuits for automatic transmission/ 
reception.

• Press-to-talk relay, break-in keying 
and sidetone oscillator for CW 
monitoring.

• Automatic level control circuit 
assures high quality distortion free 
SSB.

• Built-in antenna relay.
• Final stage uses two 6146s in par

allel with conservatively rated input 
of 250 watts PEP on SSB and CW. 
100 watts on AM.

•  Built-in heavy duty power supply 
with adequate reserve margin as
sures trouble-free operation.

• Power supply 220 to 240 volts AC 
50 cycles.

Price: $519.50

CARBON POTS 
20 cents ea.

WIRE-WOUND POTS 
40 cents ea.

3000 TYPE RELAYS
large range

Only 50 cents ea.

VACUUM SEALED RELAYS
mainly 24 volts 

50 cents ea.

TRANSISTORISED
COMPUTER BOARDS

from $3

FULL RANGE OF MULTIMETERS

STAR SR-700A 
RECEIVER

SSB —  AM  —  CW
• Ultra-precision three-stage double

gear tuning mechanism, completely 
free of backlash, spreads each 600 
Kc. over 1.68 metres with 1 Kc.
dial calibration.

•  Stability better than 100 cycles.
“Vackar" type VFO. Voltage regu
lated power supply.

•  Triple conversion. IF's 1650 Kc. and 
55 Kc. First and third oscillators 
crystal controlled.

•  Imagine ratio better than 60 db. on 
all bands. Beat interference below 
noise level.

•  Variable selectivity band pass filter 
at 55 Kc. provides steep cut off: 
and a good shape factor. Four 
positions: 0.5, 1.2, 2.5 and 4 Kc. 
(at 6 db. down).

• T-notch filter provides better than 
50 db. attenuation.

• Variable decay AGC. Variable BFO 
tuning.

• Output terminal on VFO for trans
ceive operation.

•  Product detector for SSB/CW. 
Diode detector for AM.

•  Noise limiter with adjustable clip
ping level operates on AM, SSB 
and CW.

•  Built-in 100 Kc. crystal calibrator 
(crystal included). Zero adjust
ment on VFO.

• Sensitivity better than 0.5 uV. for 
10 db. S  +  N ratio on SSB and 
CW. better than 1 uV. on AM.

e Power output. 1 watt. Impedance, 
4 ohms.

• 13 tubes, 6 diodes.
Price: $461.50

MARCONI TF885A 
VIDEO OSCILLATOR

Price: $120

SANSEI SE405 S.W.R. BRIDGE
1 Me. to 150 Me., also doubles 

as a Field Strength Meter 
Price: $21 inc. tax

WE SPECIALISE IN CRO’s
Cossor, Solarton, Dumont, 

A.W.A., Philips, E.M.I.
From $80

See us for all Marconi Test 
Equipment

All Prices Subject to Alteration without Notice. A ll Items Freight Extra.

UNITED TRADE SALES PTY. LTD.
280 LONSDALE ST., MELBOURNE, VIC. (Opp. Myers) Phone 663-3815
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radiopotfe' 
U PROPRIETARY LIMITED CUSTOMER SERVICE 

50 WATT R.F. POWER METER 
® SERVICE 

« ROUTINE 
CHECKS 

9 DUMMY 
LOAD 

MODEL 
PM-501/T 

9 MOBILE 

C MARINE 

• AIRCRAFT 

• AMATEUR 

The instrument is intended to provide the Service Technician engaged in the installation and maintenance of 
Communications Equipment with a low cost robust unit which can be used to give clear readings of transmitter 
output power from as low as 3 mW. to 50 Watts. This covers the modern communications requirements from low 
power Transceivers to Base Stations in the Mobile Radio Service, as well as Marine and Aircraft Equipment. 
The instrument contains a 50 ohm load housed in an all metal case to minimise radiation; power is indicated on 
a large easy-to-read scale, using a peak reading R.F. Voltmeter to sample the voltage across the load. 
The use of a terminating R.F. Power Meter greatly facilitates tuning and adjustment of transmitters on the bench, 
and permits the technician to rapidly assess performance. 
The PM-501/T will find many uses in experimental and production line testing, direct measurement of loss in 
co-axial cables and high power attenuators, etc. 

Specification Model PM-501/T. Power Ranges: 
Input Impedance: 50 ohms. 
Frequency Range: 2 to 220 Mc. 
Accuracy: Within 5% full scale. 
V.S.W.R.: Better than 1.5 at 220 Mc. 
Dimensions: 9'A" w. x 4" h. x 4" d. Weight: 2.3 lbs. 

0-500 mW. 
0-5 Watts. 
0-50 Watts. 

0-30 watts continuous 
30-50 watts intermittent 

(60 seconds) 

Price: $67.50 + 15% sales tax 

RADIO PARTS PTY. LTD. 
MELBOURNE'S WHOLESALE HOUSE 

562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 

OPEN SATURDAY MORNINGS! 

».f.»e«s« 
utile 
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amateur 
radio Vol. 37, No. 7 

JULY, 1969 
Registered .-.1 G.P.O Melbourne, fur 
transmission by post » a periodical 

PRICE 30 CENTS 



NEW VALVES TRIO COMM. RECEIVER BURGLAR ALARM SIREN
1B3GT (DY30) . $1.45 6DT6 ...... . $1.40
1C7 ............ 50c 6DX8 ..... . $1.65
1D4 ............ 75c 6EA8 ..... . $1.55
1F5 ............ . $1.00 6ES6 ...... . S1.80
1H5 ............ 75c 6ES8 ...... . SI .80
1K5 ............ 50c 6F6G ...... . $1.25
1K7 ............ 50c 6G8G ..... . $2.50
1L4 50c, or b for $2 6GV8 ..... . S1.70
1L5 ............ . $1.00 6GW8 .... . $1.70
1LN5 ........... 50c 6H6GT 20c , or 12 for $2
1M5 ............ 50c 6HG5 ..... . $1.50
1P5 ............ 50c 6HS8 ...... . $1.50
1Q5 ............ 50c 6J5GT .... . S1.00
1R5 ............ . $1.80 6J6 75c, or 3 for S2
1S2 (DL86) . $1.45 6J7G 50c, or 5 for $2
1S4 ............ . $1.00 6J8G ...... . $3.00
1S5 ............ . $1.70 6K6 ....... . $1.00
1T4 ............ . $1.00 6K7 ....... 50c
1X2 A/B ..... . $1.90 6K8GT .... . $1.25
2D21 ........... . $1.20 6K8 Metal . $2.00
3S4 ............ ..... $1.00 6KV8 ...... . S1.7S
3V4 ............ .... $1.70 6L6G ...... . $2.94
5AR4, G234 . S2.45 6L7 ....... 50c
5AS4 ........... . S1.30 6M5 ....... . $1.35
5R4GY ....... .... S2.00 6N3 ....... . $1.20
5T4 ............ . $1.75 6N7 30c, or 10 for $2
5U4GB ....... . $1.30 6N8 ....... . $1.40
5V4 (GZ32) .. 
5Y3GT .......

. $1.50 

. $1.20
607G .....
6R3 .......

. $2.50 

. $1.55
5Z3 ............ .... S1.50 6S2 ....... . $1.85
6A8G .......... . $2.00 6SA7GT .... . $2.20
6AB7 ........... . SI .00 6SC7 ...... 75c
6AC7 50c, or b for $2 6SF5 ...... 75c
6AD8 .......... . $1.35 6SF7 ...... 7 be
6AE8 (X79) .. . $3.50 6SH7 50c, or 5 for S2
6AG5 20c, or 12 for $2 6SJ7 75c, or 3 for S2
6AG7 .......... . $1.25 6SL7GT .... . SI.25
6AJ5 ........... 75c 6SN7GT .... . $1.00
6AK5 (EF95) . $2.55 6SQ7GT .... . $2.10
6AL3 ........... . $1.55 6SS7 ...... 75c
6AL5 ........... 75c 6U4GT .... . S2.GO
6AM5 75c, or 3 for $2 6U7G 75c, or 3 for S2
6AM6 75c, or 3 for $2 6U8/A .... . $1.55
6AN7/A ...... ..... S1.5S 6V4 ....... . SI .05
6AQ5 .......... . $1.30 6V6GT ... . $1.75
6AR7GT ....... . $1.80 6X2 ....... . S1.95
6AU4GT/A .... . $1.50 6X4 ....... . $1 00
6AU6 .......... . $1.30 6X5GT .... . $1.50
6AV6 .......... . $1.20 6Y9 ....... . $1.90
6AX4 .......... . $1.50 7A8 35c, or 8 for $2
6B6 ............ . $2.00 7C5 ....... 50c
6B8 ............ . $3.00 7E6 50c, or 5 for S2
6BA6 .......... . $1.40 7H7 ....... 75c
6BE6 ........... . $1.40 7W7 50c, or 5 for $2
6BH5 ........... . $1.35 9A8 ....... . $1.90
6BK8 (EFB6) .. . $2.00 9U8 ....... . $1.75
6BL8 ........... . $1.50 12A6 50c, or 5 for £2
6BM8 .......... . $1.60 12AH7 .... 50c
6BQ5 (EL84) .. 
6BQ6GTB/6CU6

. $1.50 12AT7 50c,, or 5 for 2S

. $2.50 12AU6 .... . $1.50
6B07A ....... . $1.50 12AU7 .... . $1.45
6BV7 .......... . $1.35 12AV6 .... 75c
6BX6 .......... . $1.35 12AX7 (ECL83) . $1.60
6BY7 ........... . $1.95 12BE6 .... 75c
6C4 50c, or 5 for $2 12BY7/A .. . $1.75
6C8 ............ . $1.00 12C8 ...... 50c
6CA4 .......... . $1.10 12J5 ...... 50c
6CA7/EL34 .. . $3.00 12SA7GT .. . $1.00
6CB6 .......... . $1.40 12SC7 .... 50c
6CD6G/A .... . $4.50 12SH7 .... 50c
6CG7 .......... . $1.50 12SK7 .... 50c
6CH6 .......... . $2.40 12SN7GT . $1.00
6CK5 .......... . $2.00 12SR7 50c, or 5 for $2
6CK6 .......... . $1.40 16A8 .... . $2.00
6CM5 .......... . $2.20 35L6 ...... . 5100
6CQ6 .......... . $2.20 19 ......... 50c
6CQ8 .......... . S1.40 30 .......... 50c
6CS6 .......... . $1.30 42 ......... . $2 50
6CW4 (Nuvista) $2.75 57 ......... 50c
6DC6 .......... . $2.40 58 ..........
6 D C 8  .................. . $1.90
6D05 .......... . 54.75 80 ......... . $1.50
6DQ6A ....... . $2.20 100TH .... . S3.G0
6DQBB ........ $2.65 807 ....... . $1.25
6DS8 ........... . $1.80 808 ....... $1.00

MODEL 9R-59DE
Four-band receiver covering 550 Kc. to 30 Me. 
continuous, and electrical bandspread on 10, 15, 
20 , 40 and 80 metres. 8 valves plus 7 diode circuit. 
4/8 ohm output and phone Jack. SSB-CW, ANL, 
variable BFO, S  meter, sep. bandspread dial, l.f. 
455 kc., audio output 1.5w., variable RF and AF 
gain controls. 115/250v. AC  mains. Beautifully 
designed. Size: 7 x 15 x 10 in. With instruction 
manual and service data.

PRICE $175 inc. sales tax 
Speaker to suit, type SP5D, $15 inc. tax.

12 and 6 volt. Suit Burglar Alarms, Boats. Fire 
Brigades, etc. Complete with mounting bracket. 

Price $10.50, postage 20c.

“NIKKA” 1 WATT TRANSCEIVERS
P.M.G. approved. Solid State 14 Transistor Circuit 
inc. r.f. stage. 27.240 Me. (provision for two 
channels). Range boost circuit. Up to 10 miles 
in open country or water. Buzzer type call system. 
Squelch control. Complete with leather carrying 
case. Price $175.00, postage 75c.

CITIZENS BAND CRYSTALS
To suit Japanese Walkie-Talkies and Transceivers. 
P.M.G. approved. Freq. 27.240 Me. (Tx), 26.785 
Me. (Rx).
HC6/U Subminiature, Vz In. pin spacing, 27.240 or

26.785 Me. $3.50 each or $6.50 a pair. 
HC18/U Miniature 'A in. pin spacing. 27.240 or

26.785 Me. $3.50 each or $6.50 a pair. 
(HC18/U also available with flying leads)

Other Crystals available include 27.145 and 
27.195 Me.

Postage 10c.

RECORDING TAPE
Well known make, sealed boxes, bargain priced, 

fully guaranteed
3 Inch Reels 7 inch Reels

150 ft. Acetate 55c
225 ft. Acetate 70c
300 ft. Mylar $1.15

31/4 Inch Reels 
600 ft. Mylar $1.85

4 inch Reels
400 ft. Acetate $1.40
600 ft. Mylar $2.20

5 Inch Reel6
600 ft. Acetate $1.85
900 ft. Acetate $2.25
900 ft. Mylar $2.80

1200 ft. Mylar $3.75
1800 ft. Mylar $5.75

5V4 inch Reels 
900 ft. Acetate $2.40

1200 ft. Acetate $3.40
1200 ft. Mylar S3.75
1800 ft. Mylar $4.75

1200 ft. Acetate $3.00
1200 ft. Mylar $3.75
1800 ft. Acetate $4.50
1800 ft. Mylar S5.00
2400 ft. Mylar S6.25
3600 ft. Mylar S9.75

Philips Type 
Tape Cassettes

C-60 60 min. .. $2.65
C-90 90 min. .. $3.65
C-120 120 min. .. $6.00

Empty Reels (unboxed)
3‘/» inch ............  35c
4 inch ........... .. 40c
5 inch ............  40c
53/4 inch ............  55c
7 inch ............  50c

10c per Reel Postage

LOG BOOKS
Price 75c each.

VALVES (continued)
866A ................ $1.00
884 .................. $2.85
885 .................. $2.85
954 50c, or 5 for S2
955 .................. 50c
956 .................. 50c
958A 50c, or 5 for $2
2051 ................  50c
5636 ................  75c
5763 ................  $2.55
6146A .............. $5.95
6146B .............. $6.25
9006 25c, or 10 for $2 
BA50 10c, or 12 for $1
ECC35 .............  $2.00
ECH35 .............  $2.80
EF86/6BK8 ........ $2.00
EL34 (6CA7) .... $3.00

Also other types

EM84 ..............  $1.50
EY91 ................ 50c
KT61 ................ $3.90
KT66 .........   .... $4.75
KT88 ................ $5.30
RL18 75c. or 3 for $2
UL41 ................ $1.00
VR150 (volt reg.) $1.25
2D21 ................ $1.20
2E26 ................  $4.60
2X2/879 ...........  75c
75C1 (volt reg.) $2.25 
90C1 (volt reg.) $2.50
108C1/OB2 ...... $2.50
150C4/OA2 reg. .. $1.65
OE03/10 ...........  $2.55
OOE03/12 ...... $2.65
OQE06/40 ...... $12.95
OV04/7 $1.50. 3 $3.75 

available. P.O.A.

PANEL METERS
Brand New in Cartons. Plus Postage 20c
Type F597: 0-50 uA., 23A In. round, mounting hole 

2-1/16 in. Price S3.75.
Type F366: 5000-500 uA., 2Va In. square, mounting 

hole P/4 in. Price $3.50.
0-10 volts AC, 3 In. square, mounting hole 2 %  in. 

Price $4.00.
Type F471: 50 volts DC, 3 in. square, mounting

hole 23/, in. Price $4.00.
Type F516 : 500 volts AC, 2Vz In. square, mounting 

hole 13/4 in. Price $4.00.
Type Q515: 150 volts AC. 2V4 In. square, mounting 

hole 13/4 in. Price $3.50.
Type S045: 20 volts AC, 2 In. square, mounting

hole 13/4 in. Price $3.50.
Type F497: 1-0-1 mA., blank scale. 2yA in. square, 

mounting hole 23A In. Price $3.00.
Type F498: 1-0-1 mA., blank scale, 3 in. square, 

mounting hole 23/4 in. Price S3.75.
Type F499: 1-0-1 mA.. blank scale, 4V4 in. square, 

mounting hole 3Va In. Price $4.25.
Type F555: 10 mA., blank scale, 2’A  in. square, 

mounting hole 13A in. Price $3.00.
Type F490: 50 0-50 uA.. blank scale, 2Vi in. square, 

mounting hole l 3/4 in. Price $4.00.
Type F491: 50-0-50 uA.. blank scale, 3 in. square, 

mounting hole 23/4 in. Price $4.50.

SILICON BATTERY CHARGER
PACKED WITH FEATURES

•  6 or 12 volt operation.
•  Highest efficiency achieved by use of four s il i

con 25 amp. rectifiers in a bridge circuit.
•  Charging rate up to 4 amps.
•  Amp. meter to Indicate charging rate.
•  Overload switch protects charger from any short 

circuits such as faulty battery or accidental 
shorting of leads.

•  Complete with power cord and plug. Battery 
Iead3 with clips at no extra cost.

•  90 days guarantee against faulty manufacture. 
Fully approved by Electricity Authorities, ensuring 
absolute safety in operation. Approval No. V/AG/ 
SPBC. Compact Size: AVz w. x 33/4 h., x 6V4 1.

Price $21.00, post free.

NEW LAFAYETTE SOLID STATE 
HA600 RECEIVER

Five bands, a.m., c.w., s.s.b.. Amateur and Short 
Wave. 150 Kc. to 400 Kc. and 550 Kc. to 30 Me. 
FET front end. Two mechanical filters. Huge dial. 
Product detector. Crystal calibrator. Variable BFO. 
Noise Limiter. S  Meter. 24 in. bandspread. 230v. 
a.c./12v. d.c., neg. earth operation. RF gain con
trol. Size: 15 x 93/4 x 8V4 inches. Weight 18 lb. 
S.A.E. for full details.

PRICE $199.50

S.W.R. METERS, MODEL KSW-10
Specifications.— Standing Wave Ratio: 1:1 to 1:10. 
Accuracies: Plus or minus 3 per cent, scale length. 
Impedance: 52 ohms and 75 ohms. Meter: 0-100 
DC microamperes. Price $19 inc. tax.

RADIO SUPPLIERS
323 ELIZABETH STREET, MELBOURNE, VIC., 3000
Phones: 67-7329, 67-4286 All Mail to be addressed to above address

We eell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios. Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers. Welwyn Resistors, etc.

ii. Amateur Radio, July, 1969
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Our cover picture this month shows the Yaesu FT-200 s.s.b. transceiver, 
details of which are presented by Bail Electronic Services on page 5. 

Technical data is given on page 24.



k VHF 
COMMUNICATIONS 

A PUBLICATION FOR THE RADIO AMATEUR 
£ SOCIALLY COV: KING VHT. UHF AND M ICvOVVAVl 5 

VHF COMMUNICATIONS, the Interna-
tional Edition, printed in English, of the 
well established German Publication 
UKW-BERICHTE, is an Amateur Radio 
magazine catering especially for the VHF, 
UHF and Microwave enthusiast. 

VHF COMMUNICAT IONS will follow the 
same path as UKW-BERICHTE, by special-
ising in the publication of exact and 
extensive assembly instructions for VHF, 
UHF and Microwave transmitters, receiv-
ers, converters, transceivers, antennas, 
measuring equipment and accessories, 
which can be easily duplicated. The lat-
est advances in semiconductors, printed 
circuits and electronic technology are 
described in great detail. For most art-
icles, all the special components required 
for the assembly of the described equip-
ment, such as epoxy printed circuit 
boards, trimmers, coil formers, as well as 
metal parts and complete kits will be 
available from the Australasian Repre-
sentative. 

VHF COMMUNICAT IONS also features in-
formation regarding the development of 
electronic equipment, measuring methods, 
as well as technical reports covering 
new techniques, new components and 
new equipment for the Amateur. 

VHF COMMUNICAT IONS is a quarterly, 
published in February, May, August and 
November. Each edition contains roughly 
sixty pages of technical information and 
articles. 

VHF COMMUNICATIONS ' subscription 
rate (air mailed direct from the publisher) 
is S5.50 per year. Every copy is dis-
patched in a sealed envelope to ensure 
that it arrives in perfect condition. 

Some copies of the German edition UKW 
Berichte are available free for perusal. 
Subscriptions, either cheque or money 
order/postal note should be forwarded 
to the Australasian Representative, Mr. 
Gordon Clarke, 2 Beaconview St., Bal-
gowlah, N.S.W., 2093, Australia. 

Inoue IC 700 Transceiver 
The one that is different. Twin 9 
Mc. crystal filters. Single conver-
sion design for minimum spurious. 
Selectivity right after the mixer. 
Solid state except for trans, mix., 
driver and p.a. Has shifted c.w., 
rit., vox., ptt., 1 kc. dial divs. SSB, 
AM , CW. 3.5-29.5 Mc. in 7 500 Kc. 
VFO ranges, 10 Mc. (WWV) and 3 
xtal spots. Sensitivity better than 
1 uV. for 10 db. Selectivity: 2.4 kc./ 
6 db., 4.5 kc./60 db. Image ratio: 
60 db. plus, spurious below noise. 
Stability: ±100 cycles. Antenna 
imp. 50-100 ohms. AF out, 1 w. 8 
ohms. RF out, 50w. p.e.p. c.w., 20w. 
a.m. See it! Try it! You'll buy it! 

QUAD CANES 
16-18 ft., $1.25 ea. or eight for S8. 
Smalls from 20c each. 100 lb. 
Nylon line, S2 55-yard reel. 

S. T. Clark, 26 Bellevue Ave., Ros-
anna, Vic., 3084. Phone 45-3002 

HOW'S YOUR S.W.R.? 
When a transmission line is terminated by 
a resistance equal in value to its character-
istic impedance, there Is no reflection and 
the line carries a pure travelling wave. 
When the line is not correctly terminated, 
the voltage-to-current ratio is not the same 
for the load as for the line and the power 
fed along the line cannot all be absorbed 
—some of it is reflected in the form of a 
second travelling wave, which must return 
along the line. These two waves, "forward" 
and "reflected", interact all along the line 
to set up a standing wave. 
The maximum transfer of energy from 
your transmitter takes place when your 
transmission line properly matches your 
antenna. This means efficient operation 
of your equipment and better signals. 
Do you know whether you are matching 
your system for the best efficiency? If not, 
you Ehould know, and the simplest method 
is to use an S.W.R. Meter connected In 
your transmission line at all times. 

For a modest outlay we can supply 
you KYORITSU Model K-109 S.W.R. 
METER so that you can check your 
transmission line instantly and at 
any frequency from 1.5 to 60 Mc. 
What's more, unlike other makes, 
you don't have to have two separ-
ate S.W.R. Meters for 52 ohm and 
75 ohm (nominal) transmission 
lines. The K-109 S.W.R. Meter is 
switchable from one impedance to 
the other! 
KYORITSU MODEL K-109 S.W.R. METER 

PRICE S19.50 (S.T. & postage paid) 

WM. WILLIS & Co. Pty. Ltd. 
430 ELIZABETH ST., MELBOURNE 

Phone 34-6539 

k UKW 
BERICHTE 
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LOW DRIFT 
CRYSTALS 

ft 

1.6 Mc. to 10 Mc., 
0.005% Tolerance, $ 5 

ft 

10 Mc. to 18 Mc., 
0.005% Tolerance, $ 6 

ft 

Regrinds $3 

THESE PRICES ARE SUBJECT 

TO SALES TAX 

SPECIAL CRYSTALS: 
PRICES 
O N APPLICATION 

MAXWELL HOWDEN 
15 CLAREMONT CRES., 

CANTERBURY, 

VIC., 3126 

Phone 83-5090 

LOG BOOK ! 
IS N O W AVAILABLE j 

Larger, spiral-bound pages j 
with more writing space. J 

Price 75c each ! 
plus 17 Cents Post and Wrapping I 

Obtainable from your Divisional I 
Secretary, or W.I.A., P.O. Box 36, 

East Melbourne, Vic., 3002 j 

Amateur Radio, July, 1969 

TO SAFETY 



SIDEBAND ELECTRONICS ENGINEERING 
All equipment I handle, Yaesu-Musen, Swan, Galaxy, etc., is fully guaranteed under standard factory warranty conditions for 
a period of one full year. Valves, tubes and transistors are excluded on overseas supplies, except for very obvious cases. 
I carry a stock of components, including crystal filters, that may require replacement, although most sets manufactured 
these days need little warranty attention. 
Sometimes I am asked to supply a set in factory sealed, unopened cartons. I cannot do this as all new supplies from 
overseas have to be checked for damage upon arrival, need some adjustment and alignment and therefore have to be 
opened. I could not claim damage sustained In transit from overseas If It Is not reported immediately and a buyer would be 
in extra trouble if he bought a set that was not checked before it was dispatched to him. What I sell has never been sent 
on a "demo", is all fresh stock and at the prices I sell new arrived stock does not last long, sometimes has to be 
waited for till new supplies arrive. 
How fresh the stock is can be checked from the serial numbers on the sets, provided one knows the factory code! Here 
is the code for the Yaesu-Musen serial numbers: Serial No. 9031277 means the set was completed in 1969 (the first 
figure 9), in the month of March (the figure 03), on the 12th of the month (the figures 12), and set number 77 produced 
of that type during that day. A simple matter, but i t tells a tale! 
Following is latest stock list, prices are net, cash Springwood, sales tax included, subject to modification without prior notice. 

Y A E S U - M U S E N MOSLEY 
FT-DX-400 Transceiver $550 TA33JR Junior 3 el. Tri-band Beam $98 
FT-DX-100 Transceiver $525 MP-33 Senior 3 el. Tri-band Beam $125 
FV-400 External Second VFO $100 
FT-200 Transceiver $375 . a v ^ m 
A.C. Power Supply for FT-200 $80 R O T A T O R S 
FL-DX-2000 Linear $250 _ . . . e , o n 
FL-DX-400 Transmitter $375 CDR HAM-M Heavy Duty Rotator $180 
FL-DX-400 Receiver $375 AR-22R Junior Rotator $60 
FL-DX-400-SDX Receiver, with 2 and 6 B o t h R o t g t o r s j n c l ( j d e 

Metre Converter, C.W. and F.M. Filter $475 2 3 0 v i n d i c a t o r . c o n t r o | unit. 
All Yaesu-Musen sets are inclusive of all the 
necessary plugs, and the transceivers include a »«# c Q C T E D 
ceramic P.T.T. microphone. VV C D j I C K 

Bandspanner All-Band Mobile Whip .... $55 
S W A N 

SW350C Transceiver $550 N E W T R O N ICS 
SW500C Transceiver $675 . D • , 
14-230 volt A.C./D.C. Swan Supply $150 4 " B T V 1 0 t 0 4 0 M e t r e 4 " B a n d V e r t , c a I •• $ 5 5 

A.C. Power Supply-Speaker $80 4-BTV with 80 Metre Top-loading Coil $70 

GALAXY A d . 
Latest GT-550 Transceiver $575 ACITRON 12v. heavy duty D.C. Supply, 
External VFO $100 f ' t s all Transceivers $105 
A.C. Supply-Speaker Unit $100 
VOX Unit $30 CRYSTALS 

i j w / - A I M Attention! At last for the home builder, 
PI T - V j A I IN another supply of reliable FT-241 Crystals 

TH6DXX Master 6 el. Tri-band Beam .. $200 with fundamental frequencies between 375 
BN-86 Balun $20 and 515 Kc. (Channels No. 0 to 79). 
TH3JR Junior 3 el Tri-band Beam $110 A f „ b o x f 8Q C r y s t a | s f o r o n ) y $ 1 7 - 5 0 -
14AVQ 10 to 40 Metre 4-Band Vertical $45 1 1 

18AVQ 10 to 80 Metre 5-Band Vertical $75 Individual choice Crystals up to $2 each 
Hy-Gain 3-Band Cubical Quad $150 for the elusive 455 Kc. ones. 

Sideband Electronics Engineering 
P.O. BOX 23, SPRINGWOOD, N.S.W., 2777. Tel. Springwood (STD 047) 511-394 
CITY SHOWROOM: Mondays to Fridays, 9 a.m. to 5 p.m., by appointment with Clive Hutchison, 

145A George Street, SYDNEY, near Circular Quay. Telephone Sydney 27-5885/6. 
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The World s Most Versatile Circuit Building System! 
SIZES: 1/8 and 1/16" WIDTHS 

Length: 100 ft. roll, 5 ft. card 

IDEAL FOR PROTOTYPE AND PRODUCTION 

CONSTRUCTION 

USEFUL FOR WIRING REPAIRS 

• NO DRILLING * FAST • NO MESS 

Available from all Leading Radio Houses 

Marketed by— 

Z E P H Y R P R O D U C T S PTY. LTD. 
70 BATESFORD RD., CHADSTONE, VIC., 314S 

Telephone 56-7231 

/ MANUFACTURERS OF RADIO 
AND ELECTRICAL EQUIPMENT 

AND COMPONENTS 

I N S T R U C T I O N S 
R e m o v e p a p e r backing and p lace 
adhesive t ide d o w n w a r d * in the 
s * U i t r d p o r t i o n . Press d o w n f i rmly . 
W h e n used w i t h plain board dr i l l 
f r o m the ' C i r - K i t ' side. Pass through 
c o m p o n e n t lead, bend o v e r and cut 
t o length. S o l d e r in usual w a y . 
W h e n used w i t h ' p u n c h e d ' board 
lay s tr ip b e t w e e n r o w s of holes , 
pass c o m p o n e n t leads t h r o u g h holes 
ad jacent to s tr ip , bend the leads 
o v e r t h e str ip , cut t o length and 
solder in the usual w a y . A l te rnat ive ly 
lay s t r ip o v e r the holes and using a 
d r a w i n g pin or scr iber prick a hole 
In the ' C i r - K i t ' in the requ i red 
pos i t ion . 

'C i r -Ki t* s tr ip can be bent or c u r v e d 
to w h a t e v e r f o r m y o u r e q u i r e and 
used on e i ther or b o t h sides of the 
board . W h e n joining t w o pieces of 
' C i r - K i t ' b e n d over the e n d of the 
over lapping s t r ip so that a meta l t o 
meta l contact is m * d e and solder in 
the usual w a y . 

Mad* In th» U.K. 

HY-GAIN AMATEUR ANTENNAS 
Comprehensive Range for most requirements 

H.F. BEAMS V.H.F. ANTENNAS 
TH6DXX, TH3Jr, TH3Mk3, and Hy-Quad, Tribanders 
(for 10, 15 and 20 m j . 

Beams: 66B six elem. 6 m.; DB-62 and LP-62 duo-
banders for 6 and 2 m. 

103BA, 153BA, 204BA, 203BA Monobanders (10, 
15 and 20 m.). 

23B, 28B and 215B (3, 8 and 15 elem. 2 m. beams). 
Also Ground Planes, Mobile Whips and Halos. 

TRAP VERTICALS ACCESSORIES 
18AVO (80-10 m.), 14AVQ (40-10 m.), and 
12AVO (20-10 m.). 

LA-1 co-ax. lightning arrestor, BN-86 balun, CI cen-
tre insulators and El end insulators for doublets. 

H.F. MOBILE WHIPS HEAVY DUTY ROTATOR 
New "Hamcat" Whips and associated fittings. Emotator Model 1100M available for H.F. beams. 

BAIL ELECTRONIC SERVICES, 60 Shannon St., Box Hill North, Vic., 3129. Ph. 89-2213 

Rep. in N.S.W.: A. J. ( " S A N D Y " ) BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Telephone (STD 067) 66-1010. 
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w ECONOMICAL SSB! NEW, from YAESU 

VAESU V FT-200 FIVE-BAND TRANSCEIVER 
A superb quality, low cost, versatile transceiver 
that you have been waiting for. Covers 80-10 mx; 
SSB, CW, AM; with a speech peak input of 300 w. 
Transistorised VFO, voltage regulator, and cali-
brator. 16 valves, 12 diodes, 6 transistors. PA 
two 6JS6A pentodes. ALC, AGC, ANL, PTT and 
VOX. Calibrated metering for PA cathode current, 
relative power output, and receiver S units. Offset 
tuning ±5 Kc. Uses a 9 Mc. crystal fi lter with 
bandwidth of 2.3 Kc. at —6 db. Selectable side-
bands, carrier suppression better than —40 db. 
Sideband suppression better than —50 db. 

Operates from separate 230 volt 50 c.p.s. AC 
power supply, which includes built-in speaker. 
A 12 volt DC power supply is planned for later 
production. Power take-off available for trans-
verters, etc. 
Cabinet finished in communication grey lacquer. 
Panel, etched, satin finish aluminium. 
Shipment due approx. end of this month. 
Price, FT-200, $345 inc. S.T. 
Imported Yaesu matching Power Supply FP-200, 
with speaker, $90 inc. S.T. 

Pre-sale checked, PLUS Personal 90-day Warranty, PLUS Factory 
1-year Warranty, PLUS after-sales Service and Spares availability. 

Al l this available only from the factory authorised agents: 

BAIL ELECTRONIC SERVICES, 60 Shannon St., Box Hill North, Vic., 3129. Ph. 89-2213 

N.S.W. Rep.: A. J. ("SANDY") BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Telephone (STD 067) 66-1010 

TRIMAX for a complete transformer range! 
Trimax have avail-
able most types 
of transformers, 
ranging in weight 
from a fraction of 
an ounce to half 
a ton. You bring 
us the problem — 
we will supply 
the transformer. 

I 
PTY. 
LTD. 

TRIMAX" DIVISION 
I FACTORY! CNK. WILLIAMS > 0 . 1 CHARLES ST, HOITH COtUtS, VICTORIA. TBOME: 3S120J . . . TOISIAMUC A M R I U i "TRLMAJ" MCU. T&rf L M S I 
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FEDERAL  C O M M E N T

The 43rd Conference of the New 
Zealand Association of Radio Trans
mitters was held this year at Gisborne, 
over the New Zealand Queen’s Birth
day week-end, 30th May to 1st June.

The then President of N.Z.A.R.T., 
Harry Burton, ZL2APC, invited the 
Federal President of the W.IA. to 
attend this Conference at the conclusion 
of the I.A.R.U. Region III. Congress 
held in Sydney at Easter 1968. By a 
decision of the Federal Council at 
Easter 1969 this invitation was form
ally accepted, and so it was my privi
lege to represent the W.I.A. at this 
Cook Bi-Centenary year Conference.

This “Federal Comment” is being 
written whilst I am still in New Zea
land, and whilst perhaps many of my 
impressions are still jumbled.

Amongst my outstanding impressions 
are the warmth and hospitality of the 
New Zealanders, the fact that 300 
people sat down to the Conference 
Dinner on Saturday night (a dinner 
which boasted of what must surely 
have been one of the longest toast lists 
of any dinner) and that many of those 
who attended drove for more than eight 
hours to get there over roads far worse 
than many in Australia.

I realise now how little I knew about 
N.Z.A.R.T. It is very different in terms 
of organisation from the W.I.A.

It is made up of “Branches”, 64 in 
all, each serving a relatively small area. 
Each Branch may send a delegate to 
the Conference. Prior to the Confer
ence, the formal motions (remits) are

published and considered by the Branch. 
Then the delegate exercises a vote 
(either with or without a discretion to 
use his own judgment) that is propor
tional to majority for and against the 
motion at remit night, expressed as a 
proportion of the total voting member
ship of the Branch.

For example, if there are 100 mem
bers of a Branch, and on “remit night” 
25 turn up, and 20 are in favour of a 
particular motion, the delegate from 
that Branch exercises 80 votes in fav
our of the motion—it all seemed a little 
confusing at first.

Individual members may attend at 
Conference, speak, and, if they have 
given prior notice to their Branch dele
gate, exercise a vote.

N.Z.A.R.T. is governed by a Council 
between Conferences, consisting of a 
number of Councillors elected from 
each Call District. Presided over by the 
President (who is elected by all the 
members), the Council meets in person 
once a year at Conference time. Other
wise its meetings are conducted over 
the air on 80 metres, on the basis of 
circulars sent out by the President.

I was invited to attend the Council 
meeting and was able to discuss with 
the Councillors a number of matters 
of a common interest. Agreement has 
been reached on the mutual exchange 
of publications. “Break-in" maintains 
a high standard, and will probably be 
of interest to many Australians. Soon 
I expect that an announcement will be 
made as to how members will be able 
to obtain their subscription through the

W.IA. In addition, some samples will 
be distributed for those who have not 
seen this publication.

So far as Region III. is concerned, 
I have had some very valuable dis
cussions, both with Tom Clarkson, 
ZL2AZ, the N.Z.A.R.T. Director, and 
with Harry Burton, ZL2APC, the Assist
ant Director. I now understand N.Z. 
A.R.T. views much better in a number 
of respects.

I have found that most New Zea
land Amateurs know very little about 
the W.I.A., but are very interested to 
learn more. Few have seen “A.R.”

As a Federal system is so foreign 
to them, they found our organisation a 
little hard to understand at first.

High praise was given to W.I.A. 
Contest Manager, Neil Penfold by a 
number. Some concern was expressed 
at the slight delays in some W.IA. 
correspondence, though this related not 
to the present time.

These then are a few of my first 
impressions. No doubt we in the W.IA. 
can continue to live without N.ZA.R.T., 
as they can live without us, however 
there is every reason for our two 
Societies to work together. The New 
Zealand influence on the Region III, 
organisation can be considerable. It is 
a large Society with sophisticated views. 
We can learn much from them, and 
together, within the framework of the 
I.A.R.U. organisation, we can achieve 
more than we can alone.

M ichael J .  O w en , V K 3K I,
F e d e ra l P re s id e n t, W .I.A .
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CONVERTING THE AR88 FOR S.S.B.
G. A. VAN DER HARST,* VK5XV

Many AR88s are still in use by Ama
teurs and S.w.l’s throughout Australia. 
This is not surprising as it is a first 
class general coverage receiver. It still 
does quite a reasonable job for the 
Amateur as a main receiver too. How
ever, it is a pity that for s.s.b. copy it 
means manipulating the r.f. gain control 
and even then there is still some dis
tortion. It must be possible to switch 
from a.m. to s.s.b. without any re
adjustment of the r.f. gain control. This 
has been done and although it might 
take you a few evenings to do it, it is 
well worth while. So here we go.

The following steps have to be taken:
(a) A product detector has to be 

added.
(b) A different wafer has to be 

mounted on the “Off-Trans.- 
Rec. Mod.-Rec. CW” switch.

(c) A 1-pole 2-position switch has 
to be mounted on the front 
panel to switch a.g.c. constants 
(adjustable decay time).

THE PRODUCT DETECTOR
The product detector circuit in Fig. 1 

is a conventional one. It is a very easy 
one to get going, not only in the AR88, 
but in any receiver. Here is what you 
have to do.

on the inside of the circle diameter. 
Insert the screw punch and you will 
find that it will just do the job, making 
a clean hole.

Just putting the screw punch in 
without all the holes around the circle 
will not do it as the chassis steel is 
quite a heavy gauge.

Drill holes for the mounting screws 
in such a way that pin I will be facing 
the b.f.o. valve base. Mount valve base.

3. Wire the product detector as per 
diagram in Fig. 1. H.t. is taken from 
the mounting lug of T5 (junction h.t. 
and IK resistor). Filament is taken 
from V9.

The value of the condenser marked * 
has to be adjusted so that switching 
from a.m. to s.s.b. gives the same out
put. The value should be close to that 
given in the circuit diagram.

A few tag-strips were used to mount 
the associate components. Do not con
nect the output lead of the product 
detector yet.
THE WAFER

A different wafer has to be mounted 
on the function switch as the present 
one has not enough contacts. The wafer 
used is a three-pole, four-position wafer 
which has two poles on one side and 
one pole on the other side. This may 
be a bit hard to get, but no difficulty

was found after searching a bit in 
surplus stores.

The contacts on the back of the re
ceiver (term. 3 and 4) for relay switch
ing purposes are made inoperative in 
this case. However, if you can find a 
single wafer with four poles four posi
tions, you can leave them on.

The following has to be done:
1. Remove the function switch and 

unsolder the leads, but remember where 
they are going to. This is easy as all 
leads have a different colour.

2. Cut the two green leads which 
go to term. 3 and 4 on the back of the 
receiver at the switch end. Put some 
insulating tape on them and tuck them 
away under the loom.

3. Dismantle the function switch. 
Remove the wafer. Transfer the spac
ers so that the longer ones are in front 
and the shorter ones are at the back 
of the new wafer. Mount the wafer 
so that the two poles are at the back 
and the remaining pole on the front.

4. Remove the lead of the condenser 
which goes to the centre contact of the
a. f. gain control and solder this to a 
one-lug tag-strip which can be mount
ed near the a.f. gain control. Then 
solder a shielded wire from that tag- 
strip to the new wafer.

Now solder the rest of the leads as 
per diagram in Fig. 2, including the 
shielded wires from the output of the 
product detector and the one going to 
the a.f. gain control.

5. Mount the function switch back 
in position.
THE A.G.C. SWITCH

Having gone this far, one will find 
that s.s.b. copy is excellent except that 
on very strong signals the a.g.c. is 
“pumping” quite a bit due to the rela
tive fast decay time. This can be 
cleared up by making the decay time 
adjustable, i.e. by adding a 1 uF. 
condenser to the a.g.c. line. Proceed as 
follows:

1. Drill a 3/8 inch hole in the front 
panel, straight above the selectivity 
switch and at the same height as the
b. f.o. adj. knob.

2. Insert a one-pole, two-position 
switch.

(C ontinued on Page 24)

4-7K.1W. H.T.250.V.onT5.

FI G.I.product detector.

1. Remove the condenser block 
which consists of C79, C84 and C92, 
each of 0.1 uF. Replace these with 
Polyester pigtail type of 0.1 uF., 400v.

2. Drill a hole for the 6BE6 valve 
base right behind T10 (b.f.o. trans
former), this being the spot where the 
block condenser was in the first place.

Making this hole is not an easy 
matter. The thing to do is, get a screw 
punch for a 7-pin valve base. Mark 
the spot with a punch where the centre 
is going to be and make a circle with 
a compass, the diameter being that of 
the valve base. Drill the centre hole. 
Then drill smaller holes right around
•21 Dudley C rescent, M arino, S.A., 5049.
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(Cabinets ĵ or J^ lom e-ll3u ilt (je a r
PRACTICAL METAL-WORK FOR THE CONSTRUCTOR- 

FABRICATION, FINISH AND SPRAY-PAINTING 
FOR THAT PROFESSIONAL APPEARANCE

J. E. AUSTIN, G3REM

MANY Amateurs spend a great deal 
of time on the chassis layout 
and wiring of their home-built 

equipment, but are rather stuck when 
it comes to finding a suitable cabinet 
into which the completed unit can be 
fitted. In some cases the unit remains 
as an open chassis, and in others a 
surplus cabinet is purchased. An open 
chassis is unsightly, can be dangerous 
and is an efficient collector of dust. 
Finding a surplus cabinet of the cor
rect dimensions is not always easy and 
all too often one ends up with something 
which is larger than necessary, dis
plays unwanted holes and possibly 
some damage.

The writer has a professional interest 
in sheet metal work and feels he could 
suggest an improvement in the outside 
appearance of home-built gear. The 
ever-present problem of t.v.i. anyway 
demands adequate screening of trans
mitting equipment and a snugly fitting 
cabinet can be a great help in this re
spect. The cabinet described was made 
at home and houses a 2/TT21 linear 
amplifier.

Tools used are unsophisticated but 
good results can be obtained. In order 
to save the reader a lot of reading and 
the writer a lot of writing, the accom
panying drawings are self-explanatory 
as far as possible.

For hand working, the most conven
ient gauge of aluminium sheet is 18 
gauge, and this is used for the cabinet 
sides and bottom cover. The lid and 
front and rear panels are made from 
16 gauge, cut with a metal cutting blade 
similar to the well known “key hole” 
saw. The appearance of any station 
can be greatly enhanced if all the cab-
• R eprin ted  £rom “ The Short W ave M agazine," 

M arch, 1969.

inets are matched and in the present 
example that of the Sphinx Tx was 
adopted.

A start was made by constructing a 
simple jig on which to shape the two 
side panels (see Fig. 1). The base 
board was cut, planed and squared to 
the exact height of the panels and some
2 in. longer. The one-inch tube was 
then bolted on level with the edge of 
the board, with one bolt at each end. 
Next, cut the aluminium sheet to the 
exact length required but allow about
3 inches in the height for primary fix
ing and bending losses. Drill the sheet 
near the edge and screw to the jig, as 
shown. Now pull the sheet down over 
the first form and secure in a carpen
ter’s vice, clamping it down on top of 
the tubes. Next, pull the sheet round 
the second form. Make the other side 
panel in the same way, then trim off 
the drilled edges (Any “spring back" 
effect can be corrected after removal 
from the jig.)

Eight angle pieces are required next 
and these were made in a folding iron 
designed by the writer and made by 
the local blacksmith (see Fig. 2). Use 
16 gauge aluminium sheet and bend 
over with a piece of smooth hardwood, 
tapping with a heavy hammer.

The front and rear side pieces can 
now be rounded at the ends to fit inside 
the side panels (see Fig. 3). As the 
front panel is to be set back 3/8 in. 
the front angle pieces must go in by 
that amount plus the thickness of the 
front panel, say a total of 7/16 in. The 
rear side angle pieces are set in by the 
thickness of the rear panel so it fits 
flush to the rear edge of the cabinet. 
Use a scrap piece of 16 gauge as a 
gauge.

Where the fitting of any part is 
known to be permanent, it is good 
practice to use rivets. They are quick, 
neat and easier than small nuts and 
bolts. Countersunk 1/8 in. ali. rivets 
are used to secure the angle pieces to 
the side panels. Where quick access 
may be required anchor nuts are rivetted 
in to save fiddling with small nuts and 
bolts in odd corners (we’ve all had 
some of that!). Anchor nuts are fitted 
to the angle pieces for later assembly

work. The other four angle pieces can 
now be trimmed to size and the anchor 
nuts fitted as shown (see Fig. 4).

Strips of 16 gauge are next rivetted 
on to the bottom edges of the side 
panels to take the bottom cover. The 
cabinet can now be assembled and 
squared up, using short screws where 
the feet are to be put on later (see 
Fig. 5). Now cut out the front and rear 
panels and file to a good fit for the 
cabinet.

4 BA Anchor nuts

dla rivet hoks

\  Use pond os 
i;1A  guide for good 

liB fit

Fig. 3.— Side angle pieces— four off.

After drilling, the panels can be 
worked into place, using chromed 
mushroom head screws on the front 
panel and round head on the back. 
The lid also is cut from 16 gauge ali. 
and dimensioned to cover cabinet as
sembly screws on the top. Rivet a 
strip of 18 gauge to the front to com
plete the “frame” to the side panels 
(see Fig. 6). Holes for vent grilles 
can be punched out if required. Slot 
in a length of piano hinge as shown 
and fit the lid into place, using counter
sunk BA screws. A strip of 16 gauge 
goes over the rear web of the hinge to 
level it with the lid. Mark the position 
of the lid fixing screw and drill the 
hole for it; the screw can be made 
captive by tapping the hole 4BA and 
then filing off a few threads below the 
head of the screw.

Fig. 4.— Top and bottom angle pieces— four off.

The bottom cover is cut from 18 
gauge and held in place by small self
tapping screws. Vent grilles can also 
be pierced in the bottom if necessary. 
The feet are made from brass bar and 
rubber buffers, secured by long 4BA 
screws into the corner anchor nuts.

The cabinet is now complete and if 
any service work is necessary at a later 
date a side panel can be removed very 
quickly. In fact, the whole cabinet can 
be dismantled in a matter of minutes.
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Anchor nuts can be purchased at 
good D-I-Y  shops and they are rivetted 
into place like countersunk rivets. (An 
old ball bearing is very useful for 
starting off the rivetting action.) If 
the side of a hole breaks away when 
fitting an anchor nut, make a new angle 
piece twice the required width and 
trim  off surplus m etal after the nut 
is in place. Piano hinge can also be 
purchased at D-I-Y shops, in standard 
lengths and several different finishes, 
including chrome.

The completed cabinet can be spray- 
painted to match the colour of other 
units in the shack. Small pressure cans 
of quick drying paint are ideal for this 
purpose. A surprisingly good finish can 
be obtained.

PAINTING THE WORK
There is no doubt that a nicely 

painted item of equipment looks vastly 
superior to one which is left unpainted. 
Since the advent of the pressurised can 
a whole new vista of possibilities has 
presented itself to the home construc
tor. Though these pressurised cans of 
paint or cellulose can give a finish of 
professional standards, some practice 
is necessary. It may not be generally 
understood that the quality of any paint 
finish is determined by the efficiency 
of the preparation work rather than by 
the application of the final colours, as 
any competent home decorator knows!

Fig. 5.— Diagram showing angle pieces in 
position and feet.

Cellulose and other quick drying 
materials tend to settle for some time 
after application, thus any mark in the 
metal or undercoats will show through 
the final colour. For this reason, the 
surface to be painted should be free 
from marks, scratches, etc., before the 
final colour coats are applied.

Choice of colour can be determined 
by that of the central item of equip
ment in the shack, such as the Rx or 
Tx. The appearance of the station will 
be much enhanced if the gear is all 
matched in colour.

The range of colours on sale for 
touching up work on cars is very wide 
and one can be sure of obtaining a 
repeat at a later date. As there is a 
tendency for a general range of colours 
to appear in cycles, it should be possible 
to obtain a close match to the desired 
pattern  colour.

Aluminium is the most widely used 
material for radio constructional work 
and also presents special problems with

regard to a paint finish. Aluminium 
oxidises very rapidly and it is for this 
reason that paint does not adhere too 
well.

Special primers are made for alumin
ium and these are known as “etching 
prim ers”. As the name implies, this 
type of prim er tends to eat into the 
metal, thus getting through the surface 
oxides and adhering more firmly. The 
w riter has not up to now found any 
etching prim er for aluminium avail
able in the popular cans, but is ever 
hopeful. In the meantime, the method 
outlined below has been adopted.

PREPARATION
Prepare the surface by rubbing over 

with fine steel-wool until the top shine 
has been removed—get down to the 
“dull”. Now clean off any dust and 
blow out the odd comers, finally trea t
ing with a de-greasing agent if neces
sary.

Next, spray on a thin coat of metal 
prim er or prim er/filler and allow to 
dry thoroughly. When dry, spray on 
at least three further coats. If rivet 
or screw heads are present give each 
one a separate local coat of paint be
fore spraying the complete surface, and 
do tbe same to sharp edges. (This is 
to reinforce the paint thickness against 
later rubbing down operations, as these 
points will be sensitive to rubbing 
paper.)

The paint should now be left to dry 
and harden right off, preferably over
night. When hard, rub lightly w ith fine 
“wet or dry” rubbing paper, using 
plenty of water. The idea is to level 
off any surface dust or pigment. Take 
care not to break through the paint 
surface at any point, or the colour may 
sag or run later on. If the aluminium 
was unmarked a t the start of the job 
it should now look smooth and level.

RUBBING OUT SCRATCHES
However, if there were some scratch

es in the metal proceed as follows:
Before rubbing, spray on a dust coat 

of contrasting colour, say, black on 
grey primer. The prim er should just 
be speckled in black and not covered 
completely. The black will fall into 
any scratch marks and these will show 
up as rubbing proceeds. Rub until all 
the black guide coat has gone from 
view, proving that the surface is now 
level. Do not rub  a scratch m ark 
locally, but over the general area sur
rounding, otherwise a depression larger 
than the scratch will result! Deep 
scratches will require filling with knif
ing stopper, which must be left over
night to harden. To level the stopper, 
dust with black, then wrap a piece of 
rubbing paper round a flat wood block 
and rub until level. Spray two coats 
of filler over any stopper to seal it. 
When dry, rub lightly to remove spray
ing dust around the area. Use a black 
guide coat if necessary.

Having made sure the undercoats are 
hard, clean and free from dust, prepare 
to spray the final colours. Choose a 
warm, dry location which is free from 
draughts and lightly sprinkle water 
over the floor (if it is likely to be 
dusty).

Spray on three or four coats of col
our, reinforcing over screw heads and 
edges as before. When dry and hard

(overnight), inspect for quality of fin
ish. If the colour is smooth and shiny 
it may now be cut down to a fine finish 
w ith m etal polish and then wax pol
ished.

FINISHING
If, however, the well known “orange 

peel” effect is in evidence, take a piece 
of very fine rubbing paper (500-grade 
or finer) then fold in half and rub 
against itself to dull the sharpest grits. 
Wet the paper, then rub  soap into it 
to prevent clogging as rubbing proceeds. 
Rinse and re-soap frequently, rubbing 
until the colour has a m att appearance 
all over. The shiny colour will act as 
a guide against the m att rubbed sec
tions. When clean and dry, spray on 
a final coat of colour. A fter cutting 
down w ith metal polish and waxing, 
the finish should be of a high standard.

Wax polish is chosen because some 
types of liquid polish contain silicones 
and these would react unfavourably 
with the paint during any later touch
ing-up operations. The w riter is also 
of the opinion that good wax polish 
produces a superior, lasting finish to 
that produced by the so-called “quick,” 
“all in one,” “shines itself” type of 
polish.

J6swg sheet

NOTES ON PAINT SPRAYING
Colours are usually given a name and 

a reference number, which is printed 
on the can. They are obtainable from 
any good garage or service station.

The thickness of the m aterial may 
vary from can to can and it is advis
able to spray a test piece w ith each 
can before use to see how it goes. If 
the paint is thin, spray on one or two 
extra coats. Thicker paints should be 
sprayed on as wet as possible and then 
be left to settle for up to two days.

(C ontinued on Page  11)
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VK3 V.H.F. GROUP V.H.F. PRE-AMPLIFIER 
BY THE PROJECT COMMITTEE OF THE VK3 V.H.F. GROUP 

In keeping with the function of the 
Project Committee of the VK3 V.h.f. 
Group, that is to develop "state of the 
ar t" projects for v.h.f. enthusiasts, a 
v.h.f. pre-amplifier has been developed. 
The pre-amplifier is suitable for use 
on either six or two metres. 

The design objectives for the pre-
amplifier were: 

(a) Best noise figure possible con-
sistent with reasonable cost. 

(b) Sufficient gain so that system 
noise figure is determined solely 
by the pre-amplifier. 

DESIGN CONSIDERATIONS 
Minimum noise figure dictates the 

use of bipolar transistors or field effect 
transistors (FETs) in the v.h.f. range. 
There is little to choose between FETs 
end bipolar transistors on the basis of 
noise figure, however other factors 
make FETs the logical choice. Low 
cross-modulation, lower susceptibility 
to "r.f .-burnout" and low cost are three 
of these factors. 

In general, while the lowest possible 
noise figure is desirable at v.h.f., there 
is a limit to the minimum useful noise 
figure. In addition to noise due to ther-
mal agitation in the radiation resistance 
of the antenna and the input stage of 
the receiver, external noise is received 
by the antenna. 

At v.h.f. external noise is made up 
of man-made electrical noise, atmos-
pheric noise and cosmic noise. In quiet 
locations cosmic noise is the limiting 
factor. As the noise figure is lowered, 
noise introduced by the receiver be-
comes insignificant in relation to ex-
ternal noise, and fur ther reducing the 
noise figure brings no real benefit. This 
minimum noise figure is 6-8 db. at 52 
Mc. and 2-2.5 db. at 144 Mc.' An im-
portant exception occurs in the case 
of an exceptionally long or lossy trans-
mission line between antenna and re -
ceiver in which case even the best "low 
noise" converter will be internal noise 
limited. Under these conditions only a 
mast-head pre-amplifier will ensure 
that reception is limited by external 
noise. More comprehensive discussions 
of noise may be found in References 
2 and 3. 

DESCRIPTION 
The pre-amplifier uses an MPF106/ 

2N5485 or MPF107/2N5486 JFET 
(Motorola) in neutralised common 
source configuration. Neutralisation is 
accomplished by adjustment of L2, 
which resonates with the drain to gate 
feedback capacitance to form a high 
impedance parallel tuned circuit at the 
operating frequency. 

A supply of 6-15 volts is required. 
The design voltage is 12 volts, at which 
it draws approximately 4 mA. Positive 
and negative supply rails are d.c. 
isolated from earth, allowing operation 
with either polarity earth. The input 
and output impedances are 50 ohms 
although the mismatch of a 70 ohm 
termination is negligible. The pre-
amplifier may be left on during trans-
mission periods. This will prevent 
changes in junction temperature detun-
ing the pre-amplifier at switch-on. 

The pre-amplifier is constructed on 
a small (2" x 24") glass epoxy board. 
All capacitances below 1000 pF. are 
NPO disc ceramics. Above 1000 pF., 
Hi-K disc ceramics are used. Resistors 
up to t watt rating are suitable. 

MPF10t/7 

D S G 

even the best valve type front ends, 
and most transistor and FET convert-
ers. In addition, the pre-amplifier may 
be employed to increase overall gain to 
a satisfactory level. 

A great improvement will result when 
the pre-amplifier is used ahead of the 
front-end of "earphones".4 Most "car-
phones" use a 6AK5 r.f. amplifier. The 
best noise figure that can be expected 
of this tube on 2 metres is 8 db., but 
a more likely figure is 11 db.1 The 
improvement at 6 metres is less pro-
nounced but nevertheless worthwhile. 

A word of warning is necessary in 
connection with "earphones". Some 
"earphones" do not use an antenna 
change-over relay. Unless a change-
over relay is installed the pre-amplifier 
will be damaged by excessive r.f. 
voltage. Installation of a change-over 
relay in these cases is recommended. 

Similarly the change-over relays used 
in a few higher power "earphones"— 
mainly to 25w. 3/20 type—have in-
adequate isolation between contacts. 
Damage may be prevented by connec-
tion of back-to-back diodes from input 
socket to earth, on the copper side of 

+12 V 

MPF106 / 2N5485 
OR 

MPF107 /2N5486 

001=F 

-12V 

© 
VK 3 V.H.F. GROUP PREAMPL IF IER . 

The coil formers used are Neosid 
Type A (single assembly) with F29 
(v.h.f.) slugs. The bases usually pro-
vided have not been used, so as to 
maintain high unloaded tuned circuit 
Q. Instead, the boards are drilled 7/32" 
and the formers glued in. Coil details 
are given elsewhere. 

PERFORMANCE 
Noise figures better than 2 db. have 

been obtained on both 2 and 6 metres. 
Gain on two metres of typically 18 to 
22 db. and slightly more on six metres. 

APPLICATIONS 
Use of the pre-amplifier will result 

in an improvement in noise figure over 

the printed circuit board. Almost any 
small signal diode, such as the OA95, 
will be adequate. This addition results 
in only a slight decrease in perform-
ance. 

CONSTRUCTION 
The Neosid coil formers should be 

mounted first. File off the locating 
lands and glue the formers in place, 
making sure that the slugs will line up 
with the position of the cans. When the 
glue has hardened, the coils may be 
wound and the cans soldered in place, 
af ter which the remaining components 
may be mounted. 

Ensure that all earth connections to 
the board are removed prior to solder-
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mg in the FET. Although no special 
handling precautions are necessary, for 
best performances the FET should be 
pressed down to within 1/8" of the 
board. For soldering, a Scope soldering 
iron with clean pointed instrument tip 
is suitable.

COIL DETAILS
Two Metres

C l—3.3 pF.
C2—3.3 pF.
LI (input coil)—22 gauge s.w.g. tinned 

copper wire, 5.J turns tapped 3 turn 
from cold end (cold end of coil 
being closest to board). Turns are 
spread slightly.

L2 (neutralising coil)—30 gauge B. & 
S. enamelled copper wire, 15 turns 
close wound.

L3 (output coil)—22 gauge s.w.g. tinned 
copper wire, 51 turns tapped 1J 
turns from cold" end (cold end of 
coil being closest to board). Turns 
are spread slightly.

Six Metres
C l—10 pF.
C2—10 pF.
LI (input coil)—26 gauge B. & S. en

amelled copper wire, 10 turns 
tapped 2J turns from cold end (cold 
end of coil being closest to board). 
Turns are spread slightly.

L2 (neutralising coil)—30 gauge B. & S. 
enamelled copper wire, 38 turns 
single layer, close wound.

L3 (output coil)—26 gauge B. & S. 
enamelled copper wire, 114 turns 
tapped 3 turns from cold end (cold 
end of coil being closest to board). 
Turns are spread slightly.

ALIGNMENT
With the pre-amplifier mounted in its 

final position, connect the supply volt
age. Peak LI and L3 for maximum gain 
(or in a “earphone” maximum limiter 
current on a weak signal), adjusting the 
neutralising coil (L2) where necessary 
to restore stability.

A number of kits will be made avail
able by the Disposals Committee of 
the W.I.A., Vic. Div. Only one type of 
kit will be assembled, each kit con
taining two superfluous capacitors for 
the band not required. Kits will include 
all components—board, resistors, cap
acitors, FET, wire, sockets, etc. The 
cost will be $5.40 including postage.

Enquiries should be addressed to: 
“V.H.F. Pre-amp.,"
W.I.A., Vic. Div.,
P.O. Box 36,
East Melbourne, Vic., 3002.

R EFER E N C E S
«1) O rr and Johnston : “ V.H.F. H andbook.”
12) "T he  Real M eaning of Noise F igure,” K en

nedy. "H am  Radio,” M arch 1969. 
i3> "VK3 V.H.F. G roup Tw o M etre C onverter,” 

"A m ateu r Radio,”  F eb ruary  1969.
(4) G oodm an: "Im proved F.M. O peration ,”

"A m ateu r Radio,” A pril 1969.

SUBSCRIPTIONS DUE
All members of the W.I.A. are 

reminded that annual subscriptions 
are now due and should be paid 
promptly to their Divisional Secre
tary. Non financial members will 
not receive a copy of "A.R.," and 
back copies may not be available 
upon request. To preserve contin
uity of your files of "A.R.,” please 
pay your annual subscription now.

MAKING CABINETS
(C ontinued from  Page 9)

Some paints will continue to settle for 
a week or two and the longer it is left 
before cutting down and polishing, the 
better the finish.

Do not spray in a cold, damp or 
humid atmosphere or the paint may 
“bloom”. This effect is caused by ab
sorption of moisture and black, for 
instance, will exhibit patches of whitish 
hue. (The only cure is to rub with 
fine paper and soap and spray over 
again!)

Where two colours are to be sprayed 
on to one panel, spray the lightest col
our first. When dry and hard, mask 
carefully with sticky tape and brown 
paper, then spray on the other colour.

Inside surfaces should always be 
sprayed first and then masked up with 
paper. Stick tape on the inside of any 
screw holes before spraying the out
side.

Where a co-ax. socket is to be fitted 
later, use an old socket as a mask, to 
leave a clean metal area of the correct 
shape on which to bond the final socket. 
Run a sharp knife carefully round the 
edge of the masking socket before re
moval. This will prevent peeling of the 
paint if it has bonded to the socket. 
O ther fittings can be allowed for in the 
same way.

Small areas of knifing stopper will 
need rubbing level w ith 240-grade 
paper and a rusty steel chassis with 
100-grade. Both are used with water.

Reds and maroons are difficult to get 
“solid” as they tend to be transparent, 
resulting in a streaky appearance. This 
can be overcome by giving the job a 
coat of black first.

Use light colours on battered items, 
because dents, etc., will show up less 
than if dark colours are used.

When spraying in a damaged patch, 
rub around the area for a few inches 
with fine paper, to bring the surround
ing area of good paint to a m att finish. 
Bare m etal should be primed and this 
can be done with a small pencil brush 
if the area is not great. Knifing stop
per should be used if necessary to 
build up the paint level. Rub the 
stopper as before and seal w ith prim er/ 
filler. When dry, apply the guiding 
dust coat, then rub until smooth and 
clean, taking care to remove any dry 
spray dust around the area.

The surrounding colour should now 
have a m att finish, into the centre of 
which is merged the built-up area. 
When clean and dry spray in the colour. 
Give three coats, starting on the primer 
and moving outwards with each suc
cessive coat until the edge of the m att 
area is reached.

When dry and hard, cut down with 
m etal polish until the new colour 
merges with the old. (If the new col
our is a good match it will be difficult 
to detect the previously damaged area.)

Finally, remember that care and 
patience are necessary. Do not hurry  
the job. Allow plenty of drying time 
for each stage and do not be tempted 
into doing the lot in one fell swoop. 
The quality of finish obtainable is well 
worth any effort put into it.LAYOUT OF V.K.3 V.H.F. GROUP P R E A M P L IF IE R .
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FINDING TRUE RECEIVER SENSITIVITY*
The rated receiver sensitivity may be drastically changed when the 
receiver is used in an actual installation. How to determine the extent 
of this change by using a few simple charts is detailed in this article.
Also, the area of how a preamplifier can improve receiver performance 
is explored in terms of preamplifier placement and required performance.
If a receiving set-up is desired that will really be able to detect the “weak 
ones," the basics presented will tell you how to go about developing it.

JOHN J. SCHULTZ, W2EEYI1

IF a transmitter has an output of 100 
watts and is used with a matched 
transmission line having a 3 db. 

loss on a certain band, the power out
put at the termination of the trans
mission line w ill be 50 watts. The 
calculation is extremely simple using 
a power db. graph. I f  more power into 
the antenna is desired, one can either 
raise the transmitter output power or 
reduce the transmission line attenua
tion.

But, what about the receiving situa
tion? How much is receiving sensitivity 
affected by the transmission line and 
other losses? Of what value might a 
preamplifier be and where should it 
be placed? These questions can all be 
answered once an analysis is made of 
a given receiving set-up. By a few 
simple calculations and using some of 
the original charts developed for this 
article, one can determine which is the 
best and least expensive method to 
improve the receiving side of a station 
set-up.

The material presented is applicable 
to all bands from 160 metres through 
u.h.f. Naturally, the reader has to use 
some judgment in determining how 
sensitive a receiving capability on a 
given band is useful. For instance, an 
ultra-sensitive capability on 160 metres 
may prove of little value since atmos
pheric noise w ill mask weak signals 
anyway. On u.h.f., on the other hand, 
increased sensitivity w ill often result 
in a direct increase in receiving range. 
Perhaps the best criteria to use in 
judging how far one can go in improv
ing receiving sensitivity is to compare 
the set-up with the best that can be 
found in a given locality and under 
generally similar antenna locations.

NOISE FIGURE AND SENSIVITITY 
The terms sensitivity and noise figure

are used constantly in the article. One 
should have a good understanding of 
their meaning. Sensitivity is a com
bined measurement of the noise quality 
and amplification of a receiver. A  
stated sensitivity only has meaning 
when both the output signal-to-noise 
ratio and bandwidth are stated. Noise 
figure is purely a measure of the noise 
producing quality of an amplifier as 
compared to a theoretically noiseless 
unit.

Most good quality commercial re
ceivers clearly state the conditions un
der which the sensitivity is measured. 
Some lower priced equipments simply 
state “sensitivity of 2 microvolts” . Such 
information is useless and one must try

• Reprinted from **CQ,'' November 1968.

to learn from the manufacturer the rest 
of the details under which the sensitiv
ity was measured before judging how 
the receiver can best be improved.

By means of examples, the following 
paragraphs show how various receiving 
set-ups can be analysed. The method 
used is applicable, however, to any 
situation with different values of re
ceiver sensitivity, losses, etc.

SENSITIVITY* FOR X X * S/N
WITH 3KC WNOWIOTM

-TOTAL LO$S€3*SM -

SWITCHES,
COUPLERS

the sensitivity in dbm. This is neces
sary because receiver sensitivities are 
expressed by manufacturers for a multi
tude of signal-to-noise ratios and the 
only way to compare them is to reduce 
or convert them to a common base.

From Fig. 3, for the receiver sensi
tivity shown in Fig. 1A, it is seen that 
the 1 microvolt sensitivity is equal to 
— 107 dbm. Since this sensitivity is for 
a 10 db. signal-to-noise ratio output, 
it must be improved to 10 db. less or 
— 117 dbm. for unity signal-to-noise 
ratio sensitivity. The direct reduction 
in sensitivity with decrease in signal- 
to-noise ratio is possible because a 
receiver is a linear amplifying device. 
I f  the receiver sensitivity were stated 
for 15 db. signal-to-noise ratio, for 
instance, — 15 db. would be added to 
the value determined from Fig. 3. 
From Fig. 4, then, using the bandwidth 
stated in Fig. 1A for the receiver sen
sitivity value, one can draw a line 
between 3 Kc. on the left scale and 
— 117 dbm. on the centre scale to find 
the noise figure at 21 db. Such a value 
is fairly typical of medium grade re
ceivers but not really obvious from 
just the sensitivity figure.

To determine the effect of the cable 
losses, one has only to degrade the 
sensitivity and noise factor figures by 
the appropriate db. value. The sensi
tivity at the antenna terminals is then 
— I l l  dbm. for unity signal-to-noise 
ratio and the corresponding noise factor 
is 27 db. One can use the charts

Fig. 1.—Various placements of preamplifiers 
discussed in the text.

BASIC RECEIVER SET-UP
Fig. 1A is typical of the usual receiver 

or transceiver installation. The receiver 
sensitivity shown is typical for many 
commercially available units.

The first step in evaluating the total 
receiving system sensitivity is to sum 
all the line losses between the receiver 
and the antenna. This includes the 
normal transmission line loss for a 
given length of cable on a specific band 
as well as the connector, send-receive 
switch, other switches and measuring 
and filtering device losses. There is 
also an additional loss if the transmis
sion line is not operating at unity s.w.r. 
(which will be the same under receiv
ing conditions if the receiver has a 50 
ohm input). This additional loss can 
be determined from the graph of Fig. 
2 and should be added to the db. sum 
of all the other losses.

The second step is to convert the 
receiver sensitivity to unity signal-to- 
noise ratio output and also to express

. «  3  . I . 7 .M 1  2 S 4 B ft 7 9 910
LUC LOSS IN 0 *  WHEN MATCHED

Fig. 2.—Additional transmission line loss intro
duced by various standing wave ratios. This 
additional loss in db. must be added to the sum 

of all other line losses in db.
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“backwards” to convert the sensitivity 
into whatever form of expression is 
desired. For instance, for a 10 db. sig- 
nal-to-noise ratio, 10 db. is added to 
the sensitivity (producing —101 dbm.) 
and from Fig. 3 this is found to be 
2 microvolts. Thus, two times the 
voltage is required at the antenna to 
produce the equivalent of a 10 db. 
signal-to-noise ratio at the receiver. In 
this simple case, this factor should be 
obvious from the transmission line loss 
since a 6 db. drop will produce half 
the terminal voltage.
PREAMPLIFIER AT RECEIVER

One idea that may come to mind to 
correct the relatively poor receiving 
situation shown in Fig. 1A is the use 
of a preamplifier at the receiver as 
shown in Fig. IB. A fairly good pre
amplifier, at least for the high fre
quency bands, having a noise figure of 
5 db. and gain of 20 db. is used. No 
change is made in the transmission line 
between the preamplifier and the an
tenna, and the transmission line between 
the preamplifier and receiver is as
sumed to be of negligible length and 
loss.

Microvolts
0.1 ....

dbm.
—127.0

0.2 .... — 121.0
0.3 .... — 117.5
0.4 .... —115.0
0.5 .... —113.0
0.6 .... — 111.5
0.8 .... —109.0
1.0 .... .... — 107.0
2.0 .... —101.0
3.0 .... —97.5
4.0 .... —95.0
5.0 .... .... —93.0
6.0 .... —91.5
7.0 .... —90.0
8.0 .... —89.0
9.0 .... —88.0

10.0 .... —87.0

Fig. 3.—Microvolt to dbm conversion scale for a
nominal SO ohm receiving system.

Calculating the overall receiver sys- 
tern sensitivity is done by first regard
ing the portion from the preamplifier 
back to the antenna the same as the 
situation shown in Fig. 1A. Thus, the 
preamplifier noise figure is raised by 
the line loss to 11 db. and its gain 
reduced by the line loss to 14 db. The 
noise figure of the original receiver (21 
db.) remains unchanged. The total 
noise figure is found from the following 
formula which relates the individual 
noise figures of several successive units 
to an overall figure:

N F total (db.) — 10 log

^NFi + +

Since only two stages are involved 
in this case, the part of the expression, 
NF3 — I/G 1G2. drops out and the re
sultant expression is:

N F total ( d b . )

= 10'<* (n *• + n n r )  
=  10 ice  (12.5 +  13<i2-  ’)

=  12.5 db.
The formula is simple to use as long 

as one remembers to convert the db. 
values for NF,, NF3 and Gi into num
erical ratios, using a simple power db. 
scale, before inserting these values into 
the formula.

The resultant noise figure (12.5 db.) 
is a considerable improvement although 
it does not equal the 5 db. which the 
preamplifier alone is capable of pro
ducing. The overall sensitivity can be 
found from Fig. 4 as —127 dbm. This 
assumes that the preamplifier band
width is not narrower than the 3 Kc. 
receiver bandwidth which, of course, 
would be the actual case. The —127 
dbm. figure, if converted into a micro
volt sensitivity, would produce about 
0.3 microvolts for 10 db. signal-to-noise 
ratio.

If one wanted to still further improve 
the overall receiving sensitivity, several 
choices are possible. One could replace 
the transmission line and other com
ponents in it with types having a sig
nificantly lower loss. One could also 
replace the preamplifier with an ad
vanced type having only a 1-2 db. noise 
figure. One could also try to locate 
the present preamplifier in such a 
manner, that its 5 db. noise figure is 
used to better advantages. Assuming

that the transmission line loss cannot 
be economically reduced and building 
of a significantly lower noise level pre
amplifier is not practical, the next situa
tion considers the effect of relocation 
of the preamplifier.
PREAMPLIFIER AT ANTENNA

Since the preamplifier noise figure is 
increased by the attenuation of the 
transmission line between it and the 
antenna, the logical location to preserve 
the preamplifier’s noise figure would 
seem to be at the antenna itself, as 
shown in Fig. 1C. In this location the 
noise figure and the gain of the pre
amplifier are not degraded by the line 
loss preceding the unit. The trans
mission line loss does, however, degrade 
the basic receiver noise figure, the same 
as in Fig. 1A. The resultant total noise 
figure and sensitivity can be calculated 
using the formula previously given. In 
this case, considering no line losses 
added to the preamplifier and the 6 db. 
line losses added only to the original 
receiver noise figure, we have:
N F to t a l  ( d b . )

= 10 ■<* ( 5 db- + 27 w a~ ')
= 10 log (8.2)
=  9.14 db.
The corresponding sensitivity is 

—130 dbm., or converted into terms 
comparable to the given receiver sen
sitivity, 0.2 microvolt for a 10 db. 
signal-to-noise ratio. This resultant
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noise figure and sensitivity is certainly 
an improvement over the situation out
lined for Fig. IB.

If one wished to consider still further 
improvements in the overall receiver 
system sensitivity, the practical ap
proaches begin to narrow rather rap
idly. For instance, the use of a really 
advanced type of preamplifier having a 
noise factor of 1-2 db. (and the same 
20 db. gain) would only produce a 
total noise figure of 8.2 db. (or a sen
sitivity of 0.19 microvolt for a 10 db. 
signal-to-noise ratio). Certainly the 
effort required to build this type of 
preamplifier would hardly be worth 
the minor gain in sensitivity that would 
be achieved.

The other possible approaches to im
proved system receiver sensitivity in
volve again either the reduction in the 
transmission line losses or the use of 
an additional preamplifier (or post
amplifier as it is called when installed 
in conjunction with a preamplifier). 
Assuming that economic factors ob
viate the first possibility, it is interest
ing to consider the advantages derived 
from the installation of two amplifiers.
COMBINED PRE AND POST 
AMPLIFICATION

Fig. ID shows the use of two ampli
fiers, one at the antenna as a pre
amplifier and another at the receiver 
or a post-amplifier. If possible, the 
preamplifier should be of better quality 
than the post-amplifier but it is assum
ed for this example that both amplifiers 
are of the same quality in order to 
derive some direct comparison to the 
use of the amplifier in the foregoing 
examples.

Looking “backwards” from the pre
amplifier to the antenna, the noise fig
ure and the gain data remain the same 
as in Fig. 1C. Also looking “back
wards” from the post-amplifier to the 
preamplifier, the noise figure and gain 
data for the post-amplifier are the same 
as that for the preamplifier in Fig. IB. 
The noise figure of the receiver re
mains unchanged. Combining these 
noise figures into the previously given 
formula, we have:
N F totai. (db.) — 10 log
U  db. +  l l d b : — 1 +  21 db — M
V ^  20 db. T  20 db . 14 db./

=  10 log (3.32)
=  5.2 db.

Thus, an overall noise figure almost 
exactly equal to that of the preamplifier 
can be achieved with this arrangement. 
Converted into a sensitivity figure, the 
noise figure produces —134 dbm. or, 
otherwise stated, 0.13 microvolt for 10 
db. signal-to-noise ratio.

If one looks closely at the formula, 
it will be noted that the overall noise 
figure goes closer to 5 db. as the post
amplifier is moved along the trans
mission line closer to the preamplifier. 
If one were dealing with an extremely 
long and lossy transmission line, it 
might well prove worthwhile to locate 
the post-amplifier in the middle of the 
transmission line run and even use a 
second post-amplifier at the receiver. 
Also, it should be obvious that the

amplifier with the lowest noise figure 
should be used as the preamplifier if 
two amplifiers are available and phys
ical conditions permit this type of 
placement. To use the lower noise 
figure amplifier as the post-amplifier 
would be wasting its advantage.
GRAPHING SYSTEM PERFORMANCE 
FOR ONE PREAMPLIFIER

From the data which has been pre
sented, it should be possible for any
one to calculate their receiving system 
sensitivity and to understand what 
steps might be taken to improve it. 
Deciding upon which steps are the most 
economical, both in terms of effort 
and equipment expense, can often be 
resolved by graphing the various pos
sibilities as shown in Figs. 5 and 6. 
Both graphs are based upon the con
ditions noted on the graphs but similar 
ones can be produced for any given 
receiving situation.

6AS1C R EC E IvE RA E N SiTIviTr loew :

Fig. 5.— Resultant overall sensitivity as the result 
of the use of various preamplifiers.

Fig. 5 relates the improvement in 
overall receiver system sensitivity to 
the use of receivers with different 
sensitivities with various quality pre
amplifiers. Several conclusions can be 
drawn from an examination of the 
graph. First, almost any type of pre
amplifier, no matter where it is placed, 
can considerably improve the perform
ance of a really poor receiver. Also, 
the use of an extremely low noise fig
ure preamplifier with a poor receiver 
produces a negligible improvement as 
compared to the use of an easier to 
build and less expensive preamplifier 
having only a moderately good noise 
figure.

Fig. 6.— System noise figure as affected by line 
loss, preamplifier noise figure and preamplifier 

placement.

Secondly, the inept use of a pre
amplifier of poor quality with a good, 
sensitive receiver can actually degrade 
the overall receiving system sensitivity. 
It is important to realise that this 
condition may not really be obvious 
when the preamplifier is used. The pre
amplifier provides gain and an “appar
ent” increase in signal strength will 
be observed for moderate to strong 
signals but actually very weak signals 
will not be heard as well as before. 
For instance, note from Fig. 5, the use 
of a preamplifier having a noise figure 
of 10 db. with a receiver having a 
sensitivity of 1 microvolt for a 20 db. 
signal-to-noise ratio. For the conditions 
shown, the total receiving sensitivity 
is actually reduced 5 db. by using the 
preamplifier.

Thirdly, the graph provides some 
indication of how worthwhile it is to 
reduce the preamplifier noise figure to 
the lowest possible value. Again, for 
the conditions shown, there is a notable 
gain achieved in reducing the pre
amplifier noise figure from 15 db. to 
10 db. or from 10 db. to 5 db. There 
is a smaller gain in reducing the noise 
figure from 5 db. to 3 db. and, although 
not shown on the graph, an almost non
existent gain in reducing the noise fig
ure from 3 db. to 0 db. As the noise 
figure of the preamplifier becomes less 
and less, the only way to squeeze still 
better performance from the receiving 
system is to either relocate the pre
amplifier or reduce the transmission 
line losses.

Fig. 6 presents still another interest
ing view of a receiving set-up. In this 
ease, the total receiving system noise 
figure is plotted as a function of the 
transmission line loss and the use of 
preamplifiers of different noise factors 
at both the antenna and at the receiver.

A number of conclusions can again 
be formed from examination of the 
graph. The use of the lowest noise 
figure preamplifiers at the antenna pro
duces the lowest overall system noise 
figure, but only as long as the trans
mission line attenuation remains high. 
Which is the most convenient and 
economical approach in a real situa
tion, to put a preamplifier at the an
tenna or to place it at the receiver but 
replace the transmission line with one 
having lower losses? A preamplifier 
of moderate quality (10 db. noise fig
ure) placed at the antenna will per
form slightly better than a preamplifier 
having a 5 db. noise figure placed at 
the receiver, as long as the transmis
sion line attenuation does not fall be
low 5 db. for the situation shown.

Another interesting point learned 
from the graph is that a preamplifier 
having a 10 db. noise figure will per
form just as well at the receiver as one 
having a 5 db. noise figure, providing 
transmission line losses are reduced to 
a minimum. So, the question of which 
course to follow depends upon whether 
it is more economical and convenient 
to build a lower noise preamplifier or 
to replace the transmission line. As 
noted before, it is really useless to 
carry both factors to their ultimate 
and some choice or balance between 
the two must be made in any given 
situation.

iContinued on Page 171
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M O O N BOUNCE 
giving the report, i.e. two minutes 
transmitting period followed by two 
minutes receiving period. 

The moon does not reflect like a 
mirror because of its curved and varied 
surface, but the bounce is more in the 
form of a splatter and only a very small 
amount of the signal is returned to 
the earth. Therefore the echo from the 
Moon Bounce may be heard by the 
sending station as well as any other 
station which has the moon in its 
"window". 

Because the rhombics are so long 
and the moon crosses the sky on a 
different course from day to day, only 
limited use of Moon Bounce can be 
made at present, using this fixed antenna 
technique. To overcome the limitation 
of the fixed rhombics, a fifty-foot 
diameter dish which can follow the 
course of the moon and other bodies 
in space is under construction. This will 
lift the useful time of transmission and 
reception from eight to twelve minutes 
twice a month, to whenever the moon 
is above the horizon (approximately 
10 hours every day). 

The second two-way contact from 
Australia was made with Mike K6MYC 
at the end of December 1966 and regu-
lar skeds have been maintained. Mike's 
contact is important in that home-made 
equipment was used at both ends. 

The stacked rhombic antennae are 
supported by four steel towers. They 
are made of hard drawn copper wire 
(14 s.w.g.) which is kept at a constant 
tension of 125 lbs. by means of 23 lb. 
concrete weights at the two side towers. 
These concrete weights are a few feet 
off the ground and are connected to 
the side insulators of the rhombics by 
I" diameter nylon rope halyards run-
ning through 1 J" nylon pulleys attached 
to the towers. 

To adjust the shape of the rhombics 
a theodolite was set up beneath the 
feed point and the included angle was 

(Continued on Page 19) 

Arising out of the Convention held 
at Birchip in the Victorian Western 
Zone on Saturday and Sunday, 2nd 
and 3rd November, 1968, a desire was 
expressed that Moon Bounce informa-
tion should be made available. 

These experiments, carried out by 
Ray VK3ATN, began early in 1966 with 
Mike Staal, K6MYC (in California), 
K2MWA/2 (a club station in New 
Jersey) and KOIJN (in Minessota) 
using 144.090 Mc. (2 metres). 

shared by Ray with W. (Bill) Conkel, 
W6DNG. The award was presented to 
Ray by the W.I.A. at a dinner in 1967. 
It reads: "Presented to W. (Bill) Con-
kel, W6DNG, and T. Ray Naughton, 
VK3ATN, for advancing the frontiers 
of Amateur Radio, proving commun-
ications via Lunar reflection to be 
within the realm of conventional ama-
teur operation." 

So far four stacked rhombics with 
sides 342 feet long and having a width 

Direction of Ihe 

r i s ing moon 

1 x * _L bar Va ) 

feea li jline 
300JV home made 
open wire line. 

N.B.—No transpositions in the feeding harness. Reason: can be used for 52 or 432 Mc. 

.. above ground 

At first, two stacked rhombics were 
used, each side being fifty wavelengths 
(342 feet), but the echos received in 
March and April 1966 were weak. To 
overcome this, an additional two rhom-
bics of the same dimensions were added 
to the stack. 

The times of the Moon Bounce were 
used to calculate the relation of the 
antenna at Birchip to the moon's orbit 
and also to determine when the moon 
will be in the "window" for that 
antenna. 

Ray was able to copy every try made 
by Mike K6MYC from May 1966, but 
Mike was not able to receive the sig-
nals sent from Australia until Mike 
made some adjustments to his equip-
ment. 

The first two-way contact by way 
of the moon's surface was made with 
K2MWA/2 on 26th November 1966. 
This club, which includes Dick Turrin, 
Rodger Alison, Ed. Chinnock and oth-
ers, used a sixty-foot commercial dish 
running 1,000 watts from Crawford 
Hill in southern New Jersey. This con-
tact created a new world record of 
10,417 miles, using any frequency for 
the Moon Bounce technique by either 
commercial or amateur stations. 

It will probably stand for a long time 
because it is difficult to get much fu r -
ther away and still have a "window" 
in which the moon would appear for 
both stations at the same time. 

As a result of this achievement, the 
A.R.R.L. (American Radio Relay Lea-
gue) Technical Award for 1966 was 

FIG.2. 

TWO Meter four slacked rhombics 

of 59 feet 3 inches have been used to 
concentrate the signal on the moon's 
surface when the moon appears in the 
antenna's window for a brief period 
twice in twenty-nine days. The moon 
is approximately over the Hawaiian 
Islands when this occurs. During this 
limited period the stations use a minute 
for sending the call and a minute for 
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A 300 W. P.E.P. 2 METRE S.S.B. TRANSMITTER 
A. S. LUNDYf* VK2ASI 

Following on f rom the 6 metre s.s.b. 
transceiver ("A.R.," Sept. '68), it was 
decided to t ry a similar unit on 2 
metres. In this case high power was 
required as extended ground wave was 
contemplated using stacked 10 element 
yagis. Owing to the larger p.a. box 
needed to accommodate the parallel 
line tank circuit and the extra stages 
involved in double conversion, it was 
only possible to fit a transmitter on the 
same size chassis as the 6 metre t rans-
ceiver. The author already had an all 
transistor receiver on 2 metres, so this 
was no disadvantage. 

CHASSIS 
The chassis was formed from half 

hard 16 gauge aluminium sheet. The 
dividing partitions a re 3" high with 
a J" turned at r ight angles top and 
bottom to allow riveting to the chassis 
and the at tachment of the v.f.o. box 
and p.a. box lids with self-tapping 
screws. 

The v.f.o. drive is two 6- to- l Jackson 
verniers and knobs, same as in the 6 
metre unit. The 6/40 final is mounted 
horizontally and adequate ventilation 
must b e provided for in the chassis 
under it and in the lid above it. 
e 36 O t h o S t r e e t , I n v c r e l l , N . S . W . , 2360. 

The p.a. tuning capacitor is a but ter-
fly condenser f rom a SCR522 unit, 
which has been double spaced by 
removing every second rotor and stator 
plate, then re-positioning the stator 
plates. It has three rotor and two stator 
plates left per side. 

CIRCUIT 
The circuit up to the first mixer is 

similar to the 6 metre unit, except that 
a 6BL8 is used as an audio amplifier 
to give a bit of gain in reserve. A 
valve circuit is used as a carrier oscilla-
tor instead of a transistor. 

A 6BE6 is used as a first mixer to 
combine the 6 Mc. u.s.b. signal with the 
15.1 to 15.3 Mc. f rom the v.f.o. to give 
21.1 to 21.3 Mc. Checking of the sig-
nal quality and initial calibration can 
now be done using a 15 metre receiver. 

The 6 Mc. filter was "home-brewed" 
using disposal FT243 crystals, and, as 
a couple of hundred were available on 
this frequency to work with, this f r e -
quency was chosen. Some mounted and 
aligned filters are available at $7. 

The 21 Mc. signal is inductively 
coupled f rom L4 to L5 whiph is spaced 

away. L5 provides a push-pull 
signal to the grids of a 6J6 twin triode 
which runs as a balanced mixer. An 

injection frequency of 123 Mc. is used 
so as to come out on 144.1 to 144.3 Mc. 
u.s.b. The overtone oscillator circuit 
is the one supplied by the 61.5 Mc. 
crystal manufacturer . Doubling to 123 
Mc. occurs in the plate circuit. 

It was necessary to use a cathode 
follower stage between the overtone 
oscillator and the balanced mixer to 
prevent pulling of the crystal by the 
21 Mc. s.s.b. input. This overtone circuit 
seems to be easily pulled by circuit 
variations, so make sure that the slugs 
in the series inductance and the plate 
coil are firmly secured. 

Inductive coupling is used through to 
the final, the driver and final grid cir-
cuits L10 and LI 2 are connected first 
and are resonated on 2 metres with the 
valve input capacitance. The valve 
screen and cathode capacitors must be 
connected and resonance should be 
achieved by slight adjustment of the 
turns spacing. 

The balanced mixer and driver plate 
coils L9 and L l l are then connected and 
adjusted for maximum output by means 
of the 0-6 pF. trimmers. Also adjust 
the turns spacing so as the trimmers 
are almost at maximum so as to get 
capacitive balance with the 5 pF. mica 
capacitor at the other side of the coil. 

Adjv»l v»ly< lor ft I. talxi T»A 
C»lh»d"i 

Z*MV 

V»OQEO Jl<2 

SCR5M 

E»Mh. 

C*th»d> currant. 
0-200m». 

.1*0.6 6*2 70s FIG. 1. VK2ASI. 2 METRE S5.B. TRANSMITTER. 
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L9 and L10 only need slight coupling 
but L l l and L12 need to be coupled 
into each other to get sufficient drive. 

The final has a parallel line tank 
circuit made from 3/16" copper tubing 
which was silver plated, and the tuning 
condenser stator plates also form part 
of the line. Flexible copper braid con-
nects from the tuning condenser to the 
final plate pins. 

The 100 pF. capacitors on the driver 
and final screens have leads which 
make them a series tuned circuit on 2 
metres. 

Output should be detectable at 6 Mc. 
(V3), at 21 Mc. and at the balanced 
mixer, using the g.d.o. as a detector. 
The 6/40 bias is set so as to give 30 
to 35 mA, standing current (screen 
current less than 1 mA.) and should go 
up to 180 to 200 mA. on long syllables 
with the meter used, which responds 
fairly quickly. Screen current will 
then be about 20 mA. 

No instability problems were en-
countered with the driver or final, but 

if it is desired that maximum r.f. occur 
at minimum current, then some ex-
ternal neutralisation of the final will 
be necessary. 

When first tried, the s.s.b. signal put 
out by the unit was not resolvable, this 
was a threshold effect in that as long 
as the 2 metre output was kept below 
about 5 watts, or the final disabled, no 
trouble was experienced, but as soon 
as the output exceeded this threshold 
the signal on 2 and 15 metres immed-
iately degenerated into an unintellig-
able snarl. 

This effect was traced to the v.f.o., 
and I assume that the 2 metre output 
was being rectified by the transistor 
junction and causing severe f.m. or 
what-have-you in the v.f.o. The v.f.o. 
circuit, which was built on a piece of 
matrix board was removed from its 
position under the chassis and placed 
inside the v.f.o. box. This cured the 
trouble. 
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COIL DATA 
The following coils are found on 7 

mm. slug-tuned formers: 
LI—2 x 20 turns bifilar 30 B. & S. 
L2—20 turns 30 B. & S., same former, 

spaced 3/16" from LI . 
L3—35 turns 30 B. & S. 
L4—16 turns 28 B. & S. 
L5—20 turns 28 B. & S. 
L6—16 turns 28 B. & S. 
L7, v.f.o. coil—10 turns 20 B. & S. 

on i" former, coat with Araldite. 
The following coils are 3/8" inside 

diameter, wound with 20 B. & S. 
L8—4 turns 3/4" long. 
L9—6 turns 5/8" long. 
L10—4 turns close wound. 
L l l—6 turns 3/4" long. 
LI2—3 turns 1/2" long. 
L13—3/16" copper tubing as psr dia-

gram. 
L14—1/8" copper tubing hairpin, 2" 

long each leg. 
RFC 1—28 B. & S. close wound on 

1/4" former 1/2" long. 

FINDING TRUE RECEIVER 
SENSITIVITY 

t Continued f rom Page 14) 

SUMMARY 
This article has tried to present a 

method, using the minimum of mathe-
matics, by which any Amateur can cal-
culate or graph what is really happen-
ing with his receiving set-up. The 
material presented is only valid absol-
utely for 50 ohm (transmission) line 
systems but the relative results are 
applicable to other impedance systems 
also. Some technical inaccuracies are 
present in the methods used but they 
really are of a minor nature and prob-
ably will never be of concern in an 
actual situation. For instance, signal-
to-noise ratios instead of signal-plus-
noise to noise ratios were used for the 
receivers. 

There may also be other reasons 
present in a specific situation for the 
choosing of a location for a preamplifier 
or post-amplifier. For instance, in a 
situation where noise pickup by the 
transmission line is fairly high, the use 
of a preamplifier by the antenna might 
show actual results far better than 
those indicated by strict formula anal-
ysis. In another situation where only 
part of a transmission line is subject to 
a severe noise field, it might be best 
to place a preamplifier and post-
amplifier in the line immediately before 
and after the affected section. 

No matter what the situation is, how-
ever, an initial analysis using the meth-
ods described in this article will pro-
duce a clearer picture of what the 
overall situation is like and, hopefully, 
produce some ideas on the best way 
to go about hearing the weak ones 
with a minimum of strain. 

FIG. 2. C H A S S I S LAYOUT. 
AMATEUR FREQUENCIES: 

USE THEM OR LOSE THEM! 
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Front view of the Clipper-Filter. From left to right: 
J1 and S I are at the top and R1 and R2 are at 

the bottom. 

A C.W. 
CUPPER-FILTER 
USING FETs* 
R. W. FISH, W20WF 

The photographs and drawings show 
a c.w. clipper-filter that uses N-channel 
FETs. Although this device was de-
signed primarily as an experiment in 
the use of solid-state circuits, it is quite 
practical, particularly when used with 
the present-day transceiver that offers 
only 2,500 cycles selectivity for c.w. 
work. Having a bandwidth of about 90 
cycles at 10 db. down and approxi-
mately 450 cycles at 40 db. down (see 
Fig. 2), the gadget does a very nice job 
even with receivers having 500 cycles 
selectivity. There is no ringing or 
instability evident in the clipper-filter, 
and the power drain f rom a self-
contained 22 J volt battery is only about 
7 mA. 

CIRCUIT DETAILS 
The circuit is based on time-proven 

vacuum-tube designs described in 
"QST" in recent years by Grammer,1 

Campbell" and Albert.3 Referring to 
Fig. 1, CR1 and CR2 are positive and 
negative series diode limiters. Positive 
voltage is applied to the anodes of CR1 
and CR2, forward biasing the diodes 
into conduction. Positive pulses above 

* R e p r i n t e d f r o m " Q S T " f o r F e b r u a r y 1969. 
1 G r a m m e r . " A n A c c e s s o r y f o r C.W. R e c e p t i o n , " 

•QST," J u l y 1950. p. 11. 
3 C a m p b e l l . " M o d e r n i s i n g t h e C . W . C l i p p e r -

F i l t e r . " " Q S T , " D e c e m b e r 1956, p . 36. 
» A l b e r t . " G r e a t e r S e l e c t i v i t y w i t h t h e C .W. 

C l i p p e r - F i l t e r , " " Q S T , " S e p t e m b e r 1957, p. 24. 

the bias level set by R1 a re clipped by 
CR1, and negative pulses by CR2. 

Q1 through Q4 are audio amplifiers. 
To avoid possible overload, the source 
resistors of Q1 and Q2 are not by-
passed. Additional overload protection 
is provided by an a.I.e. circuit between 
the drain lead of Q4 and the cathode of 
CR2. A portion of the signal developed 
across the primary of T4 is rectified 
by CR3, and the resulting d.c. voltage 
is used to reverse bias CR2. 

Between each of the amplifiers is a 
series resonant circuit (e.g. L1/C1/C2 
between Q1 and Q2) that peaks at 
about 950 cycles, and a parallel resonant 
circuit (e.g. L l / C l between Q1 and 
Q2) that presents an audio notch at 
approximately 1,800 cycles. 

T4 matches the collector impedance 
of Q4 to high impedance (2,000 ohms 
or more) headphones. 

View of the Clipper-Filter showing the battery 
and main circuit board. 

CONSTRUCTION 
The c.w. clipper-filter was constructed 

in a 4 x 5 x 6 inch minibox. LI, L2 
and L3 were made from 7-hy. filter 
chokes by removing the f rame and "I" 
laminations (bar) f rom each inductor. 
Because the resulting inductances were 
not identical, slightly different values 
of capacitance were used with each 
choke. 

The tuned circuits were adjusted 
before assembly and then checked and 
re-peaked where necessary by slight 
alteration of capacitor values. Very 
little re-peaking was actually required. 

As measured, the chokes used ranged 
in value f rom 1.54 to 1.69 hy., and each 
inductor had a Q of 14. CI, C3 and 
C5 measured from 0.0047 to 0.0069 uF., 
and C2, C4 and C6 measured from 
0.012 to 0.018 uF. 

As shown in the photographs, per-
forated circuit board was used to sup-
port the parts. A metal chassis should 
not be used because it will adversely 
affect the Q of the chokes, resulting 
in a loss of gain and selectivity. 

TESTING AND USE 
If suitable test equipment is available 

for measuring inductance and capaci-
tance, it's no chore to resonate the 
series-tuned circuit between each stage 
at 950 cycles and to resonate the par -
allel-tuned circuit between each stage 
at 1,800 cycles. However, if the test 
gear cannot be obtained, it is best to 
build the clipper-filter using the mini-
mum capacitance value for each range 
mentioned previously and then add 
small amounts of capacitance as neces-
sary until the desired band-pass curve 
is obtained. Proceed as follows: 

So that no clipping occurs, set the 
arm of R1 at maximum resistance above 
ground. Connect the output of an audio 
generator to PI and connect an oscillo-
scope or an a.c. v.t.v.m. across J l . Use 
a 2,200 ohm J watt composition resistor 
as the output load for T4. Vary the 
frequency of the audio generator from 

( C o n t i n u e d o n P a g e 19) 

Side view of the Clipper-Filter showing LI, L2 
and L3 sandwiched between strips of 

perforated board. 

BT1—221/2 volt battery. L1, L2, 13—7 hy. 50 mA. filter choke modified as 
C1-C6 inc.—See text. described in text. 
CR1, CR2. CR3—Small signal silicon diode (1N914). 01-04 inc.—N-channel FET, TIS14 used. 2N3819 or 

MPF102 suitable. 
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PROVISIONAL SUNSPOT NUMBERS
MARCH 1060

Dependent on observations a t Z urich  O bserva
tory  and  its stations in Locarno and  Arosa.

Day R Day R
1 ......... 132 16 158
2 ......... 111 17 170
3 ......... 103 18 211
4 ......... 108 19 192
5 ......... 117 20 196
6 ......... 123 21 204
7 ......... 115 22 207
8 ......... 108 23 157
9 ......... 113 24 146

10 ......... 107 25 152
11 ......... 101 26 149
12 ......... 85 27 156
13 ......... 88 28 141
14 ......... 90 29 142
15 ......... 114 30 158

31 138
Mean equals 138.5.

Smoothed Mean for Septem ber 1968: 107.1.
—Swiss Federal O bservatory, Zurich.

C.W. CUPPER-FILTER
<Continued from Page 181

500 to 2,000 cycles while making a 
graph of the output voltage. If neces
sary, change Cl through C6 to obtain 
the desired peak, notch and bandpass. 
For example, if the peak frequency is 
too high, increase Cl, C3 or C5, or any 
combination of these capacitors as 
necessary. If the notch frequency is 
too high, increase C2, C4 or C6, or any 
combination of these capacitors as 
necessary. Be careful not to overload 
the clipper-filter or the gadget will 
appear to have a very broad bandpass.

Fig. 2.— Selectivity Curve of the 
Clipper-Filter.

To use the clipper-filter, set R1 as 
mentioned above. Insert P I in the 
receiver headphone jack, and plug high 
impedance (2,000 ohms or more) head
phones in J l .  Then adjust R2 so that 
there is no apparent difference in the 
strength of a c.w. signal with the unit 
switched in or out. Finally, set R1 at 
the desired clipping level.

R1— 10.000 ohm control, linear taper. 

R2— 5 megohm control, audio taper.

MOON BOUNCE
(Continued from  Page 15)

adjusted by means of turn-buckles in 
each of the four steel halyards at the 
driven end tower. Thus, with the con
crete weights at the sides and the 
buckles a t the end, the shape of the 
rhombics are maintained in spite of 
temperature variations and the wind.

The stacked rhombics begin seven
teen feet from the ground and are 
spaced six feet apart so that the total 
height is thirty-five feet. Experiments 
were made with the included angle by 
adjusting it between eight and twelve 
degrees. So far ten degrees has given 
the best results.

Since the antenna was originally in
stalled with a fixed azimuth heading 
four fifteen-foot long “barn door 
tracks” have been mounted horizon
tally at the terminated end tower. This 
enables the azimuth to be varied by 
a little more than one degree of arc 
which enables the antenna to be more 
accurately pre-set in a position so that 
the moon will cross the “window” at 
the centre of the main lobe.

It was found that this azimuth change 
upset the level of the rhombics a t the 
centre supports and this has been over
come by having the side tower halyard

Tt. T2. T3—Output transformer. 2,000 ohm primary 
to 10.000 ohm secondary.

Tt— Driver transformer. 10.000 ohm primary to 
2.000 ohm secondary.

pulleys so attached to the supporting 
tower by means of hooks which can be 
attached to pre-set positions, depending 
upon the azimuth heading of the main 
lobe or main axis.

The antennae are fed by halfwave 
sections which in turn are fed by full- 
wave sections, as can be seen in the 
sketch. A quarter-wavelength “Q” bar 
connects the system to an open feedline. 
The spacing of the feedline is a half 
an inch and the spacing of the “Q” 
bar is 3/8 inch approximately, which 
can be varied to give lowest v.s.w.r. 
of about 1.05:1. In this way the imped
ance of about 170 ohms at “A” is 
matched with the 300 ohm impedance 
of the transmission line.

It should be noted that every effort 
has been made to have the whole sys
tem built as efficiently as possible, thus 
the reason for home-made open wire 
feeders with spreaders approximately 
8 ft. apart and the line held taught with 
200 lb. strain. This gives an essentially 
air spaced line approximately 120 feet 
long with a loss below £ db.

—Compiled by Ronald E. A llenpam e. VK3AIS. 

, r- - ..... ■■ -------- ------------■■------ .

NON-DELIVERY OF ''A.R"
If you are not receiving your copy 

of "A.R." please follow these steps 
which will ensure the correct pro
cedure is followed: any attempt to 
short circuit the system will only 
further delay matters.

Write to your Divisional Secre
tary advising non receipt of "A.R."; 
do not write to "A.R." The Div
isional Secretary should write to 
the Circulation Manager "A.R.," 
P.O. Box 36, East Melbourne, Vic., 
3002, advising him of the problem. 
Unless this advice is received be
fore the 5th of the month, a further 
month must elapse before the 
member can be re-instated upon 
the circulation list.

Please ensure that you always 
advise your Divisional Secretary in 
writing, verbal advice will not do.
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REMEMBRANCE DAY CONTEST, 1969 
membrance Day from VK4BBB log 
VK4BAA." 

C.w.: Substitute operators will call 
"CQ RD de" followed by the group 
call sign comprising the call of the 
station they are operating, an oblique 
stroke and their own call, eg., "CQ RD 
de VK4BBB/VK4BAA." 

Contestants receiving signals from a 
substitute operator will qualify for 
points by recording the call sign of 
the substitute operator only. 

7. Entrants must operate within the 
terms of their licences. 

8. Cyphers—Before points may be 
claimed for a contact, serial numbers 
must be exchanged and acknowledged. 
The serial number of five or six figures 
will be made up of the RS (telephony) 
or RST (c.w.) reports plus three 
figures, that will increase in value by 
one for each successive contact. 

If any contestant reaches 999 he will 
start again with 001. 

9. Entries must be set out as shown 
in the example, using ONLY ONE 
SIDE of the paper and wherever pos-
sible standard W.I.A. Log Sheets 
should be used. Entries must be clearly 
marked "Remembrance Day Contest 
1969" and must be postmarked not later 
than 8th September, 1969. Address them 
to "Federal Contest Manager, W.I-A., 
G.P.O. Box N1002, Perth, 6001, West. 
Aust." Later entries will be dis-
qualified. 

10. Scoring will be based on the 
table shown. 

SCORING TABLE 
To 

VK
O T-i > 

VK
2 

VK
3 sc > VK
5 

VK
6 

VK
7 00 

g 

VK
9 

VKO - 6 6 6 6 6 6 6 6 6 
VKl 6 - 1 1 2 3 5 4 6 5 
VK2 6 3 - 1 2 3 5 4 6 5 
VK3 6 4 1 - 2 1 4 3 6 5 
VK4 6 3 1 2 - 3 6 5 4 3 
VK5 6 5 2 1 3 - 4 3 3 6 
VK6 6 6 2 1 4 2 - 3 5 6 
VK7 6 5 1 1 3 2 5 - 5 6 
VK8 6 5 1 1 2 3 6 4 - 3 
VK9 6 5 1 2 3 4 5 6 1 -

Note.—Read table from left to right 
for points for the various call areas. 

In addition, all intrastate contacts 
on bands 52 Mc. and above are worth 
1 point each. 

Portable Operation: Log scores of 
operators working outside their own 
Call Area will be credited to that Call 

EXAMPLE OF TRANSMITTING LOG EXAMPLE OF RECEIVING LOG (VICTORIAN S.W.L.) 
Date/ 
Time 

G.M.T. 
Band 

Emission 
and 

Power 
Call 
Sign 

Worked 
RST No. 

Sent 
RST No. 
Received 

Points 
Claim. 

Date/ 
Time 

G.M.T. 
Band Emis-

sion 
Call 
Sign 

Heard 
RST No. 

Sent 
RST No. 
Received 

Station 
Called 

Points 
Claim. 

Aug. '69 
16 0810 7 Mc. A3 (a) VK5PS 58002 VK6RU 1 
16 0812 

A3" 
VK6RU 59007 VK7EJ 4 

16 1035 52 ,. A3" VK4ZAZ 56010 VK5ZDR 2 
16 1040 i* •• VK3ALZ 59025 VK3QV 1 

Note.--Standard W.I.A. Log Sheets may be used to follow above form. Note.—Standard W.I.A. Log Sheets may be used to follow the above form. 
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A perpetual trophy is awarded an-
nually for competition between Divi-
sions. It is inscribed with the names 
of those who made the supreme sacri-
fice, and so perpetuates their memory 
throughout Amateur Radio in Austra-
lia. 

The name of the winning Division 
each year is also inscribed on the 
trophy and in addition, the winning 
Division will receive a suitably in-
scribed Certificate. 
Objects 

Amateurs in each Call Area will 
endeavour to contact Amateurs in other 
Call Areas. In addition, 
Amateurs will endeavour to 
contact any other Amateurs 
on the authorised bands 
above 52 Mc. (i.e. intrastate 
contacts will be permitted 
on the v.h.f./u.h.f. bands) 
for scoring purposes. 
Contest Date 

0800 hrs. GMT Saturday, 
16th August, 1969, to 0759 
hrs. GMT Sunday, 17th 
August, 1969. 

All Amateur Stations are 
requested to observe 15 
minutes' silence before the 
commencement of the con-
test on the Saturday after-
noon. An appropriate broad-
cast will be relayed from 
all Divisional Stations dur-
ing this period. 

c.w. transmissions. Refer to Rule 11 
concerning Log entries. 

5. For Scoring, only one contact per 
station per band is allowed. However, 
a second scoring contact can be made 
on the same band using the alternate 
mode. Arranged schedules for contacts 
on the other bands are prohibited. 

6. Multi-operator stations are not 
permitted. Although log keepers are 
permitted, only the licensed operator is 
allowed to make contact under his own 
call sign. Should two or more wish 
to operate any particular station, each 
will be considered a contestant and 
must submit a separate log under his 

2. All Australian Ama-
teurs may enter the Con-
test whether their stations 
are fixed, portable or 
mobile. Members and non-
members will be eligible for 
awards. 

3. All authorised Ama-
teur bands may be used and 
cross-mode operation is per-
mitted. Cross-band operation is not 
permitted. 

4. Amateurs may operate on both 
Phone and C.w. during the Contest, 
i.e., Phone to Phone or C.w. to C.w. 
or Phone to C.w. However only one 
entry may be submitted for sections 
(a) to (c) in 1. 

An open log will be one in which 
points are claimed for both phone and 

Remembrance Day Contest Trophy 
own call sign. Such contestants shall 
be referred to as "substitute operators" 
for the purposes of these Rules and 
their operating procedure must be as 
follows:— 

Phone: Substitute operators will call 
"CQ RD" or "CQ Remembrance Day" 
followed by call of the station they are 
operating, then the word "log" followed 
by their own call sign, e.g., "CQ Re-

RULES 
1. There shall be four 

sections to the Contest:— 
(a) Transmitting Phone. 
(b) Transmitting C.w. 
(c) Transmitting Open. 
(d) Receiving Open. 



Area in which operation takes place, 
e.g. VK5ZP/2. His score counts to
wards N.S.W. total points score.

11. All logs shall be set as in the 
example shown and in addition will 
carry a front sheet showing the fol
lowing information:—
N am e..............................Section..................
Address.......................Call Sign...................
...........................Claimed Score...................

No. of C ontacts..................
Declaration: I hereby certify tha t I 

have operated in accordance with the 
Rules and spirit of the Contest.

Signed...............................
D a te ..................................

All contacts made during the Con
test must be shown in the log sub
mitted (see Rule 4). If an invalid 
contact is made it must be shown but 
no score claimed.

Entrants in the Open Sections must 
show c.w. and phone contacts in 
numerical sequence.

12. The Federal Contest Manager 
has the right to disqualify any entrant 
who, during the Contest, has not ob
served the regulations or who has con
sistently departed from the accepted 
code of operating ethics. The Federal 
Contest Manager also has the right to 
disallow any illegible, incomplete or 
incorrectly set-out logs.

13. The ruling of the Federal Con
test Manager of the W.I.A. is final 
and no disputes will be discussed.

Awards
Certificates will be awarded to the 

top scoring stations in Sections (a) to

(c) of Rule 1 above, in each Call Area. 
There will be no outright winner for 
Australia. Further Certificates may be 
awarded a t the discretion of the Federal 
Contest Manager.

The Division to which the Trophy 
will be awarded shall be determined 
in the following way.

To the average of the top six logs 
shall be added a bonus arrived a t by 
adding to this average the ratio of 
logs entered to the number of State 
Licensees (including Limited Licen
sees), multiplied by the total points 
from all entries in Sections (a), (b) and 
(c) of Rule 1.

Average of top six logs +
Logs Entered Total Pts. from ~) 

State Licensees X all Entrants in >■ 
includ. Z Calls Sect, (a) (b) (c) j
VK1 logs and scores will be added 

to VK2, similarly VK8 to VK5, and 
VKO to VK7.

Also VK9 logs and scores will be 
added to the Division which is geo
graphically the closest, e.g.

New Guinea, Papua and New 
Britain ...................................  to VK4

Norfolk Island ..............  „ VK2
Christmas and Cocos Islands „ VK6
Acceptable logs for all Sections shall 

show at least five valid contacts.
The trophy shall be forwarded to 

the winning Division in its container 
and will be held by that Division for 
the specified period.

RECEIVING SECTION 
(Section D)

1. This section is open to all Short 
Wave Listeners in Australia, but no
active transm itting station may enter.

2. Contest times and loggings of 
stations on each band are as for trans
mitting.

3. All logs shall be set out as 
shown in the example. The scoring 
table to be used is the same as that 
used for transm itting entrants and 
points must be claimed on the basis 
of the S tate in which the receiving 
station is located. A sample is given 
to clarify the position.

It is not sufficient to log a station 
calling CQ—the num ber he passes in 
a contact must be logged.

I t is not permissible to log a station 
in the same call area as the receiving 
station on the m.f. and h.f. bands 1.8- 
30 Mcs., but on bands 52 Mrs. and 
above such stations may be logged, 
once only per band, for one point. See 
example given.

4. A station heard may be logged 
once on phone and once on c.w. for 
each band.

5. Club receiving stations may enter 
for the Receiving Section of the Con
test, but will not be eligible for the 
single operator award. However, if 
sufficient entries are received a special 
award may be given to the top re
ceiving station in Australia. All 
operators must sign the Declaration.

Awards
Certificates will be awarded to the 

highest scorers in each call area. F ur
ther Certificates may be awarded at 
the discretion of the Federal Contest 
Manager.

NOTES ON 1969 N.F.D. -  AS SEEN BY THE VK2AAH/P GROUP
The VK2AAH/P expedition this year 

was similar in form to those of 1966, 
1967 and 1968.

All antennas were transported to the 
site (a 4,000 ft. mountain, 60 miles west 
of Sydney) on the ski bars of two cars.

These antennas comprise:
A two element 14 Me. Yagi.
A two element 21 Me. Yagi.
A three element 28 Me. Yagi.
Two J-wave verticals for 7 Me. 

(one becomes base loaded for 
3.5 Me.).

A four element Yagi for 52 Me.
A four element Yagi for 146 Me.
A ten element Yagi for 144 Me.
An umpteen element stacked col- 

inear for 144 Me.
We arrived at the site at 10 o’clock 

local time and by 1400 hours all was 
ready.

The scattering of antennas was a 
pretty sight, and a good sound to hear 
was the purr of the 7.5 KVA alternator 
with its 12 h.p. four-cylinder “donk”.

The sun was blazing down on the 
scene as our cooks prepared the first 
field day meal. Great dollops of stew, 
with a pint of mashed potatoes each! 
Sweets? Yes! Plum pudding and cream, 
washed down into one’s innards with a 
pint of black coffee.

Did I say cooks? I mean Chefs!

At the witching hour of 1600 hours 
local, all stations opened up.

Carl VK2BKM on 7 Me.
Syd VK2SG on 14 Me.
Charlie VK2KM on 21 Me.
David VK2ZVW on 144 Me.
Wal VK2AXW on 52 Me.

Harold VK2AAH was looking over 
3.5 Me., but it was expectedly dead.

7 Me. ran well at all times, with 
split frequency W contacts giving us 
ample points during hours of darkness.

14 Me. was hot all the time except 
for a few daylight hours on Sunday. 
Nearly 3,000 points on this band tells 
its own story.

21 and 28 Me. behaved reasonably 
well, with over a thousand points for 
each band.

The v.h.f. men performed great feats 
to knock out six hundred points.

Little 3.5 Me., with its barefoot 
mobile KWM2, gave us 200 points, and 
the interesting thing was that no equip
ment gave any trouble a t all.

This included two KWM2s, two 
SW400s, three linears, and a fair bit 
of home-brewed v.h.f. gear.

All antennas stayed up, the weather 
was excellent, and what more could 
one want, with a bunch of good chaps, 
bags of operating available, plenty of 
food (cornflakes, followed by sausages

and eggs Sunday morning, and a nice 
salad at midday) and even a little time 
for ragehewing now and again.

But after the feast, the reckoning.
At 1600 hours local, all the above 

goodies had to be taken down. One 
feels a little sad at this time, but be
cause of approaching darkness, one 
hurries about multifarious tasks.

Anyway, by 1800 hours, we were 
ready to go, and what were our thoughts 
as we drove the 85 miles back to 
Sydney?

Mine ran along something like: Be 
terrific to fall into bed (most of us had 
almost no sleep at a ll)—Jolly good 
score, I think—Wonder if the others 
(competitors) caught the 21 and 28 Me. 
openings?—Good food this year—Not 
many real dogpiles this time—Hope 
Carl VK2BKM enjoyed his first Field 
Day—Better watch these speed limits 
carefully, the Datsun seems a little 
frisky in the mountain air—I don’t— 
Hope Syd’s okay (VK2SG) driving that 
VW with the 7 KVA generator in the 
trailer—Glad Peter and Steve were 
there (our S.w.l’s)—Good old Laurie 
VK2ZJC got the 14 Me. Yagi 42 ft. up 
in the air again.

And then we reached home, and 
Peter and I unloaded my car in the 
darkness. Didn’t you go Field Day-ing 
this year?
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W.I.A. Federal President's Speech to N.Z.A.R.T. Conference
(The following is the text of a speech 

delivered by the Federal President of 
the Wireless Institute of Australia (Mr. 
Michael J. Owen, VK3KI) at the Gis
borne Conference of the N.ZA.R.T. on 
Saturday, 31st May, 1969.)

May I, at this first formal opportun
ity, express the thanks of the Wireless 
Institute of Australia and my personal 
thanks for your invitation to attend 
this Conference.

When your President in Sydney, Aus
tralia, at Easter 1968, invited the 
Federal President of the Wireless Insti
tute of Australia to attend your Con
ference, I, like everyone else, was 
confident that our incoming President, 
John Battrick, VK30R, would be here 
today. No doubt by now many of you 
know that for personal reasons John 
was forced to resign as Federal Presi
dent last Easter after only one year 
in that office, though he remains the 
Institute’s Region III. Director. To him 
and to our present Federal Secretary, 
Peter Williams, VK3IZ, Amateurs in 
this Region owe a great debt.

The Region III. Congress from which 
so much has stemmed, may not have 
come about so soon without the dedica
tion of these two men. For this reason, 
I am sorry that John is not able to 
be here himself today.

Whilst I am talking of people, may 
I, without presuming to intrude on 
either his personal affairs or the affairs 
of N.Z.A.R.T., refer to your President, 
Harp’ Burton. I confess I had to read 
April “Break In" twice before I dis
covered that Harry had decided not to 
seek re-election this year. I would like 
to assure you that as an ambassador 
on behalf of N.ZA.R.T., your Presi
dent is extremely effective. I know he 
made many good friends in Australia. 
He sold Amateur Radio effectively, and 
I believe has done much to cement 
relationships between the W.IA. and 
N.Z.A.R.T.
AMATEUR RADIO 
IN AUSTRALIA

Your President suggested that I 
should tell you something of Amateur 
Radio in Australia. There is much 
similarity in the manner in which 
Radio Amateurs are regulated in our 
respective countries. Like you, we 
exist by reason of suborinate legisla
tion—regulations. In Australia this 
means we are effectively under the 
control of the Postmaster General’s 
Department. No doubt, should the 
need arise, our voice would be heard 
in the Federal Parliament. We prefer, 
however, to rely heavily on our very 
cordial relationship with those officers 
who are responsible for the administra
tion of Amateur Radio at an adminis
trative level.

The whole trouble with this sort of 
system is that we become over-depend
ent on the personality of the individual 
administrator. Yet I do not see any 
real alternative.

It may well be that a quasi judicial 
system, such as the American Federal

- i— — -------------- — ■--------- -— ■— --------- +

•  At the time of going to press, 
the Federal President of the W.IA., 
Michael Owen, VK3KI, is on his 
way home from the N.Z.A.R.T. 
Conference, which was held over 
the week-end of 31st May/1st June. 
Michael’s attendance was at the 
Invitation of the N.Z.A.R.T. Presi
dent made when he was in Aus
tralia last year.

Many subjects were listed for 
discussion with our New Zealand 
friends, not the least of which was 
the Region III. activities.

4— — .— ..— — — — ----------------- — ..— j.

Communications Commission, with its 
legalistic rule-making procedures, is a 
luxury that our country can hardly 
afford. It is certainly a luxury that the 
Amateur Service could not afford.

Our long term security, perhaps, lies 
more in the hands of our national Radio 
Societies such as N.Z.AJR.T. and W.I.A. 
Strong representative and responsible 
Amateur organisations are, I think, a 
very important part of our Amateur 
Radio security.

Whilst I suggest that a strong nation
al radio society is important to us all, 
there are, of course, some dangers in a 
society which is over-influential. There 
is a great temptation when confronted 
with a problem on Amateur bands, to 
seek to solve it by regulation.

The W.IA. has always had a strong 
distaste for such a solution; indeed we 
seek less regulation than more—we 
never reject a privilege. Perhaps our 
attitude is partly reflected in the fact 
that there is no regulation of modes 
within different segments of our bands, 
though this has been suggested from 
time to time as a solution to specific 
problems.

For our sub-bands we rely on what 
we call a gentleman’s agreement. 
Whilst we are not all really gentle
men, the system works remarkably 
well. As a basic philosophy, I think 
the Institute’s philosophy is a very 
sound philosophy. The temptation to 
solve a particular problem by a general

Michael Owen, VK3KI, 
Federal President, W.IA.

regulation seems so often to result in 
a restriction that has effects that were 
unforeseen. More important, self- 
discipline is surely better than a police 
imposed discipline.
SURVEY BY “A.R.”

To give you any general picture of 
Amateur Radio in Australia is hard. 
However, it may be of interest to you 
if I tell you of a survey that was con
ducted by the Publications Committee 
of the Institute’s journal, “Amateur 
Radio”. This survey is probably the 
only reliable source of information in 
recent years. It is based on a staggering 
response equal to 30.3% of the maga
zine’s total circulation.

This reveals that over all, 53.2% of 
Australian Amateurs use mainly home
made equipment and 30.6% use mainly 
commercial equipment. 16.2% say they 
use a 50-50 mixture.

This percentage of commercial gear 
ranges from 39% in Western Australia 
to 19.3% in South Australia.

In terms of money, those conducting 
the survey concluded that Australian 
Amateurs each spend an average of 
$132 each year on their hobby. In 
other words, in Australia, Amateurs, 
we believe, will spend this year around 
$560,000 on their hobby. No doubt it 
can be anticipated that this sum will 
increase a little each year, a very per
suasive argument when one is seeking 
new advertisers in one’s publications. 
I understand the position in New Zea
land is perhaps a little different because 
of your import restrictions and that, 
therefore, there is a higher percentage 
of home-made equipment used in this 
country. I wonder whether you are 
really the poorer?

“AUSTRALIS” PROJECT
One aspect of Amateur Radio in 

Australia that has caused much interest 
is the “Australis” project. This pro
ject was initiated by a group of univer
sity students whose aim was to produce 
an Australian designed and fabricated 
satellite on Amateur frequencies. The 
W.I.A. was one of a number of spon
sors to the project. In addition, the 
Institute has provided other assistance 
as requested.

The technical standard attained has 
attracted favourable comment from 
overseas. It represents a technical 
achievement by a small independent 
group that is in the best traditions of 
Amateur Radio. It is exactly the sort 
of project that our national Amateur 
Societies should do all in their power 
to foster without necessarily attempting 
to take over the technical initiative.

For some time now, the project has 
looked as though it would ultimately 
fail as it seemed that the satellite would 
not be launched due to difficulties in 
obtaining space on a suitable vehicle. 
By last Christmas, nearly all hope had 
been abandoned.

Now I am very pleased to be able to 
tell you that I now believe that this 
satellite will be a feature of our skies 
before the end of 1969. If so, it will 
represent a great achievement for Ama-
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teur Radio and perhaps demonstrates 
that the Australian Amateur is still 
capable of technical achievement des
pite an apparent fondness for com
mercially built equipment.

This, we believe, is only the second 
satellite built in Australia. The first 
was “WRESAT”, a satellite produced 
by the Weapons Research Establish
ment, largely from imported compon
ents. The Australis satellite is built 
almost wholly from Australian com
ponents. If my prediction turns out to 
be accurate, then it is probable that 
the satellite would be placed in a 
1,000-mile polar orbit circling the 
earth once every 1 hour 54 minutes. 
It will pass in range of New Zealand 
Amateurs six times a day—three times 
in the morning and three times in the 
evening.

As you can no doubt appreciate, what 
I can say to you is severely restricted 
at this time. A firm announcement can 
be expected within the next few 
months. I suggest that you prepare on 
the basis that this satellite will fly, as 
the notice in fact may not be great. 
I can assure you that it is the wish 
of the Australis group that all the in
formation possible is given to all Ama
teurs and immediately they can do so, 
all the information in their possession 
will be made available as widely as 
possible.
I.A.R.U. REGION HI.

But now I would like to speak to you 
on the I.A.R.U. Region III. Associa
tion. It gives me great pleasure to tell 
you as the President of the Society that 
is presently providing the Secretariat, 
that the Interim Constitution proposed 
by the Secretariat following the 
Sydney Congress has now been accept
ed by three out of the four Societies 
concerned. The fourth Society, the 
Philippines, has already indicated that 
it would have no objection to the in
corporation of the amendments pro
posed to the first draft. This means 
that we are now confident that within 
a matter of weeks, the I.A.R.U. Region 
III. Association will come into actual, 
formal existence.

I have no doubt that your overseas 
liaison officer will tell you that we 
have gone perhaps a little further in 
formulating a detailed Constitution than 
was expected by the delegates at the 
Congress in Sydney. Perhaps this is 
true. May I assure you of two things. 
Firstly, the Federal Executive reached 
the conclusion after a most careful 
examination of the problem, that a 
formal Constitution was an absolute 
essential, to establish the procedural 
validity of what we did, to enable funds 
to be transferred from one country to 
another, and to establish a framework 
within which we can work.

Remember, no “club” can exist ex
cept by virtue of its own rules.

Secondly, in propounding an Interim 
Constitution, we did not intend, as 
the Wireless Institute, to in any way 
impose ideas that represented the ideas 
of the Institute only on the other So
cieties involved. What we intended to 
do was to follow as precisely as we 
could, the somewhat broad decisions 
of the Congress, inserting such addi
tional detail as was necessary. I be
lieve that the document that has now

been accepted, achieves this. If the 
first draft Constitution submitted did 
not, then this was the fault of the 
draughtsman, not of the Wireless Insti
tute of Australia.

The significance of the adoption of 
this Constitution is considerable; it 
represents for the first time a precisely 
formulated area of agreement within 
the region—it is a great step forward 
to say that this soon, after the initial 
meeting of our Societies in Sydney in 
1968, we have a formal association with 
detailed formal rules.

Let us not, however, underrate the 
difficulty of the adoption of a final 
Constitution. The divergence of funda
mental views expressed in some of the 
correspondence to the Secretariat is 
considerable. The Directors at their 
next plenary meeting will face, I think, 
a far more difficult task than the task 
they faced in Sydney. Not only will 
agreement with a degree of precision 
be required, but it will be necessary 
to reduce this agreement to writing.

But now, having said that, can I also 
say this?

There are few organisations in my 
experience more constitution conscious 
than Amateur organisations. I note with 
some amusement that a concern for 
your own constitution is reflected in 
some of the pages of “Break In” during 
the last year. We, in the W.I.A., have 
devoted a quite unreasonable time to 
our own so-called constitutional prob
lems.

Let us, in Region III., not devote a 
disproportionate part of our time and 
energy to our constitution. The con
stitution is only a framework. An 
organisation with the best constitution 
in the world cannot succeed without 
the right men both as its members and 
as its leaders. Organisations are peo
ple, not rules. Let us look to people, 
not words. Let us do a workman-like 
job with our own constitution, but let 
us not distort the importance of it.

It seems to me more important that 
we seek new members from the Socie
ties in the Region, that we establish a 
means of communication such as a reg
ional bulletin and that we generally 
further the objects of the IA.R.U. 
throughout the Region. We, in the 
W.I.A., are now considering whether 
the next plenary meeting should not 
be held, next year, in 1970, rather than 
in 1971.

It seems generally recognised that 
there is a real risk of an I.T.U. Con
ference in late 1970—or more likely 
early 1971. What can our association 
do in terms of our region? I do not 
presume to answer that question—but 
I do suggest that if we are to do any
thing, we must think in terms of a 
meeting before such a conference.

Please forgive me for devoting so 
much time to the Region III. Associa
tion, but for us in Australia, this repre
sents one of the most important de
developments in Amateur Radio in 
recent years.

We realise how easily it could fail. 
We believe, given N.Z.A.R.T. support, 
as well as the support of the other 
Societies in this great region, we can, 
in the long term, achieve more for the 
protection of Amateur Radio, and in 
particular for the protection of our

frequencies by a Regional Society than 
by any other means.

In conclusion, may I now refer to 
the significance of my visit to this 
N.Z.A.R.T. Conference.

At Easter 1968, your President ex
tended an invitation to the President 
of the W.I.A. to attend the Conference. 
Last Easter, the Federal Council of the 
W.I.A. considered whether or not the 
expenses associated with such a visit 
could be justified. I would be less than 
frank with you if I did not tell you that 
this question was given some anxious 
thought—as no doubt was the question 
of whether or not N.Z.A.R.T. would, 
itself, participate in the Region III. 
Congress in Sydney last year.

Like you, we considered that this 
sort of visit was a proper expenditure 
of our funds.

To me it is now obvious that this 
decision was absolutely right. I have 
been able to discuss Region III. matters 
with your officers. I have been able 
to talk about greater co-operation be
tween our Societies in relation to our 
respective publications. “Break In" 
maintains a quality that surely would 
make it attractive to many Australians 
if it was readily available. I hope that 
many of you would think of subscrib
ing to “Amateur Radio” if it was like
wise readily available to you.

These are tangible things.
But New Zealand is our nearest 

neighbour. In terms of distance, in fact, 
you are no further from us than is 
Perth. Your country can boast of the 
highest number of Amateurs per thou
sand population in the world.

N.Z.A.R.T., J.A.R.L. and W.I.A. are, 
in terms of membership and resource, 
among the few really significant 
national Amateur Radio Societies in 
this Region and must therefore, be 
prepared to take the responsibility of 
leadership in the Region.

We just cannot afford not to have 
a real mutual understanding .

We cannot achieve this without per
sonal contact—and as officers and ideas 
change, so that contact must continue.

Gentlemen, I shall go back to Aus
tralia and shall advise the Federal 
Council that in my opinion this visit 
has achieved much, both in terms of 
mutual understanding and tangible 
co-operation.

PROVISIONAL SUNSPOT NUMBERS
APRIL 1969

D ependen t on observations a t  Z u rich  O bserva
to ry  and  its s tations in Locarno an d  Arosa.

Day R Day R
1 .... .... 156 16 ......... 144
2 .... .... 143 17 ......... 155
3 .... .... 143 18 ......... 148
4 .... .... 122 19 ......... 128
5 .... .... 101 20 ......... 124
6 .... .... 78 21 ......... 122
7 .... .... 82 22 ......... 90
8 .... .... 77 23 ......... 72
9 .... .... 90 24 ......... 81

10 .... .... 85 25 ......... 81
11 .... .... 92 26 ......... 78
12 .... .... 91 27 ......... 78
13 .... .... 122 28 ......... 72
14 .... .... 139 29 ......... 60
15 .... .... 140 30 ......... 63

M ean equals 105.2.
Sm oothed Mean fo r O ctober 1969: 1C9.6.

—Swiss F edera l O bservatory. Zurich.
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AUDIO SIGNAL GENERATOR 

The 'Rapar' Model A - l audio signal 
generator is a ruggedly constructed in-
strument that will find many applica-
tions in the Amateur shack. Housed in 
a metal case with crackle grey finish, 
the instrument is fitted with a large 
vernier dial and has a flexible carrying 
handle. 

Specifications.—Freq. range: sine, 20 
cycles to 200 Kc.; square, 20 cycles to 
30 Kc. Cal. accuracy: ± 2 % + 1 c.p.s. 
Output voltage: sine, max. 21v. p/p; 
square, max. 24v. p/p. Distortion: Less 
than 1% (at 20 Kc. and below). Tube 
complement: 12AT7, 12BH7A, silicon 
diode, thermistor. Power supply: AC 
50 c.p.s. 230v. Trade Price $35.20 plus 
15% S.T. 

Further information from Radio Parts 
Pty. Ltd., 562 Spencer St., Melbourne, 
or their city depot and East Malvern 
branch. 

"GRID-DIP" OSCILLATOR 
From Eddystone is a versatile, bat-

tery operated, solid state "grid-dip" 
oscillator with a wide range of func-
tions. Named the "Edometer," the 
instrument performs as an absorption 
wavemeter, standard dip oscillator, 
heterodyne wavemeter, simple signal 
generator (modulated or unmodulated), 
modulation monitor, and audio signal 
source. 

Used as a dip resonance indicator, 
the frequency coverage is from 1700 
Kc. to 115 Mc., with two additional coils 
being provided for signal generation 
over the range of 390 Kc. to 1600 Kc. 
Normal "dip" operation is available at 
all frequencies above 1.25 Mc. (ranges 
1-5). 

Silicon transistors are used in both 
stages, the oscillator being a FET 
(Texas 2N3819), and the audio oscilla-
tor/amplifier a planar transistor 
(T1407). 

Constructed of light steel, with grey 
hammertone finish, the instrument is 
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housed with its seven plug-in coils in 
a handsome, dove-tailed jointed wood 
case, and is complete with instruction 
book. Price: $92.73 plus 15% S.T. 

Further information from R. H. Cun-
ningham Pty. Ltd., 608 Collins Street, 
Melbourne, Vic., 3000. 

ADHESIVE COPPER STRIP 

Branded "Cir-kit" is an adhesive 
backed copper strip designed for fast 
wiring of prototype equipment and 
servicing of printed circuit apparatus. 
Available in length of 100 ft. and 500 
ft., widths of 1/8" and 1/16". 

Further information from Zephyr 
Products Pty. Ltd., 70 Batesford Road, 
Chadstone, Vic., 3148. 

FAIRCHILD POWER TRANSISTORS 
Released by Fairchild is a series of 

six NPN power transistors, the AY8108 
and AY8109 (20 watt), AY8110 and 
AY8111 (25 watt), and the AY8115 and 
AY8116 (6 watt). All silicon power 
transistors, these are the first of a new 
family from Fairchild to be made in 
Australia, and will be followed shortly 
by the release of two high speed 
switches, one a 300 volt 7 amp., and 
the other a 150 volt 5 amp. 

Further details from Fairchild Aus-
tralia Pty. Ltd., 420 Mt. Dandenong 
Road, Croydon, Vic., 3136. 

FAIRCHILD-ELCO AGENCY 
Effective July 2, Fairchild Australia 

Pty. Ltd. announce their appointment 
as sole Australian agents for Elco 
Corporation, Pennsylvania, U.S.A. From 
this date, all enquiries for electrical 
connectors should be directed to Elco 
Customer Service Department, Fairchild 
Australia Pty. Ltd., 420 Mt. Dandenong 
Road, Croydon, Vic., 3136. 

1^Jeclinicai 

YAESU S.S.B. TRANSCEIVER 
Model FT-200 s.s.b. transceiver for 

80 metres down to 10 metres, operates 
from a separate 230v. a.c. power supply 
available as an extra. Cabinet is fini-
ished in grey lacquer and features a 
satin finished, etched front panel. 

Specifications.—Emission: s.s.b., c.w., 
a.m. Input power: 240w. two-tone p.e.p. 
(s.s.b., c.w.), 75w. a.m. Freq. ranges: 
3.5-4.0, 7.0-7.5, 14.0-14.5, 21.0-21.5, 28.0-
30.0 Mc. Stability: after warm up, drift 
within 100 c/s. Output imped.: 50-120 
ohms, unbalanced. Carrier suppression, 
better than —40 db. Sideband suppres-
sion, better than —50 db. Rx sensitiv-
ity: 0.5 uV. input, S/N 10 db. Selec-
tivity: 2.3 Kc. (—6 db.) ; 4 Kc. (—60 
db.). 1.1. and image ratio: more than 
50 db. Audio: output, lw.; impedance, 
8 or 600 ohms. Tubes and semiconduc-
tors: 16 tubes, 12 diodes, 6 transistors. 

Price of FT-200, $345 inc. S.T. Im-
ported matching power supply with 
speaker, $90 inc. S.T. 

Further information from the factory 
authorised agents: Bail Electronic Ser-
vices, 60 Shannon St., Box Hill North, 
Vic., 3129. 

CONVERTING THE AR88 
(Continued from Page 7) 

3. Mount a one-lug tag-strip on the 
screw and nut nearest to the front of 
the receiver on which the C48, C109, 
C110 block condenser is fitted. 

4. Connect a 1 uF. condenser from 
the lug of the tag-strip to chassis. 

5. Solder two insulated hook-up 
wires of about 15 inches long to the 
switch. One to the common contact, 
the other one to one of the two remain-
ing contacts. 

6. Twist the two wires all the way, 
as you do with filament lines, and pass 
them through the hole right in the 
corner of the chassis nearest the a.v.c.-
a.v.c. n.l.-man. n.l.-man. switch. 

7. Cut off surplus lengths and con-
nect one of the wires to C48 (nearest 
to the front of the receiver). Connect 
the other one to the 1 uF. condenser 
on the one-lug tag-strip. 

The modification is now complete 
except for re-peaking T9 (the final i.f. 
transformer) and for marking the a.g.c. 
slow-fast switch with Dymo tape. Knobs 
looking almost identical to the ones 
used on the AR88 are commercially 
available. They are made by a Japan-
ese firm. 

It is not a quick and easy modifica-
tion, but it is well worth while and 
you will find that your AR88 is capable 
of giving a first class copy of s.s.b. 
signals just by the flick of a single 
switch. 

If, after all this, it does not work, 
may I suggest that you buy a new 
receiver and throw your AR88 away 
. . . in my direction please. I will 
gladly take it! Good luck. 
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New Amateur Radio Satellite Group negotiating for Australis Launch 
By RICHARD TONKIN, Chairman, Project Australis 

New South Wales: V.h.f. and T.v. 
Group, 14 Atchison St., Crows 
Nest, 2065. 

Victoria: Don Graham, VK3BAC, 38 
Murray Drive, Burwood, 3125. 

Tasmania: Peter Frith, VK7PF, 181 
Punchbowl Hd., Launceston, 7250. 

South Australia: Brian Tideman, VK-
5TN, 33 Ningana Ave., Kings 
Park, 5034. 

Western Australia: Kevin Bicknell, 
VK6ZBC, 48 Sanderson Rd., Les-
murdie, 6076. 

Project Australis activities encompass 
a wide range of endeavour and include 
intrastate, interstate and overseas 
ground-based communications ; etworks 
(both voice and RTTY), ground-based 
VHF and UHF translators and repeat-
ers, administration, publicity, satellite 
tracking and data acquisition, fund 
raising, satellite transmitter, receiver, 
telemetry, command, stabilisation and 
power systems, satellite repeaters and 
translators, and so on. 

The Project invites both Radio Ama-
teurs and those who, while they may 
not be licensed Amateurs are, never-
theless, interested in the work that is 
being done, to participate in these 
activities. Membership of Project Aus-
tralis is open to all interested individ-
uals and groups, both within Australia 
and overseas. Write to Owen Mace, 
Secretary, Project Australis, 84 Bowen 
Crescent, Princes Hill, Victoria, 3054, 
for membership form and further 
details. 

FRED BAIL OVERSEAS 

Mr. Fred Bail, of Bail Electronic 
Services, is at present visiting Japan 
and the Far East. In Tokyo, Mr. Bail 
will call on their principals, the Yaesu 
Musen Co., to inspect their factory and 
laboratory and the latest techniques in 
construction, testing, etc., of Yaesu s.s.b. 
equipment. 

He will return to Australia via Hong 
Kong, Bangkok and Darwin early this 
month. 

THE JOYS OF R.T.T.Y. 
STARRING JIM VK3DM 

The pictures tell the story far better 
than words could ever do. 

Left: "What the hell has gone wrong?" 
Below left: "The trouble could be here." 
Below right: "AhM That has fixed it." 

Two years ago, in June 1967, the first 
Australian-built Amateur Radio satel-
lite was loaded aboard a jet in Sydney, 
bound for San Francisco. With the 
satellite, named Australia-Oscar A 
(AO-A), travelled the hopes of a small 
group of people who had put over two 
years' part-time work into the design 
and construction of a 17 x 12 x 6 inch 
box which, it was hoped, would make 
a worthwhile contribution to Amateur 
Radio satellite technology. 

Following the arrival of AO-A at 
Project Oscar headquarters in Cali-
fornia, the satellite was checked out 
and attempts were made to secure a 
launch. Unfortunately, despite a lot 
of hard work by Project Oscar over 
the past two years, it was not possible 
f j r them to obtain a launch for AO-A. 

On 3rd March this year, a new organ-
isation was incorporated in Washington, 
D.C., with the aims of building and 
obtaining launches for Amateur Radio 
satellites. The new group is the Radio 
Amateur Satellite Corporation (AM-
SAT). AMSAT's members are drawn 
from such organisations as the Com-
munications Satellite Corporation, the 
NASA Goddard Space Flight Centre, 
the FCC, RCA, NASA Headquarters, 
IBM, etc. AMSAT has the blessing and 
support of Project Oscar. 

The AMSAT organisation hopes to 
build and launch advanced Amateur 
Radio communications satellites, with 
the emphasis on a sub-synchronous 

orbit such that the satellite would 
drift slowly around the equator at an 
altitude of about 20,000 miles. Such a 
satellite would stay in range of any 
one Amateur Station for about two 
weeks at a time and would make trans-
pacific VHF and UHF Amateur com-
munications possible. 

On 14th April, following agreement 
between Project Oscar, AMSAT and 
Project Australis, the AO-A satellite 
arrived at AMSAT's Washington, D.C., 
headquarters. At the present time, the 
satellite is being tested and evaluated 
by AMSAT and AMSAT is discussing 
with NASA the possibility of launching 
AO-A as a secondary payload on a 
NASA vehicle. We are hopeful that 
the satellite (to be named Australis-
Oscar 5 in orbit) will be launched into 
a fairly low polar orbit later this year. 
AO-A will transmit seven channels of 
telementary on 144.050 Mc. (50 mW., 
continuous) and 29.450 Mc. (250 mW., 
on command). It is hoped that propaga-
tion measurements can be made by 
observing signals from the two trans-
mitters. The satellite also carries a 
magnetic stabilisation system designed 
to partially stabilise it in orbit. The 
AO-A satellite has already been de-
scribed in a previous issue* and a 
further description, including updated 
telementry calibration data, will be 
published in a forthcoming article. 

Further information about the Aus-
tralis-Oscar A satellite and the latest 
news about launching plans may be 
obtained from the State Oscar co-
ordinators:— 

Queensland: Laurie Blagbrough, VK-
4ZGL, 54 Bishop St., St. Lucia, 
4067. 

*• Australis Oscar A User's Guide, "Amateur 
Radio," Feb. 1968, p. 3. 
Australis Oscar A User's Guide, "Amateur 
Radio," March 1968, p. IC. 
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“CQ”
February 1969

“CQ” was apparently held up In the mail 
or the issues were running a little later than 
“ QST” and “73” . This month we have Feb
ruary and March issues to review.

Introduction to IC Logic, F. B. McWilliams. 
Complete with lots of diagrams, the author 
discusses computer type logic. He attempts 
to rectify deficiences in Amateur knowledge 
by describing the circuit elements and build
ing blocks of binary logic. A  logic pulser and 
sine to square wave converters are described 
as novel construction projects.

Variable Frequency Tuner for the Visible 
Light Band. W4AML continues the series be
gun in January “ CQ” . In this issue he de
scribes the construction and calibration of the 
monochrometer that can be used to tune across 
the light band.

Put Up Your Beam To Stay, W6BLZ. Ed 
has apparently been worried by the elements 
at his Coastwise location causing corrosion of 
his beam elements and found that the best 
solution was a coating of PVC electrician’s 
tape. (Perhaps shrink fit tubing would work 
just as well and not require so much winding 
and unwinding?)

The W8NWU Teeter Tootter Tuners, W2EEY- 
/l. John says that following on from his 
article on T networks in “ CQ” May ’68 he 
had correspondence with various Amateurs 
who developed T network designs. One of 
the most interesting was W8NWU’s series of 
tuners which added variety to the theme.

Measuring Power Input and RF Power Out
put, D. P. Smith. As modulation waveforms 
become more complex, perhaps some day in
cluding digital forms, one’s view of power 
measurements requires a more generalised 
approach in order to avoid confusion.

Two Weeks In a Goldfish Bowl, Sylvia Mar- 
golis. In her usual racy fashion, Sylvia tells 
the story of GB2LO.

Co-axial Cables: S.W.R. Readings, Testing
and Installation, W2EEY/1. The s.w.r. indica
tor at the transmitter never Indicates the 
exact s.w.r. between the transmission line and 
antenna. Most often, however, the reading is 
close enough to be useful. This article ex
plores what can cause erroneous s.w.r. read
ings on co-axial lines and how such lines can 
be tested and installed to prevent problems 
in them.

An Audio Limiter Circuit, WB4CVF. De
scribed here is a distortion free limiter circuit 
capable of handling a wide dynamic range. 
Originally intended for r.t.t.y. use, the addi
tion of a pre-amplifier has made it suitable 
for low level inputs.

Vertical Antennas, W3JM. Part IX. of a ser
ies, discusses a simple directional array which 
can be built in an equilateral triangle form 
and which gives a gain of 5.2 db. when using 
any two elements. (Looks Interesting.)

The Galaxy R-530 Solid 8tate Receiver. 
W2AEF reviews this new production. (It looks 
like quite a block diagram and if the receiver 
performs as well as the review suggests, then 
even at the Australian price it would be well 
worth while.)

March 1969
“Please Don’t Call It A Transceiver.”  The

adv. on page 11 is headlined and a new com
pany called Signal One announces the arrival 
of its brain child which they have dubbed 
an “ Integrated Station". Their CX7 seems to 
be crammed with goodies like nixie frequency 
readout, two v.f.o’s built in, electronic keyer, 
etc., etc. They do not tell the reader what 
the price is. From the mouth watering adver
tising line, I have no doubt that it w ill out 
Collins by a considerable margin.

The Voice of Apollo 8, K4DSN writes about 
the communications system used to back the 
moon flights which are very topical right now 
with Apollo 10 in orbit around the moon as 
I write.

A Phase Modulator for Crystal Controlled 
VHF Transmitters. W6AJF. Thirty years ago 
I used to lap up the writings of Frank C. 
Jones who was famous for his “Super Gainer” 
receiver designs. He has converted himself 
to solid state and in this article describes a 
very useful device with an 8 Me. output for 
multiplying into the v.h.f. region.

Two Weeks In a Goldfish Bowl. Sylvia Mar- 
golis concludes the story of GB2LO commenced 
in the February issue.

Communicating Through Moonray, WA2QMC. 
Nick Marshall, W60L0, President of Nastar, 
was formerly Technical Director of the Oscar 
programme and he and the group are preparing 
submissions for Nasa to transport a five-pound 
weight 432 Me. translator to the moon in the 
third Apollo/LM lunar mission in the early 
1970s. Details of the requirements are given 
for all sections of a working circuit. It appears 
that communicating via the translator will be 
a cinch for VK3ATN with his 30 ft. dish as 
the minimum is stated to be a 10 ft. dish.

Bow About a Mini Transmitter Hunt, W9IWI. 
Describes very simply made transmitters to 
be hidden in a room and sought out using a 
b.c. band transistor radio. The author states 
that his unit is 3/8 x 1-1/8 inch and has a 
range of a “ foot or two” .

The 2 * 2  Dial for the HW-100. WA8ASQ 
considers that Heath’s new all-band low- 
priced transceiver is definitely lacking and with 
some Jackson and Swan parts from Swan, he 
does something about it. (Perhaps Swan are 
not too happy to find their spares being used 
to modify a competitor’s product, or maybe 
they are complimented.)

Vertical Antennas, Part X, W3JM. This 
month Capt. Paul Lee discusses how a folded 
unipole antenna less than a quarter wave long 
can be used to transform the low input resist
ance of a short vertical antenna to a resist
ance which is more reasonable to match and 
drive. The author further discusses the opera
tion and design of the folded unipole antenna 
in this installment.

A Home-Made Slot Antenna for 4S2 Me. by 
K4ZQR. Just what It says.

“CQ” reviews the Paxltronlx IC-S Frequency 
Divider for 25 Kc. markers and the Caringella 
Compreisor/Pre-amplifler, Model ACP-1, by 
W2AEF.

“RADIO COMMUNICATION”
March 1969

Portable on Slleve Donard. GI3VJS describes 
how a group of Amateurs lugged a 4 mx 
station up to the top of a 2,796 foot mountain 
to attain contacts from some 300 kM. away. 
(Australian weather is kinder than that in 
Northern Ireland.)

A Single Sideband Transvertcr for 144-146
Me. G3LUB describes a tube unit with a 
QQV06/40 in the output with 650 volts on the 
anodes.

Technical Topics by G3VA. Pat Hawker offers 
his usual interesting dissertation on the tech
nical articles which have appeared recently 
in a number of publications. He covers some 
more cures for t.v.i., transistor frequency 
divider, a.f. filters, and a high gain JFET 
voltmeter.

Using the QRA Locator, A. J. Gould. The 
QRA locator is a system used in Europe for 
the rapid exchange of location information 
between v.h.f. stations.

As Steady as a Rock, G3JGO. Describes the 
operation of several types of crystal oscillators 
as well as the basic theory behind all oscilla
tors. Valve and transistor circuits are shown.

JOE KILGARIFF, VK5JT
Joe, who celebrated his 83rd birthday on 

3rd May, 1969, is believed to be one of the 
two oldest active Amateurs in Australia.

Whilst we do not have full details of his 
equipment, we do know he runs 100 watts 
and uses a TA33. His receiver is an AR88.

We wish him many more years of happy 
DX hunting.

“SHORT WAVE MAGAZINE”
Marchr 1969

Variations on the Vertical, G8PG. Describes 
the means of adapting a 33 ft. system two- 
band coupler for the h.f. bands.

Making Cabinets for Home-Built Gear, 
G3REM. Describes the simple tools and equip
ment one would expect an Englishman to 
use to make his cabinets.

More About the No. 19 Set, G3TKR. Despite 
its age, this type of transceiver is still very 
useful for work on 160 and 80 metres. This 
article describes a conversion which could 
probably be applied to Australian number 19s. 
Some of the ideas could be of use in the later 
ex-Army sets also.

/2eview
RADIO AMATEUR’S HANDBOOK

For many years, the A.R.R.L. Handbook was 
like a well known small motor car. A ll changes 
and improvements were gradually made over 
a long period of time. However, in the last 
few years, the A.R.R.L. have changed their 
policy, and the 1969 edition of this Handbook, 
which has been published continuously since 
1926, has more changes and improvements than 
probably any other issue.

The theory sections, which are used as stand
ard manuals by many others than Amateurs, 
have undergone considerable revision, and 
much more emphasis has been placed on solid 
state devices, including dual gate MOSFETS, 
solid state product detectors, and transistorised 
oscillators. Numerous brand-new construction 
projects have been included. Among them are 
such items as universal-type power supplies 
for all voltage ranges from 3 to 1,000. Solid 
state transceivers have been added. Transmit
ting and transceiving converters for s.s.b. are 
described, and transmitting equipment for the 
160 metre band has been added. Treatment has 
also been given to v.h.f. f.m. repeater stations 
and satellite communications.

Regardless of whether you are a beginner 
or an Amateur of many years standing, this 
book is a must on your bookshelf.

The review copy was supplied by the A.R.R.L.

V.H.F. COMMUNICATIONS
Published by Verlag UKW-Berichte, West 

Germany. Soft paper cover 6 x  8'/4 inches, 64 
pages.

The first edition Feb. ’69 represents the be
ginning of a new Amateur Radio magazine, 
devoted entirely to v.h.f.-u.h.f. and micro- 
waves. It is essentially the English version 
of the German Amateur Radio magazine UKW- 
Berichte and will be useful to the group of 
Amateurs working in the frequencies of 144 
Me. and above.

It is interesting to note that this magazine 
is written in the fashion of a technical pub
lication rather than in the more common form 
directed at the local Amateur scene. Its in
ternational market probably accounts for the 
absence of advertisments, club news, DX notes, 
etc., and has allowed the contents to be en
tirely devoted to providing instructions for 
building transmitters, receivers and test equip
ment. Towards this end. the publishers claim 
that printed circuit boards and special com
ponents mentioned in the articles will be avail
able through the Australian distributors, but 
one ponders the cost and delay that must be 
incurred due to importing such items.

The technical articles in this first edition 
deals with the construction of a 2 metre con
verter and compares the performance with the 
commercially made units, the construction of 
a phase locked oscillator, a 144/432 Me. low 
power transverter and antennae for v.h.f.- 
u.h.f. One notable highlight is an article 
written by R. Lentz, on a solid state converter 
for 1296 Me. A clearly written article with 
excellent coverage of the electronic and con
struction details of the co-axial tuned cavities. 
The diagrams of the metal work are easy to 
follow, provided that you remember all dimen
sions are in millimeters.

A  well written magazine to be recommended 
to all interested in v.h.f. techniques, and a 
notable addition not only to the libraries of 
those experienced Amateurs operating in this 
portion of the spectrum, but also to those 
commencing their activities as limited operators 
in the v.h.f.-u.h.f. bands.

Our copy was received from the Australian 
representative, 2 Beaconview St., Balgowlah, 
N.S.W., 2093.
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DX
Sub-Editor: DON GRANTLEY 

P.0. Box 222, Penrith, N.S.W ., 2750 
(All times in GMT)

I guess it is not very  o ften  th at an S .w .l. 
com piles th e D X  p age for an  A m ateu r R adio  
m agazine, and I trust. I am  ab le  to do th e  job  
in th e m anner o f m y m ore cap ab le predecessors. 
We w ill con tin u e w ith  the p resent form at, 
h ow ever I w ould  ap precia te an y  assistan ce  
other m em bers can g iv e  m e, n ot so m u ch  w ith  
D X  w orked , b u t w ith  item s o f gen era l in terest. 
M y postal address is  P.O . B ox  222, P enr ith , 
N .S.W ., 2750. I am  on th e staff o f th e  P en r ith  
Post Office, w here I can b e con tacted  at P e n 
rith 20660. h om e p h on e is S pringw ood  511364. 
F ina lly , I can be con tacted  b y  tap e u sin g  tw in  
track 3% i.p.s.

Inform ation for th is issu e  is per cou rtesy  of 
International Short W ave L eagu e (E n glan d ), 
N ew ark N ew s R adio Club (U .S .A .), G eoff W atts 
(U .K .), G eorge ZL2AFZ, Larry D X 1A A V , 
G eorge L6042. Mac H illiard , S tev e  L5088, Jack  
VK3AXQ , L ong Is. D X  A ssn ., GC8HT, W2GHK.

HERE A ND THERE
Further n ew s on th e  D U  ca ll sign s com es from  

D X1A A V. O nly th ree D X  ca lls  w ere  issued , 
th ey w ere DX1HM I, D X 1B J and D X 1A A V . It 
appears th a t W and D U  are ab out to  sign  a 
reciprocal agreem en t, and a ll ca lls  issued  w ill 
be in th e D U 1ZA A  series, th e  D X  prefix b eing  
retained for  u se  b y  th e  D U  gan g  for ex p e d i
tions.

GC8HT on G u ernsey su p p lies h is  sked  in for
m ation and QSL particulars. F or V K , send  
direct to  hom e QTH: R ichard H . T aylor, La 
Coure de L ongue, St. Saviour's, G u ernsey , C.I., 
en closing  SA E  or IRC. Cards v ia  th e bureau  
w ill be overstam ped  “confirm ed b y  GC8HT” 
and returned.

L ist o f D X  w orked  and heard b y  Jack  
V K 3A PN  is rea lly  ou tstan d in g, h o w ev er  he  
m issed out on  a b eau tifu l con tact w ith  PAORIH 
w ho w as 599 and o u t in th e  op en , w h en  his  
p ow er sup p ly  b lew  up.

D id  you  n o tice  during th e H eard Is. opera
tion  o f VKOWR, an ad jacen t operation  by  
UAOWR? M ade th in gs som ew h at con fu sin g  for  
a w h ile . W hilst on th e  sub ject, UVOED and  
EX  are b oth  Sakhalin  Is., Z one 19, UAOEH 
also Z one 19, w h ils t  UAOYE is  in  Z on e 23.

CR8AG has been  reported  active  from  P ortu 
gu ese Tim or, using a 25 w att a .m . sign al.

Frank VK2QL, w riting  in th e  VK2 D iv ision a l 
B u lle tin  th is  m onth, m en tion s an  in cident 
w hereb y  Karl VK2BKM  w as approached  b y  a 
w ou ld -b e QSL m anager from  Ita ly  w h o se  m ain  
in terest seem ed  to b e  h ow  m u ch  th e  task  
w ould  be w orth  to h im . This happ en s, h o w 
ever th ere are m any s in cere  ch ap s w h o  w ould  
tak e on th e task  o f QSL m anager for a D X  
station , and A rther M iller, 62 W arw ards Lane. 
S elley  O ak. B irm ingham  29, E ngland, w h o  is  
ed itor o f “M onitor,” has a lis t  o f th ese  persons. 
A le tter  to him  w ill a ssist an ybod y w h o  n eed s  
assistan ce w ith  th eir  QSL chores.

R ecent visitor to th is  cou n try  w as Jack  D ale. 
W B2TIU, o f N ew  Jersey . Jack  is a radiom an  
on th e "A frican S tar” and w e ll k n o w n  in  
v .h .f. c ircles in th a t area.

160 m etres has dropped off in  VK6 from  a 
D X  point of v ie w , h ow ever G eorge A llen , 
L6061, has logged  severa l V K 3s on th at band, 
nam ely  3CV, 3A U J, 3ARL, 3A X H ?, 3 AC A, 
3ACH and 3GU. G eorge has offered to sup p ly  
these chaps w ith  fu rther particulars i f  th ey  are  
interested. 283 A m elia  S t., B alga, W .A ., 6067, 
is  h is QTH.

VS9MB again active  w ith  Brian G 3XGY as  
operator. H e has n ot been  activ e  on 80 m x, 
and th e operator u sin g  th is ca ll s in ce th e d e 
parture o f M alcolm  la st Sep tem b er is  a pirate.

Further on the YB0 situ ation . Y B0AA C , 
K 3JJG /Y B0, A AE and A R  h ave been  reported, 
and I heard YB1BC w ith  a 599 sign a l on 20 
early in  May. T im e w as 1400z. A n y  in form ation  
on th is operation  w ould  be appreciated .

Cards for 7G1CG h ave been d elayed , b ut 
Carlo in ten d s m ailing  h is logs  to m anager  
W A3HUP w hen  he leaves at th e  en d  o f May.

Cards for PA0MM. CX2CO, PY 2PA , PY2PE  
and GD6UD, th e latter for operation  b y  Cam 
bridge U n iversity  from  Mar. 17 to  24, are  bein g  
processed by D X -p ed ition  o f th e  m on th, B ox  
7388, N ew ark  07107. N .J .. U .S .A . A  rem inder  
on QSL procedure for th is  group m ay be in  
order at th is  stage. A ll QSLs to  ab ove address  
and a ll rep lies are sen t v ia  th e  return bureau  
u n less return p ostage is supplied .

I n ote, too, a rem inder from  D ick  GC8HT re 
w ritin g  th e nam e of the m on th  in  QSLs. M any  
cou n tries, particularly  U .S .A . an d  R ussian oper
ators, w hen  using figures reverse  th e  p osition  
of th e  date and  m onth, th u s w e  date a card  
3/11/69, th ey  read it  as M arch 11, ca n ’t  locate  
it  in th e  log  and h ave to tak e va lu ab le  tim e  
in  search ing  or e lse  return th e  card  as in 
correct. S .w .l’s  are  u n fortu n ately  o ffenders in  
th is  m atter.

Bob L ane, G5AAM , w h o  op erated  und er the  
D X -p ed ition  o f  th e m on th  bann er la st year  
and gave u s som e good  ca ll s ign s, h as n ow  
returned  to th e States.

Surface m ail em bargo im posed  on  th e  Eastern  
States o f A m erica  has b een  lifted , and th eir  
QSLs should  be com ing through.

G us W 4BPD has chartered  a boat from  7th  
Ju ne for A lga lea , Farquahar, W izard R eef, 
A ldabra, G lorieuses (if lic en sed ) . G eyser  R eef, 
and M adagascar, w h ere  h e  ex p ec ts  to  arrive  
m id -Ju ly . H e w ill op erate /M M  b etw een  stops 
and “re ef” operation  w ill d ep en d  on  th e  w x .

3A2CL and  EE w ill be op erating  M ay 25 and  
26. QSL v ia  F9RM.

1N2A ops. m ade 500 QSOs from  M arco, 
and w ill return for further op erations if  th e  
A.R.R.L. grants sep arate status; QSL to  W 4VPD.

L ook in g  for 5R8? Try 5R8AN on 14270 s.s.b . 
a t 0430 or 21335 0400z w hen  in  sked  w ith  QSL  
m anager w h o  is  K4IE.

Operation by D U 2N SJ on M ay 10-18 w as th e  
N ational S cou t Jam b oree, a lso  DU0DM  on M ay  
20-June 1 w as th e  annual ex p ed itio n  to  Cor- 
regidor.

W ho said  a.m . d ied? E skil E riksson, w h o  is  
m ost lik e ly  th e  h ig h est scorin g  S .w .l. in  th e  
w orld  w ith  nearly  330 cou n tries heard, recen tly  
heard th ree n ew  on es, a ll on  a.m .

P robable operation  from  N avassa  by W B6HBK  
and IWS if  p erm ission  granted . T ransport has  
been arranged for m id -Ju ne , w ith  later opera
tion  from  K B6. KP6 and VR3.

QSL D ETAILS
Bernard H u gh es, of th e I.S.W .L ., sen ds the  

fo llo w in g  lis t  o f sta tion s w h o  can be QSL’d 
throu gh  th e  I.S.W .L. B ureau a t 87 D un n in gton  
Rd., W ootton B assett. S w in d on , W hilstsh ire, 
England. HL9HQ. H S1TA , FP8A S, K P4BJD , 
K S4A A Z, K P 4A Z N , M P4BCU and BC V, M P4- 
TBO and TB U , PJ3AO, TG9EP, V P2A B , V P3A A , 
V P5RS, VP7CC, ZD8CC, YS1JL. X E1YG , X E - 
2BM, X E0G FJ, QDC and RZW . V P7N Q , VQ8AD, 
VS6EC. 9V1LP, 9K2AY, 9J2BC, 8R IP, 9M4MV 
and 9L1TL.

From  “M onitor” a ru n -dow n  on th e YAs. 
Y A 1A B —Chas B en n ett, C /o . P an  A m erican, 

B ox 76, K abul. A fghan istan .
Y A 1D A N —E. D aniels . U .S .A .I.D .. U .S. Em bassy  

M ail R oom , K abul.
Y A1EK Z—C. G reen, U .S .A .I.D ., I llin o is  U ni., 

C /o . U .S . E m bassy M ail R oom .
Y A1G NT—Ed P op k o, P an  A m erican , B ox  76. 

K abul.
YA1H D—H. D eck er, B ox  389, K abul.
YA1KO—H. K osk i, Harza Eng. G rp., U .S .A .I.D ..

K andahar, C /o . U .S. Em bassy.
Y A1Y B—W es B ald w in , U .S .E .T ./U .S .A .I.D ., 

E m bassy M ail Room. K abul.
Y A1ZA—G. C raig. R obt. N athan A ssc ., U .S .

A .I.D ., E m bassy  M ail Room.
YA1ZC—John W allace. U .S . Eng. Team , U .S.

A .I.D ., E m bassy M ail Room.
YA2HWI—P. Larger. U .S .A .A .I.D ./S th . 111. U ni..

U .S. E m bassy  R ail Room.
YA5RG— W olfgang R enner, B o x  279, K abul.
C2JW (ex  VK9RJ >—R. W irth, C /o . O.T.C..

N auru Is., C entral Pacific.
CE8AA—A . N ielsen , Cas 464, Pu n ta  A renas, 

C hile.
D X1N Y —B. J. S m ith , C /o . S .E .A .C .R ., A .P .O . 

San F rancisco  96274, U .S.A .
I t  is e ssen tia l to  u se  th e  zip cod e  on  a ll m ail 

to  th e  U .S .A ., p articu larly  th ose C /o . A .P .O ’s., 
th ere  are m an y d ifferent zip  cod es show n  care 
o f  A .P .O . San Francisco , and i f  th e  num b er  
is om itted , th e card is returned  to  th e  sender.

QSL M ANAG ERS
CE9AT—CE3ZN. H U 1P—W B4BOJ.
CE0AJ—D L9KRA. HB0AFM —HB9AFM .
CR3KD—W A 4PX P rssb) HB0G J—HB9GJ.

W2CTN (cw l 
CR6KT—W3HNK. 
CR6LF—W3HNK. 
CT6AW —DJ2IB. 
DU1ZA&—W B6GFJ. 
EA6BG—DL7FT. 
EP2FD —WA5ERS. 
EP3AM —W3GJY. 
FG 7XT—K5AWR. 
GB2DCF—G3KQB.

JZ5CI—W2CTN.
KS6CX—K4ADU. 
M P4BG X —G3XHE.
OY2A—DL7FT.
PJ2CC (for M ar. 21 to 

A p. 2 )—W1BIH. 
PY0RE— PY1HX. 
W A 6 Q G W /P X -K 6 W A . 
ZL3A BJ/C —W5BRO.

A W AR D S
A fghan istan  A w ard is issued  for w ork in g YA  

station s from  Jan. 1, 1966. A sian  sta tion s need  
fou r Y A s, A frica  and E urope need  th ree, other  
con tin en ts  need tw o , in a ll cases a t least one  
m ust be on a d ifferent band. QSLs p lu s a 
dollar or 10 IRCs to YA5RG, B ox  279. K abul.

M alaysian A w ard.—Y ou need  ten  9M2. ten  
9V1, one V S5. on e 9M6. a lso  on e 9M8. C heck  
list to  B ox  777, K uala L um pur, M alaysia.

A pollo  S pecia l E ven t C ertificate.—A w arded  
by K en n ed y  S pace C entre A .R .S . for QSOs 
m ade d urin g each  m an ned  A p o llo  space m is
sion  (p resu m ably  w ith  c lu b  m em b ers). Club  
op erates on 3975, 7275, 14340, 21340 s.s.b ., and 
21100-250 c.w . O peration  b eg in s  at tim e o f  
Saturn V. space booster lift  off. and con tin u es  
for ab out 10 hours. QSL and IRCs to WB4ICJ. 
P.O. B ox  21073, K en n ed y  S pace C entre. F lor
ida, 32815.

LATE FLASH
Thor H eyerd ah l, w h o  hopes to  cross the A t

lan tic  in  a reed  boat, w ill be u sin g  th e call 
LI2B, and w ill be QRV on 20 m etre phone.

SUM M ARY
H aving been aw a y  in VK4 fer  th e p ast tw o  

w eek s, I h ave d one litt le  listen in g  h ow ever  
from  var ou s reports, in p articular Mr.: Hilliard  
over in C nm psie, it  w ould  seem  that conditions  
are on  th e w ane. Mac reports 10 is out. but 
m uch m ore early  m orn in g activ ity  on 40 c.v/. 
from  Europe. I heard som e good  sign a ls on 80 
c .w . about 4 a.m . local tim e a few  d ays ago. 
G eorge ZL2A FZ reports th e p red ictions for  
J u n e  and Ju ly  are 91 and 90, w ith  Jan uary  
confirm ed at 104 aga in st 100 pred icted .

73. D on L2022.

CONTEST CALENDAR
5th /6 th  Ju ly : R .S.G .B . 1.8 Me. C ontest.
5 th /6 th  Ju ly : N .Z .A .R .T . M em orial C ontest (3.5 

Me. o n ly ).
16th/17th A ugust: R em em brance D ay  C ontest.
23rd/24th A ugust: A ll A sian  D X  C ontest

(J .A .R .L ., c .w . o n ly ) .
4 th /5 th  O ctober: V K /Z L /O cean ia  D X  C ontest 

1969, P h o n e  Section.
ll th /1 2 th  O ctober: V K /Z L /O cean ia  D X  C ontest, 

1969, C .w . S ection .
ll th /1 2 th  O ctober: R .S.G .B . 28 Me. T elep hon y  

C ontest.
25th/26th  October: “CQ” W.W. D X  C ontest,

P h on e S ection .
25th /26th  October: R .S.G .B . 7 Me. C .w. C ontest.
9th N ovem ber: In tern ation a l OK D X  C ontest 

(c .w . o n ly ) .
29th/30th N ovem ber: “CQ” W.W. D X  C ontest. 

C .w. Section .
6th D ecem b er, 1969, to  11th Jan uary , 1970: R oss 

A. H ull M em orial C ontest.
ls t /2 n d  F ebruary, 1970: John  M oyle N ational 

F ie ld  D ay.

HELVETIA XXII.
In order to crea te  a h ea lth y  em u lation  be

tw een  its  m em b ers and  to in ten sify  th e  co n 
tacts w ith  foreign  A m ateu rs, th e  U .S.K .A . 
d onates a d ip lom a. H elvetia  X X II. T his d ip 
lom a is a ttribu ted  to  foreign  A m ateu rs w h o  
certify  h av in g  con tacted  once each  S w iss  
canton .

T o be va lid , th ese  con tacts  shou ld  be m ad e  
on c.w . or p hon e (m ixed  QSL are accep ta b le>. 
exch a n g in g  th e  RS 1T 1 and QTH. Foreign  
A m ateu rs are to sub m it 22 QSL cards, i.c. 
on e for each  canton .

T h is regu lation  is in  force as from  15th A pril. 
1948. A n y  QSO m ade prior to th is  date is not 
valid . N o d elay  has been  fixed  to  rea lise  th is  
perform ance.

T he fo llo w in g  is  a  list o f  C antons to  be
contacted:

1. Z urich  ........ ......  ZH 12. S ch affhou sc .. SH
2. B ern e ......... BE 13. A pp en zell AR
3. L u cern e .... .... LU 14. St. G all ......... . SG
4. Uri ............... . . . U R 15. G risons .......... GR
5. S ch w y z  .... .... SZ 16. A rgov ie  .... AG
6. U nterw ald .... NW 17. T h u rgov ie . TG
7. G laris ........ .... GL 18. T essin  .............. TI
8. Z oug ........... .... ZG 19. V aud ................ VD
9. Fribourg ........... F R 20. V ala is  .................. VS

10. S o leu re .......  SO 21. N eu ch atel .. .. . NE
11. B asel ..................  B S 22. G en eve ......... GE

A ddress for aw ards: U .S .K .A . A ward M an-
ager, H enri B u lliard , HB9RK, P.O. Box 384.
1701 F ribourg, Sw itzerlan d.
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V H F
Sub-Editor: CYRIL MAUDE, VK3ZCK 

2 Clarendon St., Avondale Heights. Vic.. 3034

N o t m u c h  in  th e  w a y  o f g e n e ra l n ew s  th is  
m o n th , b u t  w o u ld  l ik e  to  a p p e a l to  D iv is io n a l 
S e c re ta r ie s  ag a in  fo r  th e  d a te s  o f th e  D iv 
isio n a l m e e tin g s  a n d  V .h .f. G ro u p  m e e tin g s , 
a s  I a m  a lw a y s  g e t tin g  re q u e s ts  fo r  th i s  in 
fo rm a tio n .

I  w o u ld  a lso  l ik e  d e ta ils  o f  th e  M A IN  n e t  
f re q u e n c ie s  a n d  th e  T ra n s la te r  f re q u e n c ie s  th a t  
a r e  to  b e  used .

W ell th a t 's  a ll fo r  n o w , 73 C y ril V K 3Z C K . 

V IC TO R IA
T h is  m o n th  (M ay) la ck s  a n y  D X  o f n o te , 

b u t  m a k in g  a w e lc o m e  a p p e a ra n c e  ag a in  on  
tw o  m e tre s  a f te r  a  lo n g  b re a k  w h ile  r e -b u i ld in g  
is A lla n  V K 2Z EO , w h o  re s id e s  in  th e  so u th e rn  
N .S.W . to w n  o f D e n lliq u in . A lla n  ca n  b e  
w o rk e d  a lm o s t n ig h tly  b y  M elb o u rn e  s ta tio n s  
a n d  h as  a v e ry  h e a lth y  s ig n a l. A n o th e r  s ig n a l 
w h ic h  ca n  be h e a rd  o cc asio n a lly  is  th e  A lb a n y  
b ea co n  V K 6V F /P . T h is  s ig n a l c a n  b e  h e a rd  
v ia  M ete o r s c a t te r ,  a n d  b e c a u se  o f  i t s  p e r 
m a n e n t em issio n  a n d  its  lo c a tio n , is o n e  o f  
th e  few  th a t  c a n  b e  h e a rd  b y  th is  m ed ia .

432 M e. is s t i l l  a  v e ry  p o p u la r  b a n d  in  V K3 
a n d  s h o u ld  h a v e  a n  in c re a s e d  p o p u la tio n  b e fo re  
v e ry  long . T h e  fo llo w in g  is  a l i s t  o f th e  boys 
in  th is  S ta te  w h o  a r e  e q u ip p e d  to  o p e ra te  tw o - 
w a y  on  th is  b a n d : V K s 3A U X , 3BA S, 3A KC, 
3ZBZ, 3AGV, 3ZPU , 3 Z S J, 3ZY O , 3A TY , 3Z B J, 
3ZH W , 3ZY T, 3ZEO , 3A B P , 3AY a n d  m a n y  
m o re  w h o  o n ly  t r a n s m it  o r  w h o  c a n  on ly  
rece iv e .

L es V K 3Z B J a n d  R o n  V K 3A K C  h a v e  b ee n  
e x p e rim e n tin g  o n  1296 M e. b e tw e e n  s h a c k s  
w h ic h  a r e  a b o u t 40 m iles  a p a r t ,  a n d  a re  h a v in g  
m o s t e n c o u ra g in g  re su lts . S ig n a ls  h a v e  b ee n  
a ro u n d  th e  S5 to  S9. b u t  e x p e rim e n ts  w e re  
c u t  s h o r t  w h en  R on  w as  ta k e n  ill a n d  is  now  
ta k in g  an  e n fo rc e d  re s t .  B est w ish es  R o n  an d  
w e  a l l h o p e  th a t  y o u  a r e  b a c k  o n  d e c k  ag a in  
soon.

O v e r  th e  Q u een ’s B ir th d a y  w e e k -e n d  a  la rg e  
g a th e r in g  o f A m a te u rs  f ro m  V K 5 a n d  V K3, 
to g e th e r  w ith  th e i r  Y Ls, X Y L s a n d  h a rm o n ic s , 
a t te n d e d  th e  S o u th -E a s t R ad io  G ro u p  a n n u a l 
c o n v e n tio n  a t  M o u n t G am b ie r. A  v e ry  good  
tim e  w as h a d  b y  a ll. F u l le r  d e ta ils  in  n e x t  
m o n th ’s "A .R .”  73, P e te r  V K 3ZY O .

NEW CALL SIGNS
MARCH 1969

V K 1N R —J . B . S co tt , 39 E m p ire  C irc u it, F o r 
re s t .  2603.

V K 1W A —W. A . B ell, 27 G u ilfo y le  S t., Y a rra -  
lu m la , 2600.

V K 2H I—N. A . J e f fe ry , C h r is tia n  B ros. Schoo l, 
C h u rc h  S t., W agga W agga, 2650.

V K 2K R —K . C. M a tte l, 174 K is s in g  P o in t  R d ., 
T u r ra m u r ra ,  2074.

V K 2M K —E. C. S loss, 205 D e e p w a te r  R d ., C astle  
C ove, 2069.

V K 2B JM —J .  R . M a r tin . 114 I lu k a  R d ., P a lm  
B each , 2108.

V K2BM W —M. F . W ied y k , 290 F o re s t  R d ., K ir ra -  
w ee, 2232.

V K2BN M —N. C. M cM illan . 3 L o n g  S t .  S o u th  
S tra th f ie ld , 2136.

V K 2BRB— R. L . C lose. S ta t io n : C /o . W. C o n - 
n ic k , G o o d n ig h t, 2739; P o s ta l: P .O . B ox 
8. G o o d n ig h t. 2739.

V K 2BTB—T . S. B a rn e tt .  20 E liz a b e th  S t., F a iry  
M eadow , 2519.

V K 3FC —F . T. C la rk , 4 C a rro ll S t., L eopo ld , 
3221.

V K 3Q F—P . J .  D e ttm a n , 45 H u tto n  S t ,  K y n e to n , 
3444.

V K 3A A K —H . A. M cL ach lan . 1521 H e a th e r to n  
R d ., D an d e n o n g , 3175.

V K 3A E J—G . W . B ra in , F e d e ra l S t., R a in b o w , 
3424.

V K 3A JU —H . J u p p , 20 W e b s te r  S t.. D an d en o n g , 
3175.

V K 3A M A —T. J .  V an  S ta v e re n , 18 A gnew  S t ,  
S o u th  B la c k b u rn , 3130.

V K3A M O —R. L. W a m e c k e , " T h e  S p rin g s ,” 
M errick s  N o rth , 3926.

V K 3A P L —A. C a m p b e ll-D ru ry , 10 C o lc h es te r  
D r., E a s t D o n cas te r, 3109.

V K 3A R I—J . W . H a r t,  171 H e n ty  S t ,  R ese rv o ir , 
3073.

V K 3A SE—L . E . M a rtin , F la t  8. 245 W a rr ig a l 
R d ., S o u th  O ak le ig h , 3167.

V K 3A SO —M id la n d s  E x p e r im e n ta l R ad io  G ro u p , 
B en d ig o  In s t i tu te  o f  T e ch n o lo g y , M acrae  
S t., B e n d ig o , 3550.

V K 3A SU —S t. P a u l’s C o llege  R ad io  C lu b , C h a m 
b e rs  a n d  B la ck sh aw s  R ds., A lto n a  N o rth , 
3025.

V K 3A X M —L . D e V ries , 167 L lo y d  S t., M oe, 
3825.

V K 3A X N —A . G. T h o rn to n , " Y a ra lin ,”  K an g a ro o  
G ro u n d  R d ., W a rra n d y te , 3113.

V K 3A X Q —J . R . D u n n e , 13 H an lo n  S t., T a tu ra , 
3616.

V K3A Y B—J .  A. R obb , 2 W e m b erly  C rt., G len  
W a v e rley , 3150.

V K 3A Z I—G . P . C h am b erla in , 17 G len d a  S t., 
D o n cas te r, 3108.

V K 3A ZQ —P . B ro u g h to n , 9 A n d re w s  S t., B u r-  
w ood , 3125.

V K 3A ZU —D. M. L a w s, 102 M im osa R d ., C a r
n eg ie , 3163.

V K 3Z C F—J . G. T e lfe r , 40 L u c e rn e  C res ., A l-  
p h in g to n , 3078.

V K 3ZCV —C. J .  C h ip p in d a ll , 7 M o rack  R d ., 
V e rm o n t, 3133.

V K 3ZD D -—R. V. R e id . 17 N o rm a n  S t.. E a s t 
D o n c a s te r , 3109.

V K 3ZD W —I. W. C ow an , F la t  2, 41 M elro se  S t., 
N o r th  M e lb o u rn e , 3051.

V K 3ZH Q —B. P . K re y m b o rg , 7 S ir  G a rn e t  R d ., 
S u r re y  H ills . 3127.

V K 3Z K K —D . R . R ig la r, 12 P a lm e rs to n  C rt., 
G ree n sb o ro u g h , 3088.

V K 3Z K Y —T . Jo h n so n . 34 K a th le e n  S t., E a st 
P re s to n , 3072.

V K 3Z K Z —D. V. H am b le to n , F la t  8, 134 N eerim  
R d ., C a rn e g ie . 3163.

V K 3Z L A /T —H . H. C h itto c k , 11 L itt le  M yers 
S t ,  G eelong , 3220.

V K 3Z L F —V. P . H u n t, 18 R ose S t.. B o x  H ill. 
3128.

V K 3Z M V /T —H. A . K e llo ck , F la t  10. 7 K e n il
w o r th  P d e ., Iv an h o e , 3079.

V K 3ZN C—G . D. K u c k , “ R a m a n y u c k ,"  P e r ry  
B rid g e , v ia  S tra t fo rd .  3862.

V K 3Z N R —E. J .  H ay  d o n , 550 P a sc o e  V ale  R d.. 
P asco e  V ale , 3044.

V K 3Z O A —A. J .  W igh ton , 6 M arce lla  C r t ,  G len  
W a v e rley , 3150.

V K 3Z O J—A. W. T a g g ard , 31 N is b e tt S t., E a s t 
R ese rv o ir , 3073.

V K 3Z O L /T —B. L. Y oung, 6 S to ck d a le  R d ., 
T ra ra lg o n , 3844.

V K 3Z PO —T . M. P o r r i t t ,  10 M o rd en  C r t ,  N u n a -  
w ad in g , 3131.

V K 3Z Q U —B. T . D ingle* 13 T h e o d o re  S t.. B e n 
d ig o . 3550.

V K 3Z Q X —P . R. R odeck , 137A M o n t A lb e r t  R d ., 
C a n te rb u ry , 3126.

V K 3Z SN —W . C h a n d le r , 48 N o b le  S t.. N ew 
to w n , 3220.

V K 3ZSQ —C. E. M id d le to n , F la t  3. 1A R oss S t., 
B en tlc ig h . 3204.

V K 3Z TA —D . J .  L a id la w , 5 K y le  A ve., B elm on t, 
3216.

V K 3Z TT—V. A lilou , 6 G ra n d v ie w  A ve., M ari-  
b y rn o n g , 3032.

V K 3Z U J—B. S. J a r r e t t ,  103 T u c k e r  R d.. B en t-  
le ig h , 3204.

V K 3Z V I/T —I. C. B a tty , 327 B a n k s  S t.. S ou th  
M e lb o u rn e . 3205.

V K 3Z V P—R. A. R h o n e . 485 B luff R d .. H a m p 
to n . 3188.

V K 3 Z W - R .  D. M ille r , F la t  6, 234 N icho lson  
S t.. A b b o ts fo rd . 3067.

V K3ZW G — P . M. S im p so n , 5 L a u re n c e  S t., 
G len ro y . 3046.

V K 3Z Y F—C. J .  H o llid ay , 30 G a rd e n ia  S t.. 
B la c k b u rn , 3130.

V K 3ZY Y —A. M. G oode, 92 M on t A lb e r t  R d., 
C a n te rb u ry , 3126.

V K 3Z ZL—G. M. S tr ic k la n d , 61 G len o rem e  A ve., 
O rm o n d , 3204.

V K 3Z ZV —G. F e lla . 8 H ilto n  S t.. G len ro y . 3046.
V K 3Z Z X —G. J .  Z im m e r, 12 M u n ro  S t.. M al

v e rn , 3144.
V K4D Q —B. V. S to ck w e ll, 1 J im b o u r  S t., E ag le 

J u n c tio n . 4011.
V K 4L I—E. R. L u n d q u is t , 32 M arsh a ll L an e , 

K e n m o re , 4069.
V K4Q Y —K . B. P o u n se tt ,  F la t  3, 12 B o u ch a rd  

S t., C h e rm sid e , 4032.
V K 4T I—T. W . A. H a lley , 1/24 T a rco o la  C res., 

C h ev ro n  Is lan d , S u rfe rs  P a ra d ise , 4217.
V K 4T Z—A. E . T a y lo r, O fficers’ M ess, R .A .A .F . 

B ase . T o w n sv ille , 4810.
V K4Y Z—W . H. M. H o y le , 21 23rd A ve., M t. 

Isa . 4825.
V K 4ZBO — A. R. T a rb it ,  S ta tio n : M t. N ebo, 

4520; P o s ta l: P .O . M L N ebo, 4520.
V K 5P I—G. P re s to n , 413 M o n tag u e  R d ., M od- 

b u ry , 5092.
V K5Q C—W. H . J .  F ra n c is , 19 M o rp h e tt R d ., 

C am d en  P a rk ,  5038.
V K 5V J—I. B. W erfe l, 23 W est T ee ., A rd ro ssan , 

5571.
V K 5Z D U —D. R. D e C ean , 2 D a n b y  S t., T o r- 

re n sv ille . 5031.
V K 6PD —W e ste rn  A ust. I n s t i tu te  o f  T echno logy  

A m a te u r  R ad io  C lu b . H ay m a n  R d., 
B e n tle y . 6102.

V K 6ZEU —V. M ath ew s . L o t 169, M erew o rth  R d.. 
T h o rn lie , 6108.

V K7ZW D —D. W h en t, 14 K u r ra jo n g  S t.. G rassy , 
K in g  Is la n d . 7256.

V K8ZBQ — B. R. W illiam s, S ta t io n : F la t  17.
92 S m ith  S t.. D a rw in . 5790; P o sta l: 
C /o . H .F . B ro a d c a s t P ro je c t, P .M .G . 
D e p a r tm e n t, B ox  2562, D a rw in  5794.

CA N CELLA TIO N S
V K 1K M —K . C. M atte l. N ow  V K 2K R.
V K 1P I—W. L. P itts .  D eceased .
V K 2CA —R. M. H a rn e tt .  N o t ren ew ed .
V K 2K P —A. F ox . D eceased .
V K 2RL—A. R . L itch fie ld . N o t ren ew ed .
V K 2A FE—A. M agenn ls. D eceased .
V K 2A X Z—W. A. B ell. N ow  VK1W A.
V K 2B A P—V. L . S h illco ck . C eased  o p era tio n .
V K 2BTP—J. P e m u . N o t ren ew ed .
V K 2BN R—J . B. S co tt. N ow  VK1NR.
V K2BRD —R .A .A .F . (R ich m o n d  A m a te u r  R adio 

C lu b ). C eased  o p e ra tio n .
V K 2Z N I—N. A. J e ffe ry . N ow  VK2H I.
V K 2ZN L— R. N. L ee. T ra n s fe r re d  to  T .P .N .G .
V K 2ZN W —W. N icho ll. D eceased .
V K 2Z SI—R. L. C lose. N ow  V K2BRB.
V K 2Z SZ—D. T . S tev e n s . T ra n s fe r re d  to  S.A.
V K 3L J—J . P . B ak e r. T ra n s fe r re d  to  Q ld.
VK3M A —W. R . E d w ard s . T ra n s fe r re d  to  N o rth 

e rn  T e rr i to ry .
V K3X O —L. A. P a u l, D eceased .
V K 3 A P J—P . J .  D e ttm an . N ow  V K 3Q F.
V K 3A TR —T. B. R odda. T ra n s fe r re d  to  Qld.
V K 3ZSS— L. D e V ries. N ow  VK3A X M .
V K 3ZTC—A. N. R ic h a rd so n . T ra n sfe r re d  to  Tas.
V K 3Z V T /T —D. S. T hom as. T ra n s fe r re d  to  

C a n b e rra .
V K4H S—H. G . S co tt. D eceased .
V K 4ID —I. G . D aw son  (R ev. F r.» . T ra n sfe rre d  

to  W .A.
V K 5G U —G . B. H u n t. C eased  o p e ra tio n .
V K 5Q T—H. F . T re h a rn e . D eceased .
V K 5SE—J . L . S ch u le r . N o t ren ew ed .
V K 5Z B Q —B. R. W illiam s. N ow  V K8ZBQ.
V K 5Z IW —I. B . W erfe l. N ow  V K 5V J.
V K 6D F—M. A . T . D u F eu . N o t ren ew ed .
V K 7K C—L. C ordell. T ra n s fe r re d  to  Qld.
V K 7Z FB — B. A. B u tle r . T ra n s fe r re d  to  V ic.

AMATEUR FREQUENCIES:
ONLY THE STRONG GO ON— 
SO SHOULD A LOT MORE 
AMATEURS!

CHOOSE THE B E S T -IT  COSTS NO M ORE

0 . T. LEMPRIERE ft CO. LTD. H u d  Office: 31-11 Bowden St., A lm andril, N.S.W., 2015 
and at Melbourne —  Brisbane —  Adelaida —  Perth —  Newcastle
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1969 B.A.R.T.G. CONTEST
RESULTS

Call Contin Dlff. Total
No. Sign Points ents C’tries C’ntact
1 W2RUI 64,800 4 23 118
2 G3MWI 60,320 4 20 128
3 I1KPK 59,136 4 20 125
4 SM4CMG 49,680 3 18 108
5 VE7UBC 45,252 4 18 95
6 WA6WGL 44,814 4 18 87
7 W9HHX 41,664 4 17 128
8 VE2HL 34,216 3 16 67
9 I1CQD 31,326 4 16 61

10 DL5PQ 30,636 4 16 58
11 W5VJP 29,964 4 16 133
12 K2KFV 29,856 4 15 66
13 VK3NR 29,568 4 16 64
14 IlRRE 28,350 3 16 79
15 XE1YJ 28,260 4 10 77
16 I1KFL 22,952 4 16 48
17 SM5CLW 22,640 4 14 38
18 W2DIZ 20,824 4 15 36
19 I1EVK 19,532 3 14 46
20 W8CAT 18.942 3 13 51
21 K4VDM 17,918 4 12 31
22 PAOGKO 17,884 3 15 46
23 VE3RTT 17,490 4 9 39
24 K1GYF 17,366 3 12 45
25 VE6MM 14,952 4 9 47
26 DJ8BT 13,860 3 12 39
27 HB9P 13,022 2 13 39
28 WA8IQZ 12,992 3 13 34
29 WB6JSY 12,974 4 9 43
30 W6FFY 11,676 3 10 37
31 G3IYG 11,570 3 11 29
32 KH6GLU 11,070 4 9 43
33 SM0KV 8,944 2 10 32
34 W6AEE 8,808 3 7 23
35 ZL2ALW 8,016 4 8 21
36 0Z60B 7,920 2 10 23
37 W0HAH 7,680 3 8 32
38 I1LCF 7,110 3 9 19
39 W2HAJ 6,696 3 9 20
40 W9CTX 6,462 3 9 23
41 VOIEE 5,440 2 7 28
42 ZL2AFE/3 5,072 2 6 25
43 F3PI 4,992 2 8 23
44 HA5FE 3,618 1 9 21
45 WA6TLA 3,348 2 3 35
46 DJ9XB 2,150 1 4 23
47 I1JOE 1,460 1 4 10

Check Logs were also received from DL3NO, 
G8CDW and ON4BX.

The British Amateur Radio Teleprinter Group
will be on the air this year from the R.S.G.B. 
International Radio and Communications Ex
hibition to be held in London between 1st and 
4th October inclusive. The call sign in use 
will be GB3RS and the frequency on or around 
14.090 Me.

Operation will be confined to Exhibition 
hours and in conjunction with s.s.b. transmis
sions from the R.S.G.B. stand on the h.f. 
bands. Although specific times o f operation 
cannot be given, it is expected that RTTY 
will be heard from the Exhibition between 
10.00 and 13.00 GMT, and again between 16.00 
and 19.00 GMT. Special B.A.R.T. QSL cards 
will be issued to confirm RTTY  contacts.

REPAIRS TO RECEIVERS, TRANSMITTERS
Constructing and testing: xtal conv., 
any frequency; Q5-ers, R9-ers, and 

transistorised equipment.

ECCLESTON ELECTRONICS
146a Cottiam Rd., Kew, Vic. Ph. 80-3777

FREE QSL SAMPLES
and Stationery with 
Australian Designs

KARL KHUEN-KRYK 
16 COWRIE CRES.. MT. PLEASANT, 

W.A., 6153

Swan Electronics Service Co.
Accredited Distributor for 

Swan, Hallicrafters, etc., Receivers 
and Transmitters

Specialised Service on all 
Swan Transceivers

14 GLEBE ST., EDGECLIFF, N.8.W., 2027. Ph. 32-5465

THE 9th INTERNATIONAL 
CONGRESS OF RAILWAYMEN 

RADIO AMATEURS
FEDERATION INTERNATIONALE DES 

RADIO AMATEURS CHEMINOTS

(International Federation of Railwaymen 
Radio Amateurs)

Letter from DJ3UN (translated by VK2AOU)

The world wide common professional activ
ities of railwaymen brought it about that those 
who are also Radio Amateurs founded the 
F.I.R.A.C. This activity is supported by the 
various railway authorities in many countries, 
and especially in the larger cities railway 
Radio Amateur clubs were formed on railway 
land which operate club Amateur stations 
ilike DL0DD in Hamburg, Germany*.

The F.I.R.A.C. was founded in 1960 when 
French and Swiss Radio Amateurs met in 
Geneva. International congresses were held 
since 1962 to establish personal contacts and 
friendship between railwaymen, and the organ
isation was established. A  constitution was 
worked out, the administration was organised, 
an annual call book printed, and a rapid-call- 
book prepared.

For the last three years two contests were 
held annually in April and November respec
tively. The F.I.R.A.C. award is being pre
pared. There are regular weekly radio con
tacts on all bands, and the number of par
ticipants is increasing all the time.

H A M  A D S
Minimum S1 for forty words.
Extra words, 3 cents each.

HAM ADS WILL NOT BE PUBLISHED UNLESS 
ACCOMPANIED  BY REMITTANCE.

Advertisements under this heading will be accepted 
only from Amateurs and S.w.l's. The Publishers 
reserve the right to reject any advertising which. 
In their opinion, is of a commercial nature. Copy 
must be received at P.O. 36, East Melbourne, 
Vic., 3002, by 5th of the month and remittance mu9t 

accompany the advertisement.

FOR SALE: Collins Mechanical Filter, 2.1 Kc.
bandwidth. 455 Kc.. with matching Pye crystals, 
perfect order, $30 o.n.o. C. Jenkins, VK4QJ, P.O. 
Box 199, Roma. Old., 4455.

FOR SALE: Collins S  Line complete, consisting of 
32S3 transmitter, 75S3C receiver, 62S1 vh.f. trans- 
mitter/receiver converter, 516F2 a.c. supply. These 
are current models and In top condition. The 
receiver, which will not be sold separately, is 
fitted with swltchable Collins 600 cycle mechan
ical filter for v.h.f. DX work. These units were 
purchased new from Collins by advertiser. $2,150. 
Alec Swlnton. VK2AAK. P.O. Box 1. Kulnura. 
N.S.W.. 2251.

FOR SALE: Galaxy V. Transceiver with commercial 
power supply and VSWR bridge. CW monitor in
cluded in power supply. Mint condition, S425. 
Phone Melbourne 83-9355 evenings.

FOR SALE: Geloso G4/215 Ham Band only Receiver. 
3 years old. in mint condition. Suit Ham or dis
criminating S.w.l. $125. Well built complete 2 mx 
a.m. Transmitter, $60. R. TV & H 1963 R-C Bridge, 
$10. VK3AXM. L. De Vries. 167 Lloyd St., Moe. 
Vic.. 3825.

FOR SALE: Imported Parkes 432.3 U.h.f. Converter 
as used on recent moon bounce tests, low noise 
level. T IXMO 5 and TIXMO 7 transistors, In-built 
regulated supply, as new. $54. Alec Swlnton, 
VK2AAK. P.O. Box 1. Kulnura. N.S.W.. 2251.

FOR SALE: Megacycle Meter by Measurements
Ltd.. New Jersey (see A.R.R.L. Handbook ad.), 
Model 50 UHF Head. S100. Power supply for 
meter. $60. Alec Swlnton. P.O. Box 1, Kulnura, 
N.S.W., 2251.

FOR SALE: Solid state power supply as used on 
Hallicrafter HA-2 2-metre transverter. 750v. at 150 
mA., 250v. at 125 mA„ and — 60 volt. $80. Alec 
Swinton. P.O. Box 1. Kulnura, N.S.W., 2251.

The following national groups belong now 
to F.I.R.A.C.: From DL, F, G, HB, I, LA , LX. 
OE. OH, ON, OZ. PA . SM and YU, as well 
as from the U.S.A. i Baltimore and Ohio/Chesa- 
peake and Ohio Railroads Amateur Radio Club), 
VE, 5N2 and 6W8. Colleagues from the follow
ing countries have been invited to join: CT, 
EA. JA. PY, SV. TJ, VK. YO. ZL. ZS, 4S7 
and others.

Many national F.I.R.A.C. groups have their 
own club stations lat the moment 18 in West 
Germany*, where training o f beginners in all 
fields of Amateur Radio is carried out like 
c.w., regulations, home construction of the 
rx, tx and other gear.

The next international congress w ill be held 
at the German alpine village of Grainau i re
sort place at the foot o f Germany's highest 
mountain, 9,000 feet). The meeting place is 
“ House Hammersbach” . 200 members from 14 
countries will participate.

There w ill be three congress meetings and 
several sight seeing trips. The call sign o f the 
congress station w ill be DLOCF. It is being 
operated from 21st to 25th September, 1969, 
and from 29th September to 2nd October, 1969. 
The operating times (suitable for contacts with 
V K ) are C930 to 1100 GMT 14,345 Kc. and 14,200 
Kc. A ;pecial QSL and postage stamp is being 
issued, as well as a special postcard. The 
official opening of the congress is on 25th 
September, 1969, 1 to 7 p.m.

Further information may be obtained by 
writing to H. Windelband, DJ3UN, 2 Hamburg, 
63. Stuebclheide 170, West Germany. Phone 
595-003 or 591-255, Ext. 306.

Those railwaymen Amateurs who happen to 
have their long service leave and are on the 
continent next September can be sure of a 
great time i f  they would attend this congress.

FOR SALE: Table Top five-band a.m., c.w., f.m. 
commercial tx. 95 watts r.f. O/P all bands. In
built power supply. Ao new. Ideal for conversion 
to double sideband. See Adv. “A.R.." April ’69. 
Inquiries VK3XD. ph. 439-9862. $125 o.n.o.

SELL: Channel Master H.D. Automatic Rotator, 
240v., with cables and ball race thrust bearing, 
as new In carton, $50. Wanted: Vox Board, suit 
Galaxy Transceiver. D. J. Fisher, P.O. Box 53, 
Dapto, N.S.W., 2530. Phone Wollongong 61-2144.

SELL. National NCX-A Power Supply. Matches 
NCX-3 and NCX-5 Transceivers. Post Office Box 69, 
Kew. Vic., 3101.

SW AN 350, full 10 mx coverage, plus Swan-type 
1.000 volt heavy duty a.c. supply; like new con
dition with original carton. $375. Pair SCR536F 
Walkie-Talkies, with xtals on 80 mx plus spare 
chassis, $25 with handbooks. VK2ASI, 6 Victoria 
St.. Inverell, N.S.W., 2360.

SW AN 350 with a.c. power supply, 100 Kc. cali
brator. $430, or offer. VK4KE, 106 Taylor St., 
Toowoomba. Old.. 4350.

VK3AOD is clearing out his shack and is offering 
the following for sale. R.C.A. AR88 Receiver, 
fitted with P/D for SSB reception, perfect order, 
spot on calibration, complete with matching speak
er and instruction book: bargain at S150. Wilcox 
Gay VFO, 1 to 10 meqs., beautiful job made for 
U.S. Forces to drive Command Transmitters; very 
stable, fitted in solid copper case, 807 output 
metered, complete with instruction book; best offer 
over S30. Astor Model T.V.1 3-inch CRO. very 
little used; time base 2 c/s. to 50 kc.f with In
struction book and circuit, S50. Palec Model TVM 
vac. tube voltmeter, complete with EHT probe, 
etc., very little used since new, lab. job; bargain, 
$50. National Model RS772 Stereo Tape Recorder, 
3-speed 4 tracks, perfect order; this is the big 
daddy job incorporating all necessary refinements, 
cost over S400; bargain at $150. For any trial or 
inspection given on the above. Phone Warragul 
22771: after hours or week-ends phone 21106. Home 
OTH: 67 Latrobe St., Warragul. Vic.

WANTED: Manual, circuits or any information on 
AMT150 Tx and Its power supply. A. J. Greenham, 
VK4AG, 21 The Crescent, Kallangur. Old., 4503.

WANTED: Test Equipment In good condition. Sweep 
and Marker Generator or Sweep Generator and 
Marker Adder Unit. A lso TV Pattern Generator. 
Full particulars to Col. Harvey. VK1AU. 16 Leane 
St.. Hughes, A.C.T.

WANTED: 12v. d.c. Supply for Swan; also Ant. 
Mount for mobile use. Sell: Geloso VFO. pair 
807s mod.. 813 p.a., including power supply. Please 
write to VK3ATF. Grant Street. Point Lonsdale, Vic.

WANTED TO BUY: Any Coll Boxes for AR7 Re
ceiver. Also any Ceramic American Loctal Sockets 
or Sockets (2) to suit 4CX250. Ring S. Gregory, 
Melb. (9-5) 379-3132.
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PREDICTION CHARTS FOR JULY 1969 (Prediction Charts by courtesy of 
Ionospheric Prediction Service) 
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ATTENTION SOUTH AUSTRALIAN AMATEURS 

TR IO 

RECEIVERS 

TRIO 

TRANSCEIVERS 

VISIT OUR DISPLAY CENTRE WEEKLY-9 a.m. to 8 p.m. 

S.A. Agents for T R I O - S a l e s and Service 

HIGHFIELDS PTY. LTD. 
50 AUSTRALIAN AVENUE, CLOVELLY PARK, S.A., 5042 Phone 76-2489 
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Ji r 
uc*c.i» )? ys t3 n ae sa too no no HO us w . . , . u - u 

F R E Q U E N C Y R A N G E : Band A—550-l,i00 Kci.; Band B- l .4-4.8 Mcs.; Sand C-4.8-14.5 M e n 
Band D—10.5-30 Mcs. 
B A N D S P R E A D : Calibrated Electrical Bandspread. 80 and 40 metres—5 Kcs. per division. 20 and 
IS metres—20 Kcs. per division. 10 metres—50 Kcs. per division. 
A N T E N N A INPUT: 50-400 ohms Impedance. 
A U D I O P O W E R OUTPUT: 1.5 watts. 
S ENS IT IV ITY : 2uV for 10 dB S/N Ratio (at 10 Mcs.). 
S ELECT IV ITY : ± S Kcs. at - 4 0 dB ( ± 1 . 3 Kcs. at — 4 dB). When using iho Mechanical Filter. 
BFO F R E Q U E N C Y : 455 Kcs. ± 2 . 5 Kcs. 
S PEAKER OUTPUT: 4 or 8 ohms. 
H E A D P H O N E OUTPUT: Low impedance. 
TUBE C O M P L E M E N T : V I - 4 B A 4 RF Amplifier: V2 -48E4 Mixer; V3 - 4A< ?8 H F Oscillator; V 4 - 4BA4 
1st IF Amplifier; V5—48A4 2nd IF Amplifier; V4--4BE4 Product Detector; V7a—4A<?8 Beat 
Frequency Oscillator; V7b—4A<?8 1st A F Amplifier; V8—4AQ5 Aud io Output; IN40—AF Detector; 
IN40, SW-OS s -AYC ; S W - 0 5 S - A N L ; SW-05S x 2-Recti l iers. $175.00 F O R / F O A S Y D N E Y 

M O D E L J R - 5 0 0 S E 

AMATEUR BAND 

COMMUNICATIONS RECEIVER 

S P E C I F I C A T I O N S : 

F R E Q U E N C Y R A N G E : 80 Meters 3.5-4.0 Mcs.; 40 Meters 7.0-7.5 Mcs.; 20 Meters 14.0-14.5 Mcs.; 
IS Meters 21.0-21.5 Mcs.; 10 Meters 28.0-28.S Mcs.; 10 Meters 28.5-29.1 Mcs.; 10 Meters 29.1-
21.7 Mcs. 
M O D E : A M , Single Sideband and C W . 
SELECT IV ITY: Band width ± 2 Kcs. at 4 dB down, ± 4 Kcs. at 60 dB down. Uses Mechanical filler. 
S ENS IT IV ITY : Less than 1.5 microvolts for 10 dB signal to noise ratio. 
S P U R I O U S R E S P O N S E S : Image rejection more than 40 dB IF rejection more ihan AO dB. 
A U D I O OUTPUT: I watt maximum. 
TUBE C O M P L E M E N T : V I — 4BZ6 RF amplifier; V2—4BL8 Crystal controlled 1st mixer; V3 - 68E6 2nd 
mixer; V4—6BA4 IF amplifier; VS—4BA4 IF amplifier; V4—4A<?8 BFO and product detector; Y7—4BM8 
Audio amplifier. 
T R A N S I S T O R S : Q I - 2 S C I 8 S Buffer; Q 2 - 2 S C I 8 5 VFO . $293.50 F O R / F O A S Y D N E Y 

w eston \l electronics 
V A L ^ PTV LTD. 

SYDNEY. AUSTRALIA 

CONSULT YOUR LOCAL RADIO DEALER. OR 

M A I L T H I S C O U P O N 

Please forward free illustrated literature and 
specifications on Trio equipment. 

Name 

A d d r e s s 
(A unit of Jacoby M i tche l l H o l d i n g s Ltd.) 

376 E A S T E R N V A L L E Y WAY, R O S E V I L L E , N.S.W. 
C a b l e s a n d Te leg raph ic Addre s s : ' W E S T E L E C . ' 

w + m — m — m Sydney . Phone : 40 1212 

S O L I D 
STATE 

Grid-Dip" 
Osci l la tor 

The "Edometer" 
will do all this! 

• Absorption wavemeter. 
• Standard dip oscillator. 
• Heterodyne wavemeter. 
• Simple signal generator (modu-

lated or unmodulated). 
© Modulation monitor. 
• Audio tone signal source. 
• Battery operated. 

Frequency coverage when used as 
a dip resonance indicator is from 
1700 Kc. to 115 Me. Supplied with 
seven plug-in coils and housed in 
dove-tailed wooden case. 

Price: S92.73 plus 1 5 % sales tax 

Descriptive leaflet available upon request. 

Sole Australian Agents: 

f\ff'\^iiHnittamiM. 
^ V PTV. LTD. 

Victoria: 

608 COLLINS 
3000. 

ST., MELBOURNE, 
Phone 61-2464 

New South Wa le s : 

64 ALFRED ST., M ILSONS POINT, 
2061. Phone 929-8066 
Western Australia: 

34 WOLYA WAY, BALGA, PERTH, 
6061. Phone 49-4919 
Queensland: 

L. E. BOUGHEN & CO. 
95 CENTRAL AVE., SHERWOOD, 
4075. Phone 79-2207 
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D U R A L U M I N , A L U M I N I U M A L L O Y T U B I N G 
IDEAL FOR BEAM AERIALS AND TV. 

* LIGHT • STRONG * NON-CORROSIVE 
STOCKS NOW AVAILABLE FOR IMMEDIATE DELIVERY 

ALL DIAMETERS-?" TO 3" 
Price List on Request 

STOCKISTS OF SHEETS—ALL SIZES AND GAUGES 

G U N N E R S E N A L L E N M E T A L S PTY. LTD. 
SALMON STREET, HANSON ROAD, 

PORT MELBOURNE, VIC. / j V l l l k N WINGFIELD, S.A. 
Phone: 64-3351 (10 lines) \ « | J H | f y Phone: 45-6021 (4 lines) 
Telegrams: "Metals," Melb. ^ f M & y Telegrams: "Metals." Adel. 

C A L L B O O K 
1968-69 EDITION 

NOW AVAILABLE! 75 Cents, from your usual Supplier 

BRIGHT STAR CRYSTALS 
FOR ACCURACY, STABILITY, ACTIVITY 

AND OUTPUT 
Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 

DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U. 
THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 

AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Kc. 

5,500 Kc. T.V. Sweep Generator Crystals, $7.25; 
100 Kc. and 1000 Kc. Frequency Standard, $17; 

plus Sales Tax. 
Immediate delivery on all above types. 

AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Kc. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 

ALSO AMATEUR TYPE CRYSTALS — 3.5 Mc. AND 7 Mc. BAND. 
Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 

Amateur—from $6 each, plus Sales Tax. 
Regrinds—Amateur $3, Commercial $3.75. 

CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 

New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 

BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 

With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 

SWR METERS 
K Y O R I T S U Model K-109 
Switched 52 and 75 ohm. An 
essential accessory in any 
Ham shack, to check matching 
of transmitter to feedline. 
Handy, too, for transmitter 
tuning indicator. Can be left 
connected in transmission 
line for constant monitoring 
of relative RF output. SO-239 
inlet and outlet sockets at 
rear. Size: 7%" x VU" x 3". 
Shipping weight, 3 lbs. 

Price S19.50 

Also available, the smaller 
K-108, 5 2 o h m combined 
SWR/FS meter. Price S17. 

Field Strength Meters 
With telescopic antenna and 
magnetic base, K-101, $12. 

K-102 (tunable 1.6-150 Mc.), 
Price S15. 

• MULTIMETERS 

• AMPHENOL TYPE CO-AX. 
CONNECTORS 

• PTT MICROPHONES 

• LOW-PASS FILTERS, etc. 

SPECIAL! 

FR-50 Y A E S U SSB 
RECEIVERS 

80-10 metres. Few only left, 
to clear at S195! 

100 Kc. Calibrators, S15. 

All Prices include S.T. 

B A I L E L E C T R O N I C 
S E R V I C E S 

60 SHANNON STREET, BOX 
HILL NORTH, VIC., 3129 

Phone 89-2213 
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TRIO TR2E 
2 METRE TRANSCEIVER
•  Triple conversion receiver with 

crystal locked 2nd and 3rd oscilla
tors for maximum selectivity and 
sensitivity.

•  Separate VFO tuning for both re
ceiver and transmitter.

• Nuvlstor RF amplifier.
• Provision for crystal locking of the 

transmitter.
• 12 volts DC (internal transistor 

power supply] and 230/240 volts 
AC operation.

•  Noise limiter and squelch.
• 17 tubes, 4 transistors and 7 diodes.
• 1 microvolt sensitivity for 10 db. 

S/N ratio at 146 Me.
• :"S " meter, RF output meter, and 

"netting" control.
Price: $282.00

MILLER 8903B PRE-WIRED 
I.F. STRIPS

455 Kc. centre frequency, 55 db. 
gain, uses two PNP transistors 
and diode detector. Bandwidth
5 Kc. at 6 db. DC requirements:
6 volts at 2 mA.

Price: $9.70
Plus pack and post 25 cents

VALVE SPECIALS
ATS25 ceramic base 807, 70c or 

three for $2.
815, 70c.
6AC7, 20c or 12 for $2.
6J6, 30c or 7 for $2.
6CQ6, 20c or 6 for $1.
VR150/30, 75c or 3 for $2.
QB2/250 (813), new and boxed, 

$7 ea.
6H6 metal, 20c each.
DM71 indicator tube, 40c ea. or 

6 for $2.
6F33, 30c ea.

RESISTORS
Mixed Values 
$2 per 100

plus postage 20 cents

CAPACITORS
Mixed Values 

80 for $2
plus postage 20 cents

STAR ST-700 
TRANSMITTER

SSB —  AM —  CW 
80 Metres to 10 Metres

•  Ultra-precision three-stage double 
gear tuning mechanism, completely 
free of backlash, spreads each 600 
Kc. over 1.68 metres with 1 Kc. 
dial calibrations.

•  Stability better than 100 cycles. 
"Vackar" type VFO. Voltage regu
lated power supply.

•  Uses mechanical filter at 455 Kc. 
specially designed for SSB. Select
able upper or lower sideband. Car
rier and sideband suppression 50 
db. or more.

•  May be connected with STAR SR- 
700A receiver for transceive opera
tion.

•  Fully adjustable VOX and ANTITRIP 
circuits for automatic transmission/ 
reception.

• Press-to-talk relay, break-ln keying 
and sidetone oscillator for CW 
monitoring.

• Automatic level control circuit 
assures high quality distortion free 
SSB.

• Built-in antenna relay.
•  Final stage uses two 6146s in par

allel with conservatively rated input 
of 250 watts PEP on SSB and CW, 
100 watts on AM.

•  Built-in heavy duty power supply 
with adequate reserve margin as
sures trouble-free operation.

• Power supply 220 to 240 volts AC 
50 cycles.

Price: $519.50

CARBON POTS 
20 cents ea.

WIRE-WOUND POTS 
40 cents ea.

3000 TYPE RELAYS
large range

Only 50 cents ea.

VACUUM SEALED RELAYS
mainly 24 volts 

50 cents ea.

TRANSISTORISED
COMPUTER BOARDS

from $3

FULL RANGE OF MULTIMETERS

STAR SR-700A 
RECEIVER

SSB —  AM  —  CW
•  Ultra-precision three-stage double

?iear tuning mechanism, completely 
ree of backlash, spreads each 600 

Kc. over 1.68 metres with 1 Kc.
dial calibration.

• Stability better than 100 cycles.
"Vackar" type VFO. Voltage regu
lated power supply.

• Triple conversion. IF's 1650 Kc. and 
55 Kc. First and third oscillators 
crystal controlled.

•  Imaaine ratio better than 60 db. on 
all bands. Beat interference below 
noise level.

•  Variable selectivity band pass filter 
at 55 Kc. provides steep cut offs 
and a good shape factor. Four 
positions: 0.5, 1.2, 2.5 and 4 Kc. 
(at 6 db. down).

• T-notch filter provides better than 
50 db. attenuation.

• Variable decay AGC. Variable BFO 
tuning.

• Output terminal on VFO for trans
ceive operation.

•  Product detector for SSB/CW.
Diode detector for AM.

• Noise limiter with adjustable clip
ping level operates on AM, SSB 
and CW.

•  Built-in 100 Kc. crystal calibrator 
(crystal included). Zero adjust
ment on VFO.

•  Sensitivity better than 0.5 uV. for 
10 db. S +  N ratio on SSB and 
CW, better than 1 uV. on AM.

•  Power output, 1 watt. Impedance, 
4 ohms.

• 13 tubes, 6 diodes.
Price: $461.50

MARCONI TF885A 
VIDEO OSCILLATOR 

Price: $120

SANSEI SE405 S.W.R. BRIDGE
1 Me. to 150 Me., also doubles 

as a Field Strength Meter 
Price: $21 inc. tax

WE SPECIALISE IN CRO's
Cossor, Solarton, Dumont, 

A.W.A., Philips, E.M.I.
From $80

See us for all Marconi Test 
Equipment

All Prices Subject to Alteration without Notice. All Items Freight Extra.

UNITED TRADE SALES PTY. LTD.
280 LONSDALE ST., MELBOURNE, VIC. (Opp. Myers) Phone 663-3815

I
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PROPRIETARY LIMITED 

CUSTOMER SERVICE 

NEW . . . RAPAR' 
AUDIO GENERATOR 
MODEL A-1 
A professional instrument housed in a grey crackle 
finish, metal case, with a carrying handle and rubber 
feet. 

Supplied with test leads and instruction booklet. 

SPECIFICATIONS 
Frequency Range: Sine—20 cycles to 200 Kc. 

Square—20 cycles to 30 Kc. 
Calibration Accuracy: ±2% + 1 c.p.s. 
Output Voltage: Sine—Max. 21V. p./p. Square—Max. 24V. p./p. 
Distortion: Less than 1% (at 20 Kc. and 

below}. 
Tube Complement: 12AT7, 12BH7A, Silicon Diode, 

Thermistor. 
Power Supply: A.C. 50 c.p.s. 230V. 
Dimensions: 6" x 8" x 4V2". 
Net Weight: 5 lb. 

Trade Price $35.20 + 15% sales Tax 

RADIO PARTS PTY. LTD. 
MELBOURNE'S WHOLESALE HOUSE 

562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 

OPEN SATURDAY MORNINGS' 
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AX2WI 
Skyline of Sydney. Australia's largest city 

C A P T A I N C O O K 
B I-CENTENARY 
C E L E B R A T I O N S 
200th anniversary of the 
discovery and exploration of 
the east coast of Australia 

Vol. 37. No. 8 
AUGUST, 1969 

Registered at G.P.O.. Melbourne, for 
transmission by post as a periodical 

PR ICE 30 C E N T S 

SPECIAL PREFIX 
FOR AUSTRALIAN 
AMATEURS FOR 
1970 ANNOUNCED 

COOK BICENTENARY 
INTERNATIONAL 
AWARD DETAILS 
ANNOUNCED 

AX3 W l A 
m rn M rn ^ ^ r W W I M rn 200th anniversary ol the 

discovery and exploration of 
Ayers Rock. Central Australia the east coast of Australia 

C A P T A I N C O O K 
B I C E N T E N A R Y 
C E L E B R A T I O N S 



NEW VALVES 
1B3GT (OY30) . $1.45 6DT6 .... .... $1.40 
1C/ 50c 60X8 .... .... SI .65 
11)4 75c 6EA8 .... .... S1.55 
1F5 . $1.00 6ES6 .... .... SI .80 
1H5 75c GES8 .... .... $1.80 
1K5 50c 6F6G .... .... $1.25 
1K7 50c 6G8G .... .... S2.50 
1L4 50c. or 5 " for $2 6GV8 .... .... $1.70 
1L5 . $1.00 6GW8 .... .... SI .70 
1LN5 50c 6H6GT 20c, or 12 for S2 
1M5 50c 6HG5 .... $1.50 
1P5 50c 6HS8 .... .... $1.50 
1Q5 50c 6J5GT $1.00 
1R5 . 31.80 6J6 75C. 1 3r 3"" fo r S2 
1S2 (DL86) .. . $1.45 6J7G 50c, or 5 fo r $2 
1S4 . $1.00 6J8G .... .... $3.00 
1S5 . 31.70 6K5 .... .... $1.00 
1T4 . SI.00 6K7 50c 
1X2 A / B . SI.90 GK8GT .... .... .... $1.25 
2D2I . S1.20 GK0 Meta l .... $2.00 
3S4 . S1.00 0KV8 .... $1.75 
3V4 . SI .70 6L6G .... .... $2.91 
5AR4. CZ34 S2.45 GL7 .... .... 50c 
5AS4 . $1.30 GM5 .... .... $1.35 
5R4GY . $2.00 6N3 .... .... S1.20 
5T4 . $1.75 GN7 30c. ( >r 10 for S2 
5U4CB . $1.30 6N8 .... .... $1.40 
5V4 (GZ32) .. $1.50 607G .... .... S2.50 
5Y3GT . $1.20 6R3 .... .... $1.55 
523 $1.50 6S2 .... .... SI .85 
6A8G $2.00 GSA7GT .... .... .... S2.2!J 
6AB7 . $1.00 6SC7 .... .... 75c 
6AC7 50c. or 5" for $2 6SF5 .... .... 75c 
6AD8 . SI .35 6SF7 .... 7 j c 
6AE8 1X73) .. . S3.50 6SH7 50c, or 5 " for S2 
6AG5 20c. or 12 for S2 6SJ7 75c. Or 3 for S2 
6AG7 . SI.25 6SL7GT .... ... .... $1.25 
6AJ5 75c GSN7GT .... .... .... $ 1 . 0 0 
6AK5 (EF95) S2.55 GS07GT .... .... .... S2.10 
6AL3 . $1.55 6SS7 .... .... 7cc 
GALS 75c GU4GT .... $2.00 
6AM5 75c. or 3 for $2 6U7G 75c. or 3 for 62 
GAM6 75c, or 3 lor S2 6U8/A .... .... .... $1.55 
6AN7 /A . Si .55 6V4 .... .... SI .1)5 
6 A 0 5 . St .30 6V6GT .... .... .... $1.75 
GAR7GT . SI .80 6X2 $1 95 
6AU4GT/A .... . SI .50 6X4 $1 0' ' 
GAU6 . SI .30 6X5GT ... SI .50 
GAV6 . SI .20 6Y9 $1.30 
GAX4 . Si .50 7A8 35c. or 8 " for $2 
6B6 . S2.00 7C5 50u 
6B8 S3.00 7E6 50c, or s " for S2 
6BA6 . S1.40 7H7 75i: 
6BE6 . $1.40 7W7 50c. or 5 " for S2 
GBH5 SI .35 9A8 $1.90 
6BK8 (EF86) . S2.00 9U3 $1.7 j 
GBL8 . SI .50 12A6 50C, or 5 " for 5,2 
GBM8 . Si .60 12AH7 .... 50c 
C-B05 IEL84) .. . SI.50 12AT7 50c, or 5" for 2S 
6BQ6GTB/6CU6 . S2.J0 12AUG .... SI .50 
GB07A . SI .50 12AU7 .... $1 .-15 
6BV7 SI .35 12AV6 .... 75c 
6BXG . S1.35 12AX7 (ECLB3) .. SI .60 
SBY7 . $1.95 12BE6 .... 76= 
r.C4 50c, or 5" for S2 12BY7/A .. SI .75 
GCS . S1.00 12C3 50c 
GCA4 . S1 10 12J5 50c 
6CA7/EL34 . . S3.00 12SA7GT .. S1.00 
GCB6 . S1.40 12SC7 .... 50c 
GCDSG/A .... . 54.50 12SH7 .... 50c 
or,r-7 . SI.50 123K7 ... EOc 
6CH6 . S2.40 12SN7GT si.00 
6CK5 . S2.00 12SR7 50c. or 5 " for S2 
GCKG . St.40 16A8 .... S2.00 
6CM5 . S2.20 35L6 Si 00 
GC06 . S2.J0 19 M c 
6C08 . S1.40 30 50C 
C-CSG . SI .30 42 S2 50 
6CW4 (Nuv is ta) S2.75 57 5DC 
6DC6 . S2. i0 58 fOc 
GDC8 . $1.90 

58 
S1.50 6D05 . S4.75 80 S1.50 

6DQ6A . S2.il3 100TH .... $3.00 
GDQ6B . S2.65 807 S1.25 
0DS3 $1.80 808 Si .00 

TRIO COMM. RECEIVER 
MODEL 9R-59DE 

Four-band rece iver cover ing 550 Kc. to 30 Mc . 
cont inuous, end e lec t r i ca l bandspiead on 10. 15. 
25. 40 and 80 met res . 8 va lves p lus 7 d iode c i r c u i t . 
4 / 8 ohm output and phono Jack. SSB-CW, ANL. 
var iab le BFU, S meter , sep. bandspread d ia l . I . I . 
455 kc., audio output 1.5w.. var iab le RF and AF 
gain con t ro ls , n5 /250v . AC mains. Beaut i fu l l y 
deslgnod. Size: 7 x 15 x 10 In. W i t h ins t ruc t ion 
manual and serv ice data. 

PRICE S175 inc. sales tax 
Spca!:cr to suit, type SP5D, $15 Inc. tax. 

CITIZENS BAND CRYSTALS 
To su i t Japanese Walk ie-Talk ies and Transce ivers . 
P.M.G. approved. Freq. 27.240 Mc . (Tx) , 26.785 
Mc. (Rx) . 
HCS/U Submin ia ture , V2 in . p in spacing. 27.240 or 

25 785 Mc. S3.53 each or S6.50 a pa i r . 
I IC18/U M in ia tu re V« In. p in spacing. 27.240 or 

20.705 Mc . S3.50 each or S6.50 a pa i r . 
(HC18/U a lso avai lab le w i t h f ly ing leads) 

O i l i e r Crysta ls avai lab le Include 27.145 and 
27.195 M c 

Postage 10c. 

RECORDING TAPE 
W e l l known make, sealed boxes, bargain pr iced, 

fu l l y guaranteed 
3 Inch Reels 

ISO f t . Aceta te 55c 
225 f t . Aceta te 70c 
300 f t . My la r $1.15 

3Vk inch Reels 
600 f t . My la r S1.85 

4 inch Reels 
403 f t . Aceta te S1.40 
030 f t . My la r S2.20 

5 Inch Reels 
003 f t . Aceta te $1.85 
903 f t . Ace ta te $2.25 

My la r S2.80 
My la r S3.75 
My la r S5.75 

53/4 Inch Reels 
900 f t . Ace ta te $2.40 

1200 f t . Aceta te $3.40 
1200 f t . My la r S3.75 
1800 f t . My lar $4.75 

7 Inch Reels 
1200 f t . Aceta te S3.00 
1200 f t . My la r 
1800 f t . Aceta te 
1800 f t . My la r 
2400 f t . My la r 

$3.75 
$4.50 
$5.00 
$6.25 
$8.75 

900 f t . 
1200 f t . 
1803 f t . 

3 500 f t . My lar 

Philips Type 
Tape Cassettes 

C-60 60 mln . .. $2.65 
C-90 90 m in . .. S3.65 
C-120 120 m in . .. S6.00 

Empty Reels (unboxed) 
3'/4 inch 
4 inch 
5 inch 
53.4 inch 
7 inch 

35c 
40c 
40c 
55c 
50c 

10c per Reel Postage 

LOG BOOKS 
Price 75c each. 

0C6A 
004 
805 
954 50c, or 
955 
956 
958A 53c. Or 
2051 
5630 
5763 
G146A 
6146B 
9306 25C, Or 
BA50 10c. o r 
ECC35 
ECH35 
EF86/6BK8 .... 
EL34 (6CA7) 

A l so 

VALVES 
.... $1.00 
.... S2.85 
.... $2.85 

5 for S2 
50c 

.... 50c 
5 for S2 

50c 
75c 

.... $2.55 

.... $5.95 

.... 56.25 
10 for S2 
12 for SI 
.... 52.00 
.... S2.80 
.... S2.00 
.... S3.00 

other types 

(cont inued) 
EM04 
EY9I 
KT61 
KT66 
KT88 
I1L10 75c, or 3 
UL41 
VR150 (vo l t reg.) 
2D2I 
2E26 
2X2/879 .. 
75C1 (vo l t 
90C1 (vol t 
103C1/062 
150C4/OA2 
OE03/10 
QOE03/12 
OQE06/40 
OV04/7 S1.50, 3 

available, P.O.A. 

reg.) 
reg.) 

reg. .. 

S1.50 
50c 

$3.90 
$4.75 
$5.30 

for S2 
SI .00 
SI .25 
Si .20 
S4.60 

75c 
S2.25 
$2.50 
S2.50 
51.65 
S2.55 
S2.65 

512.95 
S3.75 

BURGLAR ALARM SIREN 
12 and 6 vo l t . Sui t Burglar Alarms. Boats, F i re 
Br igades, o tc . Comple te w i t h mounting bracket. 

Pr ice S10.50. postage 20c. 

"NIKKA" 1 WATT TRANSCEIVERS 
P.M.G. approved. So l id Sta le 14 Transistor C i rcu i t 
Inc. r . f . 3tage. 27.240 Mc . (provis ion for t w o 
channe ls ) . Range boost c i r cu i t . Up to 10 mi les 
in open country o r water . Buzzer type cal l system. 
Squelch cont ro l . Comple te w i t h leather carrying 
case. Pr ice S175.00. postage 75c. 

PANEL METERS 
Brand New In Cartons. Plus Postage 20c 
Type F597: 0-50 uA. , 2 % In. round, mount ing hole 

2-1/16 in. Pr ice S3.75. 
Type F366 : 500-0-500 uA. , 2V4 in . square, mounting 

ho le 1% In. Pr ice S3.S0. 
0-10 vo l ts AC . 3 In. square, mount ing hole 2% in. 

Price 54.00 
Type F471: 50 vo l ts DC. 3 in. square, mounting 

ho le 2%, in. Pr ice S4.00. 
Type F516: 500 vo l ts AC . 2V2 in. square, mount ing 

hole IV4 in. Price S4.00. 
Type Q515: 150 vo l ts AC , 2V4 in. square, mount ing 

hole 1V4 in. Price S3.50. 
Type S045: 20 vo l ts AC. 2 In. square, mount ing 

hole 13/4 in . Price S3.50. 
Type F497: 1-0-1 mA. . blank scale. 2V4 In. square. 

mount ing hole 2? i In. Price S3.00. 
Type F498: 1-0-1 mA. . blank scale, 3 In. square, 

mount ing hole 23 , i in. Price S3.75. 
Type F499: 1-0-1 mA. . blank scale, 4V* in. square. 

mount ing ho le 3V4 in. Price S4.25. 
Type F555: 10 mA. . blank scale. 2'/« in. square. 

mount ing hole 1% in. Price S3.00. 
Type F49D: 50-0-50 uA. . blank scale. 2Vt in. square, 

mount ing hole 13/ i in. Price S4.00. 
Type F491: 50-0-50 uA. . blank scale. 3 in. square, 

mount ing hole 2 % in. Price S4.50. 

SILICON BATTERY CHARGER 
PACKED WITH FEATURES 

9 6 or 12 vo l t operat ion. 
® Highest e l f ic iency achieved by use of four s i l i -

con 25 amp. rec t i f ie rs in a bridge c i rcui t . 
41 Charging rate up to 4 amps. 
« Amp. meter to Indicate charging rate. 
# Over load s w i t c h pro tec ts charger from any short 

c i r cu i t s such as fau l ty battery or accidental 
shor t ing of leads. 

# Comple te w i t h power cord and plug. Battery 
leads w i t h c l ips at no extra cost. 

# 90 days guarantee against faul ty manufacture. 
Ful ly approved by E lec t r i c i t y Author i t ies , ensuring 
absolute safety in operat ion. Approval No. V / A G / 
SPBC. Compact Size: 4V j w . x 3 % h., x 6 % I. 

Pr ice $21.00. post f ree. 

NEW LAFAYETTE SOLID STATE 
HA600 RECEIVER 

Five bands, a.m.. c .w . . s .s .b. . Amateur and Short 
Wave. 150 Kc. to 400 Kc. and 550 Kc. to 30 Mc . 
FET front end. Two mechanical f i l ters . Huge d ia l . 
Product detector . Crysta l ca l ib ra tor . Variable BFO. 
Noise L imi te r . S Me te r . 24 in. bandspread. 230v. 
a.c . /12v. d .c . . neg. earth operat ion. RF gain con-
t ro l . Size: 15 x 9a4 x 8'.<4 inches. Weight 18 lb. 
S.A.E. for fu l l de ta i ls . 

PRICE S199.50 

S.W.R. METERS, MODEL KSW-10 
Speci f ica t ions.—Standing Wave Ratio: 1:1 to 1:10. 
Accurac ies : Plus o r minus 3 per cent , scale length. 
Impedance: 52 ohms and 75 ohms. Meter : 0-100 
DC microamperes. Price S19 inc . tax . 

HAM RADIO SUPPLIERS 
323 ELIZABETH STREET, MELBOURNE, VIC., 3000 
Phones: 67-7329, 67-4286 A l l Mai l to be a d d r e s s e d to above address 

We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios. Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers. Welwyn Resistors, etc. 
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What's better than 
one great OP-AMP? 

2 great OP-AMPS! 

,uA739C consisting of two identical operational amplifiers is constructed on a single silicon chip, 
using the Fairchild Planar epitaxial process. These low noise, high gain amplifiers exhibit extremely 
stable operating characteristics over a wide range of supply voltage and temperatures. 

The /(A739C is intended for a variety of applications, its low cost and flexibility making it an ideal 
building block in home entertainment systems. 
FEATURES: LOW NOISE FIGURE, 2.0 dB • HIGH GAIN, 20,000 V/V • OUTPUT SHORT CIRCUIT PROTECTED n NO 
LATCH UP • LARGE COMMON MODE RANGE ±11V • EXCELLENT GAIN STABILITY VS. SUPPLY VOLTAGE n 
SINGLE OR DUAL SUPPLY OPERATION. 

PART U6E7739393. TEMP. RANGE 0° to 70°C 

Pr ices :— 1-24 $4.85; 25-99 $3.90; 100-999 $3.25. 

Limited supply available off the shelf. 

420 M l Dandenong Rd . CROYDON. V IC . 3136 P O Box 151. Croydon. Cables Fairchi ld Melbourne Telephone: 7234131. Fairchild 
Representatives: Phil Cohen. M e l b o u r n e ' 7234131 • David Finch. Sydney. 929 7511. • Peter t. Walker. Adelaide 23 1 356 • Ray 
Crutcher. A U C K L A N D N Z 57 9307 New Zealand Distr ibut ing Agents: John Gi lbert and Co Ltd.. Tasman Bui ldings. Anzac Avenue. 
A U C K L A N D N.Z Fairchi ld Devices Now Avai lable in Distr ibutor Quanti t ies from: George Brown & Co . 267 Clarence Street. 
SYDNEY N S W 2000 • General Accessor ies. 81 Flinders Street Adelaide S.A.. 5000 O i. H. Magrath & Co Pty. Ltd . 208 
Lit Lonsdale Street Melbourne Vic 3000 • Radio Parts Pty Ltd . Spencer Street. Melbourne. Vic . 3000 • Purvisomc Sound 
and Distr ibut ing Co 44 McCoy Street. Myaree. Perth W.A.. 6154 • Douglas Electronics. 7 Gralunga Street. Mansfield. Qld., 4122 

FAIRCHILD 
A U S T R A L I A P T Y . L T D . 
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PULL ANL ON 

FUNCTION ruwc 

<TZn ECONOMICAL SSB! NEW, from YAESU 

\ / FT-200 FIVE-BAND TRANSCEIVER 
A superb quality, low cost, versatile transceiver 
that you have been waiting for. Covers 80-10 mx; 
SSB, CW, AM; with a speech peak input of 300 w. 
Transistorised VFO, voltage regulator, and cali-
brator. 16 valves, 12 diodes, 6 transistors. PA 
two 6JS6A pentodes. ALC, AGC, ANL, PTT and 
VOX. Calibrated metering for PA cathode current, 
relative power output, and receiver S units. Offset 
tuning ±5 Kc. Uses a 9 Mc. crystal filter with 
bandwidth of 2.3 Kc. at — 6 db. Selectable side-
bands, carrier suppression better than —40 db. 
Sideband suppression better than — 5 0 db. 

Operates from separate 230 volt 50 c.p.s. A C 
power supply, which includes built-in speaker. 
A 12 volt DC power supply is planned for later 
production. Power take-off available for trans-
verters, etc. 
Cabinet finished in communication grey lacquer. 
Panel, etched, satin finish aluminium. 
Shipment due approx. beginning of August. 
Price, FT-200, $345 inc. S.T. 
Imported Yaesu matching Power Supply FP-200, 
with speaker, $90 inc. S.T. 

Other well known Yaesu Models: FTDX-100 Transistorised Transceiver, FTDX-400 Transceiver, FLDX-2000 
Linear Amplifier, FLDX-400 Transmitter, FRDX-400 Receiver, FR-50 Receiver, FTV-650 6 Metre Trans-

verter, FF-30DX Low Pass Filter. 

Sets pre-sale checked, PLUS Personal 90-day Warranty, PLUS Factory 
one-year Warranty. PLUS after-sales Service and Spares availability. 

BAIL ELECTRONIC SERVICES, 60 Shannon St., Box Hill North, Vic., 3129. Ph. 89-2213 

N.S.W. Rep.: A. J. ("SANDY") BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Telephone (STD 067} 66-1010 
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W i r e l e s s Inst i tute of Austra l ia 

Victor ian Div is ion 

A O . C P . C L A S S 
Theory: 

M O N D A Y , 18th A U G . , 1969 

Theory is held on Monday evenings 
8 to 10 p.m. 

Persons desirous of being enrolled 
should communicate with Secretary, 
W.I.A., Victorian Division, P.O. Box 
36, East Melbourne, Vic., 3002. 

(Phone 41-3535, 10 a.m. to 3 p.m.) 

T R A N S I S T O R S 
DIODES, FETS, RESISTORS, 

CAPACITORS, etc. , e tc . 

The W.I.A., Victorian Division, has 
available a wide range of new 
components. Members of any Div-
ision wishing to take advantage of 
this service may obtain a compon-
ents' list by sending a s.a.s.e. to: 

DISPOSALS COMMITTEE, 
P.O. BOX 65, 
MT. WAVERLEY. 
VIC., 3149. 

P U B L I C A T I O N S D E P A R T M E N T — F E D E R A L EXECUTIVE W. I .A . 
NEW S U B S C R I P T I O N — D I R E C T FROM PUBLISHER 

" B R E A K - I N " (N.Z.A.R.T.) $2.35 pa. 
We are happy to announce that the W.I.A. can now accept subscriptions to 
"Break-In", the journal of the New Zealand Association of Radio Transmitters. 
C o s t : W . I .A . M e m b e r s o n l y , S2.35 fo r 11 i s s u e s p lus Ca l l Book . 
Send cheques to Publications Manager, Federal Executive, P.O. Box 67, East 
Melbourne, Vic., 3002. Sample copy free to the first hundred subscribers! 
S u b s c r i p t i o n s a l so a c c e p t e d f o r " Q S T , " " C O , " " 7 3 , " " H a m Rad io , " 

R.S.G.B. and A.R.R.L. p u b l i c a t i o n s . 

BRIGHT STAR C R Y S T A L S 
FOR A C C U R A C Y , STABILITY, ACTIVITY 

A N D OUTPUT 
Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 

DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U. 
THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 

AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Kc. 

5,500 Kc. T.V. Sweep Generator Crystals, $7.25; 
100 Kc. and 1000 Kc. Frequency Standard, $17; 

plus Sales Tax. 
Immediate delivery on all above types. 

AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Kc. Filter Crystals, vacuum mounted, S13 each plus Sales Tax. 

ALSO A M A T E U R TYPE CRYSTALS — 3 . 5 M c . A N D 7 M c . B A N D . 
Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 

Amateur—from $6 each, plus Sales Tax. 
Regrinds—Amateur $3, Commercial $3.75. 

CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 

New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 

BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, C L A Y T O N , V IC . Phone 546-5076 

With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 

Regulated Power Supply 
BATTERY ELIMINATOR 

SPECIALLY FOR LARGER BATTERY 

OPERATED TAPE RECORDERS 

TYPE PS 104 
Designed primarily for Tape Recorders 
where a regulated voltage supply is nec-
essary to prevent speed variation with 
load changes. A versatile power supply 
with a range of output voltages making 
it ideal for design, testing and repair of 
Transistor Radios, Amplifiers, Record 
Players, Test Equipment, etc. It is also 
eminently suitable for use in Schools, 
Universities, Government Departments 
and Industry. 

S P E C I F I C A T I O N S 
I n p u t V o l t a g e 2 3 0 V o l t s . 5 0 H * . 
O u t p u t V o l t a g e 4 . 5 V 6 V , 7 . 5 V 9 V o r 1 2 V O . C . b y S e l e c t o r 

p l u g . M a x . C u r r e n t 0 . 5 A . 
P r o t e c t i o n E l e c t r o n i c O v e r l o a d P r o t e c t i o n . 
R e g u l a t i o n A p p r o x . 1 0 % o n 1 2 V R a n g e 

A p p r o x . 5 % o n all o t h e r R a n g e s 
R i p p l e l e s s t h a n 1 0 0 m V R . M . S . u n d e r all 

c o n d i t i o n s . 
C i r c u i t r y A l l ' s i l i c o n s o l i d s t a t e . 
S i z e 4 i n s . w i d e b y 2 i i n s . h i g h x 5 ) i n s . d e e p 
W e i g h t 2 l b s . 7 o i s . 
A p p r o v a l A p p r o v e d b y E l e c t r i c S u p p l y A u t h o r i t i e s ' 

Manufactured by 

A & R E L E C T R O N I C EQUIPMENT 
C O M P A N Y PTY. LTD. 

42-46 LEXTON ROAD, BOX HILL, 
V IC. , 3128 

Phones 89-0238, 89-0239 

AGENTS IN ALL STATES 
N.S.W.: SOANAR ELECTRONICS PTY. LTD. 

82 Carl ton Cres., Summer Hi l l . Ph. 798-6999. 
OLD.: R. A. VENN PTY. LTD. 

71-73 Dofigett St.. Valley, Bris. Ph. 51-5421. 
S.A.: SCOTT THOMPSON PTY LTD. 

93 Gi l les St.. Adelaide. Phone 23-2261. 
W.A.: EVERETT AGENCY PTY. LTD. 17 Northwood St.. W. Lcedervil le. Ph. 8-4137. 

"tGUUTCD 
VOiratl 5, BATTERY fLIMINATOR 

" , 0* « OUTPUT 
• SA M i , 

OViRiou 
'••ortorec 

''' *o v p 
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SIDEBAND ELECTRONICS ENGINEERING 
To the stock listed below I have this month added a new local product, an SWR-Power Output Meter. Housed in an 
attractive 4" x 4" x 9" cabinet, with a 3" square meter, It reads what a normal SWR meter does plus power output in 
two ranges, 0-100 and 0-500 watts of R.F. power, good for use on all H.F. Amateur bands from 3.5 to 30 Mc. Individually 
calibrated, the price is only $35.00 each, for 52 ohm lines. 

My next project for local production is a copy of the Hy-Galn type BN-86 full kw. power rating Balun, to be used to feed 
52 to 75 ohm symmetrical loads with unsymmetrical co-axial cable. 

For our unfortunate sightless fellow Amateurs, my meter audio translator continues to be available at cost price, custom 
built to requirements. 

Ample stocks now of all items advertised. Prices are net, cash Springwood N.S.W., sales tax included. Descriptive 
literature on all is available, also spare parts and valves for all sets, including Crystal Filters, for warranty and service. 

Y A E S U - M U S E N 
FT-DX-400 Transceiver $550 
FT-DX-100 Transceiver $525 
FV-400 External Second VFO $95 
FT-200 Transceiver, with complete 

matching A.C. Power Supply Kit .... $425 
FL-DX-2000 Linear $250 
FL-DX-400 Transmitter $375 
FR-DX-400 Receiver $375 
FR-DX-400-SDX de luxe Receiver, with 2 

and 6 Metre Converter and C.W. and 
F.M. Filters $475 

All Yaesu-Musen sets are inclusive of all the 
necessary plugs and connectors, and the Trans-
ceivers include a ceramic P.T.T. microphone. 

S W A N 
SW350C Transceiver $550 
SW500C Transceiver $675 
14-230 volt A.C./D.C. Swan Supply $150 
A.C. Power Supply-Speaker $80 

GALAXY 
Latest GT-550 Transceiver $575 
External VFO $100 
A.C. Supply-Speaker Unit $80 
VOX Unit $30 

A d 
ACITRON 101 12v. heavy Duty D.C. Sup-

ply, fits all 500w. P.E.P. Transceivers $105 

HY-GAIN 
TH6DXX Master 6 el. Tri-band Beam .. $200 
BN-86 Balun $20 
TH3JR Junior 3 el. Tri-band Beam $110 
14AVQ 10 to 40 Metre 4-Band Vertical $45 
18AVO 10 to 80 Metre 5-Band Vertical $75 
Hy-Gain 3-band Quad, 6 el $150 

MOSLEY 
TA33JR Junior 3 el. Tri-band Beam $98 
MP-33 Senior 3 el. Tri-band Beam $125 

R O T A T O R S 
CDR HAM-M Heavy Duty Rotator $180 
AR-22R Junior Rotator $60 
8-conductor Cable for the Ham-M; yd. 50c 

Both Rotators are for 230v. and prices include an 
indicator-control unit. 

N EWTRON ICS 
4-BTV 10 to 40 Metre 4-Band Vertical .. $55 
4-BTV with 80 Metre Top-loading Coil $70 

CRYSTALS 
8,000 of them again for the home builder, 
the elusive FT-241 Crystals with fundamental 
frequencies between 375 and 515 Kc., Chan-
nels 0 to 79, a full box of 80 crystals for 
only $17.50. Individual choice channels are 
up to $2 each. 

Sideband Electronics Engineering 
P.O. BOX 23, SPRINGWOOD, N.S.W., 2777. Tel. Springwood (STD 047) 511-394 

City Showroom only, not for business transactions, Mondays to Fridays 9 a.m. to 5 p.m., by appointment 
with Clive Hutchison, 145a George Street, Sydney, near Circular Quay. Tel. Sydney 27-5885/6 
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FEDERAL COMMENT 

PLANS FOR 1970 CELEBRATIONS 
1970 wi l l be an important year fo r 

Australia, two hundred years f r om 
when Captain Cook first landed on the 
eastern coast of Australia. This b i -
centenary wi l l be the subject of many 
celebrations in Australia, and it is not 
inappropriate that we, as Radio A m a -
teurs, also do something in honour of 
this occasion. 

But next year we have something in 
addition to celebrate—the Diamond 
Jubilee of the Wireless Institute of 
Australia. The first steps towards the 
organisation that exists today we re 
taken in 1909. Our Federal Historian 
assures me that the Wireless Institute 
of Australia wil l , in 1970, be 60 years 
old. He also assures me that there is 
no doubt that the W. I .A . can just i fy 
its claim to be the oldest radio society 
in the world. Whether w e are or not 
matters l i t t le—what does matter is 
that we take time to honour those men 
of the past to whom our great hobby 
owes so much; and what better year 
than in 1970 when it is coupled with 
the very important Cook Bi-Centenary 
celebrations. 

No doubt in sixty years the character 
of Amateur Radio has changed sig-

Ayers Rock in Central Australia is the world's 
largest monolith, 55 miles around and 1,100 
feet high. A sacred place to the Aborigines, 
whose cave paintings and carvings can still 

To Radio 

This QSL confirms our 2 way 
SSB/AM/CW/FM/RTTY QSO 

On mcs. at hrs. GMT 

on 

UR sigs. R S T 

nificantly. The vast technology of a 
great industry in some way overshad-
ows our hobby today, yet today this 
industry itself provides so many who 
are among the ranks of Amateurs. 
Whilst the character of our hobby may 
have changed, anyone who has read 
the contemporary material of the early 
days of Amateur Radio wi l l be l ikely 
to conclude, I think, that the spirit of 
Amateurs themselves has changed very 
little. Nex t year, therefore, we honour 
not only the Cook Bi-Centenary, but 
also the Diamond Jubilee of the Wi re -
less Institute of Australia. 

SPECIAL PREFIX " A X " 
The Federal Council, through the 

Federal Executive, has made a number 
of plans, and in this issue of "Amateur 
Radio" and by simultaneous release 
throughout the world, I have the 
honour to announce these plans. 

Firstly, f rom the 1st January, 1970, 
and until the 31st December, 1970, all 
Australian Amateur Stations whilst 
operating on Amateur bands w i l l be 
able to substitute the special pref ix 
" A X " for the prefix " V K " if the opera-
tor so wishes; thus, I can, if I wish, call 
myself A X 3 K I . I hope, particularly 

be seen here, Ayers Rock is a major attrac-
tion for overseas visitors; it can be reached 
on air and road tours from Alice Springs, 
Australia's most colourful outback town. 

on international bands, that all Austra-
lian Amateurs wi l l make use of this 
privi lege. 

QSL CARDS 

Secondly, the Australian Tourist 
Commission is making available 100,000 
blank QSL cards. These are printed in 
four colours and are illustrated with 
appropriate photographs of typically 
Australian scenes. They have a text 
re ferr ing both to the Cook Bi-Centen-
ary and the Diamond Jubilee of the 
Wireless Institute of Australia. 

These cards wi l l be distributed 
through the Divisions. I hope that as 
many Amateurs as possible, particu-
larly those regularly working on inter-
national bands, wi l l have these cards 
over-printed with their own " A X " call 
sign. 

SPECIAL A W A R D 
Thirdly, the Wireless Institute wi l l 

be giv ing a special Captain Cook B i -
Centenary Award for Amateurs con-
tacting a specified number of stations 
using the optional prefix " A X " during 
1970. The rules of this Award are pub-
lished on page 7. I hope that this wi l l be 
a popular A w a r d — I look to Australian 
Amateurs to do their best to ensure 
that it is, by using the prefix " A X " 
and by sending QSLs when requested, 
and by drawing overseas Amateurs' 
attention to the existence of the Award 
when they are talking to them. Details 
of these plans for 1970 may be found 
elsewhere in this issue. 

E A R L Y D A Y S OF RADIO 

Our own journal, "Amateur Radio," 
wi l l have a series of articles throughout 
1970 telling the story of the early years 
of Amateur Radio in this country. 

In making this announcement on 
behalf of the Federal Council and the 
Federal Executive, may I record our 
gratitude to those who have made these 
plans possible — to the Postmaster-
General's Department, to the Controller, 
Radio Branch (Mr . Carrol l ) , to the 
Australian Tourist Commission, to the 
Federal Awards Manager, go our grate-
ful thanks. 

Let us make 1970 a great year for 
Amateur Radio and a great year for 
the W.I .A. Let us see a record mem-
bership in all Divisions; let us see 
greater activity than ever before on 
our bands. A l l of us are Amateurs 
because we want to be—because we 
obtain enjoyment from our hobby. Let 
us honour the past by, in 1970, using 
our privi leges to the full. 

Michael J. Owen. VK3KI. 
Federal President, W.I.A. 

PWR .watts Ant.. 

TNX QSO PSE QSL 73 

GREETINGS FROM AUSTRALIA 

World famous navigator Captain James Cook discovered east-
em Australia in 1770. Two highlights of the bicentenary celebra- j 
tions will be a London to Sydney air race In December 1969, ; 
and in March 1970 Sydney's international exhibition "Panorama: 
of the Pacific". 1970 is also the 60th anniversary of the Wireless • 
Institute of Australia, the world's oldest radio society. 

Reverse side of the Special QSL Carcls 
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W ire le s s  In stitu te  of A u stra lia

offers to Overseas Stations and 

Australian Stations the

COOK BI CENTENARY AWARD
To mark the occasion of the 200th 

anniversary of the discovery of the 
eastern coast of Australia by Captain 
Cook in the year 1770, the Wireless 
Institute of Australia is issuing a 
Special Award to be known as the 
“Cook Bi-Centenary Award”. It will 
be available free to any licensed Radio 
Amateur throughout the world who, 
during 1970, makes two-way radio 
contact with the required number of 
Australian Amateur Stations as set out 
below.

1970 is also the 60th anniversary of 
the founding of the Wireless Institute 
of Australia, the Australian Amateur 
body which has served the interests of 
Radio Amateurs since 1910 and is the 
world’s oldest Radio Society.

Because of the special significance of 
the year 1970, a new prefix will be 
available for use by Australian Ama
teurs between 1st January and 31st 
December, 1970. At the option of the 
station operator during this period, the 
VK prefix may be replaced by the 
special AX prefix.

AWARD RULES
Operation.—Only Australian Amateur 

Stations using the special AX prefix 
may be worked for the purposes of this 
award. Contacts may be made on any 
band or mode available to Australian 
Amateur stations. Cross-band opera
tion will not be permitted. No contacts 
made with ship or aircraft stations in 
Australian Territories will be eligible, 
but land mobile or portable stations 
may be contacted provided the location 
of the station worked, at the time of 
the contact is clearly indicated. Opera
tors at all times must operate within 
the terms of their station licence. All 
contacts must be made during the 
period 1st January to 31st December, 
1970, inclusive. Contestants may work 
each station once only during this per
iod for the purposes of this award.

Requirements
Overseas Applicants. — Stations out

side Australian Territory must contact

50 different Australian Amateur Sta
tions using the AX prefix during the 
abovementioned period.

AX Applicants.—Stations within Aus
tralia must contact 100 different Aus
tralian Amateur stations using the AX 
prefix, working the required number 
of stations in each Call Area as per the 
list below, during the specified period:

AX1 (VK1) 3
AX2 (VK2) 30
AX3 (VK3) 30
AX4 (VK4) 11
AX5 (VK5) 11
AX6 (VK6) 6
AX7 (VK7) 4
AX8 (VK8) 1
AX9 (VK9) 3
AX0 (VK0) 1

Total 100

Stations

Applications.—Stations applying for 
the Award are not to forward QSL 
cards, but instead should submit a list 
of the stations worked (in order of 
Call Signs by Call Areas) plus the 
following details of each contact: Date, 
time (G.M.T.), band, mode, report. This 
list, certified by two other licensed 
Amateurs plus a statement to the effect 
that they have sighted the log entries 
of the applicant, should be sent to:

Awards Manager, W.I.A.,
P.O. Box 67,
East Melbourne,
Victoria,
Australia, 3002.

Applications should be clearly mark
ed “Cook Award” on the back of the 
envelope containing the check list plus 
the full postal address to which the 
award is to be sent. All applications 
are to be received at the above address 
no later than 31st December, 1971, as 
no further entries will be accepted after 
this date.

Certificates will be forwarded free 
of charge by surface mail. However, 
if airmail return is required, eight IRC 
coupons must be included to cover the 
extra cost involved.

TOURIST COMMISSION 

PROVIDES QSL CARDS
The Australian Tourist Commission, 

following representations by individual 
Amateurs and subsequently the W.I.A., 
has provided 100,000 blank QSL cards 
for the use of Australian Amateurs 
during 1970.

There are four designs, each a photo
graph of a typically Australian scene. 
The scenes depicted are: Sydney Har
bour, Ayre’s Rock, the Whitsunday 
Passage in Queensland, and a surf 
boat. These will be distributed to 
Divisions, and Divisional Councils will 
be making arrangements direct with 
members for their distribution.

The cards were distributed by the 
Federal Executive proportionately to 
the number of Amateurs in each State 
as follows:

N.S.W. Division: 32,000 cards (in
cluding the Australian Capital 
Territory).

Victorian Division: 30,000 cards.
Queensland Division: 11,000 cards.
South Australian Division: 13,000

cards (including Northern Ter
ritory).

Western Australia Division: 8,000
cards.

Tasmanian Division: 4,000 cards.
2,000 cards have ueen retained by the 

Federal Execlutive for distribution to 
VK9 and VICO Amateurs.

☆

SPECIAL CALL SIGN 

GRANTED BY P.M.G.
From the 1st January, 1970, until the 

31st December, 1970, all Australian 
Amateur Stations may use the prefix 
AX instead of the prefix VK.

The use of the prefix AX is not 
compulsory, but may be used at the 
option of the licensee concerned. There 
rre no formalities necessary to enable 
licensees to use this privilege. Individ
ual licensees will not be notified per
sonally of this privilege.

The Controller, Radio Branch (Mr. 
C. Carroll) has asked the Wireless 
Institute of Australia to give the matter 
the widest possible publicity. An early 
announcement is necessary to enable 
publicity to be obtained in overseas 
journals. However, Mr. Carroll points 
out that it is not permissible to use 
this special 1970 prefix before the 1st 
January, 1970.
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PROJECT-SOLID STATE TRANSCEIVER
PART NINE H. L HEPBURN,* * VK3AFQ, and K. C. NISBETA VK3AKK

This article must be prefaced with 
an apology to readers for its non- 
appearance in the July issue. It is to 
be regretted that the writers were just 
too occupied with the business of earn
ing a living to have had the manuscript 
in the hands of the printers in time 
for publication.

In this article the following aspects 
will be covered:

(a) Coupling the transm it mixers to 
the p.a. stage described in the 
June 1969 “A.R.”.

(b) Lining up the transm itter to the 
output of the transm it mixers.

(c) Tuning the p.a.
(d) A two-tone test oscillator.
(e) A suitable output power meter.

COUPLING TO THE P.A.
Reference to Fig. 25 shows that the 

9 Me. s.s.b. inputs to all transm it mix
ers, the injection frequency inputs and 
the signal outputs are all in parallel 
and that the drive control is in the 
output of the mixers. This system 
supersedes that inferred in Fig. 17 
(April 1969 “A.R.” ) which shows the 
drive control in the 9 Me. s.s.b. feed 
to the transm it mixers and in Fig. 15 
(March 1969 “A.R.” ) which shows the 
r.f. outputs of the transm it mixers 
being switched. This “loss” of a switch 
wafer is possible because of the rela
tively low output impedances of the 
transm it mixers. The appropriate mix
er is selected by h.t. switching and 
diode gating of the injection inputs 
only. (See Fig. 17, April 1969 “A.R.” )

In order to drive the p.a. stage, it 
is necessary to have some power gain 
between it and the transm it mixers.

This is obtained by using a Motorola 
MM1601 as a resistance coupled, un
tuned amplifier as shown in Fig. 25.

A 2.5K “C” taper potentiometer is 
used in the input to the MM 1601 as a 
drive level control.

Correct biasing of the MM1601 is 
provided by the 2.2K/220 ohm bias 
chain, while a 10 ohm resistor is used 
as a collector load. Output from this 
stage is capacitively coupled to the 
p.a. stage proper.

The 3.3 ohm w.w. resistor, used in 
conjunction with the 4.7 uF. and 0.047 
uF. capacitors in the h.t. decoupling 
network, is specified because it has a 
few microhenries of inductance to im 
prove its decoupling efficiency at r.f.

Note that the MM1601 and its asso
ciated components are included in the 
kit of parts detailed in the June “A.R.” 
and explain the apparent discrepancy 
between the two transistors shown in 
Fig. 25 and the three mentioned in the 
kit description.

LINING UP THE TRANSMITTER 
MODULES

In reading the description that fol
lows, the reader is urged to have before 
him the copies of “A.R.” containing the
• 4 E liza b e th  S tre e t. E a st B rig h to n . V ic., 3187.
*25 T h a m es  A v en u e . S p rin g v a le , V ic ., 3171.

first seven articles in the series as 
reference will be made to figure num 
bers and coil/transform er numbers 
appropriate to the module under dis
cussion.

These articles appear in the Novem
ber 1968 to May 1969 issues.

It is assumed that v.f.o. has been put 
on frequency, the heterodyne oscillators 
are giving output, the carrier oscilla
tor is functioning and that the filter 
board is operative. Commissioning of 
these modules was described in the 
May 1969 article.

It must now be emphasised that the 
commissioning procedure that follows is 
based on the possession of the absolute 
minimum of test equipment. For that 
reason it is necessarily “rough”. For 
optimum results, access to a wide band 
c.r.o. which gives a useful response to 
30 Me., and a first class signal genera
tor having an accurately calibrated 
attenuator are obligatory.

However, this description assumes 
that only a v.t.v.m. fitted with an r.f. 
probe and a general coverage receiver 
having an S meter are available.

Participants in the project are already 
aware that—under the conditions de
tailed in January  1969 “A.R.”—the
project organisers can, and indeed pre
fer to, carry out the commissioning 
procedure in Melbourne where the nec
essary equipment is available to do 
the job.

Step 1.—The first three units to be 
connected together are:

(i) The tx audio module.
(ii) The carrier oscillator module 

switched to “normal” sideband
(8,998 Kc.).

(iii) The balanced modulator mod
ule.

The microphone gain potentiometer 
should be set at zero, the 5K audio 
trimpot on the balanced modulator 
board set at zero, the 1.5K balance trim- 
pot set at half way, the 3/30 pF. bal
ance trimm er connected to one side of 
the balanced modulator and set half 
open, and the 8,998 Kc. 1.5K level trim - 
pot set to about quarter open before 
power is applied.

Note that it is necessary to have h.t. 
applied to the rx product detector if 
good carrier balancing is to be achieved.

With the v.t.v.m. probe on the d.s.b. 
output of the balanced modulator, 
apply 9-10 volts of h.t. Varying the 
1.5K balance trimpot either side of 
centre will give a reading on the v.t.v.m. 
Adjust the carrier balance control for 
minimum reading. Also adjust the 3/30 
pF. balance trim m er in conjunction 
with the trimpot to give a null.

Once this has been done on the 
v.t.v.m., loosely couple the d.s.b. output 
to a receiver set at 8,998 Kc.

Repeat the adjustments to the trim 
pot and the trimm er until the lowest 
possible S meter reading is obtained. 
It should be possible to get the S meter 
down to about S3-4 with the r.f. gain 
control on the receiver full open. Then 
peak the core of L24 (Fig. 13).

It may be necessary to try  the 3/30 
pF. trimm er on the other side of the 
modulator to achieve the maximum 
carrier suppression.

Note that the carrier will be attenu
ated by a further 15-20 db. or so by 
the time the signal has gone through 
the filter.

Checking audio quality and carrier 
suppression at this stage by the usual 
“whistle and listen in the receiver” 
technique may well be misleading, due 
to direct pick up of the 9 Me. carrier 
by the receiver. At the best, such a 
test is simply a comforting assurance 
that something is working.

Step 2.—Connect in the filter pre
amplifier, the filter board and the 9 Me. 
tx amplifier. Connect the v.t.v.m. across 
the output of the 9 Me. tx  amplifier 
and apply power.

Unbalance the balanced mixer to give 
a small indication on the v.t.v.m. and 
peak the cores of T3 (Fig. 10), L23 
(Fig. 10) and T4 (Fig. 11) to give 
maximum reading. It may be necessary 
to partially re-balance the modulator 
to keep the v.t.v.m. reading on scale. 
Do not re-balance the modulator at 
this stage.

Step 3.—Couple in the v.f.o. genera
tor, the heterodyne oscillators, the in-
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jection mixer and the tx mixers. Put 
the v.t.v.m. across the tx  mixer outputs.

One band at a time, adjust the coils 
of each tx mixer to give maximum 
output. For each frequency range set 
the v.f.o. to the centre of the Amateur 
band required, i.e. 1.83, 3.60, 7.07, 14.18 
Me., etc. The corresponding v.f.o. fre
quencies for the Amateur bands are 
10.03, 10.10, 10.07 and 10.18 Me.

Then wire in place the 2.5K drive 
level control and check that, for each 
band, the output of the tx  mixers can 
be varied between zero and maximum.

If it is desired to stagger tune the 
tx mixer coils, then all the input coils 
L26 should be peaked in the centre 
of the required range, all coils L27 
peaked at 20% above the lowest end 
of the range, and all the coils L28 
peaked at 20% below the high fre
quency end of the range.

Step 4.—With the v.t.v.m. across the 
output of the 9 Me. tx amplifier, re
balance the modulator for best carrier 
suppression.

Step 5.—Set the 5K trimpot on the 
balanced modulator board to about half 
open.

Connect a 50 ohm variable reluct
ance microphone to the tx audio mod
ule and set the tx audio level control 
to about quarter open.

With the v.t.v.m. across the output 
from the transm it mixers, there should 
be a very positive indication of output 
when whistling into the microphone. 
There should be no indication of output 
when the audio level control is zeroed.

To this stage all that can be said is 
that output (hopefully, intelligible 
s.s.b.l) is available. Without a c.r.o. 
the waveform of the signal cannot be 
checked but judicuous use of the sta
tion receiver should enable some judg
ment to be made on the quality of the 
output, its frequency and the presence 
of unwanted signals or instability.

Participants are again reminded that 
optimisation, trouble-shooting and cor
rect adjustment can be done for them 
as a free project service.

TUNING THE P.A.
Several strong recommendations must 

be made before the p.a. board is coup
led in or power is applied.

(i) The output from the tx mixers 
must be clean. A two-tone test 
oscillator and a c.r.o. are re
quired to ensure this is so.

(ii) The p.a. MUST be run into a 
50 ohm resistive power m eter as 
a load. Light bulbs and antennae 
of unknown impedance are out.

(iii) The power supply should, for 
the initial tune up, be protected. 
That is it must cut out if a 
pre-determ ined current is drawn 
by the p.a. Once the tune-up 
procedure has been carried out, 
any normal source of 12-15 volts 
can be used.

(iv) The tune-up should be done on 
a two-tone test signal, although 
unbalancing of the modulator 
can be used as a last resort. 
(See paragraphs under Power 
Meter heading.)

Provided these requirements can be 
met, tune-up can proceed. Refer to

Fig. 23 in June 1969 “A.R.” for coil 
and capacitor numbers.

Put a 0-3 amp. meter in the unregul
a te d  h.t. lead from the supply to the 
p.a. Set the drive control at zero. Set 
all variable padders (C3 and C4) at 
full capacity. Set the slug of LI fully 
in. This applies to each band. Set the 
tx audio control to quarter open so 
that a two-tone output is available 
from the tx mixers. Terminate the p.a. 
in a 50 watt resistive power meter.

Apply h.t. and note the quiescent cur
rent drawn. It should be about 1.3 
amps. Three steps follow:

(1) Carefully advance the drive con
trol until the quiescent current 
JUST starts to increase (i.e. drive 
is being applied to the MM1602).

(2) Adjust the core of LI outwards 
(i.e. in the direction of lower 
inductance) until the total p.a. 
current JUST increases again. 
Do not attempt to peak the cur
rent at this stage. Peaking will 
take place only AFTER the 
MM1603 output circuits are ad
justed.

(3) Decrease the capacity of C3 until 
the OUTPUT of the MM1603 
peaks on the power meter.

Increase the drive level by a small 
increment and repeat steps 2 and 3.

Again increase the drive slightly and 
adjust LI and C3.

Repeat this procedure using small 
drive increments until about 10 watts 
p.e.p. are indicated on the power meter. 
Then adjust LI and C3 for a peak in 
output.

Finally, the drive level is set so that 
it is just below the “flat topping” point

of the p.a. and C4 adjusted for m axi
mum output consistent with the best 
waveform. A c.r.o. is definitely re 
quired for these last two adjustments.

Stress has been laid on the “softly! 
softly!” approach and on the need to 
adjust correctly. But it should be borne 
in mind that once this adjustm ent pro
cedure has been carried out it does 
not need to be repeated. Once adjust
ed, that adjustm ent will hold for each 
band and each position in the band. 
There are no coventional “tune” or 
“load” front panel controls.

Re-adjustment will be necessary if 
the antenna load applied to the trans
mitter varies too much from 50 ohms 
resistive. Again the warning is sounded

against the use of other than properly 
matched antennae—not so much this 
tim e from the point of view of damage 
to the p.a., but rather to avoid a very 
considerable drop in output.

The next two sections may assist 
those who, for this project or not, re 
quire some ideas on signal sources or 
power meters.

TWO-TONE TEST OSCILLATOR
Fig. 26 gives the circuit diagram of 

the two-tone test oscillator used as an 
audio signal source for alignment and 
checking of the project transm itter.

Two RC oscillators provide outputs 
on either 1.5 Kc. or 900 c/s. The two 
output levels are independently adjust
able by means of the 22K trimpots and 
an MPF102 source follower is used as 
a buffer stage.

Two outputs are provided, one at high 
level for use where a volt or two of 
tone is required, and a low level out
put designed to plug straight into the 
microphone socket of the project trans
mitter.

Switching is provided so that either 
audio frequency on its own, or the 
two together can be selected. It is 
contained in a die cast box and the 
output socket can be w ired so that the 
h.t. requirem ent can be obtained from 
the project transceiver.

At this point no steps have been 
taken to produce a kit for this piece of 
equipment but, since the circuit board 
layouts, etc., have been done for the 
w riters’ own use, kits can be made 
available should they be asked for. A 
“guesstimate” price would be around 
$18 complete with diagrams and in
structions.

POWER METER
As a result of the comments made 

in the June 1969 issue, regarding power 
meters, several letters have been re
ceived asking for details.

The one used by the w riters is a first 
class low-priced meter made from a 
kit set marketed by Horwill Electronics, 
of 45 Edmonds Ave., Burwood, Vic.

It comes complete with all parts, in
cluding an internal resistive load, meter 
and two-position switch to select either 
a 5-watt or 50-watt f.s.d. On test, it 
is as accurate a t 200 Me. as at 2 Me. 
and at the higher frequency has an 
s.w.r. of better than 1.5 to 1. The kit 
price is extremely resonablc. Those

i C o n tin u e d  on  P a n e  23 j
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THE EXPANDED LAZY-H ANTENNA*
JOHN J. SCHULTZ, W2EEYI1

The author presents a simple variation of the Lazy-H Antenna which both 
improves its gain and makes the feed point impedance a more convenient 
value. For those interested in a directive, wire-type antenna with good 

gain, the Expanded Lazy-H Antenna is worth considering.

SOME tim e ago a w ire type an tenna 
w hich the au tho r had erected 
came down during  a storm . The 

supports for the antenna, being tw o 
tall trees, fo rtunate ly  d idn’t come 
down. It w as desired to quickly erect 
a directive an tenna for 10 m etres and 
the au thor’s a tten tion  was d irected by 
another A m ateur to the old standby 
lazy-H design (Fig. 1). It is basically 
a one-band an tenna of m oderate gain, 
although w ith resonant feeders m ulti
band operation is possible.

A little  checking of an tenna lite ra 
tu re  produced some figures on the gain 
of the an tenna as a function of the 
spacing betw een the upper and lower 
set of elem ents. A th ree-eigh ths w ave
length spacing produces only 4.4 db. 
gain, b u t the gain goes up to 5.9 db. 
w ith half w avelength spacing and 6.7 
db. w ith five-eighths w avelength spac
ing. F o r only q u a rte r w ave length more 
spacing, a significant increase in gain 
is produced and it was decided to build 
the an tenna w ith th is spacing.

Fig. 1.— Conventional Lazy-H Antenna 
configuration.

Looking fu rth e r at the lazy-H, it 
was seen to consist of two one w ave
length colinear elem ents spaced and 
fed in  phase. A single colinear ele
m en t by itself does not produce very 
m uch gain (abou t 1.9 db.) and th a t is 
why it is rare ly  used alone. However, 
it was rem em bered th a t a single colin
ear elem ent is frequently  slightly 
lengthened to 1.3 w avelength, th e  g rea t
est length th a t can be used before the 
broadside an tenna pattern  splits into 
lobes, to  form  a so-called extended 
double zepp an tenna. The gain in 
creases from 1.9 to 3.0 db. for th is small 
increase in an tenna length.

64X 6 4 x

1
140X

Fig. 2.—Extended Double Zepp Antenna 
with impedance stub.

U nfortunately, lengthening of the 
sim ple colinear an tenna into an ex 
tended double-zepp produces an im 
pedance a t the an tenna term inals hav 
ing a reactive component. The addition 
of a small 0.11 w avelength stub, how 

• R e p r in te d  from  “ C Q ," N o v em b e r 1968.

ever, as show n in Fig. 2, takes care 
of the reactive com ponent and presents 
a 140 ohm resistive term ination. Fig. 
3 shows how the extended lazy-H  is 
form ed using tw o extended double-zepp 
elem ents.

A half w avelength phasing line is 
used betw een the antenna elem ents. 
The phasing line is tw isted once since 
a phase reversal takes place every half 
w avelength along the line and the tw ist 
is necessary so th a t th e  tw o elem ents 
w ill be fed in phase. The half w ave
length line reflects the sam e im ped
ance th a t it is connected to  w ithout 
change so point A in Fig. 3 presents 
basically the im pedance a t the te r 
m ination of the two extended double 
zepp an tenna stubs in  paralle l. The 
70 ohm im pedance thus produced allows 
d irect connection of point A to a stand
ard  50 or 70 ohm co-axial cable. Of 
course, on 10 m etres there  is some 
advantage to using a coupling device 
to transform  the unbalanced co-axial 
line to a balanced form  for connection 
to the antenna. A balun or comm ercial 
transfo rm er can be used w ith  a 1:1 
im pedance ratio. The au thor did not 
use any m atching device only because 
of the desire to quickly erect the 
antenna.

CONSTRUCTION
Construction of the an tenna is sim 

ple and straigh tforw ard . Copperweld 
o r phosphor bronze w ire is used for 
the an tenna elem ents. S tandard  300 
ohm tw inlead (or the transm itting  type 
for high pow er) is used for both the 
stubs and the half w avelength phasing 
section. T here is, of course, then  no 
distinct point physically w here a con
nection m ust be made betw een the 
stubs and the phasing section. The 
section of line from the upper elem ent 
m ust still be tw isted one tu rn , how ever. 
The dim ensions w hich are  given in 
Fig. 3 take into account the velocity 
factor of the transm ission line as m ust 
be cone if the an tenna is constructed 
for ano ther band.

T he co-ax. feedline is simply con
nected across the 300 ohm line a t the 
correct point w ithout having to  break 
the line. The insulation on the line is 
stripped  aw ay for about £" on either 
side in  sequence and the co-ax. leads 
soldered to the line. The whole con
nection is covered w ith  electrical tape 
o r heat shrinkable tubing.

The co-ax. is ru n  dow nw ards so 
m oisture from the line above does not 
en te r the connection. Nylon rope is 
used to connect th e  ends of the upper 
elem ent to  th e ir supports. Inexpensive 
plastic clothesline can be used to con
nect betw een elem ents a t the ends and 
hold them  in position since only enough 
stress need be applied to keep the 
elem ents reasonably taut.

RESULTS
The an tenna appeared to  w ork very 

well in operation. No form al gain 
m easurem ents w ere made, but judging 
from comparison reports, the  gain was

estim ated to be from 7.5 to 8.0 db. I t 
definitely is fe lt th a t several db. extra 
gain was achieved by using w ide spac
ing betw een elem ents and having the 
elem ents of the extended double-zepp 
form. C ertain ly  the ex tra  gain was 
achieved for a m inim um  investm ent in 
w ire  and o ther parts.

As w as m entioned before, the antenna 
is basically a one-band type. However, 
if erected for perm anent installation 
it m ight be desired to use it as a m ulti
band an tenna by feeding it w ith a 
resonant, balanced feedline. The 10 
m etre model may still produce a small 
am ount of gain on 15 m etres if used 
in th is m anner and should certainly be 
a t least as effective as a dipole on 20 
m etres, perhaps a  bit better.

■ 64X 64X
— i p -

\ir
_J h -
.64 X 64X
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Transistors on Computer Circuit Boards
RON BROWN: VK7ZR0, and R. LEO GUNTHERA VK7RG

Computer circuit boards have been 
available for several years in this 
country and have gained wide popu
larity because they provide a very 
inexpensive source of components, and 
even of whole circuits for the experi
menter. Although characteristics of 
some components have been described 
in various issues of "The Australian 
E.E.B.,” there has been a need for a 
more detailed examination of the char
acteristics of the transistors found on 
the boards. Tests of this type have 
been performed by a number of people, 
and this article is an attempt to sum
marise their work.
LIMITATIONS OF THE DATA

It must be emphasised that the mat
erial presented here is not a compila
tion of precise data of the kind you 
would find in the commercial Tech
nical Transistor Manuals. The present 
tests are of simple type and in many 
instances the information is very 
sketchy, owing to insufficient numbers 
of samples being available. We believe, 
however, that the material is reason
ably representative, and that the figures 
presented may be an approximate 
guide to what to expect.

In the charts presented here, it must 
be noted that there is a fairly wide 
range of variation of ratings from one 
transistor to another for a given type 
number. This means that if the rating 
is not tested for every transistor used, 
the experimenter must assume the most 
pessimistic value, i.e. the lowest one 
stated in these tables.

More performance can be extracted 
from a transistor if its exact character
istics are known. This means that they 
ought to be tested. This is not difficult, 
and suitable procedures have been 
described in various places in the 
literature.1 Testing is desirable for 
another reason: not only is there a 
certain chance of finding an occasional 
bad transistor, but it is possible to dam
age a transistor if excess heat is applied 
while desoldering. This is particularly 
marked for F t of the Alloy Diffused 
types; the frequency response can be 
degraded appreciably by overheating.
ABSOLUTE MAXIMUM RATINGS

Above all, it must be recognised that 
all breakdown voltages specified here 
are Absolute Maximum values. This
♦ 215 Carella S treet, H ow rah, Tas., 7018.
t 32 W aterw orks Road. D ynnym e, Tas.. 7005.
1—“ E.E.B.” : 6. 9. 11/67; pa rticu la rly  9/68.

“A.R.” : Dec. 1966, p. 3. “B reak -In ” : J u ly  
1966. p. 184. “G.E.” and  “M otorola T ran 
sistor M anuals.” Several in “R adio-E lectron
ics” and in “ Electronic W orld” du ring  the 
past tw o years, vary ing  degrees of com 
plexity . “The C urve M aster." “H am  R adio," 
M arch 1968, p. 40, is particu larly  good, using  
a c.r.o. If a c.r.o. is no t used, p robab ly  even 
be tte r is the  U niversal T ransisto r Tester 
described in “C oryra," Nov. 1968, w hich is 
one of the  few instrum ents w hich tests bo th  
gain and voltage. “C oryra" is an A ustra lian  
jou rna l w hich often contains good m ateria l 
of in terest to experim enters. “E.E.B.” also 
plans a Review of T ransisto r Testing.

means that no built-in safety factors 
are included, as you would find in 
manufacturer’s specifications. We be
lieve that statement of Absolute Maxi
mum ratings is more useful to the 
experimenter because they allow him 
to provide safety factors appropriate 
to individual conditions. There is a 
widespread misconception about the 
flexibility of the ratings of semiconduc
tors, a carry-over from valve technol
ogy. When the ratings of a transistor 
are definitely exceeded, the transistor 
will die, no fear! “There is no such 
thing as a flexible transistor voltage 
rating, though it may appear so because 
of the necessity for rating them con
servatively to satisfy the human desire 
to get something for nothing!”8 Much

regulator could run full current into 
a resistive load, but 25% less into a 
capacitative one because of the high 
peak currents of the latter. Increased 
collector current also reduces voltage 
ratings.1
VOLTAGE RATINGS

A word about the voltage ratings for 
transistors is in order. It is not as 
simple as specifing a p.i.v. rating for a 
diode, because the various electrodes of 
a transistor interact. When you meas
ure the voltage breakdown in the re
verse direction between collector and 
base, the highest value is obtained 
because the emitter is not connected, 
and the rest of the transistor is not 
operating. This is the B V cbo (break

FT

120

100
Mc/s

80

60
Ic o 5 10 15 20

m A
l c ° 5 10 15 20

mA
Fiq-1- Variation of FT VS 1c at Vce = 5V

Ic o 5 10 15 20
m A

better reliability can, therefore, be 
obtained by considering the Absolute 
Maximum ratings, and applying real
istic safety factors.

For example, in a circuit running on 
d.c. only, with no source of transients 
one might provide a voltage safety fac
tor of, say, 20% above maximum ex
pected peak. When transients are 
present, as with an inductive source 
or load, the voltage safety factor may 
have to be 50-100% or more, depending 
on how well the transients are sup
pressed. A transistor operating as an 
emitter follower in a conventional d.c.
2—“Efficiency Trade-offs in R.F. Pow er A m pli

fiers,” “E.E.B.." M ay 1968, p. 46. See also 
“ W hy A buse Sem iconductors?” "E.E.B .,” 
Septem ber 1968.

down voltage between collector and 
base, emitter open), and is often speci
fied as a commercial rating, because it 
looks good. In the following discussion, 
it can help considerably if you look 
at Fig. 94, p. 84 of the R.C.A. “Silicon 
Power Circuits Manual,” a superb book 
for anyone interested in semiconduc
tors, particularly for r.f. applications.

A more practical rating is the B V cbs, 
taken between collector and emitter, 
with base shorted to emitter. Although 
the base is now in the circuit, it is not 
forward biased, and has negligible 
effect on the current. For this reason, 
for all practical purposes, BV.-,w can
3—See "Second B reakdow n,” p. 84. 91, of 

R.C.A. “Silicon Pow er C ircuits M anual.”
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NPN TO-18 MESA GERMANIUM
Types 152 and 153 

F t  >  175 Me. at 1 mA. (see Fig. 1) 
(Pc =  50 mW. at 25°C. case) 
B V cbo =  50% B V cbo.
B V cbo )> 20 V .
Icbo ^  2 ^A. at 5 V.
(Ic max. =  50 mA.)
BVkbo >  4.0 V.
p min. — 30, p av. =  80 at 1 mA. 
Figures in brackets are estimated.

NPN TO-18 SILICON PLANAR
Types 2B8 and 193 

( F t  >  150 Me. at 10 mA.)
(P<- =  200 raW. at 25°C. case) 
B V cko — 30% B V cbo.

BVcbo >  25 V.
(Ic max. =  50 mA.)
BVkbo >  4.0 V.
p min. — 30, p av. =  55 at 1 mA. 
Figures in brackets are estimated.

TO-5 — GERMANIUM — ALLOY DIFFUSED
F t  >  70 Me. at 1 mA. (see Fig. 1) B V cbo BVcks.
BVkbo >  3 V.
I cbo <  3 /cA. at 5 V., 25°C.
Derate Pc at about 5 mW./°C. 
N.F.: Audio-high/r.f.-low.
High speed non-saturating switches.

B V cko =  30 to 60% B V cbo. 

V.-b (sat.) ~  1.0 V.
T j max. 75I>C.
Base connected to case.

Pc Max. Ic p Min. p Av.
at 55 °C. Max.® at at BVcbo

PNP NPN Case mA. 1 mA. 1 mA. Min.

015, 016, 065, 066, 35 mW. 20 30 60 70
018 068
032 082 35 mW. 20 (70) (100)

089 (200 mW.) ' 600 100 (90)

091 Finned 20 30 100• (500 mW.)
092 Large 100

093 H.S. (3 W.) 25 60 150

Current at which p falls off rapidly. 
Figures in brackets are estimated.

ALLOY JUNCTION — TO-5
Ft >  5 Me. at 1 mA. (see Fig. 1) 
B V ces B V cbo.
Vcc (sat.) <  0.3 V.
Tj max. 75°C.
Derate Pc 5 mW./°C. for low power 

types.

— GERMANIUM TRANSISTORS
B V kbo «  B V cbo.
B V cbo =  30 to 50% B V cbo.
I cbo <  5 nA. at 5 V., 25'C.
Base connected to case for most 

transistors.

PNP NPN

Pc at 
55°C. 
mW.

Ic
Max.®
mA.

P
Min.

P
Av.

BVnto
Min.

Computer
Application

013 063 55 50 30 70 30 100 Kc. Switch.
014 55 (50) 50 70 50 45 V. Neon Drive
025 075 55 100 20 30 30 G.P. Switch.
026 076 (55) (100) 40 50 70
030 071, 086 (200) 300/400 30 100 30 High Current

Switch and
Core Driver.

033, N593 083 55 100 20 80 30 G.P. Switch.
034 55 100 40 90 30 G.P. Switch.
035 55 (100) 40 60 30
044 (55) (50) 40 60 80

099, 167 (55) (50) 40 70 30
125 (55) (50) (80) 100 60

* Current at which p falls off rapidly.
Figures in brackets are estimated.

PNP TO-18 MESA GERMANIUM
Ft >  100 Me. at 1 mA. (see Fig. 1) 
(Pc =  50 mW. at 25°C. case) 
B V cbo =  50 to 60% B V cbo.
I cbo <  5 /lA. at 5 V.
(Ic max. =  50 mA.)
Collector connected to case.

p (ft 1 mA. B V cbo BV EBO
Type Min. Av. Min. Min.

045 15 20 15 1.0
101, 101E, 
124E J 20 35 20 1.5
102,
C32/931 ! 25 40 20 2.5
102E
Texas

l
1 50 60 15 2.0

102E
Motorola

t
s 40 50 40 3.0

103 10 20 25 3.0
106E 60 50 4.0
141 80 80 6.0
260 30 40 3.0
Figures ini brackets are estimated.

PNP POWER TRANSISTORS
p Av. 
@ 1

Type Case mA. B V cbo B V kbo

028
(2N1038)

Tall
TO-5

50 40 20

036 TO-3 80 75 45
042 TO-3 50 100 50

B V cks -  80% BVcno.
B V cko =  30 to 60% B V cbo. 

Figures in brackets are estimated.

DIODES
Germanium, Glass Case,

Id max. 25 mA.
Letter Colour

BVrrn Identification Identification
10 V. 9D5
15 V. GF.
20 V. BX, FB. Br-Br-Bk.
40 V. DJ, AA,

50 V.
F, DH. 
AN, GH, O-Bk-Bu,
CJ. Bu-Bk,

70 V.

R-W-Bk-R,
Y-O-G.
G-Bu-G-R.

Silicon, Glass Case,
I,, max. 150 mA.

Letter Colour
BV i.m Identification Identification
70 V. GG, FH. Br-O-O-Gr.
90 V. AU, CO.

140 V. DD, BT237.
250 V. AL.
400 V. CL444. Gr-Bu-Gr.

Silicon Power, Epoxy Case

BV„»
Letter

Identification
600 V. AM.

BVi.it

Zener
Letter

Identification
10 V. 209002.
28 V. SV3372.
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be taken to be nearly equal to (or 
perhaps slightly less than) BVciw. The 
difference is greater as the power rating 
of the transistor increases, but even 
for big power types it is usually only 
about 20%.

When the base is not connected to 
anything, a small amount of current 
w ill leak to it from the collector and 
this w ill increase collector current and 
will decrease the voltage at which a 
given breakdown current flows. Thus, 
the BV.ko is appreciably less than the 
BVcks, but for small transistors lies 
fairly well in the range, BV i-ko — 
0.3BVck» to 0.5BV-K*. Evidently, there
fore, if you want high transistor volt
age rating, there ought to be a low 
resistance between base and emitter. 
How low?

If you start with base shorted to 
emitter, and gradually introduce re
sistance between them, the collector- 
emitter breakdown voltage rating grad
ually decreases from BV iks at 0!) to 
B V i-ko at infinite resistance; this is 
shown in Pig. 3 for representative 
computer board types. You can see

Ic

Fiq,2. Variation o f B w i l h l c 
I c in yuA and in A

that BVuks is approached when R ub is 
<  10K for TO -18 types, <  3K for most 
TO-5 types, and still lower for higher 
power transistors; it can be <  100S2 
for 036 and 042. When a given value 
of Rub controls breakdown voltage, the 
latter is called BVckx.

BVcku is the really practical value, 
because it shows the behaviour in a 
real circuit. In a class C amplifier with 
link coupling to the base, R ub =  O, 
and the rating is BVcks; in a class A  
amplifier with appreciable RDK, it can 
be quite a lot lower. Unfortunately, 
the BVckk curve varies considerably 
from one transistor to another, and 
there is no simple way to predict it. 
If you do not test it, and if R ub is not 
obvious from the circuit, you must 
assume the most pessimistic value, 
namely the lowest value of BVcbo (or 
about 30% of BVcku given in the Tables 
here). For this reason, and for the 
others mentioned above, it is always 
wise to test your transistors and to 
assign two values to each transistor 
you test: BV.bs and BVcbo. And take 
note of R ub in the circuit to be used.

/jA a *A mA
Ic

B at 1 KHz and Vce =6 V

BVbko is the zener breakdown of the 
reverse-biased base-emitter junction. 
It is generally of no particular interest 
for the Alloy Junction types (033, 083, 
etc.), which have a symmetrical geo
metry about the base chip, and which 
have BVkbi. about the same as BVcks. 
For the Alloy Diffused, Mesa, and 
Planar types, however, the very low 
base-emitter breakdown voltage poses 
a hazard, and care must be exercised 
when driving them in class C operation. 
This is an important difference between 
transistors and valves in r.f. power 
service.

It should be noted that “Breakdown 
Voltage”  as used here does not mean 
that the transistor w ill disappear in a 
cloud of dust when the rating is ex
ceeded. There are two breakdowns, 
and this first one is reversible. You 
can measure it simply by applying 
reverse voltage until a small current 
flows, as long as that current is not 
excessive (e.g. <  100 uA. for TO-5 
case types, <  5 uA. for TO-18 case). 
Be sure to limit the current by a large 
series resistor during the test.

GRAPHS, ETC.
The graphs presented in Figs. 1 and 

2 shows the characteristic of one 
“average” transistor, each, rather than 
being the average of a number of tran
sistors. They w ill be useful only as 
a guide to characteristics. In Fig. 3, 
the effect of Rbk on collector-emitter 
voltage breakdown has been investi
gated, as described above, and each 
curve represents more-or-less typical 
behaviour for groups of types as indi
cated. A  similar type of plot appeared 
in older editions of the “G.E. Transistor 
Manual.” The curves vary widely from 
one transistor to another, for a given 
type.

COMMERCIAL EQUIVALENTS
Early in these tests it was realised 

that in most, if not all cases, there were 
no commercial equivalent types of 
transistors. This resulted in a prodigious 
exercise in testing, and gave us an 
appreciation of the fact that all char
acteristics can vary widely indeed 
between individual units.

Only the characteristics of selected 
computer board transistors are pre
sented here. Details of other compon
ents on the boards are described in 
the notes supplied with boards ordered 
from the Tasmanian Division of the 
W.I.A.

Work is still proceeding at a slow 
pace to fill in some of the gaps in the 
tables, but in the meantime the infor
mation provided here may be useful 
to help you find applications for these 
very nice transistors.

A  subsequent article in “A.R.” w ill 
amplify some of the technical aspects 
of subjects mentioned here. Another 
w ill describe some circuits using com
puter board transistors. Articles on 
this subject have also appeared in “ The 
Australian E.E.B.”  and in “ Coryra” . 
“Coryra,”  in particular, has featured a 
number of interesting audio and r.f. 
circuits using computer equipment dur
ing the past year.

We wish to express appreciation for 
help and advice received from R. S.
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Maddever, and from an engineer who 
wishes to remain anonymous because 
of his work.

SYM BOLS USED
I<i.„: Leakage current (uA.), collector 

to base, with emitter open. 
BVciu,: Breakdown voltage, collector to 

base, with emitter open.
BVceo: Breakdown voltage, collector to 

emitter, with base open.
BVce*: Breakdown voltage, collector to 

emitter, with base shorted to 
emitter.

BVebo: Breakdown voltage, emitter to 
base, with collector open.

BVi'kk: Breakdown voltage, collector to 
emitter, with base-emitter re
sistance as shown.

BVi.u: Diode reverse breakdown voltage. 
Ii>: Forward diode current (Avg.).
Rim: Circuit resistance between base 

and emitter.
Pi-: Power dissipation.
F t : Transition frequency. F t =  (f )

( hee) when f is above focK. Max
imum usable frequency is us
ually about 30% to 50% of F t 
for common-emitter operation, or 
about F t for common-base.

Power dissipations (P. ) are for case 
at temperature indicated; maximum 
usable power dissipation will depend 
on the ability of the heat sink (or air) 
to keep the transistor temperature 
down to the value indicated. Derating 
factors may be approximated by con
sulting manufacturer’s Data Sheets for 
similar types.

Transistor parameters and the var
ious factors influencing them are well 
discussed in the following references:

“G.E. Transistor Manual,”  any edi
tion, but the later the better.

“R.C.A. Transistor Manual.”
“R.C.A. Silicon Power Circuits Man

ual.”
“ Motorola Power Transistor Hand

book.”
“Grandmas Tests” series in Vol. III. 

(1967) of “The Australian 
E.E.B.”

T V I - I T  CAN BE ELIMINATED. . .  
WELL, NEARLY ALWAYS

We have seen many answers to the 
t.v.i. problem, some good, others excel
lent. This article claims to be neither, 
just simple, cheap and easy to fit.

Recently becoming the proud owner 
of a Swan 350C, I was (temporarily) 
plagued by a problem, which up until 
now, hadn’t raised its ugly head. I had 
heard people say they had been 
troubled by t.v.i. and b.c.i., but I had 
not experienced it for myself.

So far we have maintained good 
relations with the neighbours (we have 
to, got the 80 metre dipole anchored to 
his chimney), and so when said neigh
bour battered on the shack door mumb
ling incoherently about no t.v. picture, 
I was a little taken aback.

We were in the middle of a QSO 
with a mobile out in the middle of 
nowhere and an engineer friend, and 
so we pleaded for any ideas. Back 
comes the engineer type and suggests 
a remedy— filters, no Sir, too expensive; 
just a simple 2-turn coil (18 gauge 
wire) wound on a pencil, and placed 
across the antenna terminals on the 
back of the t.v. set. Turn to Channel 
0 or to Channel 2, whichever is your 
lowest channel, and make sure that the 
picture quality hasn’t been affected. 
You may require 3 turns for Channel 
0 country). Back on the air, stoke up 
the linear, and instantly, no t.v.i.

I have silenced two neighbours, and 
all for no cost at all, and it definitely 
does work.

One warning. When the t.v. tech
nician comes to repair neighbour’s t.v. 
at any time, best warn neighbour that 
the technician will have a fit when he 
sees the coil on the antenna terminals 
and will probably start to give off with 
all sorts of double talk about expensive 
repairs to tuners and the like. I can 
assure you that no such damage can 
possibly occur.

In very weak signal areas, this 
method may not work, I haven’t tried 
it other than at home, but if  it does 
work, then our country cousins will 
also gain.

—David Priestley. VK6ID.

TYPES:

(U —2B8

(21 — 193 
045

(31—260
124E

(41—101 
101E 
I02E 
152

(51- 013
015
013
034
065
071
083
086

Fig3. Variation of g */» VS Rbe( Kohms)

I.T.U. CONFERENCE
7th JUNE, 1971

Federal Executive have been ad
vised that the Administrative Council 
of the International Telecommunication 
Union (I.T.U.) decided that a World 
Administrative Radio Conference for 
Space Telecommunications should open 
in Geneva on 7th June, 1971, and last 
for about six weeks.

The agenda will be the following:
To consider, revise and supple

ment as necessary, existing admin
istrative and technical provisions 
of the Radio Regulations and adopt, 
as necessary, new provisions for 
radio-communcation services, in so 
far as they use space radio tech
niques, including those for manned 
space vehicles, and for the radio- 
astronomy service, so as to ensure 
the efficient use of the spectrum.

To consider, revise and supple
ment as necessary, the Radio Reg
ulations to provide for the use of 
space radio techniques by the Aero
nautical Mobile and Maritime Mo
bile Services, for communication as 
well as for radio-determination 
purposes.

To consider, revise and supple
ment as necessary, the existing 
Table of Radio Frequency Alloca
tions in the Radio Regulations for 
radio-communication services, in so 
far as they may use space radio 
techniques and the radio-astron
omy service.

To consider, revise and supple
ment as necessary, the existing pro
visions pertaining to the technical 
criteria and the procedures for 
frequency sharing between space 
and terrestrial services, and to 
establish technical criteria and pro
cedures for frequency sharing be
tween space systems.

To consider the feasibility at this 
time of co-ordinated frequency 
planning for radio-communication 
satellites, including those placed on 
the geo-stationary orbit, and to take 
such action as is deemed appro
priate.

To make only such consequential 
changes to the Radio Regulations 
as are essential for the effective 
implementation of the decisions of 
the Conference.

To adopt such Resolutions and 
such Recommendations related to 
the foregoing, as may be necessary.
The Institute has no further infor

mation to offer at this time, but will 
be evaluating the agenda in relation 
to the presently held Amateur alloca
tions, and ultimately will participate in 
local discussions when formal proposals 
are being drafted.

Your Divisional Council w ill be call
ing on you to provide certain informa
tion from time to time— please give 
them your co-operation.

The Institute’s I.T.U. representative 
at this time is A ir Commodore A. G. 
Pither, VK3VX, and a member of 
Federal Executive.

When information is available he will 
provide the latest news through “A.R.” 

P. Williams, VK3IZ.
Federal Secretary, W.I.A.
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Measuring Power Input and R.F. Power Output* 
DAVID P. SMITH 

ONE can still measure the power 
input to a c.w. transmitter by 
holding the key down and multi-

plying the d.c. plate current to the 
final stage by the d.c. plate voltage. 
Power output could be determined by 
I*R using the direct reading on an r X 
ammeter and having a correctly match-
ed load. A c.w. transmission is the only 
type of transmission where this type 
of simple measurement can be made 
and, even then, it is deceptive because 
it really defines the power conditions 
under non-keyed conditions only. 

There are at least three types of 
power measurement which can be used 
to distinguish the power level in var -
ious unmodulated and modulated wave-
forms: carrier power, average (heat-
ing) power, and peak power. Each is 
important not only to comply with 
transmission regulations, but also in 
making the proper choice of the rating 
for transmitter and transmission line 
components. The relationship between 
the various power measurements is 
often not a simple ratio and wat t -
meters as well as other instruments 
may indicate only one power measure-
ment directly. 

• As modulation waveforms be-
come more complex, perhaps 
someday including digital forms, j 
one's view of power measure- j 
ments requires a more general- J 
ised approach in order to avoid j 

? 
— + 

p.e.p. = 

confusion. 

THAN SMI S SION WAVEFORMS 
Not all Amateurs have the equipment 

necessary to view actual transmission 
waveforms and must rely upon meter 
indications for transmitter adjustments. 
However, one can easily become too 
dependent upon meters and not realise 
the actual content of a transmission 
waveshape. As one uses meters, there-
fore, it should be realised that, in gen-
eral, they indicate only indirectly and 
partially what is really happening. 

Fig. 1 shows the envelope waveforms, 
spectrum presentation and a tabulation 
of power measurements for various 
types of unmodulated, modulated and 
keyed waveforms. It is assumed that 

Fig. I .—Powe r levels for 

various unmodulated and 

m o d u I ated waveforms. 

The power levels are cal-

culated for the waveform 

amp Itudes shown ac ro s s 

a 50 ohm load. 

Unkeyed CW 

AM, lTor« 
100% 
Modulated 

S S B , lTone 

SSB,2Tont 

JWM 
Mm 

Carrier Average Peak 
Power Power Power 

100 

~F 
L u 100 ISO 

100 

400 

100 

— 20-25 

By realising the characteristics of 
the waveform that one is concerned 
with, however, it is possible to derive 
the relationships between the various 
types of power terms and to correctly 
interpret the indication which a meter, 
used to measure either power input or 
output, indirectly produces. 

To clarify the various power terms, 
the waveforms produced by common 
modulating techniques are first dis-
cussed. Then, the reaction of various 
meter indicating devices to the power 
levels contained within these wave-
forms is examined as a basis for prac-
tical methods of measuring r.f. power 
input and output levels. 

• Reprinted from "CQ," February. 1969. 
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100 

the waveforms are produced across a 
50 ohm load and the voltage levels 
shown are such as could be measured 
on a calibrated oscilloscope display. 

The unkeyed c.w. waveform results 
in carrier, average and peak envelope 
powers of all the same value. Intui-
tively, one can see that the average and 
carrier powers should be the same 
since the signal is the carrier and it 
doesn't vary. However, the value of 
the 100 watts p.e.p. may not seem to 
correlate immediately with the 100 
volt peak voltage shown on the wave-
form. The reason is that for a power 
figure, r.m.s. voltage must be used. The 
r.m.s. value of the peak voltage is 100 
X 0.707 and the peak envelope power 
is: 

. (100 x 0.707)' 
50 

= 100 watts. 
Peak envelope power is not simply 

peak voltage squared divided by the 
impedance as many Amateurs believe. 
If one used such a relationship and 
worked "backwards" to determine, for 
instance, the peak voltages that var -
ious components should withstand for 
a transmitter of a given p.e.p. output, 
it would result in using under-rated 
components. For 100 watts p.e.p., for 
example, components would be chosen 
for a 70 volt peak rating whereas a 
100 volt peak rating is necessary. 

A.M. WAVEFORMS 
The single tone modulated a.m. wave-

form presents peak, carrier and average 
powers which all differ. Since it is 
assumed that the waveform represents 
a 100 watt output transmitter which is 
modulated 100% by a single tone, the 
carrier power must remain 100 wat ts 
since, by the definition of amplitude 
modulation, it does not vary. The peak 
power is calculated the same as in the 
c.w. case, using the 200 volt peak of 
the modulated waveform. The average 
power can be calculated by an analysis 
of the waveform but, for simplicity, 
the relationship is shown in the form 
of the graph of Fig. 2. 

Fig. 2 .—Graph u sed to relate var ious power levels 
for an amplitude modulated carrier. It i s not 

appl icable to 3.s.b. t ransmis s ion. 

From this graph, since the peak power 
is four times the carrier power, the 
average power is 150 watts. This aver-
age or heating power would be the 
dissipation a dummy load used with 
the transmitter would have to handle 
but transmission line insulation, etc., 
would have to be calculated on the 
basis of the peak power. 

S.S.B. WAVEFORMS 
The single tone modulated s.s.b. 

waveform is exactly the same as the 
unkeyed c.w. waveform and all the 
same power levels apply. One can get 
involved in semantics as to whether 
the carrier power should be zero or 
100 watts. Compared to the c.w. case, 
it can be regarded as 100 watts. Com-
pared to the a.m. case, it should be 
regarded as zero. 

The two-tone modulated s.s.b. signal 
presents a different set of power levels. 
The peak power is calculated f rom the 
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peak voltage of the waveform. The 
average power can be calculated by 
assuming a carrier power that corres
ponds to the single tone a.m. modulated 
waveform as a rough approximation, 
but the single sideband and a.m. wave
forms are not the same. The approxi
mation would produce an average power 
of about 40 watts while the actual 
average power for the two-tone s.s.b. 
signal is 50 watts. Tests are rarely 
made on a ss.b. transmitter with more 
than two tones (where the 2/1 peak 
to average power ratio applies), but a 
graphical relationship could be pre
sented which would show the peak/ 
average power ratio decreasing to 3/1 
with three tones and then slowly level
ling out (see Fig. 3).

Number of Tones

Fig. 3 —Use of two equal amplitude te9t tones 
produces s.s.b. average/peak ratio of 1/2. four 
tones a ratio of 1/4, etc. For a high number of 
tones the actual ratio is slightly different than 
expected because statistically for brief instants 
the tone amplitudes w ill combine in such a manner 

that the rated peak power i9 exceeded.

The relationship of the average to 
peak power in a voice modulated s.s.b. 
system depends a great deal upon voice 
characteristics and equipment charac
teristics. Usually, the average is taken 
as 20-25% of the peak value.

PULSE WAVEFORMS
The peak power of the pulse or 

digital waveform is calculated the same 
as for the other waveforms. The aver
age power is simply calculated from 
the percentage of time that the pulse 
is transmitted. In the example shown, 
the pulse is present 20% of the time 
and so the average value is 1/5 of the 
peak value. Usual keyed c.w. is about 
50%.

The usefulness of the various power 
level measurements depends upon 
what components are being chosen. 
Output circuit and antenna components 
must be rated to withstand the peak 
voltages encountered with any modu
lation system for a given peak power 
level. Tube dissipation, cooling require
ments, power transformers, etc., must 
be chosen on the basis of a sustained 
average power for their minimum 
requirements.

METER MEASUREMENTS
The usual D’Arsonval movement used 

in meters for measuring plate current, 
plate voltage, relative r.f. output, etc., 
is essentially an average reading de
vice. This factor is important because 
it is often used to measure waveforms 
which are not formed to present equal 
average and peak value.

The plate meter in an a.m. high- 
level modulated transmitter does not 
indicate any change during modulation, 
except for transient flickers, because it 
averages out to zero the symmetrical 
change in the current caused by the 
modulation process. It continues to 
read carrier power level although the 
modulator output has raised both the 
average and peak power output levels.

Special peak reading meters can be 
used across the output to indicate the 
actual peak output but usually an r.f. 
thermal type ammeter is used in the 
transmission line to register the in
crease in average power output.

Knowing the average power and the 
carrier power (the latter by an unmod
ulated c.w. test), the peak power can 
be found from Fig. 2. The peak and 
average power levels are directly 
related to the percentage of modulation, 
of course. The percentage of modula
tion can be calculated from the formula:

.  _  V ^ P l 'H A K    V ' P  CA RE IKKMod. % =  --------- ^ --------
" X / P  CAKHZBTt

In the case of an s.s.b. transmitter 
which is being modulated by a two- 
tone test signal, the plate current meter 
is being driven by a series of half sine 
waves if the final stage operates Class 
B so that current flows during 180 
degrees of the input r.f. signal to the 
stage. The average value of such a 
wave is 0.636 of its peak value. Thus, 
the peak power input to the final stage 
is the usual plate voltage times indi
cated plate current reading but then 
divided by the 0.636 factor.

If an average reading r.f. power 
output meter is used on such a trans
mitter, its reading will also be in error. 
The meter in such an instrument is 
also driven by a series of half sine 
waves but the meter scale is usually 
calibrated on the basis of symmetrical 
waveform using the V7R relationship 
in watts. Thus the meter scale will 
be in error by a factor of 0.636s or 
0.405. The scale reading on such an 
average reading wattmeter must be 
divided by 0.405 to obtain p.e.p. dur
ing a two-tone s.s.b. transmitter output 
test.

A thermal type r.f. ammeter, if it 
were placed in series with the trans
mitter output and a suitable correctly 
matched load, would indicate the true 
average current and its reading could 
be taken directly for an TH calculation 
of average power.

Some readers are bound to have 
noticed by now that the chart of Fig. 1 
shows a 50 watt average power for a 
100 watt p.e.p. level on s.s.b. during 
a two-tone test and yet it was just 
mentioned that the peak power input 
to the transmitter is found by multi
plying plate voltage times plate current 
and then dividing by 0.636. This appar
ent inconsistency in the relationship 
between average and peak power when 
considering the d.c. power input and 
r.f. power output has caused a great 
deal of confusion. The confusion arises 
because most of us are used to thinking 
of the efficiency of an amplifier as a 
constant (60-70%, for instance). The 
efficiency, however, is not constant and 
changes during portions of the plate 
current flow cycle, being greatest when

the current is at a maximum. This 
changing efficiency accounts for the 
small difference in the average/peak 
ratio between the input and output.

In the case of a keyed or pulsed 
transmission with essentially a rec
tangular waveform, the peak reading 
is directly related to the average value 
as a function of the pulse time dura
tion, as shown in Fig. 1. The time 
characteristics of the waveform must 
be determined by means of an oscillo
scope display having a calibrated time 
base. Actually, exactly rectangular 
waveforms are not usually used because 
of high power transmitter design diffi
culties with such waveforms and be
cause of the unnecessary interference 
created when the pulse rate is high. 
With an odd shaped waveform the only 
real way to measure the peak or aver
age power input is to calculate an in
dividual correction factor for the meter 
readings based on an oscilloscope dis
play and an analysis of the waveform. 
The thermal method remains again, 
however, a valid means of measuring 
the average power output.

PRACTICAL MEASUREMENTS
For the modulation methods com

monly used today by most Amateurs, 
measuring the d.c. plate power input 
to the final stage of a transmitter is 
still most easily done by means of d.c. 
plate voltage and plate current meters. 
One must be sure that the correct mod
ulation is applied to the transmitter, 
especially in the case of s.s.b., and the 
meter readings are corrected for peak 
value. In the s.s.b. case, the audio 
tones used for the two-tone test must 
be of exactly equal amplitude and the 
transmitter should be checked for 
linear operation.

Fig. 4.—Vertical sc8le on oscilloscope Is calibrated 
in watts using c.w. mode. It  w ill then directly 

indicate p.e.p. during s.s.b. modulation.

The average power output of any 
transmitter can be measured by means 
of a thermal-type r.f. ammeter which 
is used in series with a matching 
dummy load for the transmitter.

Measuring peak output power levels 
can be done in one of several ways. 
If a calibrated average wattmeter is 
available, it can be used on s.s.b. using 
the 0.405 correction factor just dis
cussed. This correction factor is only 
good for a two-tone test signal, how
ever. Another method would be to 
operate the transmitter into a dummy 
load and measure the r.f. voltage across 
the dummy load. One has to be careful 
that the voltmeter used is calibrated 
and that it will operate properly at 
r.f. frequencies. If a meter is used

(C o n tin u ed  on P a g e  21)
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A Semiconductor, V.H.F. Power Amplifier
using a Pi-tank Circuit*

CLIFF SHARPE, G2HIF

G2HIF discusses the design of a V.H.F. P.A. using “overlay” transistors. Observations are made 
on several causes of unstable operation which can arise in a practical circuit, culminating in 
design details of a pi-tank circuit offering flexibility in load matching, and good harmonic rejection.

THE target specification of a new 
solid state, 144 Me. transmitter 
for G2HIF/P called for a full 25 

watt capability on c.w., and a maximum 
p.e.p. on s.s.b. consistent with easily 
available transistors, linearity of opera
tion and depth of pocket.

An examination of manufacturer’s 
literature on v.h.f. power transistors 
showed that the R.C.A. overlay device, 
2N3632 (also by Motorola and Ferranti, 
or the XB402 by Texas Instruments) 
was rated at 134 watts output up to 
175 Me. Two such units would easily 
provide a 25 watt unmodulated carrier 
on 2 metres and their specification also 
suggested that operation in the linear 
mode would be possible up to 10 watts 
mean (20 watts p.e.p.).

With the R.S.G.B. Handbook and a 
slide rule at the ready, a tentative 
circuit using a pi-tank network was 
postulated. The first calculations show
ed very forcibly that this was the wrong 
approach. The accepted formula yield
ed component values which could not 
be realised in practice.

As most published circuits on the 
data sheets favour one of the several 
variations of the T-network, this was a 
configuration which was obviously feas
ible. Construction of an experimental 
p.a. was begun. Sufficient data was 
readily available to enable the p.a. to 
be built around a single 2N3632 without 
knowledge of the derivation of the 
design parameters, and it was hoped 
that the workings of the finished model 
would help to supply some of the 
answers.

This preliminary venture into high 
power with v.hi. semiconductors con
firmed all the forebodings of other 
experimenters. Not only was the am
plifier very non-linear, but it was also 
e x c e e d i n g l y  temperamental. The 
thought of what might happen when 
two 2N3632s were connected in parallel 
did not bear contemplation, let alone 
actual construction, until more was 
understood of the theoretical design 
procedure.

A closer search was made through 
published articles and application re
ports for additional information with
out finding precise answers to a num
ber of questions. In the majority of 
reports either the inadequacies of the 
approach were veiled in the ultimate 
setting of large variable capacitors, or 
else so many assumptions were made in
• R eprin ted  from  “Radio C om m unication,” 

Novem ber, 1968.

a complex mathematical treatise that 
“the wood could not be seen for the 
trees”.

The first gleam of light came when 
Motorola published the large signal 
characteristics of several power devices 
in graphical form. The parallel input 
and output impedances were shown to 
be functions of both power and fre
quency, and their values did not neces
sarily bear any relation to the d.c. or 
small signal characteristics normally 
quoted on data sheets.

In the accompanying report* a design 
procedure for T-network was explained 
which yielded realisable component 
values. The final step in the calcula
tions, however, required some mathe
matical manipulation before the vital 
design formulae could be elucidated. 
Most Amateurs at this point would re
sort to “guesstimation” to derive the 
working capacitor values, so it was left 
to Malcolm Bibby, G3NJY, to thrash 
out the algebra and to quote working 
design formulae.2
DIFFICULTIES ARISING IN A 
PRACTICAL DESIGN

Experience on the Mark One was 
not entirely wasted effort. The idiosyn
crasies of this type of p.a. were now 
more readily appreciated by a knowl
edge of the theory, and another single 
2N3632 was offered for sacrifice.

The instabilities of the original de
sign were attributed to three important 
factors. These were:

(a) The presentation of an incorrect 
load to the collector of the tran
sistor by the matching network.

(b) A lack of understanding concern
ing the vital necessity of ensur
ing a minimal impedance be
tween emitter and earth/chassis.

(c) A failure to take into account 
the possible ill effects of coup
ling in the supply rail through 
a large, high Q r.f. choke.

Although most careful designers 
would automatically ensure the condi
tion required by (b) was satisfied, few 
Amateurs really appreciate the mag
nitude of the loss in power gain which 
can be produced by the inductance of 
only i" of wire between emitter and 
chassis.

Inadequate decoupling in the emitter 
circuit can introduce more serious effects 
than merely a reduction of output 
power and in the worst cases can lead 
to actual instability and parasitic oscil
lations. The ingenuity of the designer

may be severely taxed where it be
comes necessary to run the stage from 
a positive earth supply. Many prob
lems can be avoided—perhaps a tran
sistor saved from self-destruction—by 
strapping the emitter to chassis with 
the shortest possible length of 1" wide 
copper foil (not braid).

The basic methods of obtaining the 
maximum transference of r.f. power 
from a semiconductor to a small re
sistive load are essentially the same 
as those used in valve circuits. The 
special problems which the transistor 
creates arise from the very much lower 
equivalent parallel input and output 
impedances of the device.

There is still a tendency for many 
Amateurs who are more at home with 
valve techniques to think in terms of 
voltages and not currents when apply
ing themselves to semiconductors. The 
familiar component values of a valve 
tank network are a direct function of 
the high impedances involved. It is 
hardly surprising, therefore, to find that 
a similar network, which has been 
designed for a semiconductor circuit 
with impedances one hundredth of 
those found in valve circuits, require 
vastly different component values.

Unfortunately, these component val
ues are often physically unattainable, 
especially at very high frequencies, and 
other networks have to be used which 
can make the impedance transformation 
with practical components. Some of 
the conditions in (a) arise simply 
through the use of wrong value com
ponents in otherwise suitable networks, 
but even when the designer has anal
ysed the problem, and derived a correct 
matching network, he is not out of the 
wood.

It is inevitable that sometime during 
its service, the transistor will be sub
ject to off-tune or excess load condi
tions, and although these may occur 
only during alignment, the designer 
cannot afford to ignore them. In high 
impedance circuits, there are few ill 
effects resulting from a badly designed 
tank circuit other than a lowering of 
the p.a. efficiency, or an increase in the 
valve anode dissipation. In general, 
detuning or excess loading will merely 
cause the load line to steepen, but it 
will continue to cut the I* V* char
acteristics over their linear region.

This will not be so with the semi
conductor p.a. Off-tune and higher load 
conditions present to the transistor a 
greater equivalent series impedance 
than does the correctly tuned and 
loaded network. The load line will
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therefore cut the I,- Vc curves below 
the “knee”. In this region linear opera
tion is impossible and the conditions 
favour parasitics and other instabilities. 
The desirability of choosing a tank 
network which minimises these adverse 
effects of misalignment is therefore 
obvious.

It is not unusual to run into difficul
ties in valve p.a’s when the h.t. supply 
is shunt fed through an r.f. choke, but 
semiconductor circuits are even more 
prone to the ill effects a choke can 
produce. The need to present a high 
impedance to r.f. currents circulating 
in the tank network of a valve p.a. had 
educated the designer into using high 
Q chokes as a m atter of course. The 
chances are, therefore, that when the 
need to use an r.f.c. in a solid state 
circuit arises he automatically speci
fies one which is often too good for the 
job.

Whereas the reactance of the choke 
appears in shunt with a valve tank 
circuit, and in consequence, tunes with 
the inductance of the network without 
shifting the resonant frequency appre
ciably, it appears in series with the 
network inductance in many semi
conductor circuits.

The ill effects referred to in (c) are 
a direct consequence of this. If the 
tank is neither correctly loaded, nor 
tuned to resonance, the collector does 
not see a low impedance in shunt with 
the choke. The RFC thus becomes 
tightly coupled to the tank inductance, 
and will create unwanted resonances 
with the capacitative reactance of the 
tank circuit. These resonances can oc
cur at or near the operating frequency 
during the alignment of the amplifier. 
The load which they present is usually 
high with the result that the collector 
“bottoms” and instabilities become rife.

The impedance required effectively to 
isolate the collector from the supply 
rail needs to be no greater than ten 
times the load presented to it by a 
correctly matched network. Since this 
load is unlikely to be more than 50 
ohms, a low Q choke, or a self reson
ant one shunted by a 470 ohm resist
ance, will be adequate for the applica
tion. The unwanted resonances are 
thus heavily damped and are far less 
likely to excitation.

TEST RESULTS ON AN 
INTERMEDIATE DESIGN

The above precautions were scrupu
lously observed in the Mark Two de
sign. More screening was introduced 
between the input and output circuits, 
and the p.a. tested into a resistive 
dummy load. The param eters of the 
T-network were aligned to deliver the 
rated power to the load. It was noted 
that the settings were in close agree
ment with the values calculated for the 
formulae derived by G3NJY. Meter 
indication of the collector current gave 
insufficient information regarding the 
correct tuning, but once the settings 
had been established, they could be 
repeated by observation of the load 
current. Good linearity was maintained 
to power levels approaching 70 per
cent. of those obtained with an un 
modulated carrier.

O n-the-air tests proved encouraging. 
A modulated envelope from a QRP 
valve transm itter provided the modest

drive requirements to the 2N3632 and 
several QSOs were held at a mean 
power level of 4J to 5 watts output. 
Speech quality reports confirmed the 
amplifier to be linear. More exhaustive 
tests with Colin Desborough, G3NNG, 
however, revealed the third harmonic 
content to be above that which could 
be tolerated. Strength S3 to S4 over a 
nine-mile path, and impossible for 
common site working on v.h.f. N.F.D.

THE FINAL PI-CIRCUIT
The quest for a more efficient tank 

network which would filter off a greater 
proportion of the 432 Me. harmonic 
brought the considerations of the design 
back to square one. The pi-tank has 
not achieved almost universal popu
larity in valve p.a’s without good reason. 
The question was, could any circuit 
configuration using a 2N3632 be made 
to work which would exploit the flex
ibility and performance capabilities of 
the network?

The figures were re-examined. Im 
pedance transformation from a few K 
ohms to a typical cable Z„ are well 
within the efficient range of a pi- 
network, and a few minutes with a 
slide rule will confirm that these num 
bers result in realistic component 
values on 144 Me. It follows then, that 
the transformation from 50 ohms to a 
few K ohms is equally possible. Since 
two networks may be connected in 
tandem provided the output impedance 
of the first equals the input impedance 
of the second, here was a possible solu
tion to the problem of gaining better 
harmonic rejection with a more flex
ible network.

Although the collector of a 10 or 20 
w att p.a. is more likely to see a load of 
considerably less than 50 ohms, the 
prospect still seemed a good proposition 
when the possible variations of the 
network Q were taken into account.

Two pi-networks in tandem; a m in
imum of three variable capacitors. The 
tuning procedure for correct alignment 
was formidable. However, if an L 
network could be designed to replace 
the first pi, the design of the new 
network was home and dry. It re 
mained only to work out the compon
ent values in the practical case.

RESULTS
The final p.a. design and pi-tank 

network proved very simple to get 
working, and on-the-air tests confirm
ed that the harmonic radiation on 432 
Me. was reduced to the limits which 
would be imposed by common site 
working on v.h.f. N.F.D.

The tuning procedure followed 
closely that of a normal pi-tank, but 
the adjustments should always be made 
for a maximum r.f. current in the load 
rather than by observation of collector 
current. A check on this current, how
ever, is valuable in providing an indica
tion of the collector dissipation and 
input drive requirements.

Two circuits, one using a single 
2N3632 running at 13J watts c.w., and 
one which connected two similar de
vices in parallel to give 20 watts p.e.p. 
were constructed, and neither showed 
any signs of instability during align
ment or operation. The linearity of the 
latter amplifier was judged to be more 
than adequate for s.s.b. through its

ability to handle a 100 per cent, ampli
tude modulated carrier w ithout distor
tion.

The drive requirem ents of each of 
the 2N3632s when wired in parallel 
were well matched in the samples 
tested, but it is recommended that a 
method of equalising the drive to each 
in order to balance the outputs be in 
corporated in the design. Care should 
always be exercised to ensure the 
amplifier is not over-driven, especially 
when optimum linearity is required.

CONSTRUCTIONAL NOTE
Both models were constructed on a 

copper earth plain mounted in the lid 
of a 4£" v 3£" die-cast box. No addi
tional heat sink was necessary.

The two inductances in the tank net
work were not mutually coupled, and 
if mounted at right angles interact 
insufficiently to disturb the correct 
operation.

Whilst careful layout could obviate 
the necessity to fit screening between 
the base and collector circuits, a screen 
across the collector term inals proved 
advantageous in maintaining absolute 
stability during alignment.

Details of the input networks to the 
transistor bases are not discussed in 
this report as further experimental 
work on optimising the design of this 
section of the amplifier is still being 
carried out.
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APPEND IX
THE NETWORK

C t  Main tuning capacitor.
Ci. Loading capacitor.
LI L-network inductance.
L2 Pi-netw ork inductance.
Ri. Transm itter load resistance.
Vi- Supply voltage.

THE DESIGN METHOD
The first part of the design proced

ure determines the L section of the 
network in Fig. 1. It follows closely 
the method set out by Malcolm Bibby, 
G3NJY, for T networks in series tuned 
semiconductor power amplifiers.

. j"’
Fig. 1.

The two param eters which must be 
determined initially are the large signal 
output capacitance of the transistor, 
and its equivalent parallel resistance.
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The output capacitance, Cr, is obtain
ed from the m anufacturer’s data sheet 
of the transistor, and will be quoted 
in the form of capacitance/frequency 
graphs at various power levels. The 
output resistance, Rr, will not be in
cluded in the data sheet because it  can 
be computed with sufficient accuracy 
by assuming a peak-to-peak r.f. voltage 
swing of twice the supply voltage, Vc.

If P is the mean power output, the 
equivalent parallel resistance of the 
transistor,

V(rRr =
2P

The parallel resistance and capaci
tance must now be converted m athe
matically to the equivalent series cir
cuit; Fig. 2. The equivalent series 
resistance,

T3   Rr • Xr -y
R* -  Rr2 +  X ? "  X "

and the equivalent series capacitive 
reactance,

____ Rr . Xr . Rr

where X r =

and Xs =

Fig. 2.

The series impedance of the device, 
Z«, is therefore equal to Rs — jX 3. 
For the maximum power transfer to 
a load, the load impedance must be 
the conjugate of the source impedance, 
or Rs +  jXs; Fig. 3. It is desirable 
that the network should provide har
monic rejection and ease of tuning, 
therefore a working Q of between 8 
and 20 should be chosen as being 
satisfactory at v.h.f.

I "s = "s  - l * s  1

I

1*LI
---- W '

*S = RS + jx$
i - j xc

J l
Source Network +  Load

Fig. 3.

Since X u and Xu (Fig. 3) may have 
a range of values, the desired loaded 
Q of the network may be obtained by 
a choice of the inductance, L I. The 
formula relating the inductive react
ance, Xi., the series resistance, r, and 
Q is

Q =
r

so that here X ll =  Q Rs.
The impedance of the source plus 

the inductive reactance, Xu, is R» +  
j(X u  — Xs), thus the impedance of 
R — jX« must be the conjugate to 
establish the match. From this, by 
equating the real and imaginary parts, 

R =  Rs
and X. =  (X,., — Xs)

The values of Cl and Ru in the L 
network (Fig. 1) may now be cal
culated by making the series to parallel 
conversion.
Thus R,, =  +  R»“

Rs
and

X ,r +  Rs5

Thus X,. =■ 10'=

9.1 X 10‘ X 22 
=  50 ohms.

By the parallel to series conversion, 
r , _  29 X 50

X u =  -
Xc

c, = »x„

29s +  50=
-  0.436 X 50 
=  22 ohms 

and similarly

-  X 50

network formula (see R.S.G.B. Hand- X.K -
295 +  505’book) to complete the design of the

tank circuit; Fig. 4. This formula — 0.436 X 29
states, — 12.7 ohms.

v  R' 
X ' ' ~  Q 1 +

/ t ]
For a Q of 10, reactance of 

X,., =  Q R3

] ¥
= 10  x  22

X.-. =  X,- — 220 ohms
y Ri and LI = 0.24 mH.

y  R'
1 +

/  R* 1 From X,- = (X,., — Xs)
X ,, - - Q /  "r T J Xc = (220 — 12.7)

— 207.3 ohms.
C= =  

C, =

1
uXu

1
“Xr.i

L2 = - £ -

To obtain the values of Cl and Ru 
of Fig. 1, the series combination of Xr 
and R» must be converted to the par
allel equivalent.

Thus from the formulae,
2.07= x  10' +  2.25 x  10sX u =

c
—I----'7TO1P--- -t—

P I  5

2.07 X 10= 
— 208 ohms.

Fig. 4.

From which 
Cl = • 10’2

Thus the values of the capacitive 
reactance, Xi? and X«, and the induc
tive reactance, Xu, may be obtained 
by making R, =  Ru, and Rs =  the 
transm itter load, Ri..

The two sections of the tank are 
connected together by lumping Ci and 
C 2 in parallel to form the tuning cap
acitor, C t . C, is the loading capacitor, 
C,..

The Q chosen for the Pi section need 
not be the same value as that chosen 
for the L section. Improved harmonic 
rejection will be obtained with the 
higher values of Q.

WORKED EXAMPLES
Network design for a single 2N3632 

transistor operating at 134 w atts c.w. 
output into a 72 ohm resistive load. 
Frequency =  144 Me. Supply voltage 
=  28 volts.

From data sheet, parallel equivalent 
output capacity, Cr, at stated power 
and frequency.

Ci* — 22 pF.
Parallel equivalent output resistance, 

Rr, at stated power,
Rr =  ■ V-5

9.1 10" X 208 
-  5.3 pF. 

and similarly
R _  2.07= x  10* +  2.25 x  10- 

2.2 x  10
=  1.97K ohms.

So the L section has been determin
ed. Substituting in the pi-network 
formula, Rl — 1.97 10“ and R2 =  72 
for a selected Q of 15

Xu. =
1.97 X 103 

15 1 + /  72 ■ 1 
y 1.97 X 10° J

Therefore C2 =

1.97 
156 ohms.

10'

9.1 X 10* X 156 
7.1 pF.

X u  =  156
7  1.9

72

So C3 =

97 X 102 
29.7 ohms.
37.0 pF.

2 P
285

2 X 134 
=  29 ohms.

SEMICONDUCTOR
X u  =

1.97 X 10s
15

r
1 +  V

72

Reactance of Cr =
2irfCr

f =  144 Me. 
2irf =  9.1 10'

and

1.97 x  10: 

=  186 ohms 
L2 =  0.204 /iH.

fContinued on Page 24>
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Geelong Radio and Electronics Society's New Club Rooms
Over 200 people were present to see 

Mr. Reynolds cut the ribbon which 
formally opened the Society’s new club 
rooms on the Belmont Common.

Bill Erwin (VK3WE), President, and 
Harry Michael (VK3ASI), Secretary, 
welcomed all visitors. The official 
guests besides Mr. Reynolds, who was 
President of South Barwon Shire Coun
cil, in whose Shire the Belmont Com
mon lies, were Cr. Wood (Mayor of 
Geelong), Michael Owen (VK3KI), 
Federal President W.I.A., and Keith 
Roget (VK3YQ), Divisional President.

Bill was able to point with pride to 
the success the Society had had within 
the six years of its existence. They 
had been fortunate to have been able 
to lease on very generous terms, a 
disused migrant hostel. Its condition 
had deteriorated to such an extent that

all services, water and electricity were 
condemned. Without outside aid they 
have removed walls, put in trusses, 
rewired electric outlets, connected 
water, repaired plumbing and used 
twenty-five gallons of paint. In addi
tion, $1,200 has been raised and spent 
on the project. The diagram shows the 
layout that they have been able to 
achieve.

The Club station, VK3ANR, very 
ably handled the VK3 Divisional call 
back after the broadcast on Sunday 
morning. This station will be pleased 
to have QSOs any time they are on the 
air. Visitors are welcome to the So
ciety, which also caters for h i-fi and 
other electronic equipment interests.

The Belmont Common is |  mile along 
the left hand side of the Barwon Heads 
road after crossing the Barwon River 
at the Princes Highway.

GEELONG RADIO & ELECTRONICS SOCIETY CLUB ROOMS.
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PLEASE QSL O M  . . .
Who can deny the pleasure of receiv

ing one’s very first QSL card, the one 
which completes the score for DXCC, 
or the one from that elusive ZZ call 
area?

However, courtesy requires that cards 
be exchanged, and this is where the 
new Amateur strikes a problem. Funds 
are probably low when first going on 
the air, and printing takes time.

This is how I solved the problem, 
and was able to despatch cards within 
a few days of receiving my call sign 
and getting on the air.

First I bought eight sheets of thin 
white card from the local printer, cap
able of being cut into six foolscap pieces 
each. Each piece accommodates four 
QSL cards—result, 192 cards for about 
$ 1.00 .

The front of the card has the call 
sign in large letters, with name above, 
and QTH below—in free lettering, 
designed by harmonic No. 1. The back 
has the usual information, plus room 
for address to and postal address from. 
A line drawing of a man separates the 
information from the addresses. He 
was designed by harmonic No. 2.

The designs were traced onto two 
spirit duplicator sheets and the cards 
run through the machine twice. The 
foolscap sheets were cut into four, and 
coloured using felt pencils—two con
trasting colours on the front, and a 
third for the man at the back.

The colouring is rather tedious, and 
for a start the whole family joined in, 
to give me a start. I now do a few at 
a time, often while listening on the 
band.

If there are no artistic members in 
the family, perhaps an art student at

the local school could help. There is 
also a firm which designs cards, and 
advertises in “A.R.”

Duplicated cards such as these will 
assist in trying out designs and word
ing, and will enable the new Amateur 
to get started at the earliest possible 
time, until his cards can be printed. 
So, you newcomers, reach for a 4H 
pencil, and get cracking!

MEASURING POWER INPUT
(C o n tin u ed  fro m  P a g e  16)

which is so-called peak reading but 
has a scale calibrated in r.m.s. values, 
the values read from the scale can be 
used directly in the Va/R  formula to 
calculate the peak power.

Another method that avoids some of 
the instrum ent problems of the last 
method is to use a calibrated oscillo
scope display (Fig. 4). Use c.w. trans
missions first and find the power out
put either by an average reading w att
m eter (which for c.w. requires no scale 
correction) or by measuring the voltage 
across a dummy load with a v.t.v.m. 
and r.f. probe (following the v.t.v.m. 
instructions to determine the a.c. r.m.s. 
voltage values) and simply using the 
V7R formula. The oscilloscope scale 
is marked for various power levels. The 
transm itter is then switched to s.s.b. 
transmission and the vertical scale 
deflection on the oscilloscope will give 
a direct and instantaneous indication of 
the p.e.p. output level under tone or 
voice modulated conditions. The same 
scheme can be used to check the peak 
output level using any other modula- 
method as well.

OBITUARY
g e o r g e  r . M cC u l l o c h , v k s g m

G eo rg e  R. M cC u lloch . A ss.I.R .E .. passed  
a w a y  on 6 th  M ay , 1969, a t  th e  ag e  of 62 
y ea rs .

G eo rg e  w as  firs t lic en sed  in  1926 an d  
h e ld  th e  ca ll s ign  o f A 3GM . H e  w as  a 
g e n u in e  e x p e rim e n ta l r a d io  o p e ra to r  a n d  
c o n d u c te d  a lo t o f w o rk  on th e  200 m e tre  
b a n d  in  th e  e a r ly  p a r t .  L a te r ,  w ith  re - issu e  
of th e  lic en ce  V K3G M . h e  w o rk ed  on th e  
h ig h e r  f re q u e n c y  b a n d s , p a r t ic u la r ly  10, 5 
a n d  th e  2 m e tre  b a n d s  w h e re  h e  w on  th e  
Ross A. H ull M em oria l V .h .f. C o n te s t in 
1955-56. M ost o f  G e o rg e ’s e q u ip m e n t w as 
h o m e -b u ilt  a n d  w as s til l in  w o rk in g  o rd e r  
a t  h is  d e a th .

G eo rg e  w ill b e  m issed  b y  h is  m a n y  frie n d s  
a n d  R ad io  A m a te u r  o p e ra to rs .

T h e  In s t i tu te  a n d  all A m a te u rs  e x te n d  
th e ir  d e e p e s t sy m p a th y  to  h is  w ife  a n d  
fam ily .

1'J ech n ica .l (C orrespondence
FET GATE DIP OSCILLATOR

Editor, Dear Sir,
Gadget builders will be disappointed 

with the performance of the FET Gate 
Dip Oscillator described in the journal 
for June 1969 (p. 14). With the circuit 
as it stands, there is an intolerable 
drop-off of oscillator output at the high 
frequency end of each range.

This defect is cured by increasing 
the source by-pass capacitor, which is 
shown as being an improbably low 10 
pF. in the circuit diagram. When this 
is replaced by a 0.047 uF. capacitor 
the g.d.o. performs well, although some 
adjustm ent of the voltage applied to the 
base of the d.c. amplifier may be neces
sary for some transistors, e.g. a 10K 
resistor from base to ground.

—Robert H. Black, VK2QZ.

CONTEST CALENDAR
16 th /17 th  A u g u s t: W .I.A . R .D . C on te st.
30 th /3 1 st A u g u st: 10th “ A A ” D X  C o n te st—

J .A .R .L . (c .w . o n ly ) .
4 th /5 th  O c to b e r: V K -Z L -O cean la  D X  C on te st, 

1969 (p h o n e  sec tio n ).
4 th /1 2 th  O c to b e r: L e b a n e se  D X  C on te st.
l l th /1 2 th  O c to b e r: V K -Z L -O cean ia  D X  C on te st, 

1969 (c.w . sec tio n ) .
l l th /1 2 th  O c to b e r: R .S .G .B . 28 M e. T e lep h o n y  

C on te st.
2 5 th /26 th  O c to b e r: “ C Q ” W .W . D X  C o n te s t— 

p h o n e  sec tion .
9 th  N o v em b e r: In te rn a t io n a l  O K  D X  C o n te s t 

(c .w . o n ly ) .
6 th  D ec. to  11th J a n . .  1970—R oss A. H u ll  V .h .f. 

M em o ria l C on te st.
ls t /2 n d  F e b ru a ry , 1970: J o h n  M oy le  N a tio n a l 

F ie ld  D ay .

ERRATUM
The author of “A Field-Day Trans

m itter,” “A.R.” May 1969, has pointed 
out an error in the circuit diagram. If 
wired as shown, and the function switch 
set to the “Tx Ph.” condition, the diode 
OA210 would be reverse biased and the 
receiver mute relay would not operate.

Readers are asked to correct the 
diagram by removing the connection 
from “TSA4-6” (receiver mute relay) 
to the OA210 and replacing it on the 
other side of the OA210, i.e. the junc
tion of the OA210 and T /R  relay.
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VK-ZL-OCEANIA DX CONTEST, 1969
N.Z.A.R.T. and W.I.A., the N ational 

A m ateur Radio Associations in New 
Zealand and A ustralia , invite w orld 
wide participation  in this y ear’s V K - 
ZL-Oceania DX C ontest w hich is one 
function of New Z ealand’s B i-C enten
nial Celebrations.

O bjects: For the w orld to contact 
V K -ZL-O ceania S tations and vice versa.

When? Phone: 24 hours from  1000 
GMT, Saturday, 4th October, to  1000 
GMT, Sunday, 5th October.

C.w.: 24 hours from  1000 GMT,
Saturday, 11th October, to 1000 GMT, 
Sunday, 12th October.

RULES
1. T here shall be th ree m ain sections 

to the C ontest:—
(a) T ransm itting  phone.
(b ) T ransm itting  c.w.
(c) R eceiving—phone and c.w. 

combined.
2. T he C ontest is open to a ll licensed 

transm itting  stations in any p a rt of 
the w orld. No p rio r en try  need be 
made. Mobile m arine and o ther non
land based stations are permitted to 
enter. T heir “country  s ta tu s” w ill be 
determ ined by the country  w hich issued 
the call sign used in the Contest.

3. All A m ateur frequency bands 
may be used bu t no crossband operation 
is perm itted. Note: VK and ZL stations 
irrespective of their location do not 
contact each o ther for contest purposes, 
except on 80 metres, on w hich band 
contacts betw een VK and ZL stations 
are  encouraged.

4. Phone w ill be used during  the 
first w eek-end and c.w. during the 
second w eek-end. S tations entering  
both sections m ust subm it separate 
logs.

5. Only one contact on c.w. and one 
contact on phone per band is perm it- 
te td  w ith any one station for scoring 
purposes.

6. Only one licensed A m ateur is 
perm itted to operate any one station 
under the ow ner's call sign. Should 
tw o or m ore operate any particu lar 
station, each w ill be considered a com
petito r and m ust subm it a separate  log 
under his own call sign. This is not 
applicable to overseas’ com petitors 
operating  Club stations.

7. E n tran ts m ust operate w ith in  the 
term s of the ir licence.

ti. Cyphers: Before points can be 
claim ed for a contact, seria l num bers 
m ust be exchanged and  acknowledged. 
T lte seria l num ber of five o r six fig
ures will be m ade up of the RS (phone) 
or RST (c.w.) report plus th ree  figures 
which m ay begin w ith  any num ber 
betw een 001 and 100 for the first con
tact and w hich w ill increase in value 
by one for each successive contact. 
Exam ple: If the num ber chosen for 
the first contact is 021, then  the sec
ond m ust be 022 followed by 023, 024, 
etc. A fter reaching 999, re s ta rt from 
001 .

9. Scoring:
(a) For Oceania Stations other than 

V K /ZL: 2 points for each contact on a 
specific band w ith V K -ZL stations; and 
1 point for each contact on a specific 
band w ith  the res t of th e  w orld.

(b ) For the Rest of the World other 
than  VK-ZL: 2 points for each contact 
on a specific band w ith V K -ZL stations; 
and 1 point for each contact on a 
specific band w ith  Oceania stations 
o ther than  VK-ZL.

(c) For V K -ZL Stations: 5 points for 
each contact on a specific band and, in 
addition, fo r each new  country  w orked 
on th a t band bonus points on th e  fol
lowing scale w ill be added:

1st contact ........... 50 points
2nd „   40 „
3rd „   30 „
4th „   20 „
5th „   10 „

Note: The A.R.R.L. countries list w ill 
be used except th a t each call area of 
“W /K ”, “JA ”, “UA” w ill count as
“countries” for scoring purposes as 
indicated above.

For 80 m etre contacts betw een VK 
and ZL stations, each VK and ZL call 
area w ill be considered a “scoring a rea” 
w ith contact points and bonus points 
to be counted as for DX contacts. Note: 
Contacts betw een VK and ZL on 80 
metres only.

10. Logs:
(A ) Overseas Stations—
(a ) Logs to show in th is order: date, 

tim e in GMT, call sign of station  con
tacted, band, serial num ber sent, seria l 
num ber received, points claimed. U n
derline each new VK-ZL call a rea  con
tacted. Separate  log m ust be subm itted  
for each band used.

(b) Sum m ary Sheet to show call sign, 
nam e and address in BLOCK LETTERS, 
details of station, and, for each band: 
QSO points for th a t band, V K -ZL call 
a reas w orked on th a t band. “All B and” 
score w ill be to ta l QSO points m ulti
plied by sum  of V K -ZL call a reas on 
all bands, w hile “single band” scores 
w ill be th a t band QSO points m ulti
plied by VK-ZL call areas w orked on 
th a t band.

(B ) VK-ZL Stations—
(a) Logs m ust show in th is order: 

date, tim e in GMT, call sign of station 
worked, band, serial num ber sent, se r
ial num ber received, contact points, 
bonus points. Use separate log for each 
band.

(b) Sum m ary Sheet to show: nam e 
and address in BLOCK LETTERS, call 
sign, score for each band by adding 
contact and bonus points for th a t band, 
and “all band” score by adding the 
band scores together; details of station 
and pow er used; declaration th a t all 
rules and regulations have been ob
served.

11. The righ t is reserved to d isqual
ify any en tran t who, during th e  Con
test, has no t stric tly  observed regu la 
tions or who has consistently departed  
from  the accepted code of operating 
ethics.

12. The ru ling  of the  Executive 
Council of the N.Z.A.R.T. w ill be final.

13. Awards:
W orld-wide except VK-ZL—
(a) A ttractive m ulti-colour certificat

es to the top scorers in  each country 
(call area in  “W”, “JA ” “UA” ). Separ
ate aw ards for phone and c.w.

(b ) S im ilar certificates to a ll p a r
ticipants w ith  a m inim um  operating 
tim e.

(c) Silver Shield and N.Z.A.R.T.
Badge m ounted on polished wooden 
base aw arded in the following cate
gories:

(1) Top scorer in each continent w ith 
separate aw ards for phone and 
c.w.

(2) Top w orld score on each band: 
40, 20, 15, 10. Separate aw ards 
for phone and c.w.

(3) Top “club” entry  from North 
Am erica and from  Europe to 
consist of a phone log and a c.w. 
log from  m em bers of th a t club— 
e.g. Ohio Valley DX Club, West 
G ulf DX Club, Long Island DX 
Association, etc., etc.

(4) M ulti-operator “club” stations in 
U.S.SJR. using c.w. only.

Note.—Stations entering  for the 
“club” aw ard m ust clearly indicate 
name of club and also en try  for this 
section of th e  contest.

(d ) S.w.l.: A ttractive m ulti-colour
certificates as for transm itting  section 
in (a ) above.

(e) Copper M edallions specially 
struck for New Zealand's B i-C entennary 
aw arded to the following:

(1) Each w inner in category (c) 
above.

(2) R unner-up  in each section of 
category (c).

VK-ZL Awards—
(a) A ttractive m ulti-colour certificat

es to the following:
(1) To the top th ree  scorers in each 

call area of VK and of ZL.
(2) To the top three scorers on in 

dividual bands (80, 40, 20, 15, 
10) in VK and in ZL. Separate 
aw ards for phone and for c.w.

(b) S im ilar certificates to participants 
w ith a “m inim um ” operating time.

(c) Large silver m ounted plaque to 
the top scorer in both VK and in ZL 
w ith  separate aw ards for phone and 
for c.w.

(d) S ilver m ounted shield to runner- 
up in section (c) above.

(e) S ilver m ounted shield to top VK 
and top ZL scorer using 80 m etres 
only. S eparate  aw ards for phone and 
for c.w.

(f) S ilver m ounted shield to top 
scoring ZL on 40, 20, 15, 10 w ith separ
a te  aw ards for phone and for c.w.

(g) Copper M edallions specially 
struck for New Zealand’s B i-C entenary 
aw arded to the following:

(1) Each w inner in sections c, d, and 
e above.

(2) Top scorer in each call area of 
VK and ZL, both on phone and 
on c.w.
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(3) Top scorer on each individual 
band for VK and for ZL. S epar
a te  m edallions for phone and for 
c.w.

Except th a t duplicate m edallions will 
not be aw arded w here one en tran t is 
the top scorer in more than  one sec
tion.

(h) One y ear’s subscription to N.Z.- 
A.R.T. publication “B reak -In ” to top 
scoring VK station on phone and on 
c.w.

(i) S.w.l.: M ulti-colour certificates to 
the top scoring S.w.l. in each VK-ZL 
call area w ith medallion to the top 
scorer for VK and ZL.

14. Entries from —
VK-ZL should be posted d irect to— 

N.Z.A.R.T. Contest Mgr., ZL2GX, 
152 Lytton Rd., G isborne, N.Z., 

to arrive  not la ter than  31st December,
1969.

Overseas Stations to the above ad
dress or—

N.Z.A.R.T.,
P.O. Box 489, W ellington, N.Z., 

to a rriv e  not la ter than 23rd January ,
1970.

S.W.L. SECTION
1. The rules are the sam e as for 

the transm itting  section bu t it  is open 
to all m em bers of any S.w.l. Society 
in the world. No transm itting  station  is 
perm itted to en ter the contest.

2. The contest tim es and logging of 
stations on each band per w eek-end are 
as for the transm itting  section except 
that th e  same station may be logged 
tw ice on any one band—once on phone 
and once on c.w.

3. To count for points, the station 
heard m ust be in QSO exchanging 
cyphers in the V K-ZL-O ceania DX Con
test and the following details noted: 
date, tim e in GMT, call of the station 
heard, call of th e  station he is working, 
R S(T) of the station heard, serial n um 
ber sen t by  the station heard , band, 
points claimed.

4. Scoring is on the sam e basis as 
for the transm itting  section and a 
sum m ary sheet should be sim ilarly  set 
out.

5. Overseas stations m ay log only 
VK-ZL stations, bu t VK receiving s ta 
tions m ay log overseas stations and ZL 
stations, while ZL receiving stations 
may log overseas stations and VK 
stations.

5. A w ards w ill be m ade as listed 
in the section under “A w ards”.

SPECIAL NOTE
1. There are several changes in th e  

rules fo r this year’s contest. These 
have been made in an endeavour to 
increase activity  and to  ca te r for the 
large num ber of ZLs w ho operate on 
80 m etres only. 80 m etre  QSOs are  
encouraged betw een VK and ZL. A c
tiv ity  from mobile m arine stations is 
encouraged.

2. T here  are a large num ber of aw ards 
available both for VK-ZL stations as 
well as for overseas stations.

3. This contest is p art of New Zea
land’s B i-C entennial Celebrations.

4. The success of any function de
pends on publicity. All VK and ZL 
stations are requested to  give th is y ear’s

contest—specially geared for New Z ea
land 's B i-C entennial—all th e  publicity  
possible.

5. A dvance publicity has already 
gone out to m ajor Societies and DX 
clubs.

6. A condensed version of these rules 
is being sen t to  all w inners in  the 1968 
contest; to  A m ateur Radio Societies 
around the world, to  DX clubs, to A m a
teu r Radio magazines, and to DXers 
in general!

7. Do you know any m em ber of an 
overseas DX club very well? D raw  his 
a tten tion  to the trophy for com petition 
among DX clubs. A challenge m ight 
help!

—J o c k  W hite . ZL2G X ,
C o n te st a n d  A w a rd s  M an ag e r, N .Z .A .R .T .

NEW CALL SIGNS
APRIL 1969

V K 1BX —M. C. H ooper. F la t 36. B lock C. K a n -  
a n g ra  C rt.. R eid , 2601.

V K 2FZ— A. P o llo ck . 15 M a tth ew  P d e ., B la x lan d . 
2774.

V K 2A SF—S. C. F le tc h e r . M aling  S t.. E d en , 
2551.

V K2BW T—W. M. T h o m p so n . 3 K a lb a d a  A ve., 
G y m ea  B ay , 2227.

VK3M U —R. G. O. W ilson . 45 P le a sa n t R d .. 
E ast H a w th o rn . 3123.

V K 3A Q M —P. R. S ed d o n , 3 C ob d en  S t., B a l
la ra t  3350.

V K 3A U J—J . '  H. H u tch in so n , 37 B ru c e  S t., 
M itcham . 3132.

V K 3A X V —S. R. G oodw in , S ta t io n : K a n iv a ;
P o sta l: P .O . B ox 81. K a n iv a , 3419.

V K 3A ZZ—R. J .  G ra y , F la t  2. 11 G eo rge  S t.. 
R eserv o ir , 3073.

VK4EV —R. A. E v e rin g h am , 30 H u n te r  S t., 
E v e rto n  P a rk . 4053.

V K 4IQ —C. J . C ase, 6 G ra n v il le  S t.. P im lico , 
T o w n sv ille , 4810.

V K 4IT—P.M .G . T e c h n ic ia n s ’ Schoo l R ad io  C lub , 
28 B an fle ld  S t., C h e rm sid e . 4032.

V K4Q L—M. S. P e d d e r . 24 M cN am ara  S t.. 
T oow oom ba . 4350.

V K 4Z IR —I. R. M ilne . L is te n in g  R idge , P ech e y , 
C row s N est, 4355.

V K 4Z T K —R. C. T u llo ch , 40 S ussex  S t., H y d e  
P a rk ,  H e rm it P a rk , 4812.

V K5A V —J . B. M aste rs . 4 C a lu m  G r., S eacom be 
H eig h ts , 5047.

V K 5H J—H. J .  T ow n , C /o . S u p e r in te n d e n t , R ad io  
B ra n c h , 31 F ra n k lin  S t., A d e la id e , 5000.

V K 5IR —G. R. T hom pson , 15 F lee tw o o d  C res., 
H en le y  B each , 5022.

V K 5P B —R. G. S to n e . 120 C oom be R d ., A lle n b y  
G ard en s , 5009.

V K 5Z W I—W ireless  In s ti tu te  of A u s tra lia  <S.A. 
D iv is ion i V .h .f. G ro u p , S ta tio n : M obile; 
P o s ta l: C /o . J . A. H ack  w o rth , 34 O ak - 
la n d s  R d ., S o m erto n  P a rk , 5044.

VK5ZW S—J . B. S p a rro w . 62 P o r tla n d  R d ., 
Q u een sto w n . 5014.

V K6BV —B. E. C. V a rley , 79 S tu b b s  Tee., D ag - 
lish . 6008.

V K6ED —E. F. D av ies, 104 K e n t  S t., B u sse lto n . 
6280.

V K 6IA —I. G. D aw son  iR ev. F r .) ,  F ra n c isc a n  
F r ia ry . 53 G r t. N o r th e rn  H ’w ay , M id 
la n d s , 6056.

V K 6JY —J . M. Y oung , 61 P eo p le s  A ve., G oose
b e r ry  H ill, 6076.

V K 6M R—M. P. R y an , 12 W a rrick  R d., S o r
re n to , 6020.

V K6V N —V. M ath ew s , L o t 169, M ere w o rth  R d .. 
T h o rn lle , 6108.

V K6W D —W. G. D ow ie, 19 S a d lie r  S t., S ub iaco , 
6008.

V K 6Z D B —G. S. B yass. 10 F lo re n c e  R d .. N ed - 
la n d s , 6009.

V K 6Z FQ —K. C. T h o m p so n , 52 M in n in u p  Rd., 
B u n b u ry , 6230.

V K 6ZLM —L. K . M cP herson , S ta tio n : C a rn a r 
von ; P o s ta l: C /o . P .O . C a rn a rv o n , 6701.

V K7CD—C. A. D a n fo rth , L o c k e tt S t., W y n y a rd , 
7325.

V K7NB— N. B o llan d , 4 S t. G eo rg es  T ee ., B a t
te ry  P o in t, 7000.

V K 7ZD W —D. R . W ilson , J u n e e  R d ., M ay d en a , 
7457.

VK7ZM S—M. G. S a ile r , 6 O sb o rn e  S t., S an d y  
B ay . 7005.

V K 7Z JR —B. R o b inson , 5 N ev in  S t., S o u th  
H o b a rt. 7000.

V K 8Z G Y /T —G. L. T ille tt. F la t  1. 6 H ong  S t., 
A lice S p rin g s , 5750.

VK9G D — A. G . D un n . S ta t io n : K a p u n a , P .;
P o s ta l: U n ite d  C h u rc h . K a p u n a , P .M .B ., 
B oroko , P.

V K 9L B —J . R . L iebgo ld , S ta t io n : N orfo lk  I s 
la n d ; P o s ta l: C /o . B a rry  R esea rc h , B ox  
287, N o rfo lk  Is lan d .

C A N C E LLA TIO N S
V K 2FE—E. F. D av ies. N ow  VK6ED.
V K 2A N I—A. H. N icho lls . T ra n s fe r re d  to  Qld. 
V K 2 B JD /T —B. J . D w y er. N o t ren ew ed . 
VK2ZCS— A. P o llock . N ow  V K 2FZ.
V K 3A O K —A . D. S w in to n . N ow  V K 2B B J. 
V K 3A X O —R. G. O. W ilson. N ow  VK3M U. 
V K 3A Y P—W. H. P re s to n . N o t ren ew ed . 
V K 3ZU N —B. S. W. C h u rch ill. T ra n s fe r re d  to  

A .C .T
V K 3ZW A —G . S. B yass. N ow  V K 6ZD B. 
V K 3ZY G —S. R. G o odw in . N ow  V K3A X V. 
V K 3Z ZS—P. R. S eddon . N ow  VK3AQM . 
V K 4D K —J . A. K elly  iD r .i .  D eceased .
V K4LH —L. G rim sh aw . N ow  V K 2BLG . 
V K 4Z R E—R. A. E v e rin g h a m . N ow  V K4EV. 
V K 5D R —R. C. G. Ja c k so n . T ra n s fe r re d  to  Vic. 
V K 5K W —C. J . K o sin a . N ot ren ew ed .
V K 5 0 L —R. E. M aric le . T ra n s fe r re d  to  Vic. 
V K 5SB—I. S. B ro w n . N o t re n e w e d .
V K 5W B—F. W. B lake . N ot ren ew ed . 
V K 5Z G Y /T —G. L. T ille tt. N ow  V K 8Z G Y /T . 
V K 5Z K V —W. B la c k b u rn . N o t ren ew ed . 
V K 5Z X L—K . D. R oper. N ot ren ew ed .
V K 6G G —H. E. R hodes. D eceased .
V K 6RY —R. C h am b erla in . N ow  VK7RV.
V K6V G —J . V. G riffin  iB ro .) . T ra n s fe r re d  to  

V ic.
V K6ZBV —B. E. C. V arley . N ow  VK6BV. 
V K 6ZBY —J . M. Y oung . N ow  V K 6JY . 
V K 6ZCW —M. P . R yan . N ow  VK6M R.
V K6ZDD — W. G. D ow ie. N ow  VK6W D. 
V K 6Z EU —V. M athew s. N ow  VK6VN.
V K 7ZC D —C. A. D a n fo rth . N ow  VK7CD. 
V K8A V —J . B. M asters . N ow  V K5A V .
V K 9LM —L. M eek . N o t ren ew ed .
V K 9L R —R. H. L esk ie . N o t re n e w e d .
V K 9 Z JK —J . K en d a ll. N o t ren ew ed .

SOLID STATE TRANSCEIVER
l C o n tin u ed  fro m  P ag e  9)

in terested  should w rite  d irect to the 
m akers a t the address given.

FOOTNOTE
I t m ay be w orth  m entioning a few  

com ponent value changes and addi
tions th a t have been found necessary.

(i) The values of C5 and C6 for 
the 20 m etre  fron t ends have 
been increased from 100 pF. to 
220 pF.

(ii) The value of C l on the 160 
m etre  tx  m ixer has been re 
duced from 33 pF. to 22 pF.

(iii) The value of C l on th e  40 m etre 
tx  m ixer has been reduced from 
22 pF. to  15 pF.

(iv) An 0.01/25 volt ceram ic disc 
condenser has been added across 
the 1.5K noise lim iter trim pot 
on the i.f. board.

(v) An 0.01/25v. ceram ic disc be
tw een the d ra in  of the 3N140 
and earth  on the tx  audio board.

(v i) An 0.1/25v. ceram ic disc be
tw een pin 9 of the uA719C 
in tegrated  circuit and earth  on 
the i.f. board.

It is hoped th a t n ex t m onth a su it
able pow er supply w ill be  described.

VOLUNTEERS WANTED
T he Publications Com m ittee is in 

need of assistance. O ur im m ediate 
needs a rc  for ex tra  draftsm en. W hilst 
it is preferab le  th a t our draftsm en be 
located in M elbourne, this is not strictly 
necessary. If you can help, please con
tact the A ssistant Editor, Ed Manifold, 
VK3EM, 267 Jasp e r Road, McKinnon, 
Vic., 3204 (phone 58-7745), or the A d
m inistra tive Secretary  of the V ictorian 
Division.
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E qu ipm en t

100 m W . TRANSCEIVER
Available from Melbourne’s whole

sale house, Radio Parts Pty. Ltd., is 
the Pony brand model CB-16, 100 mW. 
Transceiver. Completely transistorised, 
the unit operates on 27.24 Me., and is 
crystal controlled. Superheterodyne, 
crystal controlled receiver; selectivity 
10 Kc. at 18 db. down. The unit uses 
10 transistors, 1 diode, 1 thermistor, 
and two crystals; aerial extends to 4 
ft., overall weight 1.02 lb.

Trade price per pair: $62.50 plus 15% 
sales tax. A technical leaflet is avail
able from Radio Parts Pty. Ltd., 562 
Spencer St., Melbourne, or their city 
depot and East Malvern branch.

ELNA CAPACITORS

E L N «  ]
r m  c»f 1
lOOjtf +

25WV 30SV I

A range of electrolytic capacitors 
branded ELNA is now available 
throughout Australia. There are types 
for a variety of applications including 
miniature, pigtail, printed circuit, twist- 
lug can, and standard can.

All types are hermetically sealed 
with a high quality production finish; 
other features offered by the manu
facturer are low leakage, welded con
nections, high ripple ratings, and ex
tended shelf life combined with robust 
and compact construction.

A technical brochure is available on 
application to the Australian agents: 
Soanar Electronics Pty. Ltd., 45 Lexton 
Road, Box Hill, Vic., 3128.

EDDYSTONE EA12 RECEIVER
The Eddystone EA12 Communica

tions Receiver is designed specifically 
for Amateur use, catering for a.m., 
c.w. and s.s.b. signals.

Frequency coverage.—Range 1: 29.4- 
30 Me.; Range 2: 28.9-29.5 Me.; Range 
3: 28.4-29.0 Me.; Range 4: 27.9-28.5 Me.; 
Range 5: 20.9-21.5 Me.; Range 6: 13.9- 
14.5 Me.; Range 7: 6.9-7.5 Me.; Range 
8: 3.4-4.0 Me.; Range 9: 1.8-2.4 Me.

The double conversion circuit uses a 
total of thirteen valves and five silicon 
diodes, two of the latter being power 
rectifiers. The overall bandwidth at 6 
db. down is continuously variable with
in the limits 1.3 Kc. to 6 kc. and is 
narrowed to 50 c/s. when using the 100 
kc. crystal filter.

Further information from: R. H. Cun
ningham Pty. Ltd., 608 Collins Street, 
Melbourne, Vic., 3000.

LIGHT-W EIGHT HEADPHONES

Designed specifically to eliminate the 
heavy "closed-in” feeling when wear
ing conventional headphones, a com
pletely new approach to high-fidelity 
listening is now available with the 
Sennheiser “Open-aire”, HD-414 head
phone set.

Feather-light, foam ear cushions do 
away with air-tight pressure upon the 
ears to give absolute comfort for the 
user. Fidelity reproduction is possible 
from 20 to 20,000 c/s., and high or low 
impedance output connections can be 
made. The headset is of simple, rug
ged modular design and construction, 
all major parts including the high- 
impact plastic headband, earpieces, dy
namic elements and cords are easily 
replaceable as separate units, without 
the need for any special tools. A 10 ft. 
cord and stereo plug is provided; weight 
5 oz. (without cord).

Price: $14 plus sales tax where ap
plicable.

Further information from R. H. Cun
ningham Pty. Ltd., 608 Collins Street, 
Melbourne, Vic., 3000.

New Circulation Policy
The Victorian Division, Wireless In

stitute of Australia, as publishers of 
“Amateur Radio,” has given consider
able consideration to the policy to be 
adopted regarding the circulation of the 
magazine.

For a number of reasons, both finan
cial and constitutional, it has been 
decided that as from September, "Ama
teur Radio” will not be available from 
booksellers, nor by direct subscription 
to residents of Australia or its Terri
tories.

Direct subscriptions will be accepted 
only from Federal or State Govern
ment Departments, Educational institu
tions, and Public Libraries—both gov
ernment and municipal.

In all other cases, it will be neces
sary for readers to join the Wireless 
Institute of Australia in the appropriate 
grade of membership to ensure receiv
ing continuity of the magazine. All 
existing subscriptions will be fulfilled.

In the case of overseas subscribers, 
whether direct or through an affiliated 
society of the I.A.R.U., a special class 
of membership, “Overseas Associate”, 
has been established, and overseas sub
scribers will automatically become 
W.I.A. members in this category.

The foregoing policy brings the 
W.I.A. into line with the practice adopt
ed by A.R.R.L., R.S.G.B. and similar 
Societies.

VICTORIAN D IV IS IO N , W .I.A .
160 METRE FIELD DAY 

3rd August, 1969
Portable and mobile stations will, in 

addition to QSOs between themselves, 
welcome QSOs with home stations. Cer
tificates awarded for longest distances 
contacts. Interstate stations are invited 
to participate and are eligible for cer
tificates. Logs are to be sent to the 
Victorian Division, W.I.A., P.O. Box 36, 
East Melbourne, Vic., 3002.

ANNUAL DINNER
The Annual Dinner of the Victorian 

Division, W.I.A., will be held at the 
Sciences Club, Clunies Ross House, 191 
Royal Parade, Parkville, on 24th Sep
tember, 1969. Early application is ad
visable as accommodation is limited. 
Tickets, $5 per person including drinks. 
Application, with remittance, should be 
made to the Secretary, Vic. Div., W.I.A., 
P.O. Box 36, East Melbourne, Vic., 3002.

A SEMICONDUCTOR V.H.F. 
POWER AMPLIFIER

(C ontinued from  Page 20)

Finally combining Cl and C2 
Ct =  Cl +  C2 

=  5.3 +  7.1 
_  12.4 pF.

Thus the completed tank circuit 
becomes

Vc - » v

Similarly for two 2N3632s in parallel, 
operating 20 watts on 144 Me., the fol
lowing values may be calculated:

Cr (for pair) =  44 pF. Rr =  19.6 
ohms.

X» — 9.5 ohms and R« =  12.1 ohms.
Xi.i =  182 ohms and LI =  0.2 jtH. 

for Q of 15.
Xc =  172.5 ohms.
Xci =  174 ohms and Cl =  6.35 pF.; 

Rm =  2.51K ohms.
For a Q =  20 in the pi section:
C2 =  7.5 pF.; C3 =  43 pF.; and L2 

=  0.19 mH.
Thus the completed Tank Network 

becomes
V c  ■ 2 1 V
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DX
Sub-Editor: DON GRANTLEY 

P.O. Box 222. Penrith. N.S.W.. 2750 
(All times In GMT)

June saw a slight falling off in conditions 
on the higher frequencies, and, despite the 
presence of an expedition or two, the entire 
month was nothing to get excited about. As 
is the case in these falling-off periods, occa
sionally a band produces something out of the 
box, and this time it was on the ten metre 
band one afternoon at G600z when ZS5FF, 9J2, 
5R8 and some JAs were heard in Melbourne. 
If, however, the higher bands were not so 
good, this was made up by increased activity 
and better conditions on the lower spectrum. 
One excursion down to 40 at about 1900z yield
ed some 20 Europeans battling it out on the 
c.w. mode, whilst Mac Hilliard assures me that 
the s.s.b. Europeans have been plentiful a 
couple o f hours later. No reports have been 
received on 80 or top-band activity.

We are indebted to George ZL2AFZ for the 
sunspot information ,to the effect that the July 
and August forecasts are 91 and 90, w ith the 
February confirmation being 121 as against a 
forecast of 98. A ll in all, it has been a reason
ably good month, and with Gus still flitting 
around, the next few  weeks w ill be worth 
watching.

Gus has varied his itinerary somewhat, and 
it would seem that the best thing to do is 
watch and wait, the word gets around pretty 
quickly when he is on. Bruce ZL3ABJ/C on 
Chatham is shortly due to go QRT.

DX nets are all the fashion these days, and 
there can be no doubt that they assist in the 
hooking of a wanted DX station, particularly 
in the case o f a s.w.l. It is not for me to 
pass any comment, only to compile informa
tion, so here are a couple to go on with. The 
British Commonwealth net meet daily on 21354 
at OSOOz, and 14285 at 1430z. The Independent 
country net is on 14336 at 1600z. The N.Z. 
Chapter 67 meet on 2nd and 4th Tuesdays 
each month at 0830z on 3775. There is a Sat
urday and Sunday DX net on 14170 at 1200z 
with YV4UA in control.

The new prefix UZ3 is being issued to sta
tions in the Moscow area, the other prefixes 
having been exhausted. Two known to be 
in use are UZ3TA and UZ3TB.

SK5AS is a club station in Sweden, the 
prefix system being used in that country being 
SK for club stations, SL for military stations, 
and SM for private calls.

Brunei is not an easy country to locate, and 
the following may assist. VS5TJ operates week 
days on 14320 s.s.b. at 1200z, then QSY to 14240/ 
250 until QRT at 1330z. Also active is VP5SH 
who has been logged on 21270.

QSLs for CR6BX, CA, DA, DB, DX, FY, HL 
and IK  can go to CR6GO at C.P. 10408, Luando, 
Angola, Portuguese West Africa.

There is still spasmodic activity from Mon
golia to assist with the elusive Zone 23— 
JT1AG, JT1AK, JT1KAA and JT2AB are the 
regulars and are all on c.w., and in some 
cases the tx tone is a little on the rough side.

The bedlam which passes under the title 
of citizen band in the U.S. is occasionally log
ged here, and on one occasion I heard a tape 
made in the States, of the goings on in the 
27 Me. band. Much more interesting is the 
operating in the Novice segments, particularly 
on 40 metres. Though not DX in the strict 
meaning of the expression, many o f these young 
lads are really fine operators and will provide 
the basis for much of the future U.S. Amateur 
activity. I had a look over their segment of 
40 metres a few  days ago when WH6GOZ and 
WN6EBY were having a very fine QSO. The 
bedlam of the aforementioned citizens band 
doesn’t reign in the Novice segment, and for 
any Y.R.S. or young S.W.L. who is studying 
code, have a look for these lads in their band 
which is between the American phone band 
and the V K  phone segment on 40 metres.

ITEMS OF INTEREST
The Camel Drivers net meets on 14325 s.s.b. 

from 1800z, and all QSLs for Y A  stations and 
net members can go to YA5RG, Wolfgang 
Renner, Box 279, Kabul, Afghanistan.

9X5AA advises that his QSL manager is 
W1YRC, not the one shown in some other 
publications.

F08BW, active June 5 to Aug. 10, skeds 
W6JR 14260 s.s.b. at 0400z, after sked is QRZ 
for DX. A ll QSLs to home QTH W6JFM, and 
these w ill be processed after Sept. 1.

XW8 operation is often spasmodic. However 
XW 8AX QSL W6KTE, XW8BP QSL DL9SX, 
XW8CR QSL W2CTN, and XW8CS QSL VE6AO 
are regularly in operation at the time of 
writing.

Frank DL7FT is now QSL manager for the 
following, for which a s.a.s.e. should be sent: 
EA6AR, EA6AS, EA6BG, EA6BH, F9UC/FC, 
HB0LL, OY2A, KL7BEK. KR6JT, KZ5EK, TU- 
2 AY. TU2AZ, W4UAF/KH6, 3A2CN, 3A2EE, 
3A0CU and 3V8BZ.

K9RHN and party will try and make 10,000 
QSOs from PJ8MM on Sint Maarten over a 
period of 48 hours during the October “ CQ” 
Contest with 10-160 metre operation. For his 
earlier operation from PJ8MM in early April, 
send QSLs to K9HRN, C/o. Collins Mail Stn.. 
407-022 Dallas Texas 75207. PJ8NN QSLs via 
K9GCE.

The proposed trip by WB6KBK and party to 
Roncador Cay and Bajo Neuvo has been can
celled for political reasons.

The Navassa Is. operation by K4IA/KC4 from 
June 22 went off on schedule with many QSOs 
on all bands. In a recent survey by Geoff 
Watts News-sheet, Navassa Is. was named by 
79 of the world’s top DX men as the most 
wanted country. Second was Clipperton Is., 
third Albania and fourth was Heard Is.

HC8RS operates s.s.b. on Saturdays to 0500z 
when power supply is shut off. Frequency is 
14175, however his QSL manager SM5EAC 
claims that mails from Galapagos are very erra
tic and logs are often lost or delayed.

7Z3AB has changed QSL managers, the new 
one is W5NOP, his frequencies are 14212 and 
21290. 9Q5WS is on 21040 c.w. from 2200-2230z 
daily, he is Syd., ex-TL8SW, and w ill be there 
until June 1970. QSLs via W1BPM.

WA4PUC/HS was only station thus far to 
have a permit to work U.S. stations, and he 
went QRT on April 2.

Further information on LI2B, the reed-boat 
“ R A " in the Sth. Atlantic. They w ill work 
stations on 14234 u.s.b. after handling traffic 
on 14217. Amateurs are asked not to inter
rupt any transmission on this frequency, and 
are reminded that the station is operative only 
between 1000 and 1130z. He apparently works 
to a list prepared by LA5KG.

FW8RH went QRT on June 8 and is now 
FK8AH. FW8RC who went QRT some time 
ago is now home in France and signing F0GL. 
SV0WN, normally operates from Crete, but 
over the Easter period, together with SV0WMM 
and SVOWOO, were at Rhodes.

QSL MANAGERS
CR3KD—W2CTN 
CR5SP—W2GHK 
CR6GA—WA3HUP 
CR6KT—W3HNK 
CR6LF—W3HNK 
EP2FD—WA5ERS 
EL8J—LA60J 
F9UC/FC—DL9PF 
FG7XT—K5AWR 
GI5AHS— WA2DHF 
GM5AHS—WA2DHF 
HB0LL—DL7FT 
H S3 A L —W 3KT 
MP4MBJ—G3POA 
MP4TAF—DL6AA 
OD5LX—K4TSJ 
PA9HS—G3MZK 
PJ5VL—PJ7VL 
PX1FD—ON5FD 
PY2PA—W2GHK 
PY2PE—W2GHK 
PY0EP—PY1MB 
SK5BB—SM5DXV 
SK9WL—SM7CRW 
SV0WMM—K6JAJ

A2CAU—Box 200,
Africa.

CT2AK—C.P. 143, Ponta Delgada, S. Maguel, 
Azores Is.

EA8GL—Box 860, Tenerife, Canary Is.
FY7YR—B.P. 93, Laurent-du-Marconi, French 

Guiana.
HK1BQR—Apto 785, Barrahquilla, Colombia. 
HR4RB— Casilla 4, Amapala, Honduras Rep. 
HKOTU—Via KH3RQ, Apto Aereo 4468, Bogota, 

Colombia.
IT1ITA—A.R.I., Box 20, Messina, Italy.
KC6CS—Milton Bennett, C/o. Peace Corps, 

Truk, Caroline Is. 96942, Pacific Ocean. 
KS6CX—Via K4ADU, 5330 Buena Vista Rd., 

Colunbua, Ga. 31907.
OX5BA—R.C.A., Box 484, A.P.O. New York, 

09023.
PJ2CK—C/o. 82 Acton Ave., Downsview, On- 

trio, Canada.
PZ1BX—Box 2003, Paramaribo, Surinan. 
VP2KC—Box 86, St. Kitts.
VP2AB—Box 229, Antigua, B.W.I.
3V8AC—Box 323, Tunis, Tunisia.

SV0SV—VE3GCO 
SV0WCC—WA0HPU 
T A 1MGK—WA6TFZ 
TA1IB—W4GHV 
TA lM G — K1TJHY 
TF2WLM—K4SAK 
TG9RN—DL3RK 
TG8GL—VE3DCY 
TU2AY—DL7FT 
TU2AZ—DL7FT 
ZS3LU—W2CTN 
4X4 VB—WA4WTG 
5A1TL—WB6WAA 
5A1TN—DL80A 
5W1AS— WB6KBK 
5R8AO—GI3PLL 
5Z4KO—WA1GIA 
5Z4LQ—K2RAR 
8P6CC— W40PM 
8QAYL—4S7YL 
9E3USA—VE3IG 
9F3USA—VE3IG 
9K2BV—W5GM 
9Y4RP—WA5MYR 
9V4VT—W3DJZ

Francistown, Botswana,

4S7YL—102/11 Templar Rd., Mt. Lavinia, Cey
lon.

5W1AD—Box 63. Apia, Western Samoa, Pacific 
Ocean.

6W8DY—B.P. 10021, Dakar-Liberte, Senegal 
Republic, West Africa.

6W8XX—Box 3013. Dakar, Senegal.
7P8AB—Box 389, Maseru, Lesotho.
7Q7WW—P.O. Box 453, Blantyre, Malawi Africa. 
7X0AP—Box 414, Alger, Algeria.
7X0BF—B.P. 2, Alger, Algeria.
9J2BR—Box 122, Lusaka, Rhodesia.
9Q5LC—B.P. 377, Mbujimayi, Kasai, Dem. Re

public of Congo.
That winds it up for this month. My thanxs 

to Geoff Watts, George ZL2AFZ, Long Is. DX 
Assn., Maurie Cox, Mac Hilliard. Maurie Batt, 
Eric Trebilcock, Newark News Radio Club, 
“ Monitor," Bernard Hughes and Steve Rue- 
diger. I would appreciate any up-to-date in
formation from any of the V K  chaps. 73, Don 
WIA-L2022.

10th ALL ASIAN DX CONTEST, ’69
PRECIS RULES

1. Period: lOOOz hours, 30th August to 1600z 
hours, 31st August.

2. Bands: 1.8 through 28 Me.
3. Modes: C.w. only.
4. Calls: Asians w ill call “ CQ Test". A ll 

others call “ CQ A A ” .
5. Entry: (a) Single-band operator; <b>

multi-band single operator.
6. Cyphers: F ive figures made up of RST 

plus age. For YLs, RST plus 00 (zero zero).
7. Scoring: One QSO point per Asian con

tact. Multiplier of one for each Asian country 
worked. Single-band score is total contact 
points x  total countries worked. Multi-band 
score is total contact points on all bands x 
sum total o f countries worked on all bands.

8. Logs: To J.A.R.L. Contest Committee,
P.O. Box 377, Tokyo Central, Japan, to arrive 
not later than 30th Nov., 1969.

W.I.A. D.X.C.C.
Listed below are the highest twelve 

members in each section. Position in 
the list is determined by the first num
ber shown. The first number represents 
the participant’s total countries less any 
credits given for deleted countries. The 
second number shown represents the 
total D.X.C.C. credits given, including 
deleted countries. Where totals are the 
same, listings w ill be alphabetical by 
call sign.

Credits for new members and those 
whose totals have been amended are 
also shown.

PHONE
VK5MS 317/340 
VK3AHO 312/326 
VK6RU ---------
VK4HR
VK2JZ
VK6MK

312/337
309/327
306/323
304/323

VK5AB 
VK4FJ 
VK4KS 
VK4TY 
VK2APK 275/280 
VK3TL 271/277

298/314
285/304
284/299
276/279

New Member:
Cert. No. 98 VK4CZ 118/118 

Amendments:
VK3ZE 227/230 VK2AHH 145/155
VK3AM K 170/170 VK4RF 143/143
VK5BB 170/173 VK2AGH 111/122

C.W
VK2QL 301/323 VK3YL 270/287
VK3AHQ 301/315 VK3ARX 269/278
VK4FJ 290/314 VK2APK 267/275
VK3CX 289/312 VK6RU 266/289
VK2AGH 282/296 VK3NC 264/277
VK4HR 281/304 VK3XB 264/277

Amendments:
VK2AHH 130/138 VK4RF 126/138

OPEN
VK4HR 313/337 VK4TY 302/316
VK6RU 313/338 VK4FJ 298/322
VK2AGH 312/332 VK3ARX 292/301
VK2VN 306/323 VK2APK 292/302
VK6MK 305/324 VK3TL 287/293
VK2EO 302/325 VK3XB 286/274

VK4KS
VK4RF

New Member:
No. 118 VK30G 103/103 

Amendments:
285/304 VK2AHH 174/188
188/200 VK3AM K 170/170
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K^orreSponaence
Any opinion expressed under this heading is the 
Individual opinion of the writer and does not 
necessarily coincide with that of the Publishers.

RO YAL SIGNALS AMATEUR RADIO SOCIETY
Editor “ A.R.,”  Dear Sir,

As General Secretary of the R.S.A.R.S. and 
Editor o f ••Mercury” , the journal o f the So
ciety. I wonder if you could assist the Society 
by publishing fat your convenience) details 
of the Royal Signals Amateur Radio Society. 
We are particularly interested in letting inter
ested and eligible people in Australia know 
that membership is open as follows:

Associated Membership: “ Any serving or
retired member o f a Commonwealth 
Signal Corps".

Affiliated Membership: “Any Amateur Radio 
Club of a Commonwealth Signal Corps” .

Fees are ten shillings per annum for Annual 
Membership, and £5 for L ife  Membership, 
with affiliated fees the same for Club Stations.

“ Mercury", the Society’s journal, is pub
lished four times a year and sent free to all 
members. Other Society facilities include a 
members-only QSL Bureau, an Awards Scheme 
and various members’ supplies, including QSL 
cards (plain and overprinted), Notepaper, Lapel 
Badges, Ties. etc.

A t present we have members in the U.K., 
Germany, Holland. Malta, Gibraltar, Cyprus, 
Trucial Oman, Singapore, Malaya, Hong Kong, 
U.S.A., Canada, Brazil, etc.

Thanking you on behalf o f the Society,
—W Ol (F. of S.) J. Cooper, G3DPS.

General Secretary, R.S.A.R.S.
1 Readers interested in becoming a member 

of this Signals Society may write to the Sec
retary at 15 Valley Road. Blandford Camp, 
Blandford Forum, Dorset. U.K., for an applica
tion form to become a member.—Ed.]

U.S.A. REGISTRATION PLATE

804 Woodland Way, 
Richardson, Texas. 75080. 

Editor “ A.R.," Dear Sir,
I thought perhaps you would be interested 

in the enclosed photograph (shown above) of 
the back o f my car.

—J. S. (Dick) Sisson, W50NL/VK8AF.

S.W.L’s LOGS 
Editor "A .R .,”  Dear Sir,

A fter reading Mr. Cullinan’s letter in May 
69 “ A.R .," I  thought that I should second his 
idea of including S.w.l’s logs in their zones 
scores in all contests. This w'ould increase the 
S.w.l. participation and also add to the totals 
of the smaller zones. I am sure that in the 
smaller, and not so small, zones there are 
unlicensed members who could simply turn 
on their radio for a few  hours and send in their 
logs, however small they may be.

—Andrew Dixon, WIA-L7051.

1!M1!) JOHN MOYLE MEMORIAL N.F.D. 
Editor “ A.R .," Dear Sir,

June "A .R .”  to hand yesterday, and would 
like to say how pleased I was in getting top

score In the receiving for all States, namely 
1015 points.

It is noted, however, that I am getting more 
credit than I should as it is put in the six- 
hoar list, not the twentj-fonr, as it should be.

This score took about 16 hours to compile 
and would be Impossible in six hours.

I was surprised at the small number of 
people interested in all sections, also the 
numbers that are not listed as putting in 
returns.

—“Tom " C. H. Hannaford.

IMPROVING OUR AMATEUR IMAGE
Editor “ A.R.,”  Dear Sir,

The attention of your readers is drawn to 
the Presidential Editorial on the first page o f 
May 1969 N.S.W. Divisional "Bulletin” , in 
which the VK2 President, Mr. Gordon Clarke, 
warned that greater use must be made o f 
Amateur bands if we are to justify retention 
of our allocations in the face o f strong pres
sures from commercial interests which could 
make better use o f our frequencies. He points 
out that the licensing authorities are contin
ually monitoring our channels to assess the 
degree of gainful occupancy and, we must 
admit, the low degree of usage and. in many 
cases, the unmeaningful chatter that contrib
utes nothing to our image offers little cause 
for optimism regarding the future of the Ama
teur Service. Already we have lost quite 
significant segments of various bands; non- 
Amateur services have moved into our alloca
tions; certain formerly exclusive Amateur sec
tors are available to us only on a shared basis.

The only valid arguments that we can pre
sent for the continuance of an Amateur Service 
are (1) that we provide a pool of semi-trained 
operators in the event of war; (2) that some 
of our members have performed creditably and 
in the public interest during civil emergencies: 
(3) that in the early days of Radio a small 
proportion of licensed Amateurs made major 
contributions to the communications art, prob
ably because o f their professional training and 
experience rather than by participating in 
Amateur Radio. The field of electronics de
velopment is now the prerogative of the “ pro
fessionals" with vast resources available to 
them. The Amateur has been phased out of 
this sector and, in most cases, is engaged in 
talking to himself about himself in somewhat 
confused and meaningless circles, making little 
real contribution to the non-Amateur world. 
Of the increasing numbers of personnel engaged 
in the Electronics and Communications ser
vices and industries, only a very few  are 
interested in Amateur Radio. In fact, a large 
proportion of these regard the licensed Ama
teurs as the “ lunatic fringe" o f the Electronics 
area. Judging by a great deal of nonsense one 
hears on the Amateur bands, even intelligent 
Amateurs might be persuaded accordingly.

A ll these points demonstrate that the Ama
teur Service Is NOT essential to the national 
welfare and one day the authorities are going 
to wake up to this fact and hand over our 
channels to non-Amateur occupants. This hap
pened during the War and can happen again. 
To those of us who happen to regard Amateur 
Radio as a "good thing" only a gloomy picture 
is presented. One can conceive of some future 
time when Amateur Radio does not appear 
anywhere on the frequency spectrum. There 
are countries where Amateur Radio just does 
not exist and no catastrophes have resulted. 
It is quite easy to visualise a “ Brave New 
Australia" where even the most diligent tuning 
will reveal no trace of Amateur verbosity. 
One can imagine beautiful Swans and Galaxies 
and similar exotic black boxes being cannibal
ised for the Stony Creek High School Radio 
Club! Sacrilege! Heresy! Treason! Is this 
fellow Black some sort of a nut (don’t answer 
thati or a stirrer or merely clairvoyant? Have 
I shocked someone? Good and fine! Am I  the 
only individual to think along these lines? No. 
indeed! Others with whom I have discussed 
these matters go along with these sentiments 
and regretfully admit that the Amateurs as a 
whole must take a long, cold and calculating 
look at themselves and their activities in the 
light of present situations and cease looking 
over their shoulders at the notable achievements 
of the earlier generations of Amateur opera
tors. Those days are finished and new pres
sures exist of which we must be fully aware.

I support Mr. Clarke fully in his campaign 
for greater band occupancy. To achieve this, 
we must have more Amateurs than we have 
at present. On a population basis, and using 
U.S.A. as a reference point, we should have 
about 13.000 V K  Amateur operators. Instead, 
we have fewer than 6.000. The rate o f increase 
gives us no basis for optimism. The efforts of 
the W.I.A. Correspondence Course, the even
ing courses conducted by several State D iv
isions. the instruction provided by all-too-few 
district Radio Clubs, the work of the Y.R.C.S. 
and all the other educational agencies o f the

Institute produce only a slow increase in 
Amateur lists. Against the gains we must offset 
the quite substantial losses recorded monthly 
in "A.R .,”  the net gain being relatively small. 
It is obvious, therefore, that existing Institute 
agencies are just not producing sufficient num
bers of new licensees to ensure adequate band 
usage and to demonstrate to the authorities 
that replacement of Amateur stations by com
mercial stations would be unjustified.

Having demonstrated these unpalatable facts, 
I must offer some constructive suggestions. In 
the face of expressed opposition from certain 
gentlemen in the W .I.A.. and in the face of 
undoubted apathy from a large segment of the 
Amateur movement. I  submit that the intro
duction o f a Novice licensing system would 
go a long way towards achieving a dramatic 
increase in Institute membership and in popu
lating the wide-open spaces in the Amateur 
frequency allocations. There are some very 
strong arguments in favour of such a scheme 
and only prejudice and woolly thinking on 
the other side of the debate. First, the Amer
ican Amateur listing has doubled since the 
introduction of Novice licensing in 1951. Sec
ond, the leading nations in the field of Electron
ics—U.S.A., the Soviet Union, Japan—have had 
well-established Novice licensing systems oper
ating for a long time and it is about time that 
Australia adopted similar methods to avoid 
continuance of its retarded situation. Third, 
the very conservative British G.P.O. has actu
ally OFFERED to the R.S.G.B. a Beginner-type 
licence in order to encourage hobbyists to 
pursue Amateur Radio. Fourth, other nations 
o f less importance in Electronics have been 
operating low-level licence systems with no 
undue Ill-effects; such nations include Korea, 
Israel. India, the Faroes Islands, Finland, the 
Dominican Republic and Czechoslovakia. Fifth, 
Novice licensing is a well-developed facet of 
Amateur Radio elsewhere and there is no valid 
reason why it should not be introduced into 
this country.

One recalls w ryly the hideous screams which 
arose from certain elements in the Amateur 
Radio field when the Limited A.O.C.P. was 
introduced. Contrary to the opinions of the 
“ conservatives", the A.O.L.C.P. gave the Ama
teur movement here a real "shot in the arm" 
and the Institute benefited greatly from the 
influx o f "N o  Code" members. I suggest that 
the introduction of a Novice system would 
provide a boost to Australian Amateur Radio, 
probably of greater significance than the in
troduction of the Limited ticket. Various 
specious and invalid arguments have been 
offered in other columns against the sugges
tion that Australia needs Novices, but the fact 
remains that the opponents have very little 
room to manoeuvre in the light of overseas 
developments at this level.

I suggest, however, that we might avoid the 
use o f the term “ Novice" as an undesirable 
Americanism and substitute some locally ac
ceptable designation. My concept of a suitable 
low-level licensing system to meet our local 
conditions implies that such licensees are 
engaged in some form of formal training with 
the A.O.C.P. as the ultimate objective and that 
the “ Novice" licence is not an end in itself. 
Accordingly, a suitable term to meet Aus
tralian situations might be something like 
Conditional. Provisional. Student, Training. 
Preliminary, Restricted or whatever. Contrary 
to vile insinuations made elsewhere, I do NOT, 
repeat NOT, advocate such a licence for mem
bers of the Y.R.S. alone, but suggest that 
mature candidates might well be included. 
Perhaps there might be room for two types 
of low-level licensing, one for bona-fide stud
ents and one for others who pursue their 
studies privately. That, however, is a matter 
of detail and the principal task is to persuade 
the Institute members first and ultimately the 
licensing authorities that low-level licensing 
is essential to meet present and future circum
stances.

I summit, also, that one of our primary 
objectives should be to gain the support of 
the State and Federal Education authorities by 
demonstrating the valuable support which a 
low-level licensing system could offer to the 
current campaign by the Federal Government 
to foster Science Education. The introduction 
o f “ Novice" licences would involve the Govern
ment in negligible expense, whereas the Science 
Education programme costs the taxpayer vast 
sums.

In conclusion, I submit that the Institute 
in particular and the Amateur Service in 
general has nothing to lose and a great deal 
to gain by the introduction o f a lower-level 
form of transmitting licence, which. I suggest, 
could involve adequate safeguards to protect 
the interests of the more highly qualified 
Amateurs by specifying crystal control, low 
power, limited operating hours, restricted fre
quency allotments, and such other limitations 
as may be introduced to meet the situation.

—R. C. Black. VK2YA. 
i Correspondence continued on next page)
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NOVICE LICENSING 
Editor “A.R.,” D ear Sir,

Enclosed you will find a copy of a le tte r w hich 
has been sent to the  P.M.G. Radio B ranch 
regarding  Novice Licensing.

We have sen t you the  copy so as to p u t our 
view to  the  m em bers of the W.I.A. and obtain 
their opinions on the subject, especially from 
those no t in favour of th is  type  of licence.

As stated  in ou r le tte r, the question  of Novice 
type licences has come about in w hat wc 
would term  the lack of facilities available w th - 
in Ham Radio for young students.

We will inform  you of any  results.
—S. G reening and S. Voron (WIA-L2230)

I The following is the  le tte r re fe rred  to above. 
Ed. I

C /o. The Radio Club, 
Randw ick Boys’ H igh School, 
Cr. Rainbow and Avoca Sts., 
Randwick, N.S.W., 2031.

Dear Sir,
We represen t the  m em bers of the  Randw ick 

Boys’ High School Radio Club. We are  con
cerned w ith  the lack of facilities and  oppor
tunities for young people, especially students, 
to increase the ir know ledge of radio, especially 
aim ed a t obtaining an A m ateur O perator’s 
Licence.

We would like to illustra te  th e  circum stances 
by w hich radio enthusiasts lacking th e  facilities 
to increase the ir know ledge and  in te res t in 
the hobby commenced the illegal use of radio 
for this purpose. This was b rought abou t by 
the  points listed below.

Say a person 15 years of age develops an 
in terest in radio, if he know s very  little  about 
radio w hat facilities are open to him ? L et us 
com pare th ree  countries. F irstly , in the  U.S.A. 
he would e ither <a) obtain an A m ateur Novice 
Licence or ib> operate  a low pow er on C itizens 
Band (W alkie-Talkie). In  New Zealand, there  
is no Novice Licence system , how ever Citizens 
Band fills the  dem and. W hat do we have in 
A ustralia? No Citizens Band, No Novice sys
tem! So w hat happens to this 15-year-old A us
tralian  boy and the  many o thers like him ? 
Does this mean his in terest m ust be sw ept 
aside. Yes un til some tim e w hen a system  
is introduced his in terest will have to  be sw ept 
aside. The problem s facing a young studen t 
arc num erous, the  m ain ones being: P ressu re  
of studies. He w ould not have the tim e neces
sary to achieve the  s tandard  necessary fo r an 
A m ateur licence, as he is continually  pressed 
by his s tudies and exam inations. Also in his 
years of secondary and  te rtia ry  education he 
cannot afford to devote ex tra  tim e to advanced 
study of radio.

In our earlier years we though t th e  problem  
of no im portance w hen we le ft school, b u t for 
the  fact th a t we now know  w hat the  problem

NEW FREQUENCY CONTROL 
ORGANISATION

The recent announcement of the for
mation of Hy-Q Electronics Pty. Ltd., a 
fully Australian-owned, advanced tech
nological manufacturing company, will 
further strengthen the Australian tele
communications and electronics in
dustry.

With laboratories and production 
facilities located in Frankston, Vic., 
Hy-Q Electronics will specialise in the 
manufacture of quartz crystals, quartz 
crystal devices and other related 
products.

The new company is a fully independ
ent organisation, free of internal re
quirements and influence, and therefore 
will be able to fulfil the special needs 
of the Australian telecommunications 
industry.

Managing Director of Hy-Q Electron
ics is Mr. R. C. Richards, S.M.I.E.E.E., 
S.M.I.R.E.E. (Aust.).

Technical Director is Mr. D. H. Ran
kin, M.I.E. (Aust.), A.M.I.R.E.E. (Aust.).

Production Director is Mr. R. W. 
Taphouse and Marketing Director is 
Mr. T. A. Dineen, all very well known 
in the Australian frequency control and 
telecommunication field.

is as we are  High School students w ith  the  
school certificate exam inations approaching.

As a conclusion we have found th a t a Novice 
Licence would m aintain and  develop a s tu d 
ents in te res t in  radio du ring  his studies.

D uring our m eetings the question of Novice 
licensing w as b rought to ou r a tten tion  and 
afte r discussing it we found th a t a Novice 
Licence should facilitate points s im ila r to the  
following:

1. The licence w ill only be issued once for 
a tw o-year period itw o years w ill only apply  
to persons doing secondary and te rtia ry  educa
tion, and one year for o ther people.) This 
was decided a fte r consulting various techn ic
ians and  A m ateurs who agreed th a t tw o years 
is the  m axim um  tim e necessary to achieve th e  
s tandard  necessary to  a tta in  a fu ll A m ateur 
licence.

2. The P.M.G. should p rin t a booklet for 
sale to the  general public contain ing  the  basic 
rules of radio theory and regulations necessary 
for receiving a Novice licence. This booklet 
should contain the  foundations for fu r th e r 
s tudies tow ards a full A m ateur licence.

3. M orse code should have a speed of around 
5 w ords per m inute. This m ay seem slow bu t 
we m ust rem em ber th a t th is section of the  
Novice licence only applies to  studen ts who 
have ju s t en tered  the  radio field.

4. M odulation to  be used. M odulation w ill 
consist only of a.m . and  c.w. signals and pow er 
in p u t should have a m axim um  satisfactory  to 
the  P.M.G. for th is type of licence.

5. Frequencies. Sectors of the 160, 80. 11 
and  possibly 10 m etre  bands should be allocated  
to Novice licensees, to increase use of these 
bands not often used by the  fu ll A m ateur 
him self.

We would greatly  appreciate  your opinion 
on th is m atte r as we have given i t  m uch 
thought during  the spare tim e we m anage to 
get betw een our studies and exam inations.
Copies of this le tte r are being forw arded to 
Electronics A ustralia . A m ateur Radio and  the  
W ireless In s titu te  of Australia.

Yours sincerely,
Samson Veron and Seth  G reening, 

P residen t and V ice-President,
Randw ick Boys' High School

R adio Club,
P.S .—D uring  our discussions w ith  local A m a

teurs tw o ideas w ere  suggested:
1. E quipm ent to be used by Novice licensees

should m eet s tric t P.M.G. requ irem ents, such
equipm ent could be com m ercially produced by 
an  A ustralian  com pany, e.g. A.W.A., o r Pye.

2. I t  was suggested th a t A m ateur exam s, 
should pu t m ore em phasis on m easuring  equ ip 
m ent to m inim ise and detect in terference ra th e r 
than  the  construction  of tran sm itte rs  fo r cer
ta in  bands.

SIDEBAND ELECTRONICS AND 
YAESU MUSEN EQUIPMENT

Sideband Electronics, of Springwood, 
New South Wales, now have available 
a full range of Yaesu Musen equipment, 
all of which is tested and checked be
fore despatch to buyers. The equipment 
is covered by the manufacturer’s war
ranty which reads:

“We warrant this equipment against 
defects in material or workmanship, 
except for tubes, transistors and diodes, 
for a period of one year from date of 
original purchase. This warranty is 
valid only if the enclosed card is pro
perly filled in and mailed to the factory 
within ten days of date of purchase. 
Do not ship to the factory without prior 
authorisation. This warranty is lim
ited to repairing or replacing only the 
defective parts, and is not valid if the 
equipment has been tampered with, 
misused or damaged.”

Sideband Electronics carry a range 
of spare parts to cover any likely needs 
of Yaesu Musen equipment users, and 
can also undertake service work if so 
requested.

VHF
Sub-Editor: CYRIL MAUDE. VK3ZCK

2 Clarendon St.. Avondale Heights, Vic., 3034

This m onth  I w ould like to th an k  the  two 
correspondents from  the  H obart area, and 
would appreciate  m ore new s from  them  and 
from  m em bers of o th e r Divisions and  V.h.f. 
Groups.

N ext m onth  we hope to have a repo rt from 
B irchip w here Ray VK3ATN, Les VK3ZBJ and 
Ken VK3AKK a re  a ttem p ting  to receive signals 
from the Apollo 11 space c ra ft during  its re tu rn  
tr ip  to the  moon.

73 Cyril. VK3ZCK.

VK3 V.H.F. GROUP ANNUAL CONVENTION
This an n u al even t of the  VK3 V.h.f. G roup 

will be held over th e  w eek-end of 11th and  
12th O ctober, 1969, in G ippsland. For fu r th e r 
inform ation w rite  to the  V.h.f. Convention, 
W.I.A. V ictorian Division, P.O. Box 36, East 
M elbourne. Vic., 3002.

VICTORIA
The local v.h.f. activ ity , a t least on the air, 

is ra th e r low  a t p resen t bu t a few new  stations
boasting the  new lim ited call prefix V K 3Y -------
a re  n a tu ra lly  qu ite  en thusiastic  and  a re  braving 
th e  cold shacks.

The num ber of bands on w hich we can go 
m obile and  set a preceden t was reduced even 
m ore in VK3 w hen Les VK3ZBJ “w ent m obile” 
on 1296 Me. recently . Les has produced a 
“ rig ’’ w hich  is en tire ly  solid s tate  fo r th is band 
and  also on 144 and 432 Me. a t  a flick of a 
sw itch. This fine piece of equ ipm ent is ideal 
fo r po rtab le/m oblle  operation. In  addition. 
VK3s have used 432 Me. and  576 Me. as  well 
as the  popular 6 and  2 m etres.

Some of tbe  432 Me. rigs being b u ilt in VK3 
should rea lly  provide steam  on th is band. Eric 
VK3ZSB is using a  paralle l p a ir of varactors 
d riven  by his 2 m etre  tran sm itte r and proposes 
to use a 4CX250B com plete w ith cavity. Bob 
VK3AOT is also underw ay  w ith  his rig  w hich 
uses a m ixer am plifier u n it to drive  a QQE03/20 
and  a p a ir  of 4X250Bs as a linear am plifier. One 
432 b ird -perch  w hich  is becom ing popular in 
VK3 is a 32-elem ent ex tended phased array  
(5/8 w avelength  d riven  e lem ent), ex W6AJF. 
This an tenna is being used by a few, and they  
have found th a t it gives excellen t results. 73, 
P e te r VK3ZYO.

SOUTH AUSTRALIA
About 150 A m ateurs from VK3 and  VK5 

attended  the Sou th -E ast Radio G roup’s annual 
convention a t  Mt. G am bier over the  Q ueen’s 
B irthday  w eek-end. E veryone p resen t had  a 
very good tim e even though the  tem pera tu re  
dropped below freezing poin t a t one stage.

The w inners of the  com petitions w ere— 
Scram bles: VK3AOT, VK3ZSB. VK5QZ. Y L/ 
XYL Scram ble: B etty  (VK3ZCK). Fox H unts: 
VK5ZAI. VK3AXV. VK3ZHU. H idden Tx H unt: 
VK3ZGS. Mobile w orked fu rth est from Mt. 
G am bier: VK3AIJ. A m ateur trave lling  fu r th 
est: VK3FE. Best bu ilt m obile: VK5LP. 73 
Colin VK5ZKR.

TASMANIA (H obart Area)
The DX activ ity  from  here  over th e  past 

few m onths has been a lm ost nil. In  fact i t  
has been the w orst for years, even  openings 
to the  m ainland w ere ra re  and even 6 m etres 
was no t w hat could be called good. The only 
DX th a t could be recorded w ere the  m any 
contacts had  w ith  W inston VK7WH on Mt. 
Nelson.

The m ain n e t frequencies in use here  are 
53.032 and 144.1 Me. a.m ., and 146 Me. channel 
B f.m.

It is proposed to instal a repeater on channel 
3 to p rev en t in te rference  from the  Launceston 
one on channel 4. Incorporated  in the  un it 
w ill be a HI keyer w hich w ill operate every 
20 or 30 seconds w hile the  u n it is on to  rem ind 
operato rs  th a t they  a re  operating  th rough  the 
repeater. 73. Ron VK7ZRO and  B rian VK7RR.

CHANGE OF ADDRESS

W.I.A. members are requested 
to promptly notify any change of 
address to their Divisional Secretary 
— not direct to "Amateur Radio.” 
------------ --------------------------- — - —  -  •+
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“BREAK-IN”

May 1969—
An All Transistor Two Metre Transceiver,

Part 2. ZL4KU. This small unit runs about 
one watt to the final transistor and appears to 
be a unit which would find a place in the 
shack of the average v.h.f-er.

Safe Transformerless Mains Connections, by 
ZL2BEV. The writer uses a pair of low cur
rent relays to ensure that the power supply 
is correctly connected and the chassis never 
becomes live.

Modernising the Eddystone 750, ZL4IO. Mr. 
Shuttleworth is a prolific writer of receiver 
articles and in this offering he describes modi
fications to the 750 to fit it for s.s.b.

Chatham Island DX-pedltlon. ZL1DS tells 
the story of how he and ZL2AFZ became 
ZL1DS/C and ZL2AFZ/C during January, 1969.

“ The Amateur Radio Service— Producer of 
Experts” , ZL2AZ. Who else but an Amateur 
would design, engineer, purchase, construct, 
test, operate, maintain, etc., a communications 
system alone?

Around the World by Light Aircraft. ZL-
1BCY tells the story of how ZL1AKI proposes 
to blaze a trail around the world in a Victa 
Airtourer now made in Hamilton by Hamilton 
Aero Engineering Co.

“C Q ”
April 1969-

Ham and Roses, Amateur Radio aids the Rose 
Parade. W6NAA describes how a group of 
Amateurs used, v.h.f. radio to provide control 
of the Pasadena, California, Rose Parade. Per
haps it would be possible for W.I.C.E.N. groups 
in the various States to co-operate with State 
and Federal authorities in a similar way with 
such parades as Moomba in Victoria and Anzac 
Day and other such parades in other States.

A Transistorised Transceiver l.F. Strip for 
Mobile S.S.B. Use, VE7BRK. Transistorised 
unit operating at 5.25 Me. using FT243 crystals 
in two cascaded four-crystal filters.

Instrument Landing Service. W1RIL describes 
how this device, which adds to the operating 
safety of the world’s airlines, operates to en
sure safe landing of aircraft in minimum 
visibility conditions.

A Simple Regulated 12V. Power Supply,
K1BQT. A  simple bench type supply using 
a minimum of components to supply 12v. at 
600 mA.

Vertical Antennas. Part XI. W3JM. This in
stalment of the series describes the effects 
of earth on the efficiency o f radiation and the 
vertical patterns to be expected from a ver
tical antenna.

Automatic Repeater Requirements. W7DQS 
discusses the requirements to be met by re
peaters under the F.C.C. regulations.

Breadboard Dummy Load. Jim Ashe. A  
small, low power load for use in various pro
jects from audio to v.h.f.

The Swan 5CH)C Transceiver. W2AEF reviews 
this latest offering from Swan.

The Corkscrew, W2EEY/1. An antenna, adapt
ed from a commercial design, having both 
vertical and horizontal polarisation simultan
eously. Stated to be useful on any band but 
particularly the v.h.f. and h.f. DX bands.

“QST”
April 1969—

An Examination of the Gamma Match, by
W3PG. A  working analysis of the gamma 
match problem that gives useful practical 
results. New light on the question of when 
it will and when it w ill not give a perfect 
match to the co-axial transmission line.

A Compact Multi-Purpose Test Instrument. 
WOJF. Small enough to fit neatly into the 
palm of one’s hand and using a 200 micro- 
amp. movement, it performs a number of 
functions often required by Amateurs.

The Evolution of an Amplifier, W20L. An 
amplifier to run the U.S. full legal limit. It 
is a little large for Australia and the unusual 
tube is not likely to be available here.

An Electronic Paddle. W7BZ describes a 
simple gadget that can be used to operate 
a conventional electronic key by “ touch”  with

out any movement of the paddle. The resist
ance of the body is used to complete a circuit 
through a transistor d.c. amplifier to operate 
a pair o f low voltage relays.

Some Notes on Solid State Product Detectors. 
WlCER describes a number o f the latest solid 
state circuits and discusses their advantages 
and disadvantages.

The Delta-Loop Beam on 144 Me., W1ICP. 
Lew  goes up in frequency and describes a 
three-element design of this new type antenna 
for v.h.f.

Amplified A.G.C. for the Heath Mohawk Re
ceiver, K4HEB/W4ZOJ.

Converting a Popular Six Metre Rig tu 
V.F.O. Operation, K1QDR.

Application of Broadband Baiun Transform
ers, W2IMU. Some very useful information, 
with applications far beyond the centre of a 
dipole.

A  Simple Filter for the 1215 Mo. band, 
W0RUG. One for the u.h.f-ers.

A  Hidden Mobile Antenna. W4TZB describes 
how to isolate and load up the framework of 
a “ soft top” on a car. Come on you Ingenious 
Holden owners, let us see you apply this 
technique to a Monarol!!

Recent Equipment. Drake MN-2000 Matching 
Network.

Plus all of the usual features which Wayne 
Green of “ 73”  says fills most of his competi
tors’ magazines. “ 73” maintains they have 
more technical information in their issues than 
‘ ‘those other 200-page magazines” . "Q ST” for 
April has 172 pages and "CQ”  116.

“QST”
May 1909—

The D.C. 80-10 Receiver, WlCER. Doug De 
Maw describes a direct conversion c.w./s.s.b. 
receiver for 80 with plug-in converters for the 
other h.f. bands. It  Is easy to build, uses semi
conductors throughout and provides Amateur- 
band only reception from 3.5 to 29.5 Me. Sta
bility and sensitivity are excellent. Operates 
into headphones and only requires 40 mA. 
at 12v.

Legalise Your Phone Patch, W4PME. Now 
that special legislation has been passed to make 
certain types of devices attachable to tele
phones, the ‘ ‘Phone Patch”  as used by many 
DX Amateurs is taking on a look of respect
ability. The voice coupler—a simple device 
consisting of a capacitor, varistor, isolating 
transformer and telephone jack—is supplied by 
the telephone company.

A 500 Watt F.M. and C.W. Transmitter for 
220 Me. W1QWJ. Four tubes and a handful 
of semiconductors are used in conjunction with 
a final tuned cavity to produce an output of 
about 300 watts on 220 Me.

The Mainline TT/L-2 F.S.K. Demodulator. 
W8SDZ. Stated to be an advanced design 
offering high-performance f.m. (lim iter) and 
a.m. (limiterless) reception of radioteleprinter 
signals.

All Driven Three Element Mini-Beam. VE-
4AS describes a beam which is claimed to 
give performance very similar to that of a full 
size beam but is lighter in weight and less 
expensive to build as well as being capable 
of driving from an AR-22 rotator.

Long Delayed Echoes—Radio's Flying Saucer 
Effect. W6QYT, W5LFM and WA6NIL. The 
authors state that on rare occasions the echoes 
of radio transmissions persist for periods much 
longer than the time of propagation around 
the earth. First reported in Holland during the 
20s, a number of scientists are keen to obtain 
more information and are enlisting the aid of 
Radio Amateurs as observers.

Some Common Problems and Their Answers, 
W1ICP. A  continuation o f the Beginner and 
Novice series Lew has been doing.

A 160 Metre Converter for Amateur Band 
Only Receivers, W4LQC/W8BKK. I f  your re
ceiver or transceiver is one of the post-war 
breed that only covered Amateur bands from 
3.5 to 30 Me., then this article w ill show you 
how to put it on “ Top Band". Yes, the 
A.R.R.L. seems to have adopted the British 
expression for this band too.

Mobile Whips and Corona, K0WQN. In
creased operating power levels on 160 metres 
and the availability o f kilowatt level mobile 
equipment for the other bands bring up the 
old problem of corona around the mobile whip. 
Some practical examples and solutions are dis
cussed. (The reviewer feels that i f  Australian 
Amateurs use kilowatts mobile they may need 
to remain mobile!)

Galaxy R-530 Receiver. WlCER reviews this 
relatively new piece of general coverage equip
ment. His review succeeds that of "CQ” and 
so you are referred to one or other o f the 
journals if more information is needed.

“RADIO COMMUNICATION”
April 1969-

Direction Finding and D.F. Receivers, G3JLE. 
Tubes or transistors, you may take your choice 
and then you w ill find something here to inter
est you If you are keen to make up something 
for that next hidden transmitter hunt.

Remote Control for V.h.f. Applications, by 
G5AFL. This article presents experimental 
concepts being considered by the author in 
connection with taking advantage o f a remote 
and lofty aerial site for vastly improved v.h.f. 
performance, while maintaining control of the 
remote equipment from the comfort o f the 
home station.

Technical Topics. G3VA discourses at some 
length on recent developments in the way of 
Homodyne/Synchrodyne/Direct Conversion Re- 
ceivers/Transcelvers for the various Amateur 
bands. He also describes a new communica
tions receiver called the GT100 by Messrs. 
GT Electronics. Multiple conversion with most 
of its selectivity at 455 Kc., this receiver cov
ers 3-30 Me. and could probably be sold in 
Australia for about $2,000.

“73”
April 1969-

Dual Channel Oscilloscope Pre-Amplifier,
W3ZZY. An inexpensive method of upgrading 
your present oscilloscope. The second channel 
is very handy even on a three-inch Instru
ment. Built to give dual trace facilities for a 
Tektronix 360 d.c. 10 Me. oscilloscope. Very 
good if you have a 360!

Simplest R.F. Pre-Amp. W1EZT describes a 
transistor unit which uses two 9v. batteries, 
two capacitors, two resistors and providing the 
transistor w ill amplify at the operating fre
quency, he says it adds gain. One for Aussies.

Education and Ecstacy, George Leonard. 
Associate Editor o f “ Look” magazine in a short 
article (all “ 73”  articles are short) describes 
his first shortwave receiver and the thrill of 
hearing those first signals from distant stations 
on a product of his own hands and brain.

Push to Talk (The two-er way). VE3ETJ 
describes modifications to Heath’s HW-30.

Variable D.C. Load. W2AJW describes a 
unit consisting of two 211s (VT4Cs) with a 
built-in variable power supply for bias so 
that the current drawn from a power supply 
can be adjusted In microscopic Increments 
from 0 to maximum and beyond. Will prob
ably handle up to about 2kV. For lower volt- 
tages, other tubes can be used and with some 
lamps and a few resistors a very useful device 
can be constructed. Not new. The Army 
Apprentice School had one in 1954 using 6L6s 
to handle 350 volts at 150 mA.

Single Side S.W.R. Bridge. WA5SWD. An 
s.w.r. bridge which has been made from a 
piece of single sided P.C. board suitably etched. 
Stated to operate up to a kW. and 144 Me.

100 Kc. Marker Generator, W7CJB. Using a 
2N409 and 2N384 or similar types, it is stated 
to provide markers throughout the Amateur 
bands.

One Technique to avoid that routine QSO.—
W6EUV suggests ways and means of making 
contacts more interesting.

Minimum Cost Semiconductor Silicon Survey, 
Conrad C. Zaranski. How to get the best value 
for your money. A  long “ 73”  article, about 
eight pages.

Heath SB-610 Monitor Scope Modifications,
by K6SDE.

V.H.F. F.M. Station Control. WA7EVX/0.
A Simple Portable Rig for Six, WB6BIH. Two 

transistors an IC and some battery and you 
have a six metre rig—almost.

Using FETs In Burst Generators, K3VKG. 
Pulses of r.f. are used for testing many items 
of equipment and they are becoming espec
ially useful with semiconductor devices. This 
article describes some simple equipment for 
tests.

Two Metre Converter for the Swan 250 or 
anything else. K3VLQ describes a useful solid 
state device to put the receiver of your h.f. 
transceiver on two.

V.S.W.R. an Outmoded Parameter. VE2AXQ. 
This author agrees with VK2JR that s.w.r. 
meters sometimes give misleading information 
or that many of us do not know how to inter
pret the readings we do get. I've no doubt 
we can learn from both o f them.

Drake V.H.F. Converters. W lEMV reviews a 
series of Interesting commercial items which 
I have not yet seen advertised in Australia. 
They can be purchased individually or fitted 
into an attractive console.

About ” Load” -ing. Which loads what or 
what does it mean? By "73”  staff.

Zero Cycle Audio Filter for C.W., LX5SM/W4. 
Come on you c.w. addicts.

Kayla W lEMV has now departed “ 73" to 
get married to K4MWS and live in Florida. 
Wayne Green says he will miss her. He also 
says that it is possible to earn $50,000 p.a. 
on “ Amateur” DX-peditions. Ah Wehlll
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CLUB STATION VK2BXK LOOTED
The active  K yeem agh Sea Scouts Radio Club 

was equipped w ith  a licensed A m ateur tra n s 
m itting  and  receiving station , VK2BXK. I t  
also provided tra in in g  for the  various Y.R.C. 
certificates and  such  aids as to  perm it students 
to proceed a t  a pace su ited  to  the  indiv idual 
ability.

This station  w as b u ilt in to  a special steel 
cab inet in such  a m anner to allow  ease of 
operation, provide neat storage facilities, serve 
as a model installation , and provide in s truc
tional dem onstra tion  as requ ired . On the  
inside of the  tw in doors to  th is  cab inet w ere 
m ounted fram ed item s such as W.I.A. reg istra
tion certificate, pho tosta t copy of th e  station 
licence, resistance color code chart, electric  
shock resuscitation chart.

Vandals have s truck  and th e  com plete s ta 
tion looted. The Club has lost a H eathk lt 
DX400 20-40-80 m etre  tran sm itte r, variable
frequency oscillator, Morse code oscillator, tw o 
M orse keys, a sm all aux iliary  pow er supply, a 
National H.R.O. Type 1155 com m unications 
receiver and pow er supply, a M illen aeria l 
coupling im pedance m atching un it, co-axial fit
tings and  cabling, desk type m icrophone (xtal), 
aerial send /rece ive  electric re lay  and  a com-

Only valves used are: 
Transmitter driver 12BY7 

Transmitter P.A. two 6JM6s

Dual built-in power supply 12v. d.c./ 
230v. a.c. Selection made simply 
by plugging in appropriate power 

cord.
For further details write to the 

authorised Australian Agent:

BAIL ELECTRONIC SERVICES
60 Shannon Street, Box Hill North, 
Vic., 3129. Phone 89-2213

Rep. in N.S.W.: A. J. (“ Sandy") Brucesmith 
47 Hyman St., Tamworth, N.S.W., 2340

Telephone (STD 057) 66-1010

REPAIRS TO RECEIVERS, TRANSMITTERS

Constructing and testing: xtal conv., 
any frequency; Q5-ers, R9-ers, and 

transistorised equipment.

ECCLESTON ELECTRONICS
146a Cotham Rd., Kew, Vic. Ph. 80-3777

plete G5RV an tenna  w ith  insulators, and 
“ lad d er” type  im pedance m atching tw in feeder 
w hich was dow n for overhaul and sto red  in 
the  cabinet. E n try  w as gained by using a heavy 
in strum en t such as a crow bar to tea r open 
th e  heavy du ty  cab inet housing the  equ ip 
m ent. The various fram ed item s to rn  from  
the  doors w ere found scattered  a round  the  
floor.

The financial loss to  th is  sm all b u t active 
C lub is severe, and they m ake an  appeal for 
assistance (in the  form  of equ ipm ent or cash  
donations) to enable them  to  resum e classes 
a t an early  date  from  an o th e r location.

—Noel Ericsson, VK2MF.

THE AWARD HUNTERS’ CLUB
INTERNATIONAL (A.H.C.)

REVISED RULES, EFFECTIVE FROM 
1st JULY, 1060

The A w ard H un ters’ Club (A.H.C.) In te r 
national, incorporated  as a jud icia l person under 
th e  F inn ish  law  as “The A w ard H u n te rs’ 
C lub R.Y.” , is div ided  in to  six C ontinental 
Sections. T he C ontinen tal Sections a re  in 
dependen t b u t a ll of them  follow th e  general 
princip les in the  m em bership ru les upon agree
m ents co-ord inated  by th e  A.H.C. In te rn a 
tional H eadquarters. T he A w ard  H un ters’ C lub 
has been established  since th e  end of 1957.

T he H eadquarte rs  has th e  following m ain 
tasks:

(1> To co-ord inate  the  activ ities  o f th e  Con
tin en ta l A.H.C. Sections.

(2) To keep a reg ister of w orld  aw ards and 
certificates (published as “ A.H.C. B ulle
t in ” ).

(3) To m aintain  th e  “X L ” C lub as a  good
w ill recognition to h igh ly  skilled A m a
teu r Radio operators a ll over th e  w orld.

REQUIREMENTS FOR MEMBERSHIP
1. T he basic m em bership  requ ires  a m in i

m um  of tw enty-five (25) d ifferent certificates 
and m ust com prise th e  follow ing:—

(a) A t least 10 “ official”  certificates (i.e. 
those certificates sponsored by th e  
I.A.R.U. M em ber Societies—I.A.R.U. R eg
ion 1 recom m endations 1966).

(b) N ot m ore than  10 certificates m ay  be 
from  one’s ow n continent.

(c) A t least 4 con tinen ts  m ust be re p re 
sen ted  in th e  lis t of certificates sub 
m itted.

(d) Certificates issued on contacts on “n a t
ional” o r “ in te rna tiona l”  basis w ill only 
coun t (i.e. no  local certificates).

(e) Regardless of class or endorsem ent, the  
sam e certificate m ay be counted  only 
once.

2. Endorsem ent stickers will be available 
for 50-100-150-200 and  250 certificates. A t least 
one-th ird  of th e  certificates subm itted  fo r en 
dorsem ents m ust be “official” . (Note: Local 
certificates m ay be used fo r endorsem ent p u r
poses. )

3. A pplication: Send your C ontinental A.H.C. 
Secretary  (A. Shaw sm lth, VK4SS, 35 W hynot 
St., W est End, B risbane, Qld.) a list of y ou r 
certificates, giving th e  abbrev iations of the  
aw ard  nam es in alphabetical o rder, full nam es 
of the  aw ards, num ber an d /o r da te  of issu
ance of aw ards, possible endorsem ents. C ertify  
the  correctness of th e  lis t w ith  your own 
signatu re . No o th e r certifications a re  requ ired , 
b u t any  falsification in  th e  application  w ill 
lead  to the  disqualification of th e  applicant.

4. The fees: R egistration  fee, giving you a 
life-long m em bership, is based on $1 U.S. 
Equal am ount of any  cu rrency  o r IRCs m ay be 
used  upon agreem ent w ith  y ou r C ontinental 
A.H.C. Secretary .

A.H.C. SERVICES 
(care of A.H.C. H eadquarters)

Sum m ary lis t of “ official” aw ards. 2 IRCs.
“A.H.C. B ulle tin” , dup licated  16-sheet (loose- 

leaf) publication  giving inform ation  on aw ard  
rules. Subscription fee $3.00 U.S. or th e  equ iv 
a len t per 12 issues (2 IRCs p e r Issue).

The “X L” Club. Rules availab le  fo r re tu rn  
postage. "X L ” Club was in troduced  on 1/1/66.

—From  VK4SS.

H A M  A D S
Minimum $1 for forty words.
Extra words, 3 cents each.

HAM ADS W ILL NOT BE PUBLISHED UNLESS 
ACCOMPAN IED  BY REMITTANCE.

Advertisements under this heading will be accepted 
only from Amateurs and S.w.l's. The Publishers 
reserve the right to reject any advertising which, 
in their opinion, is of a commercial nature. Copy 
must be received at P.O. 36, East Melbourne, 
Vic., 3002, by 5th of the month and remittance must 

accompany the advertisement.

ABLE Morse Code Instructor is available for pri
vate tuition. Can guarantee to get you through 
the code in the most efficient way. For further 
details, ring 277-2005 (Melbourne) and ask for 
Morse Code Instructor.

ANY Buyers for Galaxy 12 volt Mobile Power 
Supply, S70. A lso  set of VK4DA Mobile Helical 
Whips for 80. 40. 20 metres. S35. All guaranteed 
in good order. Contact VK3AO, 383 Warrlgal 
Road. Burwood, Vic. Phone 288-2326.

FOR SALE: Bendix RA-1B Communications Receiver 
with a.c. supply and speaker. $50. Pye Mk. 3 two- 
channel 12v. Carphone on 6 metres, S30. Home
brew 6 and 2 metre a.m. Tx’s complete with a.c. 
supply and mike. S30. Home-brew CRO with three 
inch CRT as Is. $12. Or offers. VK3ZNC, P.O. 
Box 175. Maffra. Vic.. 3860.

FOR SALE: Collins S-Llne. consisting of 32S1, 75S3 
and 30L1 linear. $1,500 o.n.o. K. Moore, VK6KM, 
191 Ninth Ave., Inglewood. W.A., 6052.

FOR SALE: Compact, custom built, 160 metre, 20 
watt, a.m./c.w. transceiver. Tunes 1500 to 2000 
Kc., 12 tubes, xtal locked b.f.o.. product detector, 
squelch, S  meter/plate meter, high level plate and 
screen mod., p.t.t. or mox. Complete with a.c. 
p.s.u./spkr., net frequencies xtals, $85 o.n.o. 
48 Orchard St.. Glen Waverley, Vic., or phone 
232-9492 (Melb.).

FOR SALE: Creed Model 75 Page Printer with 
reperferator without keyboard, $50. Creed Model 
6S/5 Tape Distributor, $50. M. Faulkner, P.O. Box 
602, Katanning, W.A., 6317.

FOR SALE: Heathklt Marauder S.S.B. HX10 Tx,
80-10. 160w. p.e.p., vox. p.t.t., $325. Heathkit
S.S.B. HR20, 80-10. sep. supply. $100. HCR62 Rx, 
550-10. S100. Type 3 Mk. 2. $40. ATR2C 80-40 
Tx-Rx, a.c. power supply, $30. VK3AGE, G. Esam, 
18 Crawley St., Warrnambool, Vic., 3280.

FOR SALE: Swan 350 as new, with all mods., 12v. 
mobile P/S, A.C. P/S, mike; CDR Ham M Rotator 
without control unit. S600 the lot, F.O.R. All had 
very little use. VK1IL, 27 Kavel St., Torrens, 
A  C.T. Phone 86-1095.

FOR SALE: Swan 350 Transceiver with 230 a.c. 
power supply, vox, cal., u.s.b./l.s.b., and s.w.r. 
bridge. $500. FLDX2000 Linear, only 1 month old. 
$250. 500 watt Acitron Mobile Power Supply, only 
1 month old. $90. Webster Bandspanner Mobile 
Whip. $45. M. Faulkner, P.O. Box 602, Katanning, 
W.A., 6317.

RECEIVER Star 600. triple conversion, all bands, 
crystal calibrator, notch filter, pre-selector, con
dition as new. leaving 240 volt area. Price $225 or 
near offer. F. Willis, rear Athenaeum Hall, Don
caster, Vic., Phone 848-1386 (Melb.).

SELL: Heath DX35 compact bandswitched Transmit
ter. 80 through 10 metres. 75 watts c.w.. 60 watts 
a.m. controlled carrier phone. 12BY7 xtal oscilla
tor or buffer. 12BY7 driver, 6146 p.a., 12AX7 speech 
amp., 12AU7 modulator, internal solid state 240 
volt power supply, with stable matching VF1 VFO. 
manuals. $70. Could be converted to s.s.b. Basil 
Dale. VK2AW. 19 Gorrell Cres., Mangerton, Wol
longong. N.S.W., 2500.

Swan Electronics Service Co.
Accredited Distributor for 

Swan, Hallicrafters, etc., Receivers 
and Transmitters

Specialised Service on all 
Swan Transceivers

14 GLEBE ST.. EDGECLIFF, N.S.W., 2027. Ph. 32-5465

SILENT KEY
It is with deep regret that we 

record the passing of—
VK3GM—George R. McCulloch

SELL. New 2 metre American “ Tunaverter” , tunable 
140-150 Me. into 1500 Kc. I.f. Ideal for use with 
car radio. This Is extremely sensitive, latest 
model and can also be used crystal locked. Sell 
at landed price of S35 as 2 metre receiver recently 
purchased. Roth Jones. 1 Albert Road. Melbourne, 
Vic.. 3004. Phone 26-6911.

TRANSCEIVERS No. 19 Mark II., plus power sup
plies. Comprising of a 2-8 Me. set and a 240 Me. 
v.h.f. set. S10 each. Phone 89-4997 (Melb.).
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PREDICTION CHARTS FOR AUGUST 1969 K B c B l w u a ! 

The World s Most Versatile Circuit Building System! 
SIZES: 1/8" and 1/16" WIDTHS 

Length: 100 ft. roll, 5 ft. card 

IDEAL FOR PROTOTYPE AND PRODUCTION 

CONSTRUCTION 

USEFUL FOR WIRING REPAIRS 

• NO DRILLING * FAST • NO MESS 

Available from all Leading Radio Houses 

Marketed by— 

ZEPHYR PRODUCTS PTY. LTD. 
70 BATESFORD RD., CHADSTONE, VIC., 3148 

Telephone 56-7231 

MANUFACTURERS OF RADIO 
AND ELECTRICAL EQUIPMENT 

AND COMPONENTS 

I N S T R U C T I O N S 
R e m o v e p a p e r b a c k i n g a n d p l a c e 
a d h e s i v e u d e d o w n w a r d s in t h e 
u l u i t d p o s i t i o n . P r e s s d o w n f i r m l y . 
W h e n u s t d w i t h p l a i n b o a r d d r i l l 
f r o m t h e ' C i r - K i t ' s ide . P a s s t h r o u g h 
c o m p o n e n t l e a d , b e n d o v e r a n d c u t 
t o l e n g t h . S o l d e r in u s u a l w a y . 
W h e n u s e d w i t h ' p u n c h e d ' b o a r d 
lay s t r i p b e t w e e n r o w s of h o l e s , 
pass c o m p o n e n t l e a d s t h r o u g h h o l e s 
a d j a c e n t t o s t r i p , b e n d t h e l eads 
o v e r t h e s t r i p , c u t t o l e n g t h a n d 
s o l d e r in t h e u s u a l w a y . A l t e r n a t i v e l y 
lay s t r i p o v e r t h e h o l e s a n d u s i n g a 
d r a w i n g pin o r s c r i b e r p r i c k a h o l e 
in t h e ' C i r - K i t ' in t h e r e q u i r e d 
p o s i t i o n . 

• C i r - K i t * s t r i p c a n b e b e n t o r c u r v e d 
t o w h a t e v e r f o r m y o u r e q u i r e a n d 
u s e d o n e i t h e r o r b o t h s i d e s of t h e 
b o a r d . W h e n j o i n i n g t w o p i e c e s of 
' C i r - K i t ' b e n d o v e r t h e e n d of t h e 
o v e r l a p p i n g s t r i p s o t h a t a m e t a l t o 
m e t a l c o n t a c t is m * d e a n d s o l d e r in 
t h e u s u a l w a y . 

Matft in tht U.K. 

Page 30 Amateur Radio, August, 1969 



j g j ^ E D D Y S T O N E 

W M o d e l " E A 1 2 " 

Amateur Band Communications Receiver 
The EDDYSTONE " EA12 " is a model specially designed for use by 
Amateur Radio operators and covering the six major Amateur bands 
from 1.8 Mc. to 28 Mc. It possesses an exceedingly good electrical 
performance and will produce first-class results with all modes 
of signals. Mechanically the " EA12 " is built to the high engineer-
ing standards common to all Eddystone products and will give 

years of trouble-free service, irrespective of climate. 

Write for Technical Leaflets 

FEATURES— 

Adequate bandspread, correct degree of selectivity for the various modes 
of signal, ease of tuning S.S.B. signals, and frequency stability. 
Cascode type R.F. amplifier stage. 
Separate R.F., I.F. and A.F. gain controls. 
Continuously variable selectivity in the 100 Kc. second I.F. stages. 
Crystal filter can be switched in to give an extremely narrow band for c.w. 
Mode switch selects either upper or lower sideband. 
Large S meter, calibrated from 1 to 9, each division 6 db. change of level. 
Two noise limiters, one a series diode type for a.m., other a double diode 
which is operative with c.w. and s.s.b. 
Image rejection better than 50 db. at highest frequency and proportionally 
greater at lower frequencies. 

Sole 

Agents: 

608 COLLINS ST., MELBOURNE, VIC., 3000. Phone 61-2464 

64 ALFRED ST., MILSONS POINT, N.S.W., 2061. Phone 929-8066 

34 WOLYA WAY, BALGA, PERTH, W.A., 6061. Phone 49-4919 

L. E. Boughen & Co., 95 Central Av., Sherwood, Old., 4075. Ph. 79-2207 

LOW DRIFT 
CRYSTALS 

Or 

1.6 Mc. to 10 Mc., 
0.005% Tolerance, $ 5 

10 Mc. to 18 Mc., 
0.005% Tolerance, $ 6 

Regrinds $3 
THESE PRICES ARE SUBJECT 

T O SALES TAX 

SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 

MAXWELL HOWDEN 
15 CLAREMONT CRES., 

CANTERBURY, 

VIC., 3126 

Phone 83-5090 

LOG BOOK 
IS N O W AVAILABLE 

Larger, spiral-bound pages 
with more writing space. 

Price 75c each 
plus 17 Cents Post and Wrapping 

Obtainable from your Divisional 
Secretary, or W.I.A., P.O. Box 36, 

East Melbourne, Vic., 3002 
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200 watts P E P — 7 B a n d s - A M & C W 
and 
Power Supply and Speaker Unit 

r DURALUM IN 
A L U M I N I U M 

ALLOY TUBING 
IDEAL FOR BEAM AERIALS 

AND T.V. 
• LIGHT • STRONG 

• NON-CORROSIVE 
Stocks now available for 

Immediate Delivery 

ALL DIAMETERS — V4" TO 3" 
Price List on Request 

STOCKISTS OF S H E E T S -
ALL SIZES AND GAUGES 

GUNNERSEN ALLEN METALS 
PTY. LTD. 

SALMON STREET, 
PORT MELB'NE, VIC. 
Phone 64-3351 (10 lines) 
T'grams: "Metals " Melb. 

HANSON ROAD, 
WINGFIELD, S.A. 
Phone 45-6021 (4 lines) 
T'grams: "Metals " Adel. 

SPECIFICATIONS: 

Frequency: 80m Band 3.5-4.0 MHz 
40m Band 7.0-7.5 MHz 
20m Band 14.0-14.6 MHz 
15m Band 21.0-21.6 MHz 
10m A Band 28.0-28.6 MHz 
10m B Band 28.5-29.1 MHz 
10m C Band 29.1-29.7 MHz 

Communication Method: SSB (A3j> 
AM (A 3H) 
CW (Al) 

Maximum Input Power: (Xmitter final stage) 
200W (PEP) 

Standard Input Power: (Xmitter final stage) 
180W (PEP) 120W on 28 MHz band only 

Antenna Input Impedance: 50-75 ohm 

Carrier Suppression Ratio: More than 40 dB 

Single Side Band Ratio: More than 40 dB 

Mic. Input Impedance: High impedance 
(dynamic or crystal mic. recommended) 

Xmitter Audio Frequency Characteristics: 
300-3,000 Hz (-6 dB) 

Receiver Sensitivity: 

Receiver Selectivity: 

ImV S / N 1 0 dB 
( 1 4 MHz) 

2 .7 kHz ( -6 dB) 
5 . 0 KHz ( - 5 5 dB) 

Spurious Rejection Ratio: More than 45 dB 

Image Ratio: More than 60 dB 

Undistorted Power Output: More than 1W 

Receiver Output Impedance: 
S P 5 0 0 ohm 

PHONE 8 ohm 

Power Consumption (using PS-500AC): 
450W (At maximum power output) 

250W (Receiving Mode) 

Tubes and Transistors used: 
17 TUBES, 3 TRANSISTORS, 15 DIODES 

Dimensions: W: 13'/a"; H: 8 H " ; D: 11(1" 

Weight: 17.6 lb 

FOR/FOA SYDNEY: TS 500, S491.00; PS 500 AC, S98.00 

CONSULT YOUR LOCAL RADIO DEALER, OR 

MAIL THIS COUPON fa/cry 

Please forward free illustrated literature and 
specifications on Trio equipment. 

Name 

Address 

V V e s t o n ] ! ~ e l e c t r o n i c s 
PT* LTD 

1 
SVONEV. AUSTRALIA 

(A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: 'WESTELEC,' 

Sydney. Phone: 401212 

T E C H N I C A L A R T I C L E S 
Readers are requested to submit 
articles for publication in "A.R.," 
in particular constructional art-
icles, photographs of stations and 
gear, together with articles suit-
able for beginners, are required. 

B E T T E R 

R A D I O R E C E P T I O N 
FOR ONLY 

2 0 C e n t s 

Published by Eddystone. a complete 
guide how to get the best results 
from your receiver, contains 24 
pages, with illustrations; covers 
propagation, aerials, interference, 

and other useful data. 

Write now with 20 cents postal note 
to: 

f^u-XyUttninqnam 
^ UPTY LTD. 

608 Collins Street, Melbourne 
Victoria, 3000 
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TRIO TR2E 
2 METRE TRANSCEIVER 
• Triple conversion receiver with 

crystal locked 2nd and 3rd oscilla-
tors for maximum selectivity and 
sensitivity. 

• Separate VFO tuning for both re-
ceiver and transmitter. 

• Nuvistor RF amplifier. 
• Provision for crystal locking of the 

transmitter. 
• 12 volts DC (internal transistor 

power supply) and 230/240 volts 
AC operation. 

• Noise limiter and squelch. 
• 17 tubes, 4 transistors and 7 diodes. 
• 1 microvolt sensitivity for 10 db. 

S/N ratio at 146 Mc. 
• :"S" meter, RF output meter, and 

"netting" control. 
Price: $282.00 

MILLER 8903B PRE WIRED 
I.F. STRIPS 

455 Kc. centre frequency, 55 db. 
gain, uses two PNP transistors 
and diode detector. Bandwidth 
5 Kc. at 6 db. DC requirements: 
6 volts at 2 mA. 

Price: S9.70 
Plus pack and post 25 cents 

I VALVE SPECIALS 
ATS25 ceramic base 807, 70c or 

three for $2. 
815, 70c. 
6AC7, 20c or 12 for $2. 
6J6, 30c or 7 for $2. 
6CQ6, 20c or 6 for S1. 
VR150/30, 75c or 3 for $2. 
GB2/250 (813), new and boxed, 

$7 ea. 
6H6 metal, 20c each. 
DM71 indicator tube, 40c ea. or 

6 for $2. 
6F33, 30c ea. 

RESISTORS 
Mixed Values 

82 per 100 
plus postage 20 cents 

CAPACITORS 
Mixed Values 

80 for $2 
plus postage 20 cents 

STAR ST-700 
TRANSMITTER 

SSB — AM — CW 
80 Metres to 10 Metres 

• Ultra-precision three-stage double 
gear tuning mechanism, completely 
free of backlash, spreads each 600 
Kc. over 1.68 metres with 1 Kc. 
dial calibrations. 

• Stability better than 100 cycles. 
"Vackar" type VFO. Voltage regu-
lated power supply. 

• Uses mechanical filter at 455 Kc. 
specially designed for SSB. Select-
able upper or lower sideband. Car-
rier and sideband suppression 50 
db. or more. 

• May be connected with STAR SR-
700A receiver for transceive opera-
tion. 

• Fully adjustable VOX and ANTITRI? 
circuits for automatic transmission/ 
reception. 

• Press-to-talk relay, break-in keying 
and sidetone oscillator for CW 
monitoring. 

• Automatic level control circuit 
assures high quality distortion free 
SSB. 

• Built-in antenna relay. 
• Final stage uses two 6146s in par-

allel with conservatively rated input 
of 250 watts PEP on SSB and CW, 
100 watts on AM. 

• Built-in heavy duty power supply 
with adequate reserve margin as-
sures trouble-free operation. 

• Power supply 220 to 240 volts AC 
50 cycles. 

Price: $519.50 

CARBON POTS 
20 cents ea. 

WIRE-WOUND POTS 
40 cents ea. 

3000 TYPE RELAYS 
large range 

Only 50 cents ea. 

VACUUM SEALED RELAYS 
mainly 24 volts 

50 cents ea. 

TRANSISTORISED 
COMPUTER BOARDS 

from S3 

FULL RANGE OF MULTIMETERS 

STAR SR-700A 
RECEIVER 

SSB — AM — CW 
• Ultra-precision three-stage double 

gear tuning mechanism, completely 
free of backlash, spreads each 600 
Kc. over 1.68 metres with 1 Kc. 
dial calibration. 

• Stability better than 100 cycles. 
"Vackar" type VFO. Voltage regu-
lated power supply. 

• Triple conversion. IF's 1650 Kc. and 
55 Kc. First and third oscillators 
crystal controlled. 

• Imagine ratio better than 60 db. on 
all bands. Beat interference below 
noise level. 

• Variable selectivity band pass filter 
at 55 Kc. provides steep cut offs 
and a good shape factor. Four 
positions: 0.5, 1.2. 2.5 and 4 Kc. 
(at 6 db. down). 

• T-notch filter provides better than 
50 db. attenuation. 

• Variable decay AGC. Variable BFO 
tuning. 

• Output terminal on VFO for trans-
ceive operation. 

• Product detector for SSB/CW. 
Diode detector for AM. 

• Noise limiter with adjustable clip-
ping level operates on AM, SSB 
and CW. 

• Built-in 100 Kc. crystal calibrator 
(crystal included). Zero adjust-
ment on VFO. 

• Sensitivity better than 0.5 uV. for 
10 db. S + N ratio on SSB and 
CW, better than 1 uV. on AM. 

• Power output, 1 watt. Impedance, 
4 ohms. 

• 13 tubes, 6 diodes. 
Price: S461.50 

MARCONI TF885A 
VIDEO OSCILLATOR 

Price: $120 

SANSEI SE405 S.W.R. BRIDGE 
1 Mc. to 150 Mc., also doubles 

as a Field Strength Meter 
Price: §21 inc. tax 

WE SPECIALISE IN CRO's 
Cossor, Solarton, Dumont, 

A.W.A., Philips, E.M.f. 
From $80 

See us for all Marconi Test 
Equipment 

All Prices Subject to Alteration, without Notice. All Items Freight Extra. 

UNITED TRADE SALES PTY. LTD. 
280 LONSDALE ST., MELBOURNE, VIC. (Opp. Myers) Phone 663-3815 
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U PROPRIETARY LIMITED 

CUSTOMER SERVICE 

100 mW. PONY TRANSCEIVER MODEL CB-16 
COMPLETE TWO-WAY COMMUNICATION FOR BUSINESS, HOME, FARMS, BOATING, ETC. . 

PONY TRANSCEIVER CB-16 is a completely transistorised portable transceiver 
which can transmit and receive voice communication on the 27.24 Mc. band. 
PONY TRANSCEIVER CB-16 is so tiny in form and so simple in manipulation that 
you can always carry it in your hand wherever you may go. 
Final input of the CS-16 is 100 mW., and will make conversation possible for a 
distance of about i mile (1.6 Km.) in cities and about 15 miles (24 Km.) on 
the open water. 

The CB-16 Transceiver is equipped with harmonic suppression and will not inter-
fere with television and radio equipment using V.H.F. 

SPECIFICATIONS 
• TRANSMITTER SECTION 

Circuit: Crystal controlled oscillator and amplitude modulation. 
Frequency: 27.24 Mc. 
Modulation: Final collector, amplitude modulated. 
Transmitter frequency tolerance: Within ± 0 . 005% at 0°C./40°C. 
Final input: Not to exceed 100 mW. 

• RECEIVER SECTION 
Receiver type: Superheterodyne with crystal control. 
Sensitivity: 17 db. or better for 5 mW. output. 10 db. slgnal-to-noise ratio. 
Selectivity: 10 Kc. at 18 db. down. 

• GENERAL 
Component: 10 transistors, 1 diode. 1 thermistor and 2 crystals. 
Antenna: 10-section telescopic antenna 4 feet (1.216 m.). 
Speaker: 2 V ' , voice coil 8 ohms. 
Power consumption: 0.085 watt receive, 0.15 watt transmit. 
Dry battery: 9v., 216 x one-piece. 
Size: 5-13/16" high, 2-3/8" wide, 1-13/16" deep. 
Weight: 1.02 lb. (464 gm ). 

Trade Price per pair (2): $62.50 + 15% sales Tax 

Pony Model CB-36, high power Transceiver, also available 

RADIO PARTS PTY. LTD. 
MELBOURNE'S WHOLESALE HOUSE 

562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 

OPEN SATURDAY MORNINGS! 

iv. Amateur Radio. August. 1969 



amateur 
_ Vol. No. 9 • f l ^ H H ^^K^H H 1969 

^ ^ B ^ ^ B ^ ^ B at for ^ ^ ^ B ^ ^ ^ B by as a 
• ^ ^ H p ^ ^ m i price 30 



CITIZENS BAND CRYSTALS TRIO COMM. RECEIVER F.M. TAXI RADIOS
MODEL 9R-59DETo suit Japanese Walkie-Talkies and Transceivers. 

P.M.G. approved. Freq. 27.240 Me. (Tx). 26.785 
Me. (Rx).
HC6/U Subminiature. V2 in. pin spacing, 27.240 or

26.785 Me. S3.50 each or $6.50 a pair. 
HC18/U Miniature Vi In. pin spacing, 27.240 or

26.785 Me. $3.50 each or $6.50 a pair. 
(HC18/U also available w ith flying leads)

Other Crystals available include 27.145 and 
27.195 Me.

Postage 10c.

CRYSTAL MICROPHONES
Price only 

$5.50
Stand to suit 
$2.50 extra.

Packing and Postage 25c.
Model DM3 (illustrated): Response 100-8.000 cycles, 
fitted w ith 6 ft. cable and phone plug w ith on-off 
switch. Can be used on stand or for hand use. 

BM3 Insert, $1.00 each

S.W.R. METERS, MODEL KSW-10
Specifications.—Standing Wave Ratio: 1:1 to 1:10. 
Accuracies: Plus or minus 3 per cent, scale length. 
Impedance: 52 ohms and 75 ohms. Meter: 0-100 
DC microamperes. Price $19 inc. tax.

LATEST MINIATURE TYPE SILICON PLANAR

N-P-N TRANSISTORS
Typo 325—replaces BF115, SE1010
Type 327—replaces BC108. 2N3565. SE4002
Type 328—replaces BC109, SE4010

A ll 75c each, or three for $2.00 
Type 2N441 Transistor. $2.40

ALIGNMENT TOOLS
Jabel No. 4 Alignment Tool Kits. A ll popular 
sizes. Four tools in plastic pouch. Price $1.20.

GARRARD TURNTABLE BASES
Suit all Garrard Turntables. Finished in polished 

teak. $8.50.
Also SRP22 Bases. Finished in polished teak. $8.50. 

Postage 40c.

VIDEO PEAKING CHOKES
MINIATURE PIGTAILS, IRONCORE

15 uH. 22 uH. 27 uH. 33 uH. 39 uH, 47 uH. 
56 uH. 68 uH. 82 uH. 100 uH. 120 uH, 150 uH, 
180 uH, 220 uH. 270 uH. 330 uH. 390 uH, 470 uH. 
560 uH. Price 40c. Postage 10c.

VERNIER DIALS
Ratio 8 to 1 Reduction. Scaled 0-10.

Typo T 501 IV2 inch diameter ............................. $1.75
.. T 502 2 inch diameter ................................ $2.20
.. T 503 3 inch diameter ................................ $2.80

LOW PASS FILTERS
A ■Cabena”  Low Pass Filter w ill fix  T.V.I. 
Cut-off frequency. 30 Me.: attenuation at 60 Me. 
better than 30 db.: insertion loss, negligible.
Impedance 50-72 ohms. Price $11.50. Postage 10c.

Four-band receiver covering 559 Kc. to 30 Me. 
continuous, and electrical bandspread on 10, 15. 
20. 40 and 89 metres. 8 valves plus 7 diode circuit. 
4/8 ohm output and phone jack. SSB-CW. ANL, 
variable BFO. S meter, sep. bandspread dial. i.f. 
455 kc.. audio output 1.5w.. variable RF and AF 
gain controls. 115/250v. AC mains. Beautifully 
designed. Size: 7 x 15 x 10 in. With instruction 
manual and service data.

PRICE $175 inc. sales tax 
Spoalcer to suit, type SP5D, $15 inc. tax.

MULTIMETER MODEL 200H
20,000 ohms per volt d.c., 10.000 ohms per volt a.c. 
Specifications.—DC Volts: 0-5, 25, 50. 250, 500. 
2.500. AC Volts: 0-10, 50, 100, 500, 1,000. DC Cur
rent: 0-50 uA.; 25 . 250 mA. Resistance: 0-60K 
ohms. 0-6 meg. Capacity: 0.01-0.3 uF. (at AC 5v.); 
0.0001-0.01 uF. (at AC 250v.). Decibel: Minus 20 
db plus 22 db. Output range: 0-10, 50, 100, 500, 
1.000. Battery used: UM3 I.Sv., 1-piece. Dimen
sions: 3Vi x 41/2 x 1 Vis in. Price S11.00 Post Free. 
Complete w ith internal battery, testing leads, prods.

KEW VACUUM TUBE VOLTMETER
MODEL K142

Specifications:
AC V o ltage-

Measurement Range. Sine Wave (in 7 ranges): 
0-1.5v.. 0-5v.. 0-15v.. 0-50v.. 0-150v.. 0-500v.. 
0-1500V.

Peak-to-peak (in 7 ranges): 0-4v.. 0-14v., 0-40v., 
0-140V.. 0-400v.. 0-1400V.. 0-4000v.

Output (dBm): Minus 2 dB to plus 65 dB (in 7 
ranges) (0 dB equals 1 mW. in 600 ohm line): 
minus 20 to plus 5/16/25/36/45/56/65 dB.

Input Impedance: 1.4 megohms.
Input Capacitance: 30 pF. or below (1.5/5/15/50 

150v. range). 15 pF. or below (500/1500 range).
Accuracy: Within plus or minus 5% fu ll scale.
Freq. Response: 30 C/S.-500 Kc. w ithin plus or 

minus 3%: 20 c/s.-IO Me. w ithin plus or minus 
10% .

DC V o ltage-
Measurement Range (in 7 ranges): 0-1.5v.. 0-5v.. 

0-15v.. 0-50v.. 0-150v.. 0-500v.. 0-l500v.
Input Impedance: 11 megohms. 2 pF. or below 

(using "D .C ." Probe).
Accuracy: W ithin plus or minus 2% full scale.

Resistance-
Measurement Range: 0.2 ohm-IOOOM ohms (in 7 

ranges): 0-1K. 10K. 100K. 1000K, 10M. 100M. 
1000M ohms.

Accuracy: Within plus or minus 3% of the scale 
length.

Including D.C. Probe & Leads. Price $58.50 inc. tax.
R.F. and H.V. Probes extra.

30c Postage.

MINI-TESTER, MODEL C1000
Ranges.—AC voltage (1000 ohms/volt): 10. 50. 250. 
1000. DC voltage (1000 ohms/volt): 10. 50. 250. 
1000. DC current: 1. 100 mA. Resistance: 0-150K 
ohms. Dimensions: 2Va x 3-9/16 x 1-1/16. Weight 
0.37 lb. Price S6.35, plus postage 20c.

STEP-DOWN TRANSFORMERS
Primary: 240 volts. Secondary (switched): 24. 28 or 
32 volts a.c.. 50 cycle. 1.88 amp., w ith on/off 
switch and two outlet sockets. $7.00. post $1.00.

ALARM BELLS
(Parachute type). 6 volt. Suitable for Burglar 
Alarms, etc., complete w ith trip  rope. etc. Price 
$1.25. post 50c.

T.C.A. (Philips). Low Band. F.M. Mobile Units. 
6 volt. Crystal locked. 120 Kc. bandwidth. Oper
ating frequency, approx. 80 Me. Complete with 
all valves, vibrator and microphone'. Suit Amateur 
conversion. Good condition.

OUR PRICE. LESS CRYSTALS. $25.
Freight and Packing extra. Rail or IPEC.

V.H.F. TRANSCEIVERS
V.h.f. Transceiver, supersedes SCR522. Freq. range 
115-145 Me. Crystal locked. 21 valves comprising 
6C05. 6AM6. EB91. 6AM5. TT15. QV04/7. Suitable 
for conversion to 144 Me. band. (Still current for 
aircraft bands) Brand new condition, less crystals. 

Price S30. Rail or IPEC.

"MURATA” CERAMIC FILTERS
Ideal for solid state i.f. applications.

BC455A—bandwidth 5 Kc. at 455 Kc.............. 45c
BC455D—bandwidth 2.4 Kc. variable or 455 Kc. 90c 
Insertion loss 1.0 db.. input impedance 3.3K ohms.

WESTINGHOUSE

INTEGRATED CIRCUITS
Type WC334AT—audio power amplifier. Input 0.5v. 
r.m.s.. output 1 watt into 15 ohms. Distortion 
2.4% at 1w. on 13.5v. rail. Physical size approx, 
size top-hat transistor. Price S7.50 oa. Post. 10c.

SIGNAL GENERATORS
LEADER LSG11

120 Kc. to 390 Me.
Frequency range (6 
bands): 120 Kc. to 
130 Me. on funda
mentals: 130 Me. to 
390 Me. on harmon
ics. Mod. frequency 
400 and 1.000 eye. 
Uses 12BH7, 6AR5 
plus selenium recti
fier. Provision for 
crystal oscillator by 
use of external xtal 
(xtal not supplied). 
1 to 15 Me.

Dimensions: 7Yz x 10% x 4V2 inches. Professionally 
finished, grey crackle enamel. Price $36.75.

T.V. TUNERS
M.S.P.. incremental, brand new. complete with 
valves 6ES8 and 6U8. Price $5.50.

CARBON RESISTORS
100 assorted Resistors. Va and 1 watt. Good 
selection. A ll popular types. Price S i.75 packet.

MICA WASHERS and GROMMETS
Price 25c packet.

CO-AXIAL CABLE
72 ohm 3/16 in. diam. Co-ax. Cable, new. 

100 yd. ro ll, $18. Postage 75c. 20c yd.

FIVE-CORE CABLE
5 x 5/0076. Ideal for Intercoms., Telephones, etc. 
New. 100 yd. ro lls. $17 (postage 75c). or 20c yd.

WIRE WOUND POTENTIOMETERS
50 watts, 200 ohms. Price $3.00.

RADIO SUPPLIERS
323 EL IZ A B E T H  STREET,  M E L B O U R N E ,  VIC., 3000
Phones: 67-7329, 67-4286 A ll M ail to be addressed to above address

We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios. Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers. Welwyn Resistors, etc

i i . Amateur Radio. September. 1969
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COVER STORY
Our cover picture this month shows the "Triple-3" Three-Band Beam for 
28, 21 and 14 Me., produced by J-Beam Engineering Ltd., and available 

from Sideband Electronics Engineering, Springwood. NSW.



I "tintillate" An Electroplating Process for BRIGHT TIN! >; 

jtj TERMINALS — MICRO SWITCHES — RELAYS — CONTACTS x 
$ PRINTED CIRCUITS — TRANSISTORS and DIODES >! 
:•= Specialist in Gold and Silver Plating :•: 

•J; "Electroplating (or the Electronics Industry" jjj 

| PRECIOUS METAL PLATING COMPANY PTY. LTD. | 
$ 58 HODDLE STREET, CLIFTON HILL, VIC., 3068. Phone 489-1372 >= 
:•: 

A I R - W O U N D INDUCTANCES 

Turns per B. & W. 
No. Diam. Inch Length Equiv. Price 
1-08 1/2" 8 3" No. 3002 66c 
1-16 y2" 16 3" No. 3003 66c 
2-08 S/8" 8 3" No. 3006 76c 
2-16 5/s" 16 3" No. 3007 76c 
3-08 3/4" 8 3" No. 3010 91c 
3-16 3/4" 16 3" No. 3011 91c 
4-08 1" 8 3" No. 3014 S1.04 
4-16 1" 16 3" No. 3015 S1.04 
5-08 1 VA" 8 4" No. 3018 S1.28 
5-16 1 VA 16 4" No. 3019 $1.28 
8-10 2" 10 4" No. 3907 S1.68 

SPECIAL ANTENNA ALL-BAND TUNER INDUCTANCE 
(equivalent to B. & W. No. 3907-7") 

7" length, 2" diameter, 10 turns per inch, S3.00 
References: A.R.R.L. Handbook. 1961; "QST," March 1959; 

"Amateur Radio," December 1959. 

Take the hard work out of Coil Winding— 
use "WILLIS" AIR-WOUND INDUCTANCES 

WILLIAM WILLIS & CO. PTY. LTD. 
430 ELIZABETH ST., MELBOURNE, VIC., 3000. Phone 34-6539 

NOW! 
A MAJOR INDEPENDENT 

QUARTZ CRYSTAL 

MANUFACTURING 

FACILITY FOR 

AUSTRALIA 

CREATED TO SERVE THE 

AMATEUR AND THE 

TELECOMMUNICATIONS 

INDUSTRY WITH A 

WIDE RANGE OF 

QUARTZ 

CRYSTAL 

PRODUCTS 

O F SPECIAL INTEREST 
TO AMATEURS . . . 

±0.005% c l o s e tolerance 
xtals in the range 2 - 2 0 Mc. 
Type QC6/A (Style D/HC6-U) 

holders 

Tx operation— 

$4.60 incl. sales tax & postage 

Rx operation— 

$5.00 incl. sales tax & postage 

OTHER STYLES AND 

RANGES AVAILABLE — 

WRITE FOR DETAILS 

E l e c t r o n i c s 

Hy-Q ELECTRONICS PTY. LTD. 

10-12 ROSELLA STREET, 

P.O. BOX 256, 

FRANKSTON. VICTORIA 3199. 

Telephone 783-9611. Area Code 03. 
Cables: Hyque Melbourne 

Hy-Q 
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How come you are still asking for our 
obsolete book? The one called "The 
Care and Feeding of Power Tetrodes". 
Look, we've already mailed out over 
5,000 copies of the thing. It's just got 
to be in the hands of every amateur 
who ever went on the air. Don't get me 
wrong, I'm happy you find it useful. But 
now you should be asking for our NEW 
book, "The Care and Feeding of Power 
Grid Tubes". 

It so happens that right now on my 
desk is a pile of these new books. 
They're really pretty interesting. You 
see, one of the fellows on our Eimac 
s t a f f — B o b Sutherland W6UOV — t o o k 
it upon himself to incorporate the 
answers to over 400 questions asked 
of us over the years. In fact, he has 
spent just about every spare moment 
away from his shack, preparing this 
new book. I couldn't believe that it has 
almost 200 pages. Bob said he just got 
carried away. He has expanded the 
original book, which we published back 

A question 
only serious 
hams should 
answer... 

by Laurie Wade, VK2AQW 

in '46, so that in its new form it covers 
all types of power grid tubes in RF and 
AF service. Even has graphs and things 
like that. 

Now you're probably wondering, 
where can I get it? Thought you'd never 
ask. Right this minute there is another 
pile of these books at our Crows Nest 
office. Figuring all the time we've spent 
in getting them ready for you, they're 
really a bargain at $3.95 each. If it's 
inconvenient to call at our office, write 
me, and I'll be happy to post your copy. 

In fact, if you are among the first 25 
hams to contact me, I'll send you one 
free. Can't beat that. 

Laurie Wade 
Senior Marketing Engineer. 

varian PTY LTD 
electron tube & device group 
38 oxley street/crows nest/nsw 2065 
tel: 43 0673 
springvale road/north springvale/vic 3170 
tel: 560 6211 

Amateur Radio, September, 1969 
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u o c . i * tt ifi s> W 

communi 
receivers 
and trans 

M O D E L 9 R - 5 9 D E 

COMMUNICATIONS & AMATEUR RECEIVER 

(WITH MECHAN ICAL FILTERS) 

S P E C I F I C A T I O N S : 

F R E Q U E N C Y R A N G E : B a n d A - 5 5 0 - 1 , 4 0 0 K « . ; Band 8 -1 .4 -4 .8 Mc s . ; Band C - 4 . 8 - 14 . 5 M c i ; 
Band D—10.5-30 M e t . 
B A N D S P R E A D : C a l i b r a t e d Electrical B and sp read . BO and 40 met re s—5 K c i . per d iv i s ion. 20 and 
15 metres—20 Kcs. per d iv i s ion . 10 met res—50 Kc i , per d iv i s ion . 

A N T E N N A I N P U T : 50-400 ohms i m p e d a n c e . 

A U D I O P O W E R O U T P U T : 1.5 watts. 

S E N S I T I V I T Y : 2uV for 10 dB S / N Rat io (at 10 M c s . l . 

S E L E C T I V I T Y : ±S Kc s . — 4 0 d B ( ± 1 . 3 Kcs . at — 6 d B ) . W h e n using the Mechan i ca l Fil ler. 

B F O F R E Q U E N C Y : 455 K c i . ± 2 . 5 Kcs . 

S P E A K E R O U T P U T : 4 or 8 ohms . 

H E A D P H O N E O U T P U T : Low impedance . 
T U B E C O M P L E M E N T : V I — 4 B A 4 RF Amp l i f i e r : V 2 - 4 B E 4 M i xe r : V 3 - 4 A Q 8 H F Osc i l la tor ; V 4 - 4 B A 4 
1st IF Ampl i f ie r ; V 5 - 4 B A 4 2nd IF Ampl i f i e r ; V4- -4BE4 Product Detector; V7a—4A< ?8 Beat 
Frequency Osc i l l a to r ; V 7 b — 6 A Q 8 1st A F Ampl i f i e r : V 8 — 6 A p 5 A u d i o Outpu t ; I N 4 0 — A F Detector; 
IN40, S W - 0 5 S — A Y C ; S W - O S s - A N L ; SW-OSs x 2—Rect i f ier s . $175.00 F O R / F O A S Y D N E Y 

M O D E L J R - 5 0 0 S E 

AMATEUR BAND 

COMMUNICATIONS RECEIVER 

S P E C I F I C A T I O N S : 

F R E Q U E N C Y R A N G E : 80 Meters 3.5-4.0 M c i . ; 40 Mete r s 7.0-7.5 Mcs . : 20 Mete r s 14.0-14.5 M c s . ; 
15 Mete r s 21.0-21.5 Mcs . ; 10 M e t e r s 28.0-28.5 M c s . ; 10 Mete r s 28.5-29.1 McJ . ; 10 Meters 2 ? . l -
29.7 M c s . 
M O D E : A M , S i ng l e S i d e b a n d and C W . 
S E L E C T I V I T Y : Band w idth ± 2 Kcs. at 4 d8 down, ± i Kcs. at 40 dB down . Uses Mechan i ca l filter. 
S E N S I T I V I T Y : Less than 1.5 microvolts for 10 dB s i gna l to noise rat io. 
S P U R I O U S R E S P O N S E S : I m a g e rejection more than 40 dB I F rejection more than 40 d B . 
A U D I O O U T P U T : I watt max imum. 

T U B E C O M P L E M E N T : V I — 4 B Z 6 RF ampl i f ier ; V 2 — 4 8 L 8 Crysta l contro l led 1st mixer; V3—4BE4 2nd 
mixer; Y 4 - t . B A 6 IF ampl i f ier ; V 5 — 4 B A 4 IF ampl i f ier ; Y 4 — 4A<?8 B F O a n d p roduct detector; Y 7 — 4 B M 8 
A u d i o ampl i f ier . 
T R A N S I S T O R S : Q I - 2 S C I 8 5 Buffer; 9 2 - 2 S C I 8 5 Y F O . $293,50 F O R / F O A S Y D N E Y 

C O N S U L T Y O U R L O C A L R A D I O DEALER, OR 

M A I L T H I S C O U P O N 

Please forward free illustrated literature and 
specifications on Trio equipment. 

N a m e 

A d d r e s s 

e l e c t r o n i c s 
S PTV ITO. 

SVONEY. AUSTRALIA 

LOW DRIFT 
CRYSTALS 

•ir 

1.6 Mc. to 10 Mc., 
0.005% Tolerance, $ 5 

10 Mc. to 18 Mc., 
0 005% Toleiance, $ 6 

•fir 

Regrinds $3 

THESE PRICES ARE SUBJECT 

T O SALES T A X 

SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 

MAXWELL HOWDEN 
15 CLAREMONT CRES., 

CANTERBURY, 

VIC., 3126 

Phone 83-5090 

( A u n i t o f J a c o b y M i t c h e l l H o l d i n g s L td . ) 

37G E A S T E R N V A L L E Y W A Y . R O S E V I L L E , N S W . 
C a b l e s a n d T e l e g r a p h i c A d d r e s s : ' W E S T E L E C , ' 

S y d n e y . P h o n e : 49 1212 — 

LOG BOOK 
IS N O W AVAILABLE 

Larger, spiral-bound pages 
with more writing space. 

Price 75c each 
plus 17 Cents Post and Wrapping 

Obtainable from your Divisional 
Secretary, or W.I.A., P.O. Box 36, 

East Melbourne, Vic., 3002 
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SIDEBAND ELECTRONICS ENGINEERING
I am proud of having introduced the YAESU-MUSEN FT-200 Transceiver six months ahead of others. It 
is really a beauty and I realised that already last December before having seen no more than pictures 
and specifications only. The set was not available for export until now and I had to buy my imports 
on the domestic Japanese market at a premium. More economical buying now, also of other sets, 
allows me to pass more savings on to new buyers, just check my price list below.

Everything is sold under standard factory warranty, prices include S.T. and are net, cash Springwood. 
N.S.W. transportation, postage and insurance are extra. — Arie Bles.

YAESU-MUSEN
FT-DX-400 de luxe Transceiver ............. $525
FT-DX-100 A.C./D.C. Transceiver .........  $515
FV-400 second V.F.O................................. $80
FT-200 Transceiver with A.C. P/Supply $410
FL-DX-2000 Linear Amplifier ..................  $240
FR-DX-400-SDX de luxe Receiver, with 

FC-2TR and FC-6TR, 2 and 6 metre 
converters, C.W. and F.M. filters,
F.M. discriminator and over $150 of
extras! ...................................................  $475

FC-6TR and FC-2TR Converters, each .. $25

SWAN
SW350C Transceiver ............................... $550
SW500C Transceiver ............................... $675
14-230v. A.C./D.C. Swan Power Supply $150 
A.C. Power Supply-Speaker ...................  $80

GALAXY
Latest GT-550 Transceiver .....................  $575
External VFO ............................................ $100
A.C. Power Supply-Speaker Unit ........ $80
VOX Unit ...................................................  $30

HY-GAIN
TH6DXX Master 6 el. Tri-band Beam .. $180
BN-86 Baiun ..............................................  $20
TH3JR Junior 3 el. Tri-band Beam ....... $110
14AVQ 10 to 40 Metre 4-Band Vertical $45 
18AVQ 10 to 80 Metre 5-Band Vertical $75 
Hy-Gain 3-band 6 el. Cubical Quad .... $140

MOSLEY
TA33Jr Junior 3 el. Tri-band Beam ....... $95
MP-33 Senior 3 el. Tri-band Beam ....... $120

R O T A T O R S
CDR Ham-M heavy duty Rotator ......... $165
AR-22R Junior Rotator ...........................  $60
8-conductor Cable for the Ham-M; yd. 50c

A.C.I.
ACITRON 101 12v. heavy duty D.C. 

Supply .....................................................  $105

N E W T R O N I C S
Hustler 4-BTV 10-40 mx 4-band Vertical $55 
4-BTV Vertical with 80 mx top-load, coil $70

CR Y S T A L S
The elusive FT-241 Crystals, with fundamental 
frequencies between 375 and 515 Kc., Chan
nels 0 to 79. A full box of 80 crystals for 
$17.50 only. Include $1 for parcel postage 
and handling.

S.W.R. POWER
Output meters for 52 ohm lines, with two 
power ranges: 0-100 and 0-500 watts output, 
individually calibrated, good for 80-10 mx, $35.

T R A N S F O R M E R S
Still in stock a variety of brand new National 
Power Transformers, Chokes and Audio Trans
formers, from 50c to $2 each, ask for list, 
or specify your needs.

S id e b a n d  Electronics  Engineering
P-O. BOX 23, SPRINGWOOD, N.S.W., 2777. Tel. Springwood (STD 047) 511-394

Sydney address, Showroom only, 145a George Street, near Circular Quay. Telephone 27-5885

Amateur Radio. September, 1969 Page 5



FEDERAL COMMENT:

"PROJECT AUSTRALIS” NOW
"W.I.A. PROJECT AUSTRALIS"

I t all started in 1965 when the Mel
bourne University Astronautical So
ciety, one of the many student clubs 
in the University, decided to design 
and construct an initial “test bed” satel
lite package. Thus Project Australis 
was born.

Project Oscar, the American organ
isation, agreed to negotiate for space on 
a rocket for an Australian Amateur 
built satellite as it had done for the 
American satellite, Oscars I.-IV.

At the Federal Convention in Bris
bane at Easter 1966, the University 
Club sought the support of the W.I.A. 
This was enthusiastically given, as was 
$400. The initial difficulties, technical 
and financial, w ere overcome and the 
completed satellite was delivered to 
Project Oscar officials in California in 
June 1967. Then the big w ait began.

The official projects with which Oscar 
hoped to “hitch a ride” were themselves 
postponed and delayed. The chances of 
Australis becoming an operational real
ity steadily faded. Then, early this 
year, a new organisation was formed 
in the United States, based on the east 
coast this time, named the Radio Ama
teur Satellite Corporation or A.M.S.A.T. 
The office-bearers of A.M.S.A.T., head
ed by President, Dr. Perry  Klein, 
K3JTE, are professionally associated 
with the Space Communications indus
try in the U.S_A.

In brief, the aims of the organisa
tion as expressed in its articles of in 
corporation are: the provision of satel
lites for Amateur Radio communication 
and experiments, encouragement of de
velopment of skills and knowledge of 
Amateur communications and space 
science, fostering of international co
operation and goodwill by joint par
ticipation, facilitation of emergency 
communication by Amateur satellites, 
encouragement of extended use of 
higher frequency Amateur frequency 
allocations.

A.M.S.A.T. has been able to offer 
fresh hope that the Australis Oscar A 
will now be launched and become

Australis-Oscar 5. Thus with the sup
port and approval of Project Oscar, the 
package has been shipped from Cali
fornia to the Washington D.C. area 
where it is currently undergoing a 
round of tests by vibration under vac
uum at high and low tem peratures and 
tests to ensure that no out-of-band 
spurious radiations exist that might 
interfere with official experiments.

A.M.S.A.T. is negotiating with the 
National Aeronautics and Space Admin
istration (N.A.S.A.) for a “piggy back” 
launch in the near future. A part from 
saying that it is hoped that a launch 
will occur before the end of this year, 
it is not at this time to be more precise. 
One interesting technical point is that 
the launches likely to be available to 
A.M.S.A.T. are of a higher altitude than 
originally planned by Oscar and there
fore signals will be weaker by about 
6 db. However, the Project Australis 
group advise that the satellite should 
be clearly readable by reasonably well- 
equipped stations. However, they sug
gest that a low noise converter or pre
amplifier would be a good investment 
for stations interested in receiving the 
satellite. So much for the history and 
the technical side.

Whilst all this has been going on, 
earlier this year the Project Australis 
group approached the Federal Execu
tive of the Wireless Institute of Aus
tralia. Whilst originally the group was 
University based, it has now, with the 
passage of time, become Amateur based 
and for all practical purposes, the 
Project Australis group has become a 
group in its own right, no longer direct
ly associated wth the University clubs 
from which it originally came.

As a result of these discussions, and 
after reference to the Federal Council, 
Project Australis is to become a Fed
eral activity of the W.I.A. to be known 
as “W.I.A. Project Australis”. The 
co-ordinator will be appointed by the 
Federal Council. In other words, in the 
past, Project Australis has been a group 
quite independent from the Institute,

though encouraged and supported by 
the Institute. Now it becomes part of 
the Institute organisation and its policy 
becomes the ultimate responsibility of 
the Federal Council. I think this is a 
very significant and exciting move.

It seems to me to be eminently 
appropriate for our National Radio 
Society to directly foster such an im
portant activity as Project Australis.

In the August issue of “Amateur 
Radio”, the agenda for the forthcoming 
Space Frequency Conference was pub
lished. The pressures on v.h.f. and 
u.h.f. bands caused by the requirements 
of space communications is rapidly in
creasing. That the Amateur Service is 
fully and properly utilising the fre
quency allocations made to it is one of 
the more convincing arguments in the 
Amateurs’ claim for the retention of 
these bands. But what of the future?

A.M.S.A.T. is encouraging the Aus
tralian group to go ahead and produce 
a “follow on” satellite. This, it is pro
posed, would be a sophisticated com
munications satellite. This has already 
been partially planned on the basis that 
such a satellite will be designed to take 
a 144 Me. signal in and re-transm it 
that signal at 432 Me. This project is 
an exciting one. To succeed, it will be 
necessary for a satellite to be designed 
and fabricated with a minimum delay. 
Let us not under-estimate the magni
tude of such a project. It is a big pro
ject and will require money far beyond 
any amount that our organisation can 
itself afford.

I believe that the Institute can play 
an important part in ensuring the suc
cess of this im portant activity, particu
larly by providing a firm base upon 
which the project may continue to grow, 
and by the provision of an administra
tive facility that is now much needed, 
I believe also that the Institute will 
itself benefit much from this closer 
association with a very worthwhile 
object.

M IC H A EL J .  O W EN . V K 3K I,
F e d e ra l P re s id e n t, W .I.A .
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PROJECT-SOLID STATE TRANSCEIVER
PART TEN H. L. HEPBURN,* VK3AFQ, and K. C. NISBETA VK3AKK

The Power Supply to be described, although designed to suit the needs 
of the Project Transceiver, will also run any equipment requiring 12/14 
volts d.c. at up to 5 amps. Many of the low- and high-band f.m. and a.m.
“Carphones” fall into this category. It can also be used as a very useful 

general purpose low power supply.

W ith respect to the pow er supply’s 
use in the transceiver, the supply needs 
to have some specific characteristics. It 
m ust deliver a m inim um  of 12 volts and 
preferably nea re r 15 volts. In  view of 
the wide cu rren t range encountered— 
especially on transm it—the supply ou t
pu t voltage should rem ain  reasonably 
constant, tha t is, it  m ust have good 
dynam ic regulation. In addition, it 
should afford some protection to over
load. For example, if the p.a. final 
transisto r tries for any reason to  draw  
a destructive cu rren t then th e  supply 
should “refuse” to deliver such cu rren t 
or, a t least, lim it the cu rren t draw n 
to a safe value.

The design now described complies 
w ith all these requirem ents. W ith the 
output open circuit, the  voltage is 15. 
W ith a 3 amp. load (roughly the peak 
value draw n by the tran sm itte r) the 
output has dropped by only h a lf a volt. 
The circuit is so designed th a t the 
m axim um  curren t it w ill supply is less 
than  th a t needed to exceed the d is
sipation of the p.a. transistors. On short 
c ircuit this is about 7 amps.

W hile the supply w ill not w ithstand  
a short circuited ou tpu t for long p e r
iods of time, it is capable of lim iting 
the output cu rren t to a safe value for 
long enough to allow the fuse in the 
centre tap  of the transform er to blow.

Fig. 27 gives the circuit diagram  for 
the complete unit.

A 36 volt centre tapped transform er 
supplies a fu ll-w ave bridge using two 
BYX38/300 silicon diodes. These diodes 
are rated a t 300 volts p.i.v. and 6 amps, 
average cu rren t drain. A ny o ther diodes 
of 100 volts p.i.v. or m ore a t about the 
same cu rren t capability can be used. 
Two 2,000 uF. 35 volt w orking capaci
tors form  the prim ary  smoothing. At 
the ou tpu t of the tw o capacitors the 
no-load voltage is 26 and is the input 
to the  regu la to r/lim iter section.

The base of the first regu lato r tra n 
sistor, an R.C.A. 2N3053, is held a t a 
constant 16 volts by m eans of a zener 
diode. The technique of using an 
MPF102 as a constant cu rren t dropping 
resistor is the sam e as th a t used on the 
sub-regu la to r/d istribu tion  board de
scribed earlier in the project. The 
em itter of the 2N3053 is directly coup
led to the base of the main 2N3055 
regulator transistor. F u rth e r filtering is 
provided by th e  1,000 uF ./25  volt cap
acitor across the output.

*4  E liza b e th  S tre e t.  E ast B rig h to n . V ic.. 3187. 
I 2.r> T h a m es  A v en u e . S p rin u v a le , V ie.. 3171.

To outline (som ew hat sketchily) the 
lim iting action of the supply, assume 
its ou tpu t to be sho rt circuited. Such 
a short c ircuit could be looked upon 
as a load try ing  to draw  an infinite 
current.

A t the s ta rt of the “short” the 2N3055 
w ill a ttem pt to draw  an infinite cu r
rent, but w ill be prevented from  so 
doing by the 1 ohm resisto r in its col
lector lead and by the inability  of the 
transform er to supply an infinite cu r
rent. The drop across the 1 ohm resistor 
and the concurrent tendency of the 
supply ra il voltage to fall, lim its the 
cu rren t th a t the 2N3055 w ill pass.

However, the base of the 2N3055 will, 
unless prevented, try  and d raw  a de
structive curren t, since its em itter is 
earthed by the applied short. Since 
the bias supply to the 2N3055 base is, 
in effect, through the 22 ohm resistor 
in the 2N3053 collector, the drop across 
this resistor as th e  2N3055 base cu rren t 
attem pts to rise, effectively reduces the 
bias on it to a safe value and protects 
the regulator device.

POSTSCRIPT
This is the last of the articles describ

ing the main modules of the transceiver. 
I t is proposed, in about two m onths

time, to have a final article w hich de
scribes a lternative  uses an d /o r  add i
tions th a t have come to  m ind during 
the past eight o r nine m onths. For the 
tim e being, it  is hoped th a t th e  series 
of articles has been of in te rest to read 
ers and th a t it m ay have enabled some 
of them  to adopt the ideas contained 
in the various modules to  th e ir own 
required  ends.

AVAILABILITY
The pow er supply kit, complete w ith 

all parts, c ircuit board and full in struc
tions w ill be available from  early  Sep
tem ber. I t w ill cost $28.60 plus 20c 
postage and can be obtained by w rit
ing to 4 E lizabeth S treet, East Brighton, 
Vic., 3187.

Now th a t all the modules have been 
described any of them  are  obtainable 
on request. As indicated in the J a n 
uary  1969 “A.R.,” they will continue to 
be available for a t least tw o years, this 
availab ility  being sub ject only to the 
ab ility  of the suppliers to obtain the 
specified components. In the event tha t 
specific item s cease to be m anufactured 
the pro ject organisers w ill obtain a l
te rna te  com ponents and detail any 
changes in c ircuit constants th a t may 
be necessary.

For Reliable Connections,

RESIN CORE SOLDERS
O. T. LEMPRIERE ft CO. LIMITED
Hoad Office: 31-41 Bowden St., Alexandria, N.S.W., 2015 
end at Melbourne. Brlabane, Adelaide. Perth, Newcastle •Ml
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the .Spider in

HOWARD W. KELLEY, K4DSN

11*

"Ideals are like stars, you will not succeed in touching them with your 
hands, but like the seafaring man on the desert of waters, you choose them 
as your guides, and, following them, you reach your destiny."— Carl Schurz.

A SPINDLY, ugly, clumsy-looking, 
insect-like contraption that only 
the world could love has made 

its debut. In an age of super-smooth 
and sleek flying machines, U.S. astro
nauts will soon be flying an aerodyna
mic misfit to the moon and back.

The final payoff of the Apollo moon 
mission is to be carried out aboard the 
spidery Lunar Module (LM) whose 
homeliness is offset by its beauty of 
sophistication and practicality. Though 
its ability to space-fly is something of 
amazement about which pages could 
be written, this discussion is limited 
to the LM’s communication ability.

IN-FLIGHT COMMUNICATIONS
The communications subsystem aboard 

the Lunar Module is capable of three 
two-way combinations of in-flight or 
lunar surface radio links: LM to the 
orbiting Command Module (CM), LM 
direct to earth, and LM to the astro
nauts who are roaming about the moon’s 
terrain.

As in the Apollo, the LM places its 
communications responsibilities in Uni
fied S-band and v.h.f. equipment.

In flight, when the LM is on the 
earth side of the moon and separated 
from the Command Module, commun
ication with earth is handled on S- 
band, but between the LM and CM 
information is passed back and forth 
on v.h.f.

As in the Apollo S-band system a 
multitude of information sources on the 
LM can be transm itted and received at 
the same time, on the same antenna and 
often on the same frequency. LM-to- 
earth S-band links contain voice, TV, 
digital uplink, ranging code signals, 
biomedical, and systems telem etry data 
(see Table 3).

S-band voice is the prim ary means 
of communication between Mission 
Control and the two men aboard “Spid
e r” (the voice identifier for the Lunar 
Module). Backup voice from earth is 
possible using the digital uplink chan
nel, but this is usually tied up keeping 
the LM’s guidance computer up-to-date.

In response to ranging code signals 
sent to the LM, the S-band equipment 
supplies earth stations with a return 
ranging code signal tha t enables Mis
sion Control to track and determ ine 
range of “Spider”.

Biomedical data pertinent to astro
naut heartbeat is transm itted by the LM 
(so earth-bound doctors can monitor 
and record the physical condition of the 
spacemen), as is telemetry, voice (using 
redundant S-band equipment) and, in 
case voice capability is lost, an em er-
8 R e p rin te d  from  ‘•CQ,*’ J u n e  1969.

S-band Transm it .... .... 2282.5 Me.
S-band Receive .... .... 2101.8 Me.
V.h.f. Channel A ... .... 296.8 Me.
V.h.f. Channel B .... .... 259.7 Me.

Table 1.—LM Frequencies.

gency key is provided for c.w. com
munication to the Manned Space Flight 
Network.

Most of the same information can 
be exchanged between “Spider” and 
“Gumdrop” (voice identifier for the 
Command Module) that can be sent 
directly to earth from the LM. How
ever, these communications are carried 
out on v.h.f. Normal voice chatter goes 
out on 296.8 Me. simplex. Backup is 
accomplished on 259.7 Me. simplex. 
V.h.f. ranging, which is initiated by 
“Gumdrop” uses both v.h.f. channels 
as a duplex operation.

When the two orbiting spacecraft 
are behind the moon, contact with Mis
sion Control is not possible. Simplex 
voice is maintained over the 296.8 Me. 
circuit between “Spider” and “Gum
drop” a t this time while telem etry data 
is fed over channel B into tape record
ers aboard the command ship to  be 
stored and re-transm itted to earth at 
32-times the original recording speed 
when radio conditions between earth 
and space improve.

LUNAR SURFACE 
COMMUNICATIONS

When the 16-ton Grumman Aircraft 
Spider has planted its legs into the 
moon’s crust, the orbiting CM will use 
its S-band system to talk to earth and 
v.h.f. to maintain communications with 
the astronauts who are on the lunar 
surface. The Lunar Module then be
comes the world’s most expensive f.m./ 
a.m. repeater. The LM takes the v.h.f. 
voice, converts it to S-band and re 
transm its it to the space network of 
earth receiving stations.

Should v.h.f. between the moonbound 
astronauts and the command ship not 
be satisfactory, earth stations may act 
as repeaters by re-transm itting S-band 
from the moon back into space to the 
CM.

TELEVISION
LM -to-earth capabilities from the 

moon are the same as in-flight except 
that, in addition, TV may be directly 
transm itted to earth from the lunar 
surface. In fact, one of the first assign
ments of the LM crew, after checking 
for landing damage, is to erect a 10-foot 
2200 Me. parabolic antenna.

The television system has a much 
more utilitarian use than just to show 
earthlings the spectacle of man’s first 
step on a foreign planet. It will pro
vide the closest, most exacting view 
thus far of the moon’s topography for 
instant evaluation by scientists in 
Houston. These same scientists can 
advise the spacemen which rocks to 
pick up and bring back, which features 
are important, and which way to point 
the camera. There are also plans to  set 
the camera on a tripod a distance away 
from the LM so that we on earth can 
see the actual blast off from the moon 
when the job is done and Spider re
turns to space for a rendezvous with 
the mother-ship. The television trans
m itter is located in the base section 
(descent stage) of the LM—the part 
that stays behind.

The small-hand-held TV camera 
designed for the Apollo programme 
weighs only 4js pounds. It has a band
width of 10 cycles to 500 Kc. and scans 
10 frames per second (f.p.s.) a t 320 
lines and 5/8 f.p.s., 1280 lines. The 
1-inch vidicon consumes about 7£ watts 
of power.

PLSS—PRONOUNCED PU SS
The well-dressed astronaut who 

strolls along Lunar Lane wears upon 
his back an all important unit known 
as the PLSS—Portable Life Suppoit 
System. The PLSS is a self-contained, 
self-powered rechargeable environment 
self-powered rechargeable environment
al control system. For four hours the 
back-pack supplies pressurised oxygen, 
cleans and cools the expired gas, cir
culates cooling liquids, and contains a 
transm itter for biomedical information 
and a dual v.h.f. transceiver for com
munication.

The PLSS has a contoured fibreglass 
shell to fit the astronaut’s back, and a 
therm al micrometeoroid protective cov
er. It has three control valves, and, on 
a separate remote control unit, two 
control switches, a volume control, and 
a five-position switch for the dual v.h.f. 
transceiver. The remote control unit 
rests on the chest.

The astronaut has available to him 
prim ary and secondary duplex voice 
communication, and physiological and 
environmental telemetry all of which 
must go through the LM to the CM on 
v.h.f., then from the CM to earth on 
S-band. The v.h.f. antenna for the 
PLSS is permanently mounted on the 
oxygen purge system. Two side-tone 
generators over-ride incoming audio in 
the headphones to notify of low pres
sures or low fuel reserve.

Page 8 Amateur Radio, September, 1969



Freq. (Me.) Vehicle Mode Information

2287.500 secondary CM PM
2282.500 transm it LM PM/FM
2272.500 CM FM
2106.400 primary CM PM
2101.800 receive LM PM
296.800 Ch. A CM/LM AM
259.700 Ch. B CM/LM AM
243.000 CM AM

10.006 CM SSB

R.F. EQUIPMENT
In several respects, r.f. equipment on 

the LM is much like that on its big 
brother Apollo. (Note: Unlike military 
ships, astronauts don’t refer to their 
spacecrafts as “she”, but rather “he”.) 
The S-band assembly consists of two 
identical phased-locked receivers, two 
phase modulated (p.m.) transm itters 
(0.75 watt output) with driver and 
multiplier chains, and a frequency mod
ulator (f.m.). The receivers and phase 
modulators provide the ranging, voice, 
emergency c.w., and telemetry trans- 
mit-receive functions. F.m. is prim ar
ily used for video transmission, but 
accommodates pulse-code-modulation 
telemetry, biomedical, and voice trans
mission. F.m. also provides limited 
backup for both p.m. units.

When more r.f. is required amplifiers 
can be brought into play. This assem
bly consists of two amplitrons (prim 
ary, 18.6 watts output; secondary, 14.8 
watts output), an input and output 
isolator (ferrite circulators), and two 
power supplies all mounted on a com
mon chassis. The r.f. circuit is a series 
interconnection of the isolators and 
amplifiers. The amplifiers themselves 
(which are saturated, rather than lin
ear) are broadband and exhibit high 
efficiency, high peak and average out
put power, but relatively low gain. The 
isolators protect both amplifiers and 
both S-band transm itter driver and 
multiplier chains. The isolators exhibit 
minimum isolation of 20 db. and a 
maximum insertion loss of 0.6 db. Only 
one amplifier can be activated at a 
time and when neither amp. is select
ed, a feedthrough path through the 
power amplifier exists with a maximum 
insertion loss of 3.2 db.
V.H.F. EQUIPMENT

Although the Apollo relies heavily 
on its S-band capabilities, the Lunar 
Module is oriented toward v.h.f. This 
equipment consists of two solid-state 
superhet. receivers and two 5-watt a.m. 
transmitters. One transm itter-receiver 
combination operates on 296.8 Me. 
(Channel A), the other on 259.7 Me. 
(Channel B), for simplex or duplex 
voice communications. Channel B may 
also be used to transm it pulse-code- 
modulation (p.c.m.) data from the LM 
to the CM at a low bit rate and to 
receive biomedical and space suit data 
from the astronauts who are outside 
the ship on the moon.

Voice, tracking/ranging, data 
Voice, TV, tracking/ranging, data 
TV, data
Voice, tracking/ranging, data 
Voice, tracking/ranging, data 
Voice, CM to LM, EVA, data 
Voice, CM to LM, data 
Recovery beacon

SIGNAL PROCESSOR
The signal processor unit is the com

mon acquisition and distribution point 
for most received and transm itted in 
formation, except that low bit rate 
split-phase data are directly coupled to 
v.h.f. Channel B and TV signals go 
directly to S-band f.m. The signal 
process or assembly processes voice and 
medical information and provides the 
interface to the proper r.f. generator, 
tape recorder, modulator, or computer.

This signal processor includes an 
audio centre for each astronaut and a 
premodulation processor where infor
mation is switched, mixed and modu
lated. It also has a repeater function so 
that v.h.f. received signals can be re 
transm itted on S-band.

The two identical audio centres pro
vide individual selection, isolation and 
amplification of audio received or trans
mitted from the LM. Each centre in 
cludes a mike pre-amp., headset am
plifier, VOX circuit, diode switches, 
audio gain controls, and an intercom 
system.

DIGITAL UPLINK
The digital uplink assembly decodes 

2101.8 Me. commands from earth and 
routes the information to the LM guid
ance computer. It also provides a veri
fication signal to the pilots that the 
equipment has in fact received all the 
needed information from earth and got 
it in fine shape. However, if for some 
reason the computer doesn’t get all the 
information it wants or it suspects 
some of it of being wrong, it will sig
nal through the S-band transm itter 
“no-go” and ask for a repeat. The 
uplink commands addressed to the LM 
parallel those inputs available to the 
LM guidance computer via the display 
and keyboard accessible to the space
men. The digital uplink assembly also 
provides another means of voice-backup 
if the received S-band audio circuits 
in the premodulation processor fail.

RANGING TONE TRANSFER
The ranging tone transfer unit oper

ates with v.h.f. receiver B and v.h.f. 
transm itter A to provide a transponder 
function between the command and the 
moon vehicle. The v.h.f. ranging tone 
input is made up of two acquisition tone 
signals and one track tone signal. Ac
curate ranging is accomplished when 
the track tone signal from the CM is 
received and re-transm itted from the 
LM.

ANTENNAS
The S-band steerable antenna is a 

26-inch diameter parabolic reflector 
with a point source feed that consists 
of a pair of cross-sleeved dipoles over 
a ground plane. Prim arily this antenna 
provides deep-space voice and tele
metry communications and deep-space 
tracking and ranging. This radiator 
functions over 174 degrees azimuth and 
330 degrees elevation coverage and can 
be operated manually or automatically. 
Initial positioning is done manually to

(C ontinued on Page 171

RF Carr’r Subcarr’r Subcarr’r
Information Freq. or Rate Modulat’n Modulat’n Freq.

Receive: 2101.8 Me. 
Voice 300 to 3000 cy. PM FM 30 Kc.
Voice Backup 300 to 3000 cy. PM FM 70 Kc.
Ranging Code 990.6 kilobits/sec. PM 70 Kc.
Uplink Data 1.0 kilobits/sec. PM 70 Kc.

Transmit: 2282.5 Me. 
Voice 300 to 3000 cy. PM or FM FM 1.25 Me.
TV 10 to 500 cy. FM baseband
Biomedical 14.5 kc. subcarrier PM or FM FM 1.25 Me.
Lunar Surface Unit 3.9, 5.4, 7.35, 10.5 

subcarriers
kc. PM or FM FM 1.25 Me.

Voice 300 to 3000 cy. PM baseband
Biomedical 14.5 kc. subcarrier PM baseband
Lunar Surface Unit 3.9, 5.4, 7.35, 10.5 kc. PM baseband

subcarrier
Voice Backup 300 to 3000 cy. PM baseband
Ranging Code 990.6 kilobits/sec. PM
Emergency Code Morse Code PM AM 512 Kc.
Pulse-code-mod. High bit rate: 51.2 PM or FM Phase 1.024 Me.

non-return zero Low bit rate: 1.6 Shift

Table 3.—Lunar Module S-band Capabilities.

Backup h.f. recovery link

CM—Command Module of Apollo. 
LM—Lunar Module.
EVA—Extra Vehicular Activity.

Table 2.—Frequency Chart of Apollo/Lunar Module.
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Useful Circuits Using Computer Board Transistors 
RON BROWNVK7ZRO 

In the August issue of "A.R." was 
presented a set of characteristics of 
transistors from I.B.M. computer circuit 
boards, showing typical values, with 
some indication of the spread of values 
to be expected. Although there may be 
some similarity between the transistors 
and certain commercial types (e.g. 
2N1300 series for 033, 083, etc.), it is 
definitely undesirable to make any 
definite use of such similarities, because 
the evidence shows too wide a variation 
of some of the characteristics of the 
computer transistors compared to the 
commercial ones. 

The data hinted, but did not state, an 
interesting fact: the computer tran-
sistors are high quality items, likely 
superior to the "general purpose" 
germanium types generally available 
commercially. They are usually char-
acterised by low leakage, low noise, 
and adequate gain—depending on type, 
of course. The power transistors (in 
the TO-3 case) have remarkable volt-
age and gain ratings, with good linear-
ity, and a healthy frequency rating. 

The circuits presented here use some 
of the transistors from computer boards. 
Even though satisfactory performance 
has been obtained, it may be necessary 
to experiment further to obtain opti-
mum results, depending on individual 
components. It will, in most cases, be 
possible to use transistors from the 
boards, other than those specified, but 
the previously presented data should 
be consulted first. Special attention, for 
example, should be given to the dif-
ference between the alloy junction (e.g. 
033, 083) types with modest frequency 
response, the alloy diffused (e.g. 015, 
065) types with high frequency re-
sponse but low BVbho, and the mesa 
types (e.g. 102, 152 with TO-18 case) 
having very good frequency response 
but quite low collector voltage ratings. 

• 215 Carella Street, Howrah. Tas., 7018. 

A T U N I N G FORK 
O S C I L L A T O R 

This little oscillator was devised to 
enable the YF to tune her violin.' See 
Fig. 1. 

The fork used is a British Standard 
" A " (440 c.p.s.) which costs about $1, 
Reference should be made to previous 
articles in "Electronics Australia"" and 
"Amateur Radio'" for details of mount-
1—Reasons: No piano and I got tired of having 

QSOs interrupted by the Y F wanting to 
listen to W W V . 

2—Jeffcoat, K., " A Tuning Fork Frequency 
Standard," "Radio , Television and Hobbies , " 
Oct. 1961, p. 28. 

3—VK3PB, " R T T Y the Easy W a y , " " A . R . , " 
Nov. 1967, p. 8. 

ing. Remember, however, that the fork 
must be mounted rigidly with respect 
to the earpieces. The circuit of Fig. 1 
is self-explanatory. 

T1 and the speaker could well be 
replaced by a two-inch speaker and 
appropriate transformer (1 to 2K pri-
mary impedance). R1 should be adjust-
ed so that oscillation is maintained at 
just below clipping level. 

The unit has now been operating 
quite successfully for several months. 
Output is quite loud enough for violin 
tuning, and frequency shift (checked 
against WWV) is undetectable. 

H Z 3 
66K 

fi-Qr^n 

DC1 

MIC.o 

F I G 1. T U N I N G F O R K O S C I L L A T O R 

TH1. TR2—083, or 034 (or 033) if supply polarity reversed, as well as polarity of 
C2 and C3. 

Speaker: Earpiece from BC611. or similar. 
T i — Output transformer from BC611, or similar. Rewound with half the number of 

primary turns. 
TH1—S.T.C. Thermistor, type R23. 
R1—Between 1K and 2K. see text. 
DC1 and DC2—Dr ive coils for fork. These consist of two high impedance headphones 

(complete), mounted 1/16 Inch from each fork tine. 
C I — T o resonate with DC1 at operating frequency. 

X 1 .039= : ^ I f l S P - ' 1 2 V i ;0068 
2 2 K P Mod. 

V . [Tt _ Out out. 
2uF12V 1uF 12V 

- ^ F ^ R Z H H F - I Z Z I -

d= : : : i D 2 f ] 4 \ \m : : 
01 1 - 2 U 5 0 * U D3 50 

uF 
12 V 

660n 
FIG. 2. A 3-5 WATT MODULATOR 

Capacitances in uF. If not indicated specifically. 
D i , D2, D3—Si l icon diodes from boards; see text. 
R1. R2, R3—See text. 
R4—'/< ohm wire; see text. 
T l—Dr iver transformer; see text. 

T2—Modulation transformer; see text. 
RFC—56 uH. from circuit boards. 
All other values uncritical. 
TRf, TR2. TR3—033 or 034. 
TR4—AT1138 . 036. or 042. 
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3y2 WATT MODULATOR 
Fig. 2 shows a transistor modulator 

which has now been in use for 18 
months in a 6 metre mobile; the final 
valve is a 6DL5. 

The unit operates from a 50K ohms 
dynamic microphone. R1 adjusts the 
drive level to the clipper diodes, D1 
and D2, which are silicon diodes f rom 
the computer boards,' and matched for 
equal forward voltage at 5 mA. forward 
current. 

Due to the low output voltage of the 
microphone used by the author, R1 was 
not required. R2 adjusts the modulation 
level. 

T1 was wound for the job, but i t 
should be possible to find a commer-
cial unit, such as the ones used in car 
radios. T2 is an ordinary 3.5 ohm to 
5K ohm speaker transformer with the 
3.5 ohm winding re-wound with the 
heaviest wire practical, and arranged 
to match 3 ohms. It is most important 
to connect the two windings of T2 so 
that the two d.c. magnetising compon-
ents tend to cancel. Under these con-
ditions the paper air gap spacer in 
the transformer may be removed. 

The collector current of the ATI 138 
is adjusted by varying R3 until Ir = 
1.8 amps. If this requires reducing R3 
below about 35 ohms, try a different 
diode for D3. R4 is obtained by using 
an appropriate length of copper or 

Tr 4 - 083 

=£25 uF 

F I G . 4 . P H A S E S H I F T A U D I O O S C I L L A T O R F O R F O X H U N T S . 

-These are the miniature glass-capsule type 
common on the boards, but some of them 
are silicon, and some are germanium. An 
easy way to tell the difference between 
them is to measure the forward resistance 
with an ohmmeter and compare it with that 
of a diode known to be silicon. Also works 
for transistors. 

resistance wire, calculated from the 
wire tables, or by finding the ohms 
per foot from a long piece which gives 
a reasonable reading on an ohmmeter. 

R3 and D3 form a voltage divider 
of the usual sort to bias the base of the 
ATI 138, but D3 also provides a meas-
ure of temperature compensation; 
ideally D3 ought to be germanium to 
balance the characterstics of the output 
transistor, but that would require a bit 
of experimenting about the values of 
R3 and R4 for optimum results. R4 
gives some negative d.c. feedback to 
reduce tendency to thermal runaway, 
and some negative a.c. feedback to 
improve quality. 

If you have an 036 or 042 from the 
computer board, you can use it in place 
of the AT1138. Or inexpensive t ran-
sistor types OC26, etc., can be obtained. 

If a very low-Z microphone is used, 
a common base pre-amplifier of con-
ventional design would be appropriate. 

7 5 A 

F l G 3 TWO METER TRANSMITTER P.m. 250 mW 

TR1. TR2—2BS Or 2N3M6. 
TR3—2N3S46. 
TR4—083. 
TRS— 071. 0S6. 
Tl. T2 See text. 

Coils: All wound with 18 s.w.g. tinned wire. 
LI—9 turns V« Inch slug, v2 Inch long, tap at 4'/2 

turns, link 1 turn in centre. 
L2—3Y? turns 3/8 inch diam.. 3/8 inch long, tap 

at 2V« turns, link 1 turn. 
L 3 S a m e as 12 but tap at TV* turns. 

TWO METRE TRANSMITTER 
Although it is very simple, this little 

transmitter gives very good results, 
considering that the input power is 
only 250 mW. It has been built in two 
versions: 

(a) As shown in Fig. 3, and (b) with 
the audio driver as a phase shift oscil-
lator (Fig. 4) for a fox-hunt trans-
mitter. 

T l is an OC71 to 2 x OC72 driver 
transformer, while T2 is an OC72 out-
put transformer with the secondary 
replaced by a centre tapped winding 
of about the same number of turns as 
the primary. The heaviest wire possible 
should be used, consistent with space 
available on the former. When re-
placing the laminations, place all of 
the E's together so that a small air gap 
will be formed. 

If it is desired to avoid the use of a 
tapped transformer, an ingenious al ter-
native system is possible with two 
diodes, as described on p. 96 of "Trans-
sistor Transmitters for the Amateur," 
by Don Stoner. It is also described 
on p. 170 of "E.E.B." for Dec. 1967, 
with improvements. 

Some trouble was experienced with 
transistor break-down in the 2B8 driver 
when modulation was applied; to avoid 
this, it was necessary to select a t ran-
sistor with a high BVcks.5 A small heat 
sink used on the driver may increase 
the reliability of the TO-18 types, be-
cause voltage rating decreases with 
temperature. If you don't have any 
luck, replace it with a 2N3646 or equiv-
alent. The Fairchild types do not appear 
to have impressive voltage ratings, but 
the fact is that the actual ratings may 
be as much as 100% higher than pub-
lished. 

The 2B8 and 193 types are TO-18 
planar transistors, characterised by 
high fi . The 150 series has low BV, 
so would be hopeless for this applica-
tion, though excellent in receivers and 
other LT locations. The 065 and 066 
are excellent TO-5 transistors having 
high BV and good gain at h.f., but 
with f T of the order of 75 Mc.; 48 Mc. 
would be asking rather a lot from them 
in common emitter configuration. They 
could well be worth trying as common 
base, in driver and/or final. 

A shield must be placed across the 
final transistor (between base and col-
lector), and the input and output cir-

5—The 193 series Is also worth trying. Note 
that the resistance in the base of the driver 
is low, su that for all practical purposes, nv.'Ki. ,C'U:',S Bv..:s-
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cuitry well isolated from each other. 
Good bypassing and short leads are 
imperative; thus, although the 0.1 uF. 
and 0.001 uF. by-pass condensers of 
driver and final are shown separated 
on the diagram (Fig. 3), the compact 
geometry used on a printed circuit 
board (not shown) resulted in the two 
being very close together. 

The neutralising of the final (if it 
proves necessary) is simple but effec-
tive, and is adjusted by varying the 
value of the 2.2 pF. condenser for best 
stability. The output link must be 
phased correctly. Neutralisation of the 
final will probably be required if a 
transistor with low fT is used. 

With compact geometry and the com-
ponents shown in Fig. 3, the transmitter 
was stable and performed well. The 
current literature" is, however, full of 
warnings about dire effects of tran-
sients or parasitics, and might be worth 
consulting if trouble is encountered. 
Various cures are offered. 

The unit was built on a circuit board 
about 2J" x 3". It was combined with 
an audio output stage (as shown in 
Fig. 5) and a super-regenerative re-
ceiver to make a small hand-held trans-
ceiver. 

LOW POWER CLASS B COMPLE-
MENTARY SYMMETRY AUDIO 
OUTPUT STAGES 

The idea of using circuit board tran-
sistors and disposals high impedance 
speakers had, for some time, appealed 
6—Recent issues of "QST," 

Australian "E.E.B." 
"Ham Radio" and 

to me as an economical way of making 
low power audio output stages. In fact 
it proved possible to build one, com-
plete with speaker, for less than $4. 

Fig. 5 shows the details. For best 
results, TO-5 high current (300-400 mA. 
rating) transistors from the boards 
should be used. These are: 

PNP: 030 and 026. 
NPN: 086 and 071. 

Mine were matched on a Kyoritsu 
tester for h™ and p within 20%. Even 
though the 086 should be a better match 
for the 030 than the 071, it was hard 
to find 086 mates for the 030s, so 071s 
were used. 

The pre-amplifier transistor can be 
any of the PNP TO-5 types (034, etc.), 
but note that I used transistors with p 
greater than 130; I suggest you do the 
same. 

I commenced the design with a 
mathematical approach (Ref.: T. Davis, 
"Miniwatt Digest," Vol. 2, No. 4, p. 
54-59), but I tired quickly, and adopted 
a more practical approach. I decided 
that the 030 was sufficiently similar to 
the AC132 to try direct substitution in 
already published designs (Ref.: "Mini-
watt Digest," Vol. 3, No. 3, p. 38-44) 
and to make any modifications required, 
by trial and error. The final design 
with layout, is shown in Figs. 5, 6 
and 7. 

After wiring, check, and switch on. 
Measure the voltage, VA and the col-
lector current of the 030. VA should 
be as given in Table 1, and the col-
lector current should be between 1 
and 3 mA. If not, adjust R4, or if a 

O-

0 30 or 026 

R4 
R1 

1 

0 30 or 026 

R4 
R1 

1 h " 
1 250uF 

- V 

W 
RL 

FIG.5. LOW POWER AUDIO AMPLIFIER. 

Voltage, 
Volts 

E R.. 
Ohms 

P„* 
mW. 

V A 

Volts 
Rl, R2 
Ohms 

R3 
Ohms 

R4 
Ohms 

6 8 130 3.6 3.9 4.7K 470 
9 15 300 4.9 3.3 6.8K 820 

12 27 450 6.8 2.7 5.6K 560 
18 33 700 10.0 1.5 9.IK 1000 

Input Impedance: Approximately 30 ohms at 1 Kc. 
Frequency Response: 3 db. down at 250 c.p.s. and 150 

* Power output at the onset of clipping (at 1 Kc.) 
Kc. 

c.r.o. is available, adjust for equal 
positive and negative clipping at maxi-
mum output. For best results, R3 will 
also need slight adjustment. 

With the low voltage versions, power 
dissipations should be acceptable at 
normal ambient temperatures, but with 
the 18v. version small heat sinks should 
be fitted. These can be made easily 
by cutting 1" lengths of aluminium 
tubing from an old t.v. aerial and push-
ing them over the transistors (for tight 
fit). 

- V OUT 

+ V 
FIG. 6 — B O T T O M VIEW (Actual Size) . 

As it stands, the circuit has a large 
amount of a.c. feedback from VA to the 
base of the 034 via R3. If this is un-
desirable for your application, it can 
be removed by dividing R3 in two, and 
by-passing the centre. The low fre-
quency cut-off point of 250 c.p.s. is 
limited by the 25 uF. condenser; if you 
want lower frequency response, in-
crease its value. 

All units performed satisfactorily, 
except that there was a small amount 
of crossover distortion with the 6-volt 
version. 

Vs • 

Table 1. 

- v » OUT 
FIG. 7 — T O P VIEW (Actual S ize) . 

DIODE SWITCHING A REMOTE 
CONTROLLED 3-CHANNEL 
6 METRE MOBILE 

Due to the fact that my 6 metre 
mobile is remote-controlled, the addi-
tion of two extra channels presented 
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quite a problem. Relays and step 
switches were considered, but in the 
end it was decided to try diode switch-
ing, mainly due to cost. 

My first attempt used 100K resistors 
from the h.t. line but not all crystals 
could be made to oscillate reliably, 
because the r.f. rectified by the diodes 
probably tended to turn the crystal off. 
Increasing the "on" current to the 
diodes to about 40 mA. each solved 
the problem, but the h.t. power supply 
was unable to provide the extra 80 
mA. needed. This was solved by sup-
plying the diodes from the l.t. line (6v.). 
This turned the crystals on reproduc-
ably, but resulted in interaction be-
tween the two sets of crystals by 
coupling through the low resistances 
used. The final method isolated the 
two sets of crystals with r.f. chokes, 
as shown in Fig. 8. 

Due to the fact that there is a large 
amount of circuitry at grid potential, 
it is necessary to be careful with the 
layout and shielding. For the same 
reason it is inadvisable to use more 
than three sets of crystals. The 56 ^H. 
chokes might be larger, but they were 
readily available from the computer 
boards (green body, colour coded; or 
brown body, lettered); occasionally 
larger chokes may be found on the 
boards. 

For 12v. supply, increase the values 
of the 82 ohm resistors to 180 ohms or 
220 ohms; incidentally, the 82 ohm re-
sistors also came from the boards. 50 
mA. might seem on the high side for 
the germanium diodes, but as this unit 
has been working for nearly 12 months, 
this current level can be regarded as 
satisfactory. As Leo VK7RG points out, 
if this was too much current the diodes 
would not take it for long. It is worth 
noting that if a germanium diode does 
not get more than moderately warm, 
it will take a given current indefinitely 
at a given room temperature. For the 
same reliability a silicon diode can get 
hot enough to hurt the touch. Be sure 
you know which is which before you 
start (see reference 4). 

I wish to thank R. L. Gunther, VK-
7RG, for his assistance in preparing 
this manuscript. 

trs 

Silver Plating of V.H.F. Inductances 
A. S. LUNDY,* VK2ASI 

Reference is often made to the use 
of silver plated inductances above 
about 50 Mc., but unfortunately the 
average Amateur has the problem of 
getting small "one off" jobs done. 

VK2ASI has been plating his v.h.f. 
inductances for several years now since 
building a 2 metre a.m. portable rig 
for a field day. This rig used a final 
that required 3 mA. of grid current 
across a 15K grid resistor. Upon firing 
up the rig, the usual 2 metre problem 
arose—not enough grid drive. In fact, 
only 2 mA.! 1 mA. short. What to do? 
The inductances were wound with bare 
copper wire, so three coils were re-
moved, one at 48 Mc., and two at 144 
Mc. from the driver stages. These were 
silver plated and then installed back 
into the rig and, without any altera-
tions to the circuit, except for a slight 
retune, 3 mA. of grid current was 
obtained. Success!—and now how to 
get it. 

An essential requirement in silver 
plating is that the electrolyte used 
must contain a very low concentration 
of silver ion. A solution of silver nitrate 
for instance would be unsuitable, as 
all the silver would be present as silver 
ion. This would cause the silver plating 
to be non-coherent and it would flake 
off. 

The electrolyte of choice is Potassium 
Argentocyanide solution. In this solu-
tion the argentocyanide ion is in 
equilibrium with only a very small 
amount of silver ion, hence the con-
centration of the silver ion A g + is low, 
nearly all the silver being present as 
argentocyanide ion [Ag(cn)2 ]—. 

To prepare the Potassium Argento-
cyanide solution dissolve 17 grams of 
silver nitrate in about 200 Mis. of dis-
tilled water or rain water, and 6 grams 
of sodium chloride in 100 Mis. of water. 
Upon mixing these two solutions, a 
white curdly precipitate of silver chlor-
ide will form and settle to the bottom 

1 36 Otho Street. Inverell. N.S.W.. 2360. 

Switch Position 1—52.830 Mc. 
2—53.032 Mc. 
3—53.100 Mc. 

Da—Germanium diodes from circuit boards. 
Db—Si l icon diodes from circuit boards. 
X I — 5 9 0 0 K c . , FT243 . 
X 2 51)92.5 KG. rT24:S. 

X3—5870 Kc.. FT243. 
X4—5443 Kc.. FT243 (for 1600 Kc. i.f.l 
X5—5463.2 Kc., FT243 (tor 1600 Kc. I f.) 
X6—5470 Kc.. FT243 (for 1600 Kc. I.f.) 

Unmarked components 
components. 

are original transceiver 

as a coherent mass. Decant the excess 
water off and wash the precipitate twice 
by adding 200 to 300 Mis. of water and 
decanting. 

The silver chloride is quite heavy 
and no trouble should be experienced 
in keeping it at the bottom while 
decanting. Add about 300 Mis. of water 
to the precipitate and leave where it 
will not be in direct sunlight or it will 
decompose. 

Now dissolve 14 grams of Potassium 
Cyanide in 200 Mis. of water and add 
about three quarters of it to the silver 
chloride, most of which will dissolve. 
Add small amounts of the cyanide solu-
tion to the silver chloride with stirring 
until all the silver chloride has just 
dissolved. Dilute to about 1 pint which 
should be sufficient for most jobs. The 
solution is extremely poisonous. All 
possible care must be taken with it. 

The work to be plated is made the 
cathode of the electroplating cell 
(negative voltage applied to it) and 
the anode is a piece of silver of at 
least 95% purity and about one inch 
square. A voltage of 6 to 12 volts at 
a current of 1 to 2 amps, is required, 
depending on the size of the object 
being plated. Too high a current will 
cause an effervescence at the work and 
the silver plating will be porous and 
will rub off. If this occurs, the current 
must be reduced either by lowering 
the voltage or if this is fixed ( I use a 
battery charger) by increasing the dis-
tance between the work and the anode. 

Silver ions are discharged at the 
object being plated, while cyanide ions 
are discharged at the silver anode. 
These combine with the silver to form 
silver cyanide which then dissolves 
back to potassium argentocyanide. This 
means that the electrolyte never "wears 
out", silver is simply transferred from 
the anode to the work. 

LEBANESE DX CONTEST 
The Lebanese Amateur Radio Association 

»R.A.L.) , in co-operation with the Lebanese 
Ministry of Tourism, Middle East Airlines Air-
Liban, and the Cadmos Hotel, announces a 
special D X Contest commemorating its 20th 
Anniversary. 

Contest Period: 0001 GMT. 4th October. 1969. 
through 2359 GMT. 12th October. 1969. 

Procedure: An OD station may be worked 
only once per band for credit ic.w. or phone), 
but may be worked on additional bands for 
additional point credit. 

Points: Contacts from Europe. Africa, and 
Asia count one point on 10. 15 and 20 metres; 
two points on 40 metres; and three points on 
80 metres. 

Contacts from North and South America. 
Oceania, and Antarctica count two points cn 
10. 15. and 20 metres; four points on 40 metres: 
and six points on 80 metres. 

Scoring: Final score is the total of points on 
all bands. 

Logs: Submit list of contacts with date and 
time in GMT, band, and points claimed to: 
R.A.L.. P.O.B. 1217. Beirut, Lebanon. Mailing 
deadline is 1st November, 1969. 

Prises: Grand prize of air tickets for two to 
Beirut from any point on the M.E.A. route plus 
a free double room at the Cadmos Hotel in 
Beirut for one week. Both good any time 
during the period 1st March through 31st Aug-
ust. 1970. 

The high scorer on each continent will be 
awarded a silver cup, and the high scorer in 
each country and U.S. call district wi l l be 
awarded a special certificate. 
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Design of a Three-Band Beam for 28, 21 and 14 Me.
B. SYKES;  G2HCG

EXPERIMENTING with antennae can 
be lots of fun, but when the final 
design must be suitable for mass- 

production and eventual use in all parts 
of the world, in all climatic conditions, 
the fun element tends to disappear. 
Nevertheless, the story of the problems 
involved and the methods used to 
achieve final success can still provide 
entertainm ent especially as, regardless 
of the amount of laboratory w ork in
volved, the final tests must be “on 
the air”.

REACTANCE COMPENSATION
The basic objective was to  produce 

a three-band beam with a performance 
on each band as good as a single-band 
beam. As always with antennae de
signs, the objective appeared to be 
quite impossible. A correctly designed 
single-band beam can be expected to 
operate satisfactorily throughout the 
whole of any one band with a possible 
exception of 10 metres. The match will 
normally fall off a t the edges of the 
band, but even this can be compensated 
for on a single-band beam by suitable 
reactance compensation.

Briefly, reactance merely means the 
effect of mis-tuning, and normally if, 
for example, a dipole is operating h.f. 
of resonance it will have an inductive 
reactance, namely it will look like an 
inductance. Similarly, if the dipole is 
l.f. of resonance, it will have a capaci
tive reactance. Now all that is neceses- 
ary to bring the dipole back on tune 
is to apply the opposite amount of 
reactance and, if this reactance can be 
made to vary with frequency inversely 
to that of the dipole, then it is possible 
to provide compensation and the an 
tenna remains on tune over a much 
larger bandwidth than normal.

These principles of reactance com
pensation may be applied quite simply 
to single-band beams by the use of 
stubs, etc., but the possibilities of re
actance compensation on a m ulti-band 
beam seem almost impossible and, in 
fact, most designs of m ulti-band beams 
have a considerably narrower band
width on any one band than an equiv
alent single-band beam.

TRAP DESIGN
Trap design is the fundamental in 

all m ulti-band beams and trap  per
formance may be divided into two parts. 
Firstly, the characteristics at resonance 
where a high degree of isolation is 
required, and, secondly, but possibly a 
more important characteristic and one 
which is so often ignored, namely, that 
of trap performance on the bands other 
than the resonant frequency.

With the thought in mind that it 
might prove possible to provide a 
measure of reactance compensation by 
means of the off-resonance character
istics of traps, various trap  configura
tions were considered. The normal 
type of trap using a resonant coil and
* J  Beam E ngineering  L im ited, N orthham pton, 

England.

capacitor has reasonable characteristics 
at resonance, although the bandwidth 
tends to be inadequate. The perform
ance on other than the resonant band, 
however, left very much to be desired 
and, far from providing reactance 
compensation, this type of trap was 
making the situation worse, resulting 
in very limited bandwidth character
istics of the antenna as a whole. Con
sideration was then given to the use 
of a quarter-wave stub, but although 
the resonance characteristics appeared 
to be improved and a better bandwidth 
could be expected, the off-resonance 
characteristic was still the opposite to 
that required for successful reactance 
compensation.

14 mHz

K - 21 mHz

2B mHz

HALF WAVE STUBS 
AT 21 mHz

FIG.1
The project of a no-compromise beam 

nearly foundered at this point and 
designs were actually in hand for a 
standard type of three-band beam using 
well known principles of trap design. 
L ittle enthusiasm existed for this an
tenna as not only did it not meet the 
specification, but it offered no more 
than existing commercial designs.

USE OF HALF-WAVE STUB
The usual British w inter weather 

took a hand here and kept the labora
tory antenna testing staff indoors with 
little to do but think, and suddenly 
the thought arose: why not try  a half
wave open stub as a trap? Considera
tion of the theoretical aspects of this 
idea showed considerable promise, not 
only that bandwidth would be adequate 
at resonance but reactance swing ap
peared to be in the correct direction 
at last to provide compensation against 
the reactance swings of the antenna 
alone.

Theory indicated therefore that re
actance compensation was possible, but 
to achieve an exact balance in practice

was quite another thing. Calculation 
of the reactance characteristics of the 
half-wave stub was no problem what
ever, but calculation of the feed char
acteristics of even a three-element yagi 
borders on the use of computer tech
niques and some practical work seem
ed to offer a far quicker solution.

Tests on full size antennae at 14 Me. 
are expensive and time-consuming and 
the results, bearing in mind the prox
imity of the ground and nearby objects, 
are unlikely to be reliable and repeat- 
able. Tests were therefore carried out 
a t 10 times the operating frequency, 
namely at 140, 210 and 280 Me. On 
these frequencies, using a sweep gen
erator, it proved possible to display on 
a cathode-ray tube screen the complete 
matching characteristics of the antenna 
on all three bands simultaneously and 
thus, not only would it be possible to 
see the effect of adjustments of the 
traps at their resonant frequency, but 
also the effect on the other two bands.

It proved possible to produce a high
ly efficient three-clement yagi operating 
on 140, 210 and 280 Me. and measure
ment of the bandwidth in practice 
showed that reactance compensation 
had indeed been achieved on the two 
lower frequency bands, but not at the 
highest frequency. The reason for this 
is of course that, at the highest fre
quency, namely 280 Me., the 280 Me. 
trap  is behaving correctly as an open 
circuit and to all intents and purposes, 
the rest of the antenna does not exist. 
On 140 Me., however, both the 210 and 
280 Me. traps are in series with the 
antenna elements although they are not 
resonant at 140 Me. The off-frequency 
trap compensating properties therefore 
operate and the match obtainable on 
the final antenna at 14 Me. was almost 
too good to be true: in fact better than 
1.1/1 from 14.0 to 14.4 Me. At 21 Me., 
there is still compensation from the 
28 Me. trap  which is in circuit but of 
course off-frequency, and although the 
match is not as phenomenally good as 
on 14 Me., there is still coverage of 
the entire band at better than 1.5/1. On 
28 Me., there is no reactance compensa
tion since, as previously stated, the 
traps have shut off the rest of the an
tenna, but nevertheless it has proved 
possible to obtain a match better than 
1.6/1 from 28.1 to 28.7 Me. Fig. 1 shows 
the schematic of how the three-band 
dipole finally looked using the half
wave traps.

MECHANICAL DESIGN
The next problem was one of mech

anics on how to accommodate this type 
of trap to a practical waterproof de
sign. The necessary properties are 
strength, lightness, resistance to weather 
and good electrical power factor. No 
one material is capable of providing all 
these properties and it proved neces
sary to use fibre-glass for strength and 
lightness together with polythene for 
insulation and good power factor.

The half-wave stub was composed 
initially of 72 ohm fiat-twin trans-
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mission line and attempts to place this 
loosely inside the radiator tube were 
doomed to failure due to uncontrollable 
capacitive effects. It was, however, 
found that the half-wave stub could 
be wound into the form of a coil with
out adversely affecting the electrical 
properties. Unlike a coil, however, there 
was no large external field, in fact the 
winding could be on metal with little 
effect, or it could be inside a metal 
tube without the adverse effects which 
occur when a normal coil is placed 
inside a close-fitting screening can.

The fact that the stub could be placed 
inside a tube led to the obvious con
clusion that the best place for it was 
inside the antenna elements and the 
final configuration is illustrated in 
Fig. 2, where there is complete pro
tection against the weather for the stub 
and the strength of the join is provided 
by the fibre-glass joint piece.

wavelength at 20 metres, giving a boom 
length of some 16 feet and a spacing 
on 15 metres of 0.185 wavelength, and 
on 10 metres of 0.25 wavelengths.

The increase on spacing on the two' 
higher bands is particularly advantag
eous in this design since, on 20 metres 
where spacing is closest, there are two 
traps in use to provide reactance com
pensation, and on 15 metres, where the 
effective spacing is larger requiring less 
compensation, there is only one trap in 
use, and on 10 metres, where no re
actance compensation is possible, the 
spacing is effectively quarter-wave and 
a three-element quarter-wave spaced 
beam has a dipole feed impedance of 
virtually 50 ohms with no problems.

The question of a balun was then 
considered, and although it proves very 
difficult in practice to measure the 
difference between antenna with a 
balun and one without, the no-com-

and the dipole showed the theoretical 
beam gain of 5.8 db., but a daily sked 
with VK2NN, using instantaneous 
switching between the beam and the 
dipole, showed a consistent 3 S points 
improvement' with the beam and this 
was repeated on similar skeds with 
WA8BBN. Three S points is 12 to 18 
db., which is quite impossible to achieve 
from a three-element beam, but this 
amount of DX gain quite definitely 
does exist.

Since this initial design was a three 
element to cover three bands, it was 
decided to name it the Triple Three, 
with the possibility of a family of 
Triples reaching to Triple Fours and 
Triple Sixes in the future. Doubts exist 
on whether it w ill be possible to achieve 
the same amount of reactance com
pensation with a 4 and 6 element beam 
and in any case, lots of headaches are 
in store from the mechanical stand
point in that a six element must have 
a wider spacing than one-eighth wave
length with consequent problems in 
boom design which w ill undoubtedly 
need to be larger than the present 2", 
bringing in all the attendant problems 
in the design of new fittings.

Sincere thanks are due to VK2NN, 
WA8BBN and G30UJ for their patience 
in providing the other end of the final 
test range, where business became 
pleasure.

WEATHERPROOF SLEEVE ZZ_
/ / / / / / / / / /  s / s / r / jM i * !

STUB WOUND ON— ^ FIBRE GLASS JOINT PIN
INTERNAL COIL FIG. 2FORMER

The mechanical considerations of the 
final design now had to be considered. 
A  half-wave element on 20 metres is 
quite simply and logically 10 metres 
long and the no-compromise design of 
the traps meant the dipole would in 
fact be half a wave long, namely 33 
feet. This length of element has to be 
supported in the centre and, assuming 
it to be made from 1" diameter tubing, 
the total area is just under 3 square 
feet. The wind pressure at 100 m.p.h., 
allowing for the circularity of the ele
ments, is 25 lbs. per square foot, and 
thus a 1" element at 20 metres w ill 
have to be designed to withstand 75 
lbs. of wind pressure.

The total wind pressure on a three- 
element array including the cross-boom 
will be approaching 300 lbs. The ob
vious method of reducing these stresses 
is to taper the element, thus reducing 
wind pressure on the tips where lever
age is greatest. Cost considerations 
dictate that the taper must be in the 
form of steps and it is convenient on 
a three-band beam to step the element 
size down at the point of insertion of 
a trap. Total wind pressure by this 
means is reduced to approximately 200 
lbs. at 100 m.p.h., but even so, to pro
vide an adequate margin of fatigue 
resistance, a 2" boom is essential.

SPACING AND FEEDING
On 20 metres, a spacing of one-eighth 

wavelength results in a reasonable sized 
antenna, but due to the close spacing, 
the Q is high and the provision of 
adequate bandwidth and match is very 
difficult. With reactance compensa
tion, however, the high Q of the close
spaced beam proved to be an advan
tage as is shown by the almost perfect 
match obtainable throughout the 14 Me. 
band. It was therefore decided to 
standardise on a spacing of one-eighth

promise thoughts definitely dictated the 
use of a balun, if only to reduce t.v.i. 
problems due to radiation from the 
feeder. The only possible type of balun 
which would not upset the careful 
impedance balance which had been 
achieved was a non-resonant device 
and design was finalised on the modern 
ferrite-ring balun which could easily 
be incorporated in a waterproof con
nector box.

A  word of warning is perhaps appro
priate here in that one particular type 
of ferrite strongly recommended in 
magazines proved to have utterly un
acceptable losses which appeared in the 
form of heat and a rising mis-match 
when power was applied to the antenna. 
Investigations had to be undertaken 
into the properties of ferrites and the 
correct type for this particular applica
tion was finally found and both the 
traps and the balun w ill withstand 
continuously 1 kw. of c.w.

GAIN ACHIEVED
Tests of short distance free-space 

gain showed that the theoretical maxi
mum of 5.8 db. over a single dipole 
was achieved and it is interesting to 
wonder how some quoted gain figures 
for three-element beams of 8 and 10 
db. can possibly be justifed. The 
answer of course is in the DX gain of 
an antenna system which depends 
mainly upon angle of radiation, thus 
considerable advantages must accrue 
from the use of the beam which can
not waste power upwards, as with a 
long wire or dipole.

It is difficult, however, to justify any 
numerical statement of this DX gain, 
but there can be no doubt that it exists 
— in fact tests were carried out using 
a dipole as a standard of comparison. 
Locally, tests of gain between the beam

PROVISIONAL SUNSPOT NUMBERS
M A Y  1969

Dependent on observation at Zurich Observa
tory and its stations in Locarno and Arosa.

Day R Day R
1 ....... 90 16 .... 121
2 ........ 77 17 .... 124
3 ........ 70 18 .... 117
4 ....... 73 19 .... 120
5 ........ 88 20 .... 123
6 ....... 71 21 .... 163
7 ........ 57 22 .... 178
8 ........ 87 23 .... 198
9 ....... 81 24 .... 205

10 ........ 100 25 .... 182
11 ........ 125 26 .... 177
12 ....... 149 27 .... 145
13 ........ 155 28 .... 136
14 ........ 169 29 .... 88
15 ....... 146 30 .... 54

31 .... 50
Mean equals 120.0.

Smoothed Mean for November 1968: 110.0.
—Swiss Federal Observatory, Zurich. 

4 " — ° — ■»— « — - — ...— •— — *•— ■■— » — - — •

TRANSISTORS
DIODES, FETS, RESISTORS,

CAPACITORS, etc., etc.

The W.I.A., Victorian Division, has 
available a wide range of new 
components. Members of any Div
ision wishing to take advantage of 
this service may obtain a compon
ents' list by sending a s.a.s.e. to:

DISPOSALS COMMITTEE,
P.O. BOX 65,
MT. WAVERLEY,
VIC., 3149.

+ -------- — -------— ..... ....... .........-  ■»
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Modifications to the No. 10 Crystal Calibrator
to use 3 Volt Filament Supply

P. DAW,* VK2AGJ

The diagrams show the power supply 
I used and the modifications made to 
the No. 10 Crystal Calibrator to oper
ate it from 3 volts d.c. filament supply.

The most difficult p art of the job is 
disconnecting R19 from the earth  lug. 
I used needle nosed pliers and care
fully bent the wire back and forth 
w here it was soldered to the lug until 
it broke. Then I lengthened the re 
sistor pigtail by soldering a wire to it 
w ith a small iron and insulated the 
lead with spaghetti tubing. 1 removed 
the screw holding the solder lug and 
mounted a piece of bakelite under it 
which extended to the large hole along
side.

An eyelet was placed in the bakelite 
and centered in the hole so that it 
would not short to the chassis and the 
pigtail of R19 soldered to this. An 
insulated link connected to points 1 
and 2 (L ll  and L2) completed the 
modification.

Three volts positive is applied to the 
large pin on the front panel instead 
of 12 volts.

The power supply showed slight 
hum when using the calibrator, but 
was not excessive. A larger capacitor 
in the l.t. filter would probably improve 
matters.

• "W oodlands." W om bat. N.S.W.. 2595.

x t a l o s c  m ix . v f o  ORIG INAL  C I R C U I T

40mA | 
250V

P O W E R  S U P P L Y

250V | 8mg-_
-O+250V

+ 3V

UNDER
LOAD

R19 - 22.0. UNDER PANEL EARTHED 
\T0 LUG HELD BY SCREW.

STRIP OFINSULATION WITH 
EYELET IN END PLACED IN 
CENTRE OF LARGER HOLE & 
MOUNTED UNDER SCREW. 
REMOVE R19 EARTH CON
NECTION & SOLDER THIS 
END OF RESISTOR TO THE 
EYELET. FOR 3V OPERATION, 

LINK POINTS 1 8 2. FOR 12V0PERATI0N 
REMOVE LINK & EARTH EYELET.

PART REAR VIEW OF N°10 xYAL CALIBRATOR
MODIFICATIONS TO USE 3V FILAMENT SUPPLY

0
1T4
xYal
O X.

L2

AVAILABLE NEXT MONTH!

1969-70

AUSTRALIAN RADIO AMATEUR

CALL BOOK
Order your copy now from your Division 

or usual Supplier
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I.A.R.U. REGION III. NEWS
The W.I.A. Director, John B. Bat- 

trick, VK30R, has written to all Region 
III. Amateur Societies inviting them to 
join the Association. A complete out
line of suggested activities with a copy 
of the interim constitution, provides a 
complete picture to the Region III. 
Association.

I.T.U. CONFERENCE
The agenda for this conference was 

listed in the August issue of “A.R.” and 
the I.A.R.U. Hdqrs. have stressed that 
it is important for I.A.R.U. Societies 
to contact their telecommunication 
officials to allow a m utual exchange of 
information.

The Region I. I.A.R.U. conference, as 
reported below, wish to achieve a 
mutual aim of expansion of Amateur 
space privileges generally for frequen
cies above 28 Me. The reason for w ant
ing this clarification is that I.T.U. regu
lations state that Amateur space activ
ities shall be permitted between 144 
and 146 Me. This has been interpreted 
by some administrations as prohibiting 
activity on other frequencies.

I.A.R.U. and Region I. feel that Ama
teur space communication (satellites 
and moonbounce) should be permitted 
in all bands above 28 Me. It should 
be the aim of all Societies to take up 
their question with their administra
tions, whether the result is a series of 
permissive footnotes to each Amateur 
band involved, or a change in the 
definition of the Amateur Service as 
contemplated by U.S.A.

A t the proper time Headquarters will 
apply to I.T.U. for admission of the 
International Amateur Radio Union to 
the Conference in observer status. Ob
servers from U.K., France, U.S.S.R. and 
U.S.A. are likely to be present as mem
bers of their respective delegations.

REGION I. CONFERENCE
During the week of May 4-10, Region 

I. Societies met in Brussels and dis
cussed matters of reciprocal licensing, 
Amateur Radio in developing countries, 
intruder watch and representation at 
the forthcoming space conference.

1970 will be the first year of a new 
system whereby one of the European 
contests (e.g. W.A.E.) will be the nuc
leus of a larger DX contest sponsored in 
the name of Region I. The Radio Sports 
Federation of the U.S.S.R. offered to 
provide the major trophy.

A world-wide set-up of 10 and 15 
metre beacons was endorsed by the 
Conference. G2BVN is co-ordinator.

Promotions programmes will be un 
dertaken to create a widespread interest 
of Amateur Radio among citizens of 
developing countries.

NEW MEMBER FOR REGION III.
The Western Samoa Amateur Radio 

Club has been approved by Member 
Societies of the I.A.R.U. The Secretary 
is Ron F. Stager, P.O. Box 498, Apia, 
Western Samoa.

Call Signs in the Territories
Federal Secretary,
Wireless Institute of Australia,
Box 2611W, G.P.O.,
Melbourne, Vic., 3001.
Dear Sir,

As you know, am ateur radio stations 
licensed for operation in the Territory 
of Papua-New Guinea and other ex
ternal territories other than Antarctica 
have hitherto been assigned call signs 
prefixed by the letters “VK” followed 
by the numeral “9” and two or three 
other letters of the alphabet.

As a result of a review which was 
made recently of the call sign position 
in the areas concerned, it has been 
decided to re-arrange the “VK9” series 
to provide distinctive call sign groups 
for each of the territories in question.

Accordingly, as from 1st July, 1969, 
full privilege am ateur stations author
ised for operation in the territories 
concerned will be allocated call signs 
from within the particular group set 
aside for the area in question as 
indicated hereunder:

(a) Papua-New Guinea—
VK9AA — VK9MZ

(b) Norfolk Island—
VK9NA — VK9NZ

(c) Christmas Island—
VK9XA — VK9XZ

(d) Cocos Island—
VK9YA — VK9YZ

(e) Other territories under 
Australian jurisdiction—

VK9ZA — VK9ZZ
Call signs for limited am ateur sta

tions will be allocated on the same 
basis except, of course, that the suffix 
letters will be preceded by the letter 
“Z”.

Notwithstanding the abovementioned 
alterations in call sign arrangements, 
however, in view of the significance 
which many am ateur station licensees 
attach to call signs, particularly in 
cases where they have been employed 
for a long period, no licensee will be 
required, at this stage, to forego an 
existing call sign which does not con
form with the new allocation plan un
less he makes a specific request for 
such a change.

It would be appreciated if you would 
be good enough to arrange for inform a
tion concerning the abovementioned 
m atters to be included in your monthly 
journal, please.

Yours faithfully,
C. Carroll,

for Director-General.

JAMBOREE-ON-THE-A1R
Most Amateurs are aware that this 

event is to take place world-wide over 
the week-end of 18th and 19th October.

Have you thought of setting up a link 
station in a Scout Hall? VK3ASC 
expects to operate, over the whole 
48 hours if more volunteers come for
ward, from a Scout Hall in the Heidel
berg district. Any Amateur from the 
Heidelberg district who can offer assist
ance will be welcome and should con
tact Syd VK3ASC on 45-3002 (after 6 
p.m. most evenings) or 69-0300 ext. 200.

"Said the Spider in the Sky"
(C ontinued from  Page  9)

orient the steerable antenna within 
±12.5 degrees (capture angle) of the 
line-of-sight signal received from  the 
earth. Once the antenna is positioned 
within the capture angle, it can oper
ate in the automatic mode within the 
limits of its gimbal mount.

In flight, two omni-directional S-band 
antennas can be used; one forward, one 
aft on the LM. The radiators are right- 
hand polarised helicals tha t collectively 
cover 90 per cent, of the sphere a t —3 
db. or better. As mentioned earlier, 
there is also an erectable 10-foot para
bolic surface reflector that is unstowed 
from a side compartment of the descent 
stage after landing.

The two v.h.f. inflight antennas are 
also omni-directional right-hand cir
cularly polarised radiators. An 8-inch 
conical monopole with 12-inch radials 
is used between the LM and the space
men equipped with the PLSS. The 
monopole is mounted on the top of the 
LM and is erected by an astronaut 
after landing the LM.

Summing up the communications 
system aboard the Lunar Module, it 
might be said that flexibility is the 
by-word, for in nearly every respect, 
redundancy of function has been “en- 
gineered-in”.

Without waxing too poetic, it might 
be said that despite the superficial ugli
ness of America’s “Spider in the Sky”, 
its real beauty “lies in the harmony 
of man and his industry” that it repre
sents.

DURALUMIN 
ALUMINIUM 

ALLOY TUBING
IDEAL FOR BEAM AERIALS 

AND T.V.
★  LIGHT ★  STRONG

★  NON-CORROSIVE
Stocks now available for 

Immediate Delivery

ALL DIAMETERS— 1/4' TO 3"
Price List on Request 

STOCKISTS OF SHEETS- 
ALL SIZES AND GAUGES

GUNNERSEN ALLEN METALS
PTY. LTD.

SALMON STREET, 
PORT MELB’NE, VIC.
Phone 64-3351 (10 lines) 
T’flrems: "Metals" Melb.

HANSON ROAD, 
WINGFIELD, S.A.
Phone 45-6021 (4 lines)
T'qrams: "Metals" Adel.
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AMATEURS LOCATE MISSING AIRCRAFT 
On Thursday, 17th July, 1969, a light 

aircraft with five people on board was 
reported overdue. It had last reported 
its position as being near Ararat at 
about 2100 hours. The following morn-
ing a search aicraft spotted what ap-
peared to be wreckage approximately 
three-quarters of a mile south west of 
the television transmitting tower at 
Lookout Hill in the Mount Cole Range. 
The staff at the National television 
station were informed that it was pos-
sible the plane had crashed not far 
from the transmitting site, 

Three local Amateurs figured promin-
ently in the ensuing search, these were: 
The Officer in Charge of the National 
Station, Harvey Lelliott, VK3ZG; staff 
members, David Giles, VK3ADS, and 
Neville Maddern, VK3AAQ. 

After a discussion at the station, the 
O.I.C. decided that, as it was unlikely 
that there would be any search parties 
operating in the area for some time, a 
search could be instituted using station 
staff. Using VK3ADS' car equipped 
with 2 metre f.m. equipment, VK3ZG 
and VK3ADS set off for the probable 
crash site. 

Before leaving, they had carefully 
studied a map of the area and worked 
out, with astonishing accuracy, the 
probable position of the wreckage. 
VK3AAQ, in Ararat, was contacted by 
phone and requested to make radio 

contact with VK3ADS. Within five 
minutes of receiving this request, con-
tact was made between the two mobiles 
and once it was ascertained that the 
contact could be maintained in the 
search area, the Ararat Police were 
advised that VK3AAQ was in radio 
contact with a search party. At this 
stage, the Police had cars moving to-
wards the area but advised that the 
spotter plane was not certain that what 
he had seen, was, in fact, the missing 
plane. 

Approximately half an hour after the 
initial contact, VK3ADS reported that 
they had located the wreckage and that 
two bodies had been found. VK3ZG 
remained with the wreckage and con-
tinued the search for the missing people 
while VK3ADS drove back to the main 
mountain road to direct Police and 
rescuers to the scene as well as mark-
ing the route to be followed for any 
late arrivals. VK3AAQ, meanwhile, 
notified the Police by phone the details 
thus far, which they were then able 
to pass on to their cars which had still 
not arrived at the area. Contact was 
maintained between the two Amateur 
Stations until the Police arrived and 
established that they could maintain 
radio contact with the Ararat Police 
Station from the scene of the accident. 
The Amateurs' job was then completed 
and both stations closed down. 

At this stage it should be pointed out 
that, although the traffic was carried 
by two Amateur stations, there were 
two other stations standing by ready to 
play their part if required. These two 
were Stan VK3SE at Ballarat and Ted 
VK3ZQA in Ararat. 

The operation went off very smoothly 
and should be worthy of recording that 
once again Amateurs were ready and 
able to provide communication when 
the need arises. 

Perhaps it should also be mentioned 
that the Amateurs' participation was 
entirely on their own initiative, they 
were not requested to render help by 
any authority. Just how much time 
they saved the authorities is difficult 
to pauge. but as there was no commun-
ication between spotter plane and 
ground parties, it is quite possible that 
several hours could have been saved. 
Had anyone survived the crash, this 
time could have meant the difference 
between life and death. By the time 
Police and rescuers arrived at the scene, 
VK3ZG had located two more bodies 
and VK3ADS then located the fifth and 
final victim. The part played by 
VK3ADS and VK3ZG must surely be 
worthy of recognition, but anyone who 
followed the press and radio coverage, 
would not have known the part these 
two, and Amateur Radio, played in the 
drama. 
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PIC RF SWITCH

Switching of r.f. power can now be 
done quickly and safely, with minimum 
losses, by using the latest system of 
r.f. power transfer, the Pic Polyswitch, 
now available from Bail Electronic 
Services. Designed for higher load
carrying, they are capable of handling 
1 kw. a.m. or 2 kw. p.e.p. Of ceramic 
construction with silver plated con
tacts, these switches are sealed against 
dust and are easily mounted; will take 
standard PL259 co-ax. connectors. Two 
models are available, the PS750, single 
pole, 5-position switch, and the PS752, 
single pole, 2-positions.

Further information may be obtained 
from Bail Electronic Services, 60 Shan
non St., Box Hill North, Vic., 3129.

EDDYSTONE EC10 RECEIVER

R. H. Cunningham Pty. Ltd. have 
released the latest product from Eddy- 
stone, the EC10, transistorised com
munications receiver. Designed for com
mercial and Amateur use, the EC10 is 
fully transistorised, of compact dimen
sions and is light in weight. Five fre
quency ranges provide continuous cov
erage from 550 Kc. to 30 Me., including 
the broadcast band, marine band from 
1500 Kc. to 3000 Kc., and six Amateur 
bands from 160 metres to 10 metres.

Features include built-in speaker, 
b.f.o. and a flywheel-loaded tuning knob 
controls a gear drive with a reduction 
ratio of 110 to 1. Power is derived 
from six U2 type batteries housed in a 
separate detachable compartment. An 
alternative a.c. power supply is avail

able if required. Housed in a metal 
cabinet, the EC 10 is of robust construc
tion and finished in an attractive two- 
tone grey. A fully illustrated technical 
brochure is available on request. List 
price, $179.40 plus sales tax where 
applicable. A.c. power supply extra.

Further information from R. H. Cun
ningham Pty. Ltd., 608 Collins Street, 
Melbourne, Vic., 3000.

A & R CATALOGUE
The new 1969-70 A & R-Soanar 

Group catalogue of power supplies, 
transformers and chokes is now avail
able. Comprising 26 pages of technical 
data and specifications, the catalogue 
features a wide range of transformers 
and chokes, with a detailed stock price 
list.

A section is devoted to power supplies 
which include precision and regulated 
types to meet applications for labora
tory, commercial and Amateur use. The 
catalogue is available free and enquir
ies should be directed to A & R Elec
tronic Equipment Pty. Ltd., 42 Lexton 
Road, Box Hill, Vic., 3128.

RAPAR MULTIMETERS

Available from Radio Parts Pty. Ltd. 
is a new range of multimeters to suit 
many applications for commercial and 
Amateur use. Branded Rapar, there are 
six models priced from $9.00 for the 
YT68A model, to $45.00 for the SK100, 
a full size meter fitted with a carrying 
handle. Specifications and other details 
are featured in Radio Part’s advertise
ment elsewhere in this issue.

*

CORNISH AWARD
This aw ard  is issued by th e  Cornish Radio 

A m ateur Club for w orking  stations in  Cornw all, 
England in th ree  classes.

European: Class I. 30 points; Class II., 20 
poin ts; Class III., 10 points.

N on-E uropean: Class I., 15 poin ts; Class II., 
10 points; Class III., 5 points.

E ach d ifferen t Cornish station  counts one 
po in t b u t sam e station  w orked on a  d ifferent 
band  also counts.

QSL cards need  no t be sen t b u t log  data  
m ust be confirm ed by two licensed Radio A m a
teu rs  o r by an  officer of a N ational Radio 
Society.

C.H.C. all d irecto ry  rules apply AOMB/M 
free disabled  and B /P . A vailable to  S.w .l's. 
Apply w ith  G.C.R. and  5 /-, $1 or e igh t IRCs to: 
A w ards M anager, Ted Bowden, G2AYQ, “A l
bany House,” Goonown, St. Agnes. Cornw all, 
England.

ADDITIONS TO BOARD 
OF DIRECTORS

Hy-Q Electronics, of Frankston, Vic., 
an independent quartz crystal manu
facturer, has announced the following 
additions to their Board of Directors.

Mr. D. H. Rankin, M.I.E. (Aust.), 
A.M.I.R.E.E. (Aust.), has been appoint
ed Technical Director.

Mr. Rankin, a fully qualified Chart
ered Engineer, has had a long associa
tion with a prominent crystal manu
facturer as Chief Crystal Engineer.

He has travelled extensively and has 
attended many important Crystal/ 
Frequency Symposiums in the U.S.

Mr. R. W. Taphouse has been ap
pointed Manufacturing Director.

Mr. Taphouse was formerly Manager 
of the Crystal Division of a prominent 
manufacturer and has many years of 
experience overseas in the crystal manu
facturing industry in a senior produc
tion capacity.

CHASSIS HOLE PUNCH
A sheet metal punch that will cut 

holes in steel and aluminium up to 16 
gauge is now available in a range of 
sizes for hole diameters from 3/8" to 
1-1/4". Branded Q-Max, these metal 
punches cut cleanly and leave no jag
ged edges and will be found ideal for 
the hobbyist and Radio Amateur not 
equipped with a machine shop. Punches 
to cut square (11/16" and 1") and rec
tangular (21/32" and 15/16") are avail
able also ex stock.

Further information from R. H. Cun
ningham Pty. Ltd., 608 Collins Street, 
Melbourne, Vic., 3000.

W.A.V.K.C.A. AWARD
T he following A m ateurs have received  th is 

A w ard during  th e  period  1/7/68 to 30/6/69:

Cert. No. Call C ert. No. Call
337 ZL2NV 354 UB5KDS
338 JA7M A 355 ZL3RK
339 KR6TAB 356 JA2CZS
340 ZL3JU 357 JA2LA
341 UAORV 358 JA1NDO
342 JA 1FI 359 ZL1AMN
343 SM0ATN 360 GW4NZ
344 ZLION 361 WB6IUH
345 G4JZ 362 JAIOCA
346 OK1MP 383 JA1MIN
347 ZL2QK 364 VP7NH
348 JA2JTCV 365 W4UAF/KH6
349 KR0KQ 366 UA3UJ
350 VP7NA 367 UB5MZ
351 JA1AKH 368 GM3CFS
352 VE5FO 369 K4AUL
353 DL1MD 370 JA6BEE

VK S.W.L. D.X.C.C. AWARD
1. WIA-L3042 Eric Trebilcock 1965
2. WIA-L2022 Don G ran tley 1965
3. WIA-L3211 W arw ick Sm ith 1966
4. WIA-L4018 Chas. Thorpe 1966
5. WIA-L5080 E rn ie  Luff 1967
6. WIA-L3229 Bob H alligan 1967
7. WIA-L6021 P e te r Drew 1968
8. WIA-L2283 Bob M acintosh 1969
9. WIA-L508B Steve R eudiger 1969

10. WIA-L3185 B rian  H annan 1969
(All enqu iries  to Eric Trebilcock (WIA-L3042), 

S.w .l. A w ards M anager for VK, 340 Gillies 
S treet, T hornbury , Vic., 3071.)
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m Reac^ctzine r e v ie w
C om piled  by Syd C la rk , V K 3A S C

"BREAK-IN”
June 1969

The (163 H.F. Beam, ZL2ASJ. This beam 
operates as a six-element on 10 and 15, and 
as three-element on 20. It is a full-sized beam 
and the longest element Is about 34 feet long. 
The boom is made from two sixteen foot 
lengths of 2 x 1ft inch Oregon. Tuning for 
operation on the two higher frequency bands 
is accomplished by LC circuits inserted at the 
element centres and the switching is done by 
relays.

Simple Beam Rotator, ZL1AYT. A “ hand- 
raulic”  system rotated by leaning out the 
window to swing the beam around. The beam 
in this case being a 2 metre six over six 
skeleton slot type.

V.H.F. Antennas, ZL1TFE. Describes the 
usual types of v.h.f. beams and methods of 
matching.

All All-Band Transmatch, ZL1FS. The author 
means all h.f. bands.

The 21 db. Two Metre Sly Beam, ZL4TAH. 
This is a different type of long yagi and the 
name comes from “ Suspended Long Yagi" 
because the beam is made up ladder fashion 
from aluminium tubing and artificial fibre 
cordage. It folds into a neat bundle for trans
port.

Home-Brew Hcllwhip, ZL3QR. The interest
ing thing about this eight ft. helical whip is 
that it has a matching section at the bottom 
consisting of several 7-inch sections with the 
pitch of the winding diminishing from 2 to 
1/8 inch before going into the close-wound 
section. The author claims this technique in
creases the impedance from about 20 to around 
50 ohms.

Coupling the Co-ax. to the Antenna. Some 
interesting ideas for coupling the co-ax. and 
a dipole at the centre.

Tips on Tuning a Beam, W6BLZ.
The issue is completed by all of the usual 

features.

" C Q ”
May 1969—

The front cover describes this as a “Special 
Surplus Issue". Do not give it away at this 
stage for what they mean is that it is espec
ially devoted to the modification of Disposals 
equipment

The ARC-5 Receiver Transmitter. W2DYR 
describes a phasing type s.s.b. rig for use on 
7 Me. He suggests others can be used for 
operation on 1.8 or 3.5 Me.

A Q5er for the BC454. W3EAG describes how 
to use a BC453 as a second i.f. at 85 Kc. to 
give the faithful 3-6 Me. BC454, with its 1415 
Kc. i.f., greater selectivity.

Converting the No. 19 Sets, by W6JTT. This 
is an article I never expected to see in an 
American magazine. Apparently some British 
disposals has percolated onto the American 
market and in some quarters is highly prized.

Surplus British Electronics. W6JTT gives a 
good run-down on what is available from Brit
ish sources and suggests how the best use can 
be made of it.

Putting the Raytheon 21TR11A F.M. Trans- 
mitter/Receiver on Two Metres, WA2DND. Lots 
of miniature tubes and an 832A.

Putting the URC-ll on 220 Me., W3TFA. A  
small hand-held walkie-talkie type equipment 
for operation on our shortest v.h.f. wavelength.

Putting the Motorola R394/U F.M. Receiver 
on Two Metres. W6JTT must have a whole 
station made up from “ surplus” .

Re-inking R.T.T.Y. Ribbons. W2IDX. To think 
I always thought they used standard typewriter 
ribbons. That shows how much I know about 
r.t.ty.!

Two Metre F.M. with the ARC-5, W2IAZ. The 
unit described here was never seen in quan
tity on the Australian market.

A Power Supply for the URC-4 and URC-ll. 
Modern solid state circuitry to replace those 
accumulators.

The Galaxy GT-550 Transceiver, W2AEF. Wilf 
reviews a piece of equipment which is not yet 
surplus.

June 1969
A Two-Channel Converter for Apollo Recep

tion, W6AJF. Perhaps there are a number of 
VK Amateurs who wish this had appeared a

month before Apollo 11. Come on fellows, 
don’t despair, there is still time to build one 
for No. 12.

The Pop Bottle Vertical, WA0EMS. The Ama
teur is noted for his skill in improvisation and 
WA0EMS makes a “Coca Cola”  bottle into a 
re-useable.

Simultaneous Transmitter and Receiver Opera
tion, W2EEY/1. A  subject which should be 
dear to the hearts of all N.F.D. “ multiple 
operator”  teams. Or, so that’s how to work 
three bands simultaneously.

A Current Sensitive Pilot Lamp, W1USM. 
A very sure way of indicating current flow. 
The transformer need not be so large of course!

An Improved 7360 Converter for 14 and 21 Me. 
VU2JN. It uses two innovations in addition 
to the 7360. Ferrite toroidal coils and a front 
end "Q " multiplier.

Build Your Own Tilt Over Tower, WA7EMM. 
The author is a professional engineer and the 
article probably contains sufficient information 
to satisfy the local council. One of the best 
articles I have seen in recent times.

What’s a Fortune Cookie, GM3BST. The story 
of his visit to the U.S.A. with the General 
Electric Company playing fairy godmother to 
John and Margaret Tuke reads as though he 
has been brain washed. Will someone please 
offer to brainwash me and my XYL in smilar 
fashion?

The Inverted Vee Contest Antenna, W3FQJ. 
Describes three “droopy dipoles” using one 
pole, one feed line and co-axial feed for opera
tion on bands from 6 to 80 metres.

Said the Spider in the Sky, K4DSN. This is 
it men, it gives details of the communications 
systems used on trips such as that just com
pleted by Apollo ll. It helped me answer 
questions from fellow workers and the kids 
at home.

“ CQ” Review: The Heathklt SB-290 Linear 
Amplifier, W2AEF. Since these units are being 
sold in Australia this will probably interest 
quite a few.

“QST”
June I960

The QRP 80-40 C.W'. Transmitter. WlCER
describes a small solid state rig for these two 
popular bands. Uses only three transistors, a 
zencr diode and is crystal controlled. An
other interesting point is that all the inductors 
are on toroids.

Aluminium Tubing—What Sizes are Avail
able. W1CP lists the sizes of round (circular) 
aluminium tubing available on the American 
market in grade 6061-T6 16IS-T61 which is
considered to be the best all round grade for 
use by Radio Amateurs and others for building 
antennas.

Cathode Ray Tube Display Unit for Satellite 
Weather Pictures, W7UGV. The picture repro
ducing system described here permits use of 
an ordinary camera for recording the slow-scan 
t.v. weather pictures transmitted by the Nimbus 
and Essa satellites. Relatively simple circuits 
are used, with horizontal synchronising con
trolled by pulses included in the picture trans
mission.

The Mainline TT/L-2 F.S.K. Demodulator.
W8SDZ continues the article commenced in 
May issue of “QST” . This demodulator will 
handle both 850 and 170 c/s. shifts.

1275/2125 C/s. Filters for the TT/L-2 F.S.K. 
Demodulator, K1PLP. In some of the pictures 
they look like the buns or “chignons” that 
the ladies prize so highly. He must have had 
a great deal of fun with his toroids.

Clean Up Your Harmonics, W1CP. Lew tells 
American readers how to stay out of trouble 
with the F.C.C. Since the American regula
tions are based on International agreement of 
standards, just as ours are, I suppose this will 
apply in Australia.

Three Innovations for Field Day, K 6YNB.
Take one lawn mower motor, one motor car 

alternator and a spare battery and your field 
day insurance is complete. Will supply in 
excess of 500 watts is the claim. No. 2 is a 
plywood construction to fit into the front seat 
of the car so that the equipment can be placed 
thereon and the log. etc., will be tilted at a 
convenient angle. No. 3 is a tilt-over tower 
for, in the writer’s case, a two-element quad. 
Three very interesting articles although it 
appears to me that the generating system is 
unnecessarily clumsy with its vee belt drive. 
The tower idea also looks very practical and 
will appeal to anyone handy with tools. My 
personal problem is centred around three 
lengths of 2-inch conduit and whether or not 
I can get a flange to fit?

Recent Equipment—Galaxy GT550 Transceiver. 
An updated version of the Galaxy V. which 
was so popular amongst Australian Amateurs 
a few years ago. This new model gets away 
from the necessity to squint to read the dial 
and uses a pair of 6LB6 tubes in the final 
running 550 watts d.c. input on sideband peaks. 
The c.w. rating is lower at 360 watts. It would 
appear that the sections of this transceiver

which are really new are the ones which are 
solid state because the receiver a.f. stages 
and the “ pre-mixer” chains have gone solid 
state.

Easily Constructed Antennas for 1296 Me., 
WA2VTR.

•  * •

In this issue is an article “ Three Innovations 
for Field Day” and on page 53 a letter from 
W4JRU on the use of motor car alternators 
for field day use. At the risk of buying an 
argument with some better technically quali
fied person. I am going to suggest a somewhat 
different approach.

The average car alternator is a three-phase, 
high frequency device. W4JRU suggests about 
180 c/s. at 2000 r.p.m. (The actual frequency 
can be worked out easily by counting the num
ber of pairs of poles and multiplying by revolu
tions per second.) The battery is necessary 
to provide field excitation and it is probably 
indispensible. Were I to use one of these 
alternators for the supply of a.c. power to a 
transceiver taking about 500 watts, I would 
need to split the load into three so that each 
phase would be loaded about equally. The 
average transceiver power supply does not 
lend itself to an easy splitting of the load on 
a constant basis, but I feel sure that no harm 
will come to the alternator if it is connected 
so that filament power comes off one phase, 
receiver h.t. off the second, and transmitter 
e.h.t. off the third (on an intermittent basis).

One of our Australian television manufactur
ers builds his transformers of about 150 v.a. 
rating at 50 c/s., onto bobbins which are very 
easily rewound if you can find some in the 
“ disposals”  market. If you cannot find any 
of these, then I feel certain that the bobbins, 
core and clamp assemblies can be obtained from 
Anodeon Sales in your own State.

The use of these three separate transformers 
will permit you to make a power supply, 
especially for your field day activities, which 
is designed to take the voltages from a car 
alternator and transform them to the levels 
required by the various circuits in your trans
ceiver. There does not appear to be any valid 
reason why the existing rectifiers in some 
cases and the filters in all cases cannot be 
used with this system.—VK3ASC.

“RADIO COMMUNICATION”
May 1969

A Simple Transistor Portable D/F and Gen
eral Purpose 169 Metre Receiver, G3EDM. 
Direction finding has gained popularity in Essex 
through the regular D/F contests held in recent 
years by Chelmsford and Colchester Amateur 
Radio groups.

Technical Topics. G3VA, regular feature. 
Fast squelch with FET gate, adjustable voltage 
stabiliser, dual gate MOSFET pre-amp; t.v.i. 
round-up; simple crystal filter; recent equip
ment. It is perhaps worthwhile to pause awhile 
and note that details are now beginning to 
filter through on the Signal/One CX7—“Don’t 
call it a Transceiver” . Pat gives some brief 
details. Aerial tuning unit; the Delta Loop 
beam, and the round-up concludes with r.f. 
diode probe.

As Steady as a Rock. G3JGO continues his 
discussion of crystal oscillators.

A Digital Clock. G3PHG describes a digital 
clock made from relatively inexpensive com
ponents.

A Simple P.S.U. for the BC22I, by G3MQT.
Transistors for Amateurs, by G3XIW.
A Roof Rack Fitting Top Band Mobile Whip,

G3JBU. Titles are self explanatory on the 
three latter articles.

“SHORTWAVE MAGAZINE”
May 1969—

In this issue G2HCG, of J-Beam Engineering 
Ltd., describes the development of a high gain 
system for 10, 15 and 20 metres, in an article 
titled “New Approach to Multiband Beam 
Design” .

This is followed by Part 2. Circuit details, 
general layout and construction, alignment and 
testing of “ Design for a C.W. Transceiver".

The Eddystone 740 and 750 Receivers, by 
G30GR follows. In this article the author 
gives helpful hints for those wishing to up
date these tube type receivers which are still 
capable of- giving quite good performance in 
the hands of someone with a reasonable amount 
of experience and common sense.

The last article in the issue is Linear Ampli
fier for Two Metres, by G3DAH. Part 1 of the 
description of a linear using a pair of 4CX250s 
in p.p. This unit is designed to follow the 
author’s transverter described in the July and 
August 1968 issues and to run the British legal 
limit of 600 watts p.e.p.

(continued next pagei
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“73”
May 1960

This issue is sub-titled “ Antenna Spectacular.’ ’
Who’s Who In Amateur Radio, W8GI. Cele

brities in our ranks.
Stacked Gamma Matched Turnstile, WA9LPC. 

About 10 db. on two metres—omini-directional.
V.H.F. Vacation Special, W2ZRX. Two metre 

slot antenna from aluminium foil.
S-Unlt Attenuator, WA5SWD. For calibrating 

“S” meters and measuring antenna gain.
In the Beginning, K1YSD. Not for serious 

Amateurs or heart patients.
Don’t K ill Your Generator, W1EZT. Just 

wound it a little maybe!
Working DX Without Six Elements. K5PAC. 

Persistence and sneakiness substitute for power.
The Short Vee Antenna, W3FOJ. 10, 15 and 

20 metre 56 ft. on a leg and it works. (Is this 
the G5RV?)

The Little Wonder. W5ZBC. 80-10 metre 
antenna—looks a lot like the Joystick.

Easy Tuning of the Quad, W4AZK. Multi
element quads can be difficult.

The Antennascope—An Effective Tool, by 
VE3CEA. It's okay if you know how to use it!

Two on Top, W6AJZ. 80 metre vertical 
which tunes both ends of the band.

Measuring Antenna Gain, W2EEY. You don’t 
just look around for signal reports.

QRP a New World to Conquer, W6TYP. 
Where 1,000 watts is a full gallon.

Report on the Galaxy 530, W6AJZ. Great new 
transceiver, read all about it.

Feeding and Tuning Three-Band Quad, W A- 
4VWY. Boomless Quad, novel approach, etc.

To Patch or Not to Patch, W5LHG. Here’s 
the latest news on patching.

Direct Reading S.W.R. Indicator, K3WRW. 
Tired of switching back and forth?

Asymmetrically Feeding Long Wires, W2EEY. 
Strange things happen when you move the 
feed around.

Compressed Vertical for 160, W6FPO. I f  you 
have room for a 120 ft. tower, pass this by.

Class A Transistor Amplifier Design, WA5SWD. 
Seven steps to total and complete success. 
Probably.

$4.08 Novice Special, WA7CSK. Why spend 
more for a nice 15 metre antenna?

How to Fly Your Kite, EI4R. Simple 160 
metre antenna for field day or expedition.

In Search of a Better Angle, K9YDE. Angle 
of radiation is of critical importance.

F.S.K. Exciter, W4LLR. Another bone for 
the r.t.t.y. fiends.

Telephone Beeper, W6BLZ. Handy gadget for 
the new phone patch laws.

KW. Dummy Load . . . Cheap, WB2PTU. 
Start using this instead of your antenna.

Mini-Bomb, W0SYK. Another of his little 
10 kw. amplifiers, almost.

DX from DL Land. DL4BR. What it is like 
over on that end.

Phonetics for the Pile-ups, KH6IJ. How to 
get your call letters through the mess.

Extra Class Licence Course, by the Staff. 
Part 4 of the series.

Economy Chronomter, WOEDO. Some Ama
teurs are pretty cheap.

4X150 Sockets, WA3AQS. Another short-cut 
for the cheapskate.

All Band Curtain Array, VK4SS. 160-10 metre 
and only 112 feet long. (V K  call signs do not 
often figure in the credits.)

How to Tune a Circuit, K5LLI. Figuring 
capacitance and parallel capacitance.

Mobile Antenna for Vacation Use, WB2WYO. 
Not much trouble and it works.

Plus all the usual features. There are plenty 
of articles but the quality appears to be slip
ping a little. Perhaps this Is due to “ 73’s” 
change of Editors.

June I960
Last month we had an Antenna Special and 

this month it is a “V.H.F. Special” . Some 
readers may be wondering where all the cryp
tic comments to "73” articles come from. I 
wouldn’t know, but they are in the index.

New Ways of Generating Microwave Power, 
K3PBY. New solid state devices you should 
probably know about.

Modification of V.H.F. Transmitters for C.W. 
Operation, KlOYB. Moonbounce? Auroral 
DX? You may need to use c.w.

Mondo Ham me, K1YSD. Read slowly, this 
may be injurious to your health (mental).

Straightforward S.S-B. for Six Metres, by 
VE4RE. Build this little beauty next week.

The 482’er Solid State. K lCLL. B ill Hofsing- 
ton gets you on 432 the fast, easy way.

Six Metre FET CONVERTER, W6RET. I f  
you are still using tubes in your converter, 
reform.

Compleat A.V.C., W8RHR. Showing how 
much can really be done to improve a.v.c.

Leaky Lines, K2AGZ. Random thoughts by 
a random thinker.

Field Day Fever, VK4SS. Your field day 
should only work out as well.

A Field Day to Remember, W8BVU. Field 
day can be loads of fun, give it  a try this 
year. This must have been his first.

Sunspots? Who Needs ’Em for Six Metre 
DX? K7ALE. Okay, so you can work ’em 
without sunspots, too.

Whipping Two Mobile, K6ZFV. Make your 
own whip for two metre mobile. Some handy 
tips on whips longer than lambda over four.

Design of U.H.F. Toners using Silicon Tran
sistors. Some good ideas for you u.h.f’ers.

How to Convert Your Receiver for Six Metres, 
W8RHR. Nice little converter for the 75A2 . . . 
or any other receiver.

Forty, Twenty and Two, WA8IYL. Nice 
simple vertical antenna using dielectric pipe 
unions.

A.T.V. Video Modulator, WBORG. One tran
sistor is all that it takes.

V.H.F., FET, More Of, K6KTP. Pre-amps, 
for 144, 432, etc.

Simple Scope for R.T.T.Y. Monitoring, W6JTT. 
Good news for all you r.a.t.t.s.

Curtain Rods Coat-hangers and Control Links,
K9STH. V.h.f. and u.h.f. antennas from the 
closet.

Facsimile and the Radio Amateur, Part 2, 
K6GKX. Answers to questions about F.A.X.

Soft Solder Construction of Cavities and Lines, 
WA9VFG. Makes those v.h.f. machining jobs 
a cinch, almost.

Police Converter, K0VQY. Enjoy the thrills 
of listening to police calls . . .  if it isn’ t 
illegal.

The Neglected Mini-Vee Beam, W0LBV. Small 
and it works like crazy on 10, 15 and 20. You 
read it here.

Modifying a Tube Converter for FET, W60SA. 
Makes a great improvement and doesn’t cost 
much.

A  Variable Resistance V.F.O. for Six and 
Two, K9ALD. Transistors, p.c. board, and 
tuned from afar. Also very stable.

V.H.F. Bandscanner, W A80IK. Watch the 
v.h.f. bands with the ALA-10.

Simple Converter for Slow Scan T.V. and 
Facsimile, W2LNP. Ridiculously simple, i f  you 
want to know. Let’s get going.

Confessions of an Appliance Operator, W3ETQ. 
How to ad-lib in spite of the state of the art.

AMATEUR GETS JAIL SENTENCE
“ QST”  reports an event that should be a 

warning to any ill-inclined Radio Amateurs.
In November, in Bowling Green, Kentucky, 

K4KHE was convicted on seven separate counts 
o f transmitting obscene, indecent and profane 
language on Amateur frequencies. The case 
had been investigated by the F.C.C. and the 
F.B.I. K4KHE was fined $100 on each o f the 
seven charges, totalling $700. He was also 
sentenced to six months in jail on each count, 
each period to run concurrently.

Two other Kentucky Amateurs, WB4AOE and 
W4EBG, were convicted for similar reasons. 
They received three months suspended sentence 
each, and they are on probation for two years. 
They were also fined $100 each.

"QST” also reports that ex-WN6PNZ, of 
Hollywood, California, has been denied an 
Amateur licence due to consistent past viola
tions of F.C.C. rules.

VICTORIAN DIVISION, W.I.A.

V.H.F. CONVENTION
will be held on

SATURDAY and SUNDAY, 
11th and 12th OCTOBER, 1969

at
MOONDARRA RESERVOIR

near MOE, Gippsland

Meals, Accommodation and Regis
tration, approx. SS each.

Trade Displays, Fox Hunts, Scram- 
les, Lectures, Bus Tours—  

the lot as usual.

Further Information Convention, P.O. 
Box 36, East Melbourne, Vic., 3002

V H F
Sub-Editor: CYRIL MAUDE, VK3ZCK 

2 Clarendon St., Avondale Helghta, Vic., 3034

Not much news at this time of the year. 
The most interesting to date is special prefix 
that has been allocated to us for next year, 
although primarily for operators on the lower 
frequencies they can be used by Limited 
licensees if they so desire. As yet no form of 
award has been decided upon for v.h.f. opera
tors, it is still possible that one could be made.

Heard on the grapevine that VK3 may have 
a two metre beacon later on this year and it 
is completely solid state. 73, Cyril VK3ZCK.

VICTORIA
In a recent two metre scramble on a cold 

Sunday night, 26 stations were heard exchang
ing numbers; for this time o f the year it  is 
a large gathering. Unfortunately on cold nights 
contacts can be hard to obtain.

A  variation in scoring is being made in the 
form of a handicap for those who have won a 
scramble in the past couple o f months. It  is 
hoped that this new system w ill give more 
incentive to those who have the attitude “ I 
won’t bother taking part as I have not got a 
hope” . Full details w ill be announced on the 
Sunday broadcast on the Sunday of the scram
ble.

The VK3 V.h.f. Group holds its monthly 
meetings on the third Thursday of each month 
at 2000 hours E.A.S.T. and visitors are always 
welcome. Fox Hunts are held on the Friday 
of the week following the Group meeting. 
Scrambles are on the second Sunday of each 
month.

During the summer months Field Days are 
held at frequent intervals. The dates of the 
forthcoming Field Days are: Sunday, Oct. 26; 
Sunday, Nov. 16; Sunday, Dec. 14; Thursday, 
Jan. 1; Sunday, Jan. 25; Sunday, Feb. 15; and 
Monday, Mar. 30.

The V.h.f. Group w ill hold its 1969 Conven
tion over the week-end 11th and 12th October 
at the Moondarra Reservoir, near Moe in Gipps
land. Further details appear elsewhere in this 
month’s “ A.R.”

AROUND AND ABOUT
The VK7 two metre beacon VK7VF, which 

is located at Devonport, Tasmania, is again 
operating on 144.9 Me. after having repairs 
and maintenance completed. The beacon trans
mits its call sign in m.c.w. and has a power 
input o f 15 watts to a QQE03/12, which is 
loaded by a pair of big wheels.

John VK3TN. ex VK5HP, is contemplating 
building a 10-foot diameter dish to use on 1296 
Me. John is planning to join the many others 
who have already operated on this band and 
those planning equipment.

The Christchurch, New Zealand, beacon is 
on 145.0 Me. and runs 20 watts input to a 
QQE03/20 and, like all Z L  beacons, uses the 
suffix VHF. Christchurch has a two metre 
trar/slator, input frequency o f 144.65 and an 
output frequency of 145.775 Me. and is designed 
for amplitude modulation.

Proposed Z L  f.m. net frequencies are 145.8, 
146.0 and 146.2 Me., with a maximum deviation 
of plus or minus 6 kc., polarisation vertical.

An interesting article in the W.A. V.h.f. 
Group Newsletter is about a system of cathode
less valves using Thorium 234 as the electron 
source.

The above information was gleaned from 
various magazines and newsletters.

W.I.A. 52 Me. W.A.S. AWARD
Cert. No.

85 ...

Additional 
Call Countries

New Member:
.... VK4VX ................ -

Amendments:
26 ................ VK4ZAZ ................ 8
50 ................ VK2ASZ ................ 3

RE LOG BOOKS
A  query raised at Canberra as to 

the length of time it is obligatory to 
keep a log book has been answered by 
the Department as paraphrased.

The log book showing the record of 
transmissions should be available for 
inspection 12 months from the date of 
the last entry.
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N E W  C A L L  S I G N S
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VK1AR—A. S. Radford. 50 Gouger St., Tor
rens, 2607.

VK1ZEB—E. J. Barnes, 26 Dennis St., Garran, 
2605.

VK1ZVT—D. S. Thomas, 5/17 Devonport St., 
Lyons, 2606.

VK2AU—J. B. Thomas, 81 Hanbury St., Went- 
worthvllle South. 2145.

VK2CA—R. M. Harnett, 40 Hermitage Rd., 
West Hyde, 2114.

VK2DG—A. J. Gillham, 34 Neerim Rd., Castle 
Cove, 2069.

VK2EV—J. R. McArthur, 136 Brighton Ave., 
Toronto, 2283.

VK20A—N. S. Hill, 14/749 Pittwater Rd., Dee 
Why, 2099.

VK2SB—R. W. Chaplin, 40 Charlton St., Nam- 
bucca Heads, 2448.

VK2BAR—B. A. Ritchie, 97 Deutcher St.. 
Temora, 2666.

VK2BBJ—A. D. Swinton, 547 Pennant Hills 
Rd., West Pennant Hills, 2120.

VK2BGR—G. J. G. Smith, 18 Macassar St., 
Cowra, 2794.

VK2BIN—I. T. Nance, 34 Spruce St., Black- 
town, 2148.

VK2BLG—L. Grimshaw, 28 Cliff Rd., Collaroy, 
2097.

VK2BLM—L. Morrison, 3 Evans St., Peak- 
hurst, 2210.

VK2BMD—M. A. Du Feu, 34 Ivey  St.. Lind- 
field, 2070.

VK2BNL—L. J. Yates, 26 Bulwarra Rd., Elean- 
ora Heights, 2101.

VK2BPV—P. J. Vernon, 10/7 Gilbert St., Dover 
Heights, 2030.

VK2BPW—P. G. Wickenden, 115 Victoria St., 
Lewisham, 2049.

VK2BSI—S. G. Riley. 36 Teviott St., Richmond, 
2753.

VK2BSN—N. A. Spratt, 1 Ventura Ave., M ir
anda, 2228.

VK2CAS—A. G. Svenson (Sqn. Ldr.), 53 Cox 
St., Windsor, 2756.

VK2ZHG—H. J. Ferrall, 338 Moore Park Rd., 
Paddington, 2021.

VK2ZKC—K. M. Cunningham, 55 Marshall St, 
New Lambton Heights, 2305.

VK2ZLU—L. A. McKenzie, 106 Ashmont Ave., 
Wagga Wagga, 2650.

VK2ZNN—N. N. Watson, 30 Rossford Ave., 
Jannali, 2226.

VK2ZNR—B. J. Byrne. 2 Lavai PI., Beacon 
Hill. 2100.

VK2ZPY—R. A. Girdo, Station: 111 Cooper
Rd., Birrong, 2143; Postal: P.O. Box 
324, Bankstown, 2200.

VK2ZPZ—W. Frost, 98 Young St., Cremorne, 
2090.

VK2ZRW—R. R. Winston, 20 Cooper St., Cess- 
nock. 2325.

VK2ZSX—R. A. Wells, 11 Astley Ave., Pad- 
stow, 2211.

VK2ZTP—J. P. Tomkins, 78 Aberdeen St., 
Muswellbrook, 2333.

VK2ZVO—R. P. Tester, 78 Lachlan St., Cowra, 
2794.

VK2ZZV—B. Z. Vlcek, 100 Murray S t, Tum- 
barumba, 2653.

VK3WJ—F. S. Kantor (Dr.), 22 Castella St., 
East Ivanhoe, 3079.

VK3AFS—R. G. Rowlands, 35 Cratloe Rd., 
Mt. Waverley, 3149.

VK3BAB—S. W. Platt, 2 Robinson S t. Moe, 
3825.

VK3BAK—V. H. Nledeck, 19 Talofa Ave., 
Ringwood East, 3125.

VK3ZWY—E. W. Ferrier, 178 Alma Rd., Bala
clava, 3183.

VK4FZ—E. B. Hall. 10 Kenilworth St., Sher
wood, 4075.

VK4KJ/T—L. Cordell, 12 Nesbit St., South- 
port. 4215.

VK4MJ—K. M. Kelly  (Dr.), 285 Monaco St., 
Surfers Paradise, 4217.

VK4NV—E. Robinson, Station: Menso’s Rd..
Maidavale, via Ayr, 4807; Postal: P.O. 
Box 491, Ayr, 4807.

VK40A—J. P. Baker, 18 Valiant St., Chermside 
West, 4032.

VK4PI—P. R. Tompson, 13 Comus St., Hamil
ton, 4007.

VK4QU—R. D. Ross. Station: 43 Wentworth 
Tee., Rockhampton, 4700; Postal: C/o. 
Commonwealth Bank, Rockhampton. 
4700.

VK4VE—Teachers’ College Radio Club, Victoria 
Park Rd., Kelvin Grove. 4059.

VK4WZ—W. E. Purser, 2/26 Guildford St., 
Kelvin Grove, 4059.

VK5GO— F. D. Voight, 67 Crittenden Rd., 
Smithfield Plains, 5114.

VK5SB—I. S. Brown. 5 Indarra St., Taperoo, 
5017.

VK5XJ—C. A. Pryzibilla, 42 Burbridge Rd.. 
Brooklyn Park, 5032.

VK5ZBA—B. T. Pointon, 5 Caroline Ave., 
Belair. 5052.

VK5ZFH—G. L. Stephens. 3 Bickford St., 
Richmond, 5033.

VK5ZJO—J. C. Willoughby. 30 Geraldine St., 
Valley View, 5093.

VK5ZKO—B. T. Parker. 10 Regent St., Pen- 
ington, 5013.

VK5ZLY—G. D. Trowbridge. 19 Raleigh Ave., 
Flinders Park, 5025.

VK5ZMO—D. M. Clegg, 6 Reynell St., West 
Croydon, 5008.

VK5ZRG—R. W. Greeney, 60 Illawarra Ave., 
Hove. 5048.

VK6DY—F. H. Smith. 93 Empire Ave., Wem
bley Downs, 6019.

VK6GN—G. E. Nixon-Smith. 385 Grand Prom
enade, Dianella, 6062.

VK6LZ—B. Telford, Station: Portable; Postal: 
Ruru Ave., Otatara R.D. 9; Invercargill, 
New Zealand.

VK6MC—W. R. Attwood, 45 Coventry Rd., 
Shoalwater Bay, 6169.

VK6PZ—P. Zeid, 34 Williams Rd., North Dia
nella, 6062.

VK6RL—R. F. Henwood, 43 Taylor Rd., Clare
mont, 6010.

VK6ZGF—J. A. Hassell, Flat 16, 367 Stirling 
H’way, Claremont, 6010.

VK7KW—C. S. Pcrger, 37 Galvin St., Laun
ceston, 7250.

VK7RJ—R. H. Waldon. 11 Mayne St.. Inver- 
may. 7250.

VK7RV—R. Chamberlain, 23 Lincoln St., Lind- 
isfarne, 7015.

VK7TF—T. W. Firth. 11 Rosewood Rd., Risdon 
Vale, 7016.

VK7ZNR—A. N. Richardson, 53 Cameron St., 
Launceston, 7250.

CANCELLATIONS
VK2LW—L. W. F. Waugh. Deceased.
VK2MY—J. F. McGregor. Not renewed.
VK2TV—W. G. Weiss. Not renewed.
VK2VI—V. J. Gay. Not renewed.
VK2YO—G. H. Younger. Deceased.
VK2ADZ—G. Harriman. Deceased.
VK2AFB/T—F. C. Barron. Deceased.
VK2AGN—G. E. Nixon-Smith. Now VK6GN.
VK2ALH—F. M. Scanlon. Not renewed.
VK2AZB—J. K. W. Bork. Not renewed.
VK2BAQ—A. G. Svensen (Sqn. Ldr.i. Now 

VK2CAS.
VK2BMT—M. R. Travena. Not renewed.
VK2BUA—U. H. Aalbers. Transferred to Vic.
VK2BZZ—G. A. Bentz. Not renewed.
VK2ZFR—D. K. King. Not renewed.
VK2ZHU—A. J. Hughes. Not renewed.
VK2ZIJ—I. R. Johnston. Not renewed.
VK2ZJB—S. J. Brown. Not renewed.
VK2ZKI—J. B. Thomas. Now VK2AU.
VK2ZLD—L. W. Doolan. Not renewed.
VK2ZLQ—L. E. Peasley. Not renewed.
VK2ZPC—P. J. Carter. Not renewed.
VK3ABC—F. D. Voight. Now VK5GO.
VK3ZKQ—D. W. F. King tCpl.l. Transferred 

to A.C.T.
VK3ZKZ—D. V. Hambleton. Transferred to 

Western Aus.
VK3ZPL—S. W. Platt. Now VK3BAB.
VK3ZYZ—A. B. Hamilton. Not renewed.
VK3ZZN—N. J. Spalding. Transferred to New 

Guinea.
VK4JD—J. L. Thomason. Transferred to N.S.W.
VK4NH—N. S. Hill. Now VK20A.
VK4PN—P. Lyons (Rev.i. Ceased operation.
VK4W A—W. R. Attwood. Now VK6MC.
VK4ZHH—E. B. Hall. Now VK4FZ.
VK4ZLB—B. J. Byrne. Now VK2ZNR.
VK4ZQT—Teachers’ College Radio Club. Now 

VK4VE.
VK4ZRL—R. D. Ross. Now VK4QU.
VK5HP—J. H. Lehmann. Transferred to Vic.
VK5PO—A. M. Perriman. Not renewed.
VK7DE—D. E. Burkinshaw. Not renewed.
VK7KT—C. Lindsay. Not renewed.
VK7LL—K. M. Kelly (Dr.). Now VK4MJ.
VK7SS—P. R. Tompson. Now VK4PI.
VK7ZCP—C. S. Perger. Now VK7KW.
VK7ZHF—H. J. Ferrall. Now VK2ZHG.
VK7ZRJ—R. H. Waldon. Now VK7RJ.

ERRATA
In the July issue of “A.R.” some 

drafting errors appeared in “300 W. 
P.E.P. 2 Metre Transmitter.” The in
ductance in the cathode of V7a (over
tone oscillator) should be 2.5 J.H., not 
mH. The emitters in the two transistor 
stages are not marked. They each have 
a 470 i! resistor to earth, which will 
identify them. The second transistor 
stage is not an emitter follower as 
marked, but is an untuned amplifier.

Wagga District Radio Club
The Club was inaugurated at a general meet

ing in June 1968 and is a member o f the 
Wireless Institute of Australia. Part of the 
Club activity is to provide the local Civil 
Defence Organisation with a communication 
branch and operations are conducted in the 
Civil Defence Headquarters. Operations began 
in the temporary premises of the Civil Defence 
and are now conducted in the permanent quar
ters of the Civil Defence. A high proportion 
of Club members are also active members of 
Civil Defence.

The electronic equipment provided by the 
Club consists of a 50w. 146 Me. f.m. base 
station, eight lOw. 146 Me. mobile stations, and 
a 7 Me. base station. Base stations are oper
ated by members on a roster basis. The future 
developments are expected to include the pro
vision of a second 50-foot aerial tower and 
single sideband transceivers by the Civil De
fence Organisation and a 146 Me. f.m. repeater 
station operated by the Club to give a very 
good coverage of the locality. This latter pro
ject is already well in hand and should be 
operational by December of this year.

Another important aspect of the Club activity 
is fostering of Y.R.S. activity by Brother 
Jeffrey. VK2HI, at the Christian Brothers’ Col
lege and progress has been such that other 
Y.R.S. stations will be in operation during 
the coming year.

An active programme has been followed in 
the year centering around A.O.C.P. instruction 
so that five new licences have been gained by 
members. Further activities for members are 
planned Including participation in all major 
VK contests, Jamboree-on-the-Alr, v.h.f. hidden 
transmitter hunts, field days, lnter-club visits 
and contests, club sponsored construction pro
jects, while continuing to offer A.O.C.P. train
ing in theory, Morse code and regulations.

Club members feel that the activity is further
ing the interests of Amateur Radio in the 
Wagga Wagga area and providing a valuable 
public service through the links with Civil 
Defence Organisation. Enquiries with regard 
to the Club should be made to the Hon. Secre
tary, Wagga District Radio Club, 106 Ashmont 
Avenue. Wagga Wagga, 2650.

OBITUARY
JOSEPH GRIFFITHS REED, VK2JR

It is with deep regret that we record 
the sudden passing o f one of the real 
"Old Timers.”  Joe Reed, VK2JR. Joe 
died suddenly on 29th July.

He had a long career in the world of 
radio, in fact dating back to at least 1910 
when he was just a schoolboy. Space 
does not permit a full listing of all Joe’s 
contributions to radio whilst employed by 
the Navy, P.M.G’s Department. A.W.A., 
etc.

He was a regular contributor to "Am a
teur Radio”  and was responsible for 
many tapes in the VK2 Division library. 
He was never too busy to help anybody 
with a problem and a question to him 
resulted in several typewritten pages and 
diagrams in the next day’s mail.

To his family, we convey our condol
ences and assure them we feel their loss 
as much as they themselves.

------ — — . —  ------------- .*

VICTORIAN DIVISION, W.I.A.

WESTERN ZONE

C O N V E N T I O N
HALLS GAP

25th and 26th OCTOBER, 1969
Accommodation available. Dep. S2. 

MOTEL, GUEST HOUSE, or 
CARAVAN PARK

Bookings to: “Convention,"
P.O. Box 25, Ararat, Vic., 3377. |

+---------- ------------- -------- -- +
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DX
Sub-Editor: DON GRANTLEY 

P.O. Box 222, Penrith, N.S.W., 2750 
(All times in GMT)

This month has produced some relatively 
good openings here and there with ten metres 
opening at all sorts o f odd and interesting 
hours. However, the higher frequencies have 
shown the steady decline predicted, but in 
contrast there have been some good openings 
to many parts of the world on 80 metres 
which has become less noisy due to the winter 
period. No information whatsoever has reached 
me from V K  sources other than what has 
been heard from Divisional broadcasts, so 
most o f the following information has been 
taken from the usual overseas bulletins.

A t the time of writing, Gus W4BPD had cut 
shcrt his jaunt in the VQ9 area due to trans
port difficulties, and last heard, he was heading 
for Kenya.

YB lZZ  has been logged here in Australia, 
and has a very fast QSL return i f  sent to 
M. H. T. Patah, Let. Kol. Police Force. Box 8, 
Bandung, Indonesia.

From the Long Is. DX Ass., here is an ac
count of the recent operation by K4IA/KC4 
from Navassa Is. QSLs for which should go 
to WA4WIP, G. Tesar, 2666 Browning St., 
Sarasota, Fla. The arrival of operators K4CAH, 
W4DQS, W4PJG, W4KET, K4IA, W4WXZ and 
W4CKB was delayed several hours, however 
no difficulties were planned and the first QSO 
was made at 2040z on 7.205 Me. with 6Y5LA 
who had been monitoring the frequency for 
almost nine hours. Three stations were put 
on the air, the first night, on all bands except 
75 s.s.b. and 160. The following morning an
tennae for these two bands were raised, along 
with two other triband beams, giving a total 
of three triband beams, one vertical, two in
verted Vs, and one long wire across Lulu Bay. 
Two Drake TR4/RV4s and two Drake T4XB/ 
R4B combinations were powered by a single 
1750 watt generator which packed up on the 
second morning. A  spare 1250 watt generator 
was put into operation until the other was 
repaired later that day.

On the afternoon of 25th, dismantling com
menced. with the last QSO being sent at 1940z 
after 71 hours operation. Due to the slower 
boat, they had to leave Navassa 12 hours earl
ier. nevertheless 11.162 QSOs were made with 
good coverage to all continents.

You will note in the QTH section o f July 
“A .R .M I listed Jack C2IJW as C2. Jack has 
to QRT at about 1140z daily, but as he w ill be 
on Nauru for three years there w ill be plenty 
of time.

ZK2KR has been heard in the mornings work
ing Europe on 20 metre c.w.. giving his QTH 
as Niue and QSL manager W2CTY.

Aland Is. operation recently reports on 7 and 
14 c.w. and s.s.b., says QSL to home address 
Box 40015. Helsinki, Finland. The station has 
been reported at good strength from VK3.

The prefixes PQ. PR. PS. PT  and PU, which 
were active during the W.P.X. Contest back 
in April, were all Brazilian and 100 stations 
from that country were issued with them.

Currently active from Jan Mayen Is.: JX- 
lOM, JX2BH, JX3DH. JX3NM, JX3P, JX3XK 
and JX5CI. Average time of activity as listed 
in a report seems to be from 1400z to 2000z. 
JX3DH is the only one shown as active on 7 
Me., actually 7055 s.s.b.

The special call sign PE2EVO, active on 14 
s.s.b. at around 1500z, is situated in the Ph il
lips Co.. Netherlands.

I didn’t note just who said it. but I gleaned 
from the Pacific net on 4th July that a weather 
station Is being built on Bouvet Is. and will 
have Amateur activity.

KF7BSA. who was in great demand during 
the Pacific Net on 18th July, was operating 
from a Scout Jamboree in Idaho.

The operation of LI2B on the ill-fated trip 
across the Atlantic by Thor Heyerdahl in “ Ra" 
has had sufficient coverage in the daily press, 
however many Amateur contacts were made 
and Thor says that QSLs w ill be ready by the 
end of August, and should go via LA5KC, Box 
150, Slependen, Norway, with five IRCs for 
the handicapped children’s fund.

KH6EDY, still working from Kure Is., is 
always a pleasure to hear. The way this guy 
handles the “ screaming heap" is really some
thing. Frequency is 14020 and QSL to Box 30. 
F.P.O., San Francisco. 90014. U.S.A.

Sad to report the deaths of two well known 
DXers. Charles HB9ADO passed away on 11th 
April and Arne SM5PW on 29th March. Arne 
was well known for his /MM operation and 
his YU7LAE jaunts, whilst Charles was better 
known for his activity as 4W1ADO.

Martin G3VOF, together with other Amateurs, 
G3VQY, WAB and XQC, are active most days 
from Billericay in Essex on 14 s.s.b., and are 
anxious to know how their signals are getting 
out. They will appreciate QSOs from this part 
of the world, also w ill answer any reports. 
QSLs can go via I.S.W.L. Bureau.

The station signing HU1P was quite in order. 
This prefix is used in El Salvador for special 
activities such as contests.

Regular operation from Taiwan can be found 
on 14027 c.w., where BV2A is crystal con
trolled. His operating time is 1130z to 1430z, 
and QSLs via WB2KUP for American stations 
only.

Monitor, the official magazine of the I.S.W.L., 
reports that a station signing 2B3DC claiming 
to be in Biafra has been worked, however at 
this stage it will not count due to the political 
situation, and lack o f licensing authority.

Operation from West Pakistan by Ahmed 
AP2AD continues. He is operating transceive 
on 14205 s.s.b. and handling the dog piles 
really well. He has been worked in V K  at 
about 2100z, whilst other reports show him 
active at many other times. QTH: Box 94, 
Lyallpur, West Pakistan.

An unexpected operation occurred on 14233 
recently when OH2BH/OHO/SR came on from 
Skarp Reef in the Baltic from 0150z to 0400z 
in the one day. It  is not a new country at 
this stage, but in keeping w ith the common 
trend, it could well be. Says QSL to OM2AM/ 
Skarp Reef.

I f  you have been waiting for a card from 
EA9AA, don’t despair, he has had new cards 
printed and they are in the process of being 
issued, to try and offset the backlog.

From LA7RF comes the news that JW1CI 
w ill be on Bear Is. for a year and w ill oe 
joined by JX3XX signing JW3XX in September 
at the QTH of Walrus Bay. DXCC credit for 
Svaalbard. QSL to LA3T.

Recent activity from GD3LNS and GD3KDB 
went off very well, with good contacts on 7 
Me. QSLs go to G3LNS and G3KDB, or to 
QSL manager WB2YQH, Robt. Nadolny, 72 S. 
Pierce St.. Buffalo. N.Y., 14216.

The proposed trip by WB6KBK and H K op
erators to S^rrana Bank and Roncador Cay has 
been cancelled as permission was not forth
coming.

TF3IRA is the DX-pedition by Haddi and 
Berger working transceive on 14189. Not an 
easy country to find, but they have been active 
at around 03CK3z. with QSLs to Box 1058, Reyk
javik, Iceland.

Operation from Kuwait is plentiful at pre
sent with 9K2BF operating transceive on 14220 
(Box 1083. Kuwait); 9K2AA, on 14201, and 
9K2BT listening on 14275 transmitting 14196 
at 0220z. QSL to Box 8419, Kuwait.

F0US/FC will be W1PRI and X YL . together 
with HB9TL. Bob planned to operate /AM on 
the way over, and their operating frequencies 
were listed as 14240 and 21310. Other Corsican 
operation by F2FD/FC on 14027. QSL to home 
QTH or F bureau.

Recent operation by VS5MC from Brunei 
successfully completed and the operator. Maur
ice VS6AA, back at home QTH. The QSL man
ager for this operation is K8UDJ, Charles 
Hutchinson. 2072 Rolfe Rd.. Mason. Michigan. 
48854. VS6AA has skeds with K8UDJ on Sat
urdays at 1500z on 21080.

The following is a summary of recent VP2 
activity. VP2AZ (op. K5AADi. QSL to W A- 
5LES: VP2s KK . LZ  and VI to W3EVW; whilst 
VP2VT goes to the operator's home QTH VE- 
2 AFC. and VP2VK is at Box 1737, St. Thomas. 
Virgin Is., 00801.

KC6AT js active from the East Carolines. 
He has been active on 14230 from 1000-1200z 
and QSLs go to Box 94, Ponape. East Caroline 
Is.. 96941.

Further operation reported from Alland Is., 
this time by DL7NS./OHO, who expects to be 
active during August and September on 3510. 
7010, 14050, 21050 and 28050 c.w.. Sundays from 
I20€z for one hour on each band. QSLs to 
DL7MQ.

Gilbert TL8GL is now QRT and will not be 
returning. Logs of the operation are avail
able and QSLs should go to VE2DCY. Bernard 
Leblanc, 8900 Lacordaire. Montreal. 458, P.Q.

Operation from Tristan Da Cunha by Roy 
G3KDY continues, he is listed to stay there 
for 2'a years. He is listed on all bands, but a 
challenge would be his operation from 3798 
s.s.b.. where he is every Saturday and Monday 
from 2100. Little hope from here at that time. 
QSI. to GB2SM.

QSL MANAGERS 
3A2EE—DL7FT. 
3V8AD— DL1IA. 
5A1TY—HB9ADP.
5 A2TR—DL90H. 
5A3TX—WA3HUP. 
5H3LV—VE30DX. 
5L2BJ— WA3HUP. 
5L2D—W5EJ.
5L2VAT—EI2E. 
5R8AN—K4IE.
7G1CG— WA3HUP. 
8R1S— VE3DLC.
8R1X, U, Z—VE3DLC.

9H1L—G3VPS. 
9M1MM—W3KVQ. 
9M2AE—W7EPA. 
9Q5DZ—W2LGV. 
9Y4RU—K8LSG. 
ZB2AY—K3RLY. 
ZB2BS—G3PSM. 
ZD8Z—W6CUF. 
ZE1DC—WA9UES. 
ZF1AA—K20LS. 
ZF1AR—W8ROF. 
ZF1DT—K4AYO. 
ZF1RD—K8LSG.

SOME QTHs
5A3TK—Box 3184. Tripoli, Lybia.
5L2BA—Box 987, Monrovia, Liberia.
6W8BJ—B.P. 62, Thies, Senegal Republic.
7P8AR—Ulli Dehning, Box 194, Maseru, Lesotho.
8R1J—P. Taylor, Box 557, Georgetown, Guyana.
8RIT—Sonia Blue, Box 25, Georgetown, Guyana.
9G1DY—Norman Price, Box 44, Tarkwa, Ghana.
9M6HM—C/o. Police Hdqrs., Kota Kinabalu, 

Sabah.
9X5SP—Deutsche Welle, B.P. 420, Kigali, 

Rwanda. Africa.
TY6TAE—Box 107, Natitingou, Dahomey Rep., 

Africa.
WN7JKQ—Les Bowman, 1650 Hawthorne St., 

Forest Gve., Ore., 97116.
YB0AR—J. Hartadi Kertayasa, Gunung Sahari 

51, Djakarta.
YK1AA— Rasheed Jalal, Box 35, Damascus, 

Syria.

AWARDS
The Lincoln Century Award is issued by the 

Lincoln Short Wave Club to Amateurs and 
S.w.l’s alike, with no date lim it for contacts; 
endorsements for band and mode: cost is 7/6 or 
one dollar U.S. or 10 IRCs. Issued in five 
classes, class E with 100 points through to class 
A  with 500 points. Points are issued thus:

Stations in the Lincoln Postal District,
England ...........................................  20 pts.

Stations in the county of Lincolnshire,
England ...........................................  10 pts.

Stations in the Lincoln Country of
U.S.A..................................................  10 pts.

Lincoln Short Wave Club Station
G3IXH .............................................  30 pts.

Stations in any other world town of
Lincoln ............................................  20 pts.

Contacts on v.h.f. and with C.H.C. or F.H.C. 
members are double. Send certified lists of 
QSLs with exact QTHs of all Lincoln stations 
to Stew Foster, 68 Goldsmith Walk, Lincoln, 
England. There are no Lincolns in VK. how
ever we might get away with VK2’s Lincoln- 
ville. How about it Stew?

With that lot. I  shall climb back up the
ladder and prepare some sort of an antenna 
for the forthcoming VK/ZL Contest.

My thanks to Eric Trebilcock, Maurie Batt. 
Benrard Hughes, Geoff Watts DX News-sheet. 
I.S.W.L. “ Monitor,”  Steve Ruediger, VK2 
Broadcast. Long Is. DX Assn., and Mac H il
liard. for information supplied. See you next 
month. 73 de Don WIA-L2022.

CONTEST CALENDAR
4th/5th October: VK/ZL/Oceania DX Contest

iPhone).
4th/12th October: Lebanese D X Contest.
llth/12th October: VK/ZL/Oceania DX Contest 

(CW).
llth/12th October: R.S.G.B. 28 Me. Telephony 

Contest.
18th/19th October: W.A.D.M. D X Contest (CW 

only).
25th/26th October: “ CQ“ W.W. D X Contest

(Phone).
25th/26th October: R.S.G.B. 7 Me. Contest

(CW).
9th November: International OK DX Contest 

(CW only).
8th/9th November: R.S.G.B. 7 Me. Contest

(Phone).
15th/16th November: R.S.G.B. 1.8 Me. Contest.
29th/30th November: "CQ”  W.W. DX Contest 

(CW).
6th Dec. 1969 to 11th Jan. 1970—Ross A. Hull 

V.h.f. Memorial Contest.
6th/7th December: C.H.C. International DX

Contest (CW).
13th/14th December: C.H.C. International DX 

Contest <SSB).
lst/2nd February: John M. Moyle National

Field Day.
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Corredpon dience
Any opinion expressed under this heading Is the 
Individual opinion of the w riter and does not 
necessarily coincide with that of the Publishers.

PA R TIC IPA TIO N  BY LIMITED LICENSEES
Editor D ear Sir,

I w as very  p leased  to read In th e A u gu st  
ed ition  o f “A .R .” th e  p lans for A m ateu rs to  
ce leb ra te  the C ook B i-C en ten ary /W .I.A . D ia 
m ond Ju b ilee  and esp ec ia lly  th e B i-C en ten ary  
Award.

M y on ly  d isap p oin tm en t is th e ex c lu sio n  o f  
L im ited  L icen sees from  th is  aw ard. I don't 
need  to  point out th a t th e  ru les w ou ld  ex c lu d e  
us b ut th ey sta te , “A va ilab le  free  to any  
licen sed  A m ateu r th rou ghou t th e  w orld".

A lth ough , d ue to ou r band a lloca tion s w e  
are u nable to co n v ey  ou r fee lin g  o f  p ride to 
overseas stations, su re ly  w e  can  do th is  on a 
m ore local basis in  th e  cou n try  w h ose  B i-  
C entenary w e  arc  ce leb ratin g . G ranted  it 
w ou ld  be d ifficult se ttin g  up  ru les for su ch  an  
addition  and m ak e it fa ir for cou n try  and  c ity  
A m ateurs a lik e , b u t a t th e cost o f  com p lete  
exc lu sion  I am  con fid en t som eth in g  cou ld  b e  
arranged.

H ow  about an A m ateur w ith  le ss  than  25 
ACTIVE H am s in  a radius of 100 m iles contact 
20 of th em  to  q u a lify  for th is  aw ard? A nd  
th ose in  m ore d en se ly  p opu lated  areas a pro
p o r tio n ^  greater num ber.

—P eter  C ollins, VK3ZYO.

COPIED C.W. VISU ALLY  
Editor "A .R .,” D ear Sir,

T he resou rcefu ln ess by w h ich  a person  w h o  
h as n o  hearing h as le t h im se lf  in to  th e  field  
o f H am  R adio prom pts m e to w rite  to  th is  
colum n.

Som e tim e ago I had a card from  Jan  V er- 
ste lle . a  D u tch  S .w .l. reporting on m y con tact 
w ith  a DJ. Jan p o in ted  ou t th at h e  cou ld  n ot  
g iv e  m e a ton e report b ecau se  h e  w as d eaf. 
He had no m ean s o f co p y in g  speech , b u t d is
p layed  c.w . on a ca th od e ray tu be and  cop ied  
it  v isu a lly . P resu m ab ly  he w ro te  a s  w e ll  as 
he cou ld  w ith o u t tak in g  h is  ey e s  off th e tube.

I sen t Jan  a QSL and to ld  h im  th a t I  had  
p ut h is card am ong th e  fe w  I p in n ed  u p  in  
the shack  for a ffection a te  or honou rab le reasons  
and tod ay I had  a letter from  h im , and I g ive  
it here v erb a tim :

“ D ear Tony. I beg you r pardon th a t  I 
w rite  bad E n glish  and th ank  y o u  for you r  
card. It is n ice th a t m y card a ttracts you  
an d  yo u  p ut it on th e  w a ll. I h a v e  n ow  
three cards from  you r cou n try , a ll th ree  
100 per cen t, by  post.

“N ow  I am  very b u sy  m ak in g  a M orse 
com p u ter b ecau se it is d ifficult to  read  c.w . 
on  th e  tu be and a t th e sam e tim e to w rite  
i t  dow n.

“I hope you  d em on strated  m y  card to 
d eaf p eop le  in you r surrou nd ings b ecau se  
m any d eaf p eop le in H ollan d  th in k  that 
th ey  can n ot b e a R adio A m ateu r and  do not 
dare to tak e h o ld  o f it.

“ I th in k  probably  I am th e on ly  on e in 
th e w orld  and  I en joy  m y shack  v er y  m uch . 
W hen I h a v e  fin ish ed  m y com p u ter I  shall 
stud y  to be a H am . R egards to  you r fa m 
ily  from  m y  w ife  w h o  is  a lso  deaf.

—Jan  V erstelle , NL915."
N ot on ly  d id  J an ’s effort im p ress m e  very  

m uch in  its  ow n r igh t, it b rou ght h om e to  m e  
that th is is  an oth er in stance o f c .w . b ein g  
able to reach  w h ere  n o th in g  e lse  can . T hough  
I h ave top c lass m odern s.s.b . gear , I can  
rarely be lure<i in to  u sin g  p h on e and am  
p articu larly  g lad  that I w as w ork in g  c .w . w hen  
Jan w as " having a look round th e  b an d ” .

—T on y B rin k ley . VK1SG.

NOVICE LICENCE
Editor “ A .R .,"  D ear Sir,

P rom pted  by tw o  le tters in  A ugu st "A m a
teur Radio" I w ou ld  lik e  to  reg ister m y su p 
port for a N o v ice  L icen ce. I do n ot in ten d  
to in troduce an y  n ew  argu m en ts in  favour of 
such  a licen ce  as th ere has been  sufficient said  
on the m atter by oth ers. I a lso  b e liev e  th at a 
N ovice L icen ce is essen tia l to  th e fu tu re  d e 
velop m en t of A m ateur R adio in  th is  country. 
I feel that m any o f the ob jection s raised  by  
the op pon en ts o f  a N o v ice  L icen ce  sch em e arc 
frivo lou s and d isp lay  prejud ice.

T he fact th at I or an y o n e  e lse  fou nd  it easy  
to obtain  an A .O .C .P. is no  argum ent again st  
h avin g  a N ovice L icence. A lso  I can n ot u n d er
stan d  the V ictorian D iv ision  in  h av in g  th e  age 
lim it low ered  to 15 for a fu ll lic en ce  as an

a ltern a tive  to a N o v ice  L icen ce. T h e low er  
M orse sp eed  lim it also has d oub tfu l advantages. 
S u rely  a low er  c la ss licen ce  w ou ld  be a b etter  
ap pren ticesh ip  for a y ou n g  licen see.

On a s lig h tly  d ifferen t n ote, I do n ot go  
alon g w ith  th is  g loom y and in ferioristic  v ie w  of 
the h obby as p resen ted  by R.C.B. I d o  not 
b elieve  it  is necessary  or r ight to  ju stify  on es  
ow n ex iste n c e . M odern socie ty  is  or ien ted  to  
th e b enefit of th e in d ivid u al. T he com m u n ity  
provides large areas o f land  for p eop le w h o  
lik e  to p lay  go lf, air space is p rovid ed  for those  
w ho w ish  to fly aeroplanes for re laxation , and  
parts o f th e  seashore are provided  for yatch in g  
club s. N o on e w ould  th in k  o f tak in g  th ese  
aw ay  ju st on th e grounds that th ey  w ere  u n 
ju stified  in  k eep in g  them . So do w e  h a v e  fr e 
q uency  bands provided  for th ose  w h o  en joy  
com m u n ication s as a hobby. T his is  ju st  part 
o f th e p riv ileges  o f a m odern free  socie ty .

T o rem ove A m ateu r R adio w ou ld  be a th reat  
to a ll m in ority  groups w h o  en joy  specia l p r iv 
ileges. M ost p eop le b elong to som e p riv ileged  
m in ority , e ith er  in business or p leasure. C on
tin u a lly  ask in g  th e R adio A m ateur to ju stify  
his ow n ex iste n c e  cou ld  h ave an op posite  effect  
to the desired  result. T he au thorities m ay b e 
co m e con vin ced  that w e ou rselves do n o t th in k  
w e are ju stified  in  k eep in g  our hobb y, w ith  
d isasterou s resu lts.

T here is, h ow ever, a certa in  am ou nt o f  u n 
d esirab le operating creep in g  in to  a c tiv ity  on  
th e bands. C onversation s and op erating  w hich  
are not q u ite  in  accordance w ith  regu lation s  
and standard A m ateu r p ractice are a bad th in g  
for our im age. T h is is  ap paren tly  b ecom in g  a 
problem  overseas, ju dg in g  from  artic les in  
overseas m agazines (referen ce Editorial, “ QST” 
Feb. 1969>. Standards seem  to  be ch an g in g  and  
w ho can te ll w hat w ill be r ight or w ron g  in  
th e  future.

—J. A. A dcock . VK3ACA.

t &eview
PO PULAR TUBE AND TRANSISTOR 
SUBSTITUTION GUIDE

C ontents: Popular receiv in g  tu bes (1733 su b 
s titu tes  for 770 orig inal typ es); in d u stria l and  
com m ercia l tu bes <264 sub stitu tes for 142 
orig inal ty p es i;  A m erican  sub stitu tes  for foreign  
tubes <965 su b stitu tes  for 793 ty p es i;  tube  
circu it and base d iagram s; popular transistors  
(2248 su b stitu tes  for 454 original ty p e s i;  A m er
ican su b stitu tes  for foreign  tran sistors 11486 
sub stitu tes  for 301 orig in a l ty p es); gen era l 
purpose transistor su b stitu tes  1606 sub stitu tes  
for 150 orig in al ty p es); transistor base d iagram s  
and m an ufacturer abbreviations.

TAB Book No. 491. 160 pps., 8 section s. 
Price: $US4.95 lea th erette  bound, $US2.95 paper.

THE OSCILLOSCOPE
N ew  Third Edition  
By G eorge Z w lck

A com p le te ly  re -w ritten , u p-dated  ed ition  of 
th e classic  w ork on und erstan d in g and  u sin g  
oscilloscop es. C om p letely  exp an ded  and  up 
dated  to Include triggered  sw eep s, d ua l-trace  
scopes, e lectron ic  sw itch es  for m u lti-w aveform  
d isp lays, d .c .-to -d .c . sup p lies, d .c .-to -a .c . in 
verters. and  d .c .-to -d .c . con verters, th is  brand  
n ew  book is  right up to  d ate  on th e  current  
sta te  o f oscillograp h y. A ll th e u se fu l data of 
the p revious ed ition  has been u p -d ated  to  
in clud e th e la te st in form ation  in k eep in g  w ith  
tech n o logy . It is a virtual handbook  on th e  
sub ject, ex p la in in g  scop e operation  from  th e  
sim p lest to  th e  m ost in tricate uses.

B eg in n in g  w h ere the scop e m anual stops, th e  
author covers  basic w aveform s )d .c., s in e , 
saw too th , trapezoid  and pulse* c lea r ly  d e ta il
ing th eir  gen eric ch aracteristics and how  th ey  
are in terpreted  in oscillograp h y. S cop e op era
tion , from  th e c.r .t. screen  to th e  pow er sup p ly , 
is th orou ghly  exp la in ed  in  ch ap ters devoted  
to  th e cath od e-ray  tu be and sw eep  system s  
• in clud in g  triggered  sw eep ). To g ive  p ractical 
m ean in g to scop e d esign , th e author litera lly  
“ tak es ap art” four cu rren t m od els, th u s e n 
ab lin g  th e reader to better und erstan d  w h a t  
th e y ’ll do for him .

C hapter 5 show s how  va lu ab le th e  scop e is 
in radio and t.v . a lign m en t, as th e au thor e x 
p la in s various tech n iq u es, ap plicab le to  e v e r y 
d ay  as w ell a s  un iq ue situ ation s. F u rth er tests  
and m easu rem en ts are d ivu lged  in later ch ap 
ters—audio m easu rem en ts, pow er output ca l
cu la tions. v id eo, hum , cu rren t—plus special 
oscilloscop e tech n iq u es, probes, etc.

Of specia l va lu e are the n um erous ex p er i
m en ts in  th e  final chapter. Inclu d ed  are 17

step -b y -s tep  p rocedures specifica lly  p lanned  for  
fam iliarisation  w ith  the m ethods for perform ing  
tests  and m easu rem en ts w ith  an oscilloscope. 
H ere th e reader w ill find th e in form ation  n eed 
ed to m ake com p arison s o f d irect and am plified  
sign a ls, d etect au dio  sign al d istortion , observe  
transm itter m odulation  p ercen tage. em ploy  
sq u are-w ave response tests , perform  capacitor  
leakage m easu rem en ts, s e t  up dual-trace d is 
p lays, an a lyse  and in terpret various w aveform s, 
understand  and  use various probes, and m any  
other im p ortan t aspects o f  practical o sc illo 
scop e application .

A n ex trem ely  va lu ab le re feren ce and guide  
for th ose n ow  u sin g  scop es and th ose w h o  w ould  
lik e  to  begin .

TA B Book No. 498. 256 pages, over 170 illu s
trations, e ig h t b ig chapters. P rice: SUS7.95 
hardbound, $US4.05 paper.

AUDIO SYSTEMS HANDBOOK
B y N orm an H. C row hurst

T his brand n ew , au th or ita tive  handbook is  
ju st  w hat th e tit le  suggests—a referen ce and  
gu id e to au d io  system  d esign , as u sefu l for  
en g in eers and tech n ic ian s as w e ll as for 
au diop hiles. It en com p asses hom e en terta in 
m en t, com m ercia l sound  and stud io  in sta lla 
tions. B ased  on his e x ten s iv e  exp er ien ce  in  
th e  field , th e  author approaches each  subject 
in a practical w ay . W here th eory  is  essen tia l 
to an ad eq uate p resentation  o f the facts, it  
is b oiled  dow n to its s im p lest term s.

C hapter 1, co verin g  am plifiers an d  am p li
cation , exp la in s  db. and im pedances, level 
lim ita tion s. Insertion gain , p lu s a host o f  other 
basics n ecessary  for practical sy stem  design. 
T he au thor goes to great len g th s  to Impart an 
und erstan d in g of th ese v ita l in gred ien ts as  
th ey  ap ply  to overa ll operation. T h e sam e m ay  
be said  o f h is treatm ent in  su cceed in g  chapters  
on eq u alisers, m ix ers  and filters, d istribution  
system s, program m e sources, com m ercia l sy s
tem s (public address, b ackground m u sic, in ter
com , p agin g, e tc .) , stu d ios and loudspeaker  
system s.

" A udio  S ystem s H andbook" im parts a firm 
k n ow led ge o f m icrophone ch aracteristics, loud
speaker u tilisa tion , and o ther factors required  
to  m ak e up a rea lly  good  system . I t  provides  
an und erstan d in g o f such  term s a s  loudness  
com p en sation , con stan t-vo ltage  lin es, low -lev e l 
distrib u tion , e lec tron ica lly -gen era ted  audio, fre 
q u e n c y -sh ift  sp eak er feed s, n o ise  suppression , 
reverb eration , pre-em p h asis, p ow er m argin, 
electr ica l and electron ic  crossovers, and m uch, 
m uch m ore. T he reader w ill learn how  to put 
a system  togeth er, th e  requ irem en ts o f  com 
m ercial soun d  in sta lla tions, th e standards of 
stud io  (record in g and broadcast) audio fa c il
ities, and  the ru d im en ts o f  lou d speaker system s  
—both  m ono and stereo , outdoor and  indoor. 
This is  a design  handbook  w h ich  te lls  you  
how  to  ev a lu a te  and se lec t sy stem s and com 
p onents, how  to in sta ll th em  for flaw less per
form an ce. and h ow  th ey m ay be operated for 
g rea te st overall efficien cy. It also contains  
m uch in form ation  w h ich  w ill aid in locating  
troubles.

TA B B ook  No. 494, 192 pages, 125 illustrations, 
10 chapters. Price: 6US7.95 hardbound, $US4.95 
paper.

GMT ?
Solve the problem the easy way 

with a

“SOLARI” 24-HOUR 
DIGITAL CLOCK

Now available, a compact attractively styled 
direct read-out Digital Clock for the modern 
office, home or radio shack. Ideal for log
ging under 24-hour system, either GMT or 
local times. Large, easy-to-see figures on 
direct-read flaps give the correct time, 
minute by minute—no hands to misread. 
220-240 volt 50 c.p.s. synchronous motor, 
simple time re-settlng; lightweight, un
breakable plastic case 7 in. wide, 3% in. 
deep. 33/4 in. high, In beige or light grey 
(additional colours red and green available 
la ter). Also available in 12-hours type 
for general home use. State type and color 
required. Price only S32 inc. S.T.. plus 

postage. (Packed w t..‘ 2 lb.)

BAIL ELECTRONIC SERVICES
60 Shannon S treet, Box Hill North, 
Vic., 3129. Telephone 89-2213
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SILENT KEYS
It is with deep regret that we 

record the passing of the following 
Amateurs:

VK2JR—J. G. Reed.
VK4CK-—Len Schnitzerling. 
VK4CL—Joe Waterworth. 
VK4DK—John Kelly.

FEDERAL CONSTITUTION CHANGE 
OF W.I.A.

Notice of Motion following has been given 
to Federal Executive by the  V ictorian Division 
of the W .I.A.:

"T h a t Clause 62 of the Federal Constitution 
be am ended by deleting the  w ord ‘M arch’ and  
inserting in lieu thereof the  w ord  “January*, 
and tha t fu rther, in th e  in te rp reta tiv e  clauses 
of the  Federal Constitution th e  definition of 
the  term  ‘Fiscal Y ear’ be dele ted  and  in 
lieu thereof be inserted  ‘Fiscal year means 
the year com m encing the first day of Jan u a ry  
in each  year’.’’

T he effect of this is to change the  financial 
year's  com m encing and finishing dates to  allow 
m ore tim e for the preparation  of aud ited  s ta te 
m ents to be subm itted to the  Federal Conven
tion.

Article 70 of the Federal Constitution requ ires 
the  publishing of this notice in tw o consecutive 
Issues of th e  In s titu te ’s official journal.

—P ete r D. W illiams. VK3IZ.
Federal Secretary , W.I.A.

★  TRANSISTORISED TRANSMITTERS
★  RECEIVER DESIGN
★  INSTRUMENTATION
★  MODULATED LIGHT COMMUNICATION
★  THE SUPER WORMTURNER
★  REAL BOOK REVIEWS!
★  PITHY COMMENTS ON EVERYTHING

All this, and more, in the E.E.B. 

Send for Sample Copy 

THE AUSTRALIAN E.E.B.
P.O. Box 177, Sandy Bay, Tasmania, 7005,

FREE QSL SAMPLES
and Stationery with 
Australian Designs

KARL KHUEN-KRYK 
16 COWRIE CRES-, MT. PLEASANT, 

W.A., 6153

REPAIRS TO RECEIVERS, TRANSMITTERS

Constructing and testing: xtal conv., 
any frequency; Q5-ers, R9-ers, and 

transistorised equipment.

ECCLESTON ELECTRONICS
146a Cotham Rd., Kew, Vic. Ph. 80-3777

Swan Electronics Service Co.
Accredited Distributor for

Swan, Hallicrafters, etc.. Receivers 
and Transmitters

Specialised Service on all 
Swan Transceivers

14 GLEBE ST.. EDGECLIFF, N.S.W., 2027. Ph. 32-5465

RESEARCH LABORATORIES' "OPEN DAY''
The Post Office Research Laboratories 

in Melbourne plans to hold an “Open 
Day” programme over a few days in 
September and it is thought it may 
interest readers of “A.R.”

The Research Laboratories are at 
present carrying out more than 200 
projects of varying magnitudes and a 
comprehensive exhibition of the work 
being done is planned for visitors.

The main concern of the Laboratories 
is to solve technical and research 
problems facing the Post Office.

Its work includes basic research and 
development in telecommunications 
theory and practice under Australian 
conditions, the design and development 
of telecommunications or mail-handling 
plant most suitable for Australia and 
an appraisal of world developments in 
telecommunications.

The Research Laboratories are housed 
in several buildings at the eastern end 
of the city and transport between 
buildings will be arranged by the Post 
Office. Inspection tours for visitors 
will begin at 59 Little Collins Street, 
Melbourne.

The timetable for the “Open Day” is: 
Monday, September 15—

2 p.m. — 4.30 p.m. 
Tuesday, September 16—

10 a.m. — 4.30 p.m.
7 p.m. — 9.30 p.m. 

Wednesday, September 17—
10 a.m. — 4.30 p.m. 

Thursday, September 18—
10 a.m. •— 4.30 p.m. 
(reserved for students) 

For further information contact the 
Information Officer at the Research 
Laboratories—Melbourne 630-7932.

H A M  A D S
Minimum $1 for forty words.
Extra words, 3 cents each.

H AMADS WILL NOT BE PUBLISHED UNLESS 
ACCOMPANIED BY REMITTANCE.

Advertisements under this heading will be accepted 
only from Amateurs and S.w.l's. The Publishers 
reserve the right to reject any advertising which, 
In th8lr opinion, is of a commercial nature. Copy 
must be received at P.O. 36, East Melbourne, 
Vic., 3002, by 5th of the month and remittance must 

accompany the advertisement.

CHANGING OTH. Must sell. Antenna Tower. 60 
ft. self supporting. Also Prop. Pitch Motor with 
cradle and control unit. TA-33 Junior Beam. All 
items in very good condx. Bob Glasser. VK3QA, 
306 Wattletree Rd.. East Malvern, Vic. Ph. 50-1409.

FOR SALE: Bendix Frequency Meter. BC221AK,
complete with modulation, calibration book, ear
phones. and a.c./d.c. power supply, $55. Phone 
560-0670 (Melbourne).

FOR SALE: FLDX-2000 Linear Amp. less than 20 
hours' use. $220. Heathkit HW32A, 20M. 200w. 
p.e.p. s.s.b. Transceiver, includes plug-in 100 kc. 
xtal calibrator, $125. Heavy duty a.c. Power Sup
ply for transceiver. $30. Heathkit SB610 Signal 
Monitor. S80. Heathkit HP10 12v. d.c. Mobile 
Power Supply. $20. 40 ft. crank-up galv. Antenna 
Tower. S30. CDR T.V. Antenna Rotator, S30. D. D. 
Kinnersley. VK4XI. 27 Oxley St.. Edge Hill, Cairns, 
Old.. 4870. Phone 53-2068.

FOR SALE: G209 Geloso Receiver, excellent con
dition. unmarked, very little use. $90. or near 
offer. Original packing case on hand. VK4XS, L. 
J. Salter. P.O. Box 219. Klngaroy. Old., 4610. 
Phone 973.

FOR SALE: Hallicrafters 5-band, s.s.b., c.w. Trans
ceiver, Model SR150, complete with a.c. power 
supply, vox. p.t.t.. 125 watts p.e.p. input, instruc
tional manual, $350 o.n.o. VK1AN, 37 Ingamells 
St.. Gerran. A.C.T.. 2605, or phone (062) 81-5905.

FOR SALE: Hammarlund SP600, JX21. 20 valves, six 
bands. 50 Me. to 0.55 Me., rack, clean and In 
excellent condition. Test any time. S360. Will 
trade. 1 Park St.. Coledale, N.S.W., 2513 (near 
Wollongong). Phone Thirroul 541.

FOR SALE: Heathkit Apache Tx. five-band, with 
SB10 s.s.b. adaptor. Excellent condition. G. 
Whitby. VK3ADY. Ph. 848-3205 (home). 62-6025 
(bus.) (Melbourne).

FOR SALE: Large variety Ham Radio components 
at bargain prices. Power and audio transformers, 
chokes, meters, capacitors, relays, vernier dials, 
Selsyns. etc. Standard 7 ft. 6 in. P.O. rack, 
vented speaker enclosure, bound volumes "Q S T " 
and “ Radio Hobbies." Inspect. 30 Rossall Road, 
Somerton, South Aust. Further details, J. Lamp
rey. VK5JL, Phone 96-7694.

FOR SALE: One Teletype Model 14 Tape Reador- 
Distributor. $30. One A.W.A. r.t.t.y. Terminal Unit 
(limiter-detector). Type IG72740 with meter end 
control unit in 2 ft. x 19 in. rack, $30. One Tele
type Model 12 Tape Perforator. $15 (will consider 
swapping above for suitable Pen Recorder or 
general coverage H.F. Receiver). Two A.W.A. 
IG52740 r.t.t.y. Terminal Units, $15 each. One 
465 Me. Telemetry Transmitter, 5 watts. $10. One 
SCR522 Transmitter, modified for 2 mx a.m., meter
ed, $15. One Marconi U.h.f. Wavemeter, 20-300 
Me., as new, $10. One A.W.A. AMR101 H.F. Re
ceiver (like HRO and AR7), 3.5-15 Me., with power 
supply and speaker. $65. One 44 in. Parabolic 
Reflector, aluminium, suit microwave. $15. One 
S.T.C. Polar Relay Testset, $4. R.t.t.y. gear: Tele
type Model 15 Page Printer typing unit (only). 
Model 14 Typing Reperforator incomplete, several 
keyboards, etc. Many springs and other small 
bits; tubes, chassis, junk, all cheap. Geoff Thom
son. 115 Hawdon St.. Heidelberg, Vic., 3084. Phone 
45-6734.

FOR SALE: Star SR550 Ham-Band Receiver. 160 to 
6 metres, s.s.b.-c.w.-a.m., as new. $150. S.s.b. 
Transmitter, vox, p.t.t., c.w.. 9 Me. xtal filter, wants 
some work done on it. $75. Palec Tube Tester and 
Multimeter. $15. W. R. Jardine. P.O. Box 95, 
Leongatha. Vic.. 3953. Phone 2711 evenings.

FOR 8ALE: Type ’’S "  Power Supply. Modulator 
807s p.p., 6 mx Tx, 2 mx Tx. both with xtals and 
6/40 final; Tx’s are interchangeable; $80. 2 mx Tx. 
fully metered. 6/40 final. $20. Pye 53.032 Me. a.m.. 
converted, with xtals. $20. D. Godfrey, P.O. Box 
248, Moe, Vic., 3825.

GALAXY V., remote v.f.o.. vox, calibrator, spare 
valves, mlc., s.w.r. bridge. 813 linear, solid state 
p/s., $600. Owner going overseas. VK3IA. C/o. 
Dave Clancy, Phone (Melb.) 232-3434.

SELL: Complete s.s.b./a.m./c.w. Station compris
ing National Radio Company NCX-3 Transceiver, 
NCX-A Power Supply, Johnson Viking Matchbox. 
Kyoritzu S.w.r. Meter, Shure Microphones (2), plus 
spare relays and final tubes. All equipment in first 
class condition. $495 o.n.o. For inspection, Phone 
Melbourne 86-5321 ext. 388.

SELL or Trade: Com. Rx on Swan 350. as new 
cond. and performance. S360. A lso home-brew 
copy Swan 240 and Pwr. Sup.. S60. R. N. Sneddon. 
57 Coreen Drive. Wamberal, N.S.W., 2251.

SELL: S.s.b. Communications Receiver NC155, six 
bands 80-6 mx. power supply, flip-foot model, 
phones, inst. book. $100. "Ian  M cM illan" Tx/150 
Transmitter, c.w.. a.m., 80-10 mx. Type S  power 
supply, mike. key. etc., inst. book. S60. Make 
good station for beginner. VK3GA. 35 Valley Pde., 
Glen Iris. Vic. Phone 29-7256.

WANTED: Heath SB10 Sideband Adaptor to suit 
Apache Tx. Reply to B. Baker, 7 Kara St., East 
Doncaster, Vic.. 3109. Phone A.H. 842-1938, Wk. 
41-1246.

WANTED: R.C.A. AR88 Receiver in A1 condition, 
complete with Instruction manual. Price and par
ticulars to W. A. Halley. VK4TI. 1/24 Tarcoola 
Cres.. Chevron Island, Old., 4217.
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E D D Y S T O N E EC10 
Transistorised Communications Receiver 

BRIGHT STAR CRYSTALS 
FOR ACCURACY, STABILITY, ACTIVITY 

AND OUTPUT 
Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 

DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U. 

THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 
AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Kc. 

5,500 Kc. T.V. Sweep Generator Crystals. $7.25; 
100 Kc. and 1000 Kc. Frequency Standard, $17; 

plus Sales Tax. 
Immediate delivery on all above types. 

AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Kc. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 

ALSO AMATEUR TYPE CRYSTALS — 3 . 5 Mc. AND 7 Mc. BAND. 
Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 

Amateur—from $6 each, plus Sales Tax. 
Regrinds—Amateur $3, Commercial $3.75. 

CRYSTALS FOR TAXI A N D BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 

New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 

B R I G H T S T A R R A D I O 
LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 

With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 

Regulated Power Supply 
BATTERY ELIMINATOR 

SPECIALLY FOR LARGER BATTERY 

OPERATED TAPE RECORDERS 

TYPE PS 104 
Designed primarily for Tape Recorders 
where a regulated voltage supply is nec-
essary to prevent speed variation with 
load changes. A versatile power supply 
with a range of output voltages making 
it ideal for design, testing and repair of 
Transistor Radios, Amplifiers, Record 
Players, Test Equipment, etc. It is also 
eminently suitable for use in Schools, 
Universities, Government Departments 
and Industry. 

SPECIFICATIONS 
Input Voltage 240 Volts. 50 Hz. 
Output Voltage 4.5V 6V. 7.5V 9V or 12V D.C. by Selector 

Protection 
plug. Max. Current 0.5A. 
Electronic Overload Protection. 

Regulation Approx. 10% on 12V Ranee Regulation 
Approx. 5% on all other Ranges 

Ripple Less than 100 mV R.M.S. under all Ripple 
conditions. 

Circuitry AW silicon- solid state. 
Size 4 ins. wide by 2f ins. high x 5J ins. deep 
Weight 2 lbs. 7 ozs. 
Approval Approved by Electric Supply Authorities 

Manufactured by 

A & R E L E C T R O N I C EQUIPMENT 
COMPANY PTY. LTD. 

A & R—SOANAR GROUP COMPANY 

42-46 LEXTON ROAD, BOX HILL, 
VIC., 3128 

Phones 89-0238, 89-0239 

AGENTS IN ALL STATES 
N.S.W.: S O A N A R E L E C T R O N I C S PTY. LTD. 

82 Carlton Cres.. Summer Hil l. Ph. 798 6999. 
OLD.: R. A . V E N N PTY. LTD. 

71-73 Doggett St.. Val ley, Br is. Ph. 51-5421. 
S.A.: SCOTT T H O M P S O N PTY. LTD. 

93 G i l le s St.. Adelaide. Phone 23-2261. 
W.A.: EVERETT A G E N C Y PTY. LTD. 

17 Northwood St.. W. Leederville. Ph. 8-4137. 

RUGGED 
C O M P A C T 
LIGHT! 

Designed for 
Commercial and 
Amateur use. 

ideal for marine 
purposes & remote 
operational areas. 

Wri te for fully illustrated technical brochure 

Sole 

Agents: fcff'lsUtiMnanciM 
^ v PTY. LTD. 

608 Collins St., Melbourne, Vic., 3000 34 Wolya Way, Balga, Perth, W.A., 6061 
Phone 61-2464 Phone 49-4919 

64 Alfred St., Milsons Pt., N.S.W., 2061 L. E. Boughen & Co., 95 Central Ave., 
Phone 929-8066 Sherwood, Old., 4075. Phone 79-2207 
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w
YAESUV

FOR BEST BUY IN SSB-CHOOSE YAESU
from BAIL ELECTRONIC SERVICES

where your purchase includes after-sales service, spares availability, and Bail-backed 90-day warranty. 

All sets checked and tested before despatch, and we fit three-core A.C. power cords and plugs.

FTDX-400 Transceiver: 80/10 mx, 400-500w., built- 
in AC power supply, provision for installation of 
600 c.p.s. CW bandpass crystal filter, VOX, ALC, 
off-set tuning, calibrator . . . the lot in one pack
age! $575.
FV-400 External VFO for FTDX-400, $90.
FRDX-400 Receiver: 160-10 mx. I.F. "T” notch filter, 
100/25 Kc. calibrator, selectable slow/fast AGC, 
provision for internal installation of FET VHF con
verters, and FM with squelch. Laboratory proven, 
outstanding sensitivity. Can be linked with the 
FLDX-400 for transceiving. $395.

FLDX-400 Transmitter: PA two x 6JS6A, 300w. 
speech peak input. Mechanical filter, VOX, ALC; 
adaptable to FSK for RTTY. $375.

FLDX-2000 Linear Amplifier: AB2 grounded grid, 
built-in power supply and SWR indicator. Forced- 
air cooling. A real signal booster for any Amateur 
exciter or transceiver. Officially approved for 
Australian Amateur use at 400w. p.e.p. output. 
$258.

FTDX-100 Transceiver: Low current drain, tran
sistorised, AC/DC power supply built-in. Many 
additional features; ideal for portable/mobile, 
150w. peak input. $550.

FTV-650 Six Metre Transverter: Converts your 28 
Me. SSB to VHF, includes receiving converter. 
$135.

FT-200 Transceiver: New model, 80/10 mx, 300w. 
speech peak input. Operates from separate power 
supply, FP-200. $345.

FP-200 imported Yaesu AC Power Supply for FT-
200, in matching cabinet with in-built spkr. $90.

FF-30DX three section Low-Pass Filter for TVI
reduction. $18.50.

FV-50C VFO: Switched range VFO, for 5 Me. (nom
inal) filter transceivers, $49.

SP-400 Speaker, to match FRDX-400 and FTDX-400. 
©18 .

Accessory Items—

Kyoritsu S.W.R. Meters: K-109 dual impedance. 52 and 75 ohms, $19.50.
K-108, 52 ohms, $17.

Field Strength Meters, Microphones, Co-ax. Connectors, 50-ohm Co-ax. Cable, Polyphase (U.S.A.) 
Co-ax. Switches.

fty-Gain (U.S.A.) H.F. and V.H.F. Antennas. Tri-band Beams, Trap Verticals, Mobile Whips, etc. 

Emotator heavy duty Antenna Rotators.

NEW L IN E !

“SOLARI” 24-HOUR DIGITAL READ-OUT CLOCKS, 230 volt, 50 c.p.s. Light weight desk type. 7" 
x 33/4", IV 2 lb. wt., in beige or light grey colours. At last, the clock we have been waiting 
for, at only $32, tax included. (See page 24 for full details.)

All prices include S.T. Freight is extra. Prices and specs, subject to change without notice.

Full details from the Sole Australian Agent:

BAIL ELECTRONIC SERVICES, 60 Shannon St., Box Hill North, Vic., 3129. Ph. 89-2213

Rep. in N.S.W.: A. J. (“SANDY") BRUCESMITH, 47 Hyman Sreet, Tamworth, N.S.W., 2340. Telephone (STD 067) 66-1010
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T h e W o r l d ' s M o s t V e r s a t i l e C i rcu i t Bu i ld ing S y s t e m ! 
SIZES: 1/8" and 1/16" WIDTHS 

Length: 100 ft. roll, 5 ft. card 

IDEAL FOR PROTOTYPE AND PRODUCTION 

CONSTRUCTION 

USEFUL FOR WIRING REPAIRS 

• NO DRILLING • FAST • NO MESS 

Available from all Leading Radio Houses 

Marketed b y — 

ZEPHYR PRODUCTS PTY. LTD. 
70 BATESFORD RD., CHADSTONE, VIC., 3148 

Telephone 56-7231 

MANUFACTURERS OF RADIO 
AND ELECTRICAL EQUIPMENT 

AND COMPONENTS 

I N S T R U C T I O N S 
Remove paper backing and place 
adhesive side downwards in the 
s*-lt-ctcd position. Press down firmly. 
When used with plain board drill 
from the 'C ir -Kit ' side. Pass through 
component lead, bend over and cut 
to length. Solder in usual way. 
W h e n used with 'punched' board 
lay strip between rows of holes, 
pass component leads through holes 
adjacent to strip, bend the leads 
over the strip, cut to length and 
solder in the usual way. Alternatively 
lay strip over the holes and using a 
drawing pin or scriber prick a hole 
in the 'Cir-Kit* in the required 
position. 

'Cir-Kit* strip can be bent or curved 
to whatever form you require and 
used on either or both sides of the 
board. W h e n joining two piece? of 
'C i r -K i t ' bend over the end of the 
overlapping strip so that a metal to 
metal contact is made and solder in 
the usual way. 

Mid* in th« U K. 

Cover size: square plus 
terminal pin projections: Dial 
diameter: 2 i " ; Escutcheon: Oval 
2 i " x 3"; Overall depth behind 
panel: Single unit 2 V , Double 
Unit 3 % " ; Mounting: 2 x 
holes l i " centre distance with 
i " dia, centre hole. 

• 

y 

F A C T O R Y : 

The Ultimate in 
Control Reliability! 

A T T E N U A T O R S 
A N D F A D E R S 

by T R I M A X 
The 'Trimax' Model G.45 Fader is a new design 
evolved from experience gained over twenty years 
of this type of manufacture, and features solid 
non-staining silver alloy contacts, floating rotor with 
three contact pressure points, optimum, permanently 
maintained contact pressure, rigid four pillar con-
struction. 
Porous bronze main bearing, stainless steel spindle, 
high quality phenolic resin stud plates with acetal 
resin rotor bosses, diamond lapped contact surfaces, 
positive knob stop in addition to individual rotor 
stop, high stability resistors. 

TRIMAX" DIVISION 
CNR. WILLIAMS RD. 1 CHARLES ST„ NORTH CORURC, VICTO«IA, 'PHONti 1 I 1 H 1 . . , TUICRAPHIC ADORtll: "T«IMAX" MIL!. 
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CARBON POTENTIOMETERS
Values: 500, IK, 2.5K, 10K, 25K, 50K, 
100K, 250K ohms, 2 meg., 5 meg. 

All Potentiometers are New.
20 Cents each, plus post.

WIRE-WOUND POTS
Colvern and I.R.C.

Values: 10, 250. 500, 2.5K, 5K, 25K, 
50K, 100K ohms.

40 Cents each, plus post.

3000 TYPE RELAYS
Large range available.

50 Cents each, plus post.

Also 600 Type, mainly 1,000 ohm coil. 
50 Cents each, plus post.

VACUUM SEALED RELAYS
G.E.C. Type SM5N3

24 volt, 670 ohm coil (will operate 
on 12v.). Four change-over sets. 

Ideal for Mobile Gear.
50 Cents each, plus post.

TAPE HEADS
Cassette Recorder Type Replay Heads. 
Two-track Mono. Current manufacture. 
S1.50 each, plus 10c pack and post.

MU-METAL SHIELDS
To suit 5BP1 and other 5" C.R.O. Tubes. 

Brand New.
S5.00 each, plus 30c pack and post.

MILLER 8903B PRE-WIRED 
I.F. STRIPS

455 Kc. centre frequency, 55 db. gain, 
uses two PNP transistors and diode 
detector. Bandwidth 5 Kc. at 6 db. 
D.C. requirements: 6 volts at 2 mA. 

Price: $9.70
plus pack and post 25 Cents

CAPACITORS
10 uF„ 750 V.W., oil filled block type.

SI.00 each, plus post.

TRIO TR2E 
2 METRE TRANSCEIVER
• Triple conversion receiver witli 

crystal locked 2nd and 3rd oscilla
tors for maximum selectivity and 
sensitivity.

• Separate V.F.O. tuning for both 
receiver and transmitter.

• Nuvistor R.F. amplifier.

•  Provision for crystal locking of the 
transmitter.

•  12 Volts D.C. (internal transistor 
power supply) and 230/240 Volts 
A.C. operation.

• Noise limiter and squelch.

• 17 tubes, 4 transistors and 7 diodes.

• 1 microvolt sensitivity for 10 db. 
S/N ratio at 146 Me.

• " S "  meter, R.F. output meter, and 
"netting" control.

Price: $282.00

BENDIX BC221 AK
125 Kc. to 20 Me.

Crystal, original calibration book, two 
manuals, and Internal power supply. 
Power requirements: 230v. A.C. 50 c/s. 

or 6v. D.C. As new condition. 
Fully checked.

S75.00 plus freight.

RECTIFIERS
Selenium Contact, Type FC302, F.W. 
Bridge, 260v. R.M.S., 200 mA. D.C. con

tinuous. New condition.
75 Cents each, plus pack and post.

8020 HIGH VACUUM
H.W. 4-pin base, 40,000 P.I.V., 100 mA. 
D.C. Filament: 5v. at 6 amps. New. 

35 Cents each, plus post.

LEADER LSG11 SIG. GENERATOR
120 Kc. to 390 Me. 400 and 1,000 c/s. 

Modulation.
S35.00 plus postage.

COMPLETE RANGE OF

M E T E R S
Type P25's, 2Va" Square

100 uA. .. $6.95 10 mA....$4.50
500 uA. .. S5.25 50 mA....$4.50
1 mA. $4.50 S Metre .. $5.25

C.R.O. TUBES
G.E.C. 1V4" Type E4412

4v. 1 amp. heater. 600v. H.T. New. 
$3.00 each

G.E.C. 3V4" Type E4103
4v. 1 amp. heater. 1,500v. H.T. New.

S3.00 each

Data and pin connections supplied 
with each tube.

TRANSISTORS
2SD65: 100 mW., 3.5 Mc„ NPN. 
2SC73: 65 mW.. 25 Me., NPN. 
2T76: 65 mW., 8 Me.. NPN.

All Transistors New.
25 Cents each, plus post.

SANSEI SE405 S.W.R. BRIDGE
1 Me. to 150 Me., also doubles as a 

Field Strength Meter 
Price: $21 Inc. tax

WE SPECIALISE IN C.R.O’s
Cossor, Solarton, Dumont. A.W.A., 

Philips, and E.M.I.
From $80

SEE US FOR ALL MARCONI 
TEST EQUIPMENT

RESISTORS
Mixed Values 
$2 per 100

plus postage 20 Cents

CAPACITORS
Mixed Values 

80 for S2
plus postage 20 Cents

All Prices Subject to Alteration without Notice. All Items Freight Extra.

UNITED TRADE SALES PTY. LTD.
280 LONSDALE ST , MELBOURNE, VIC. (Opp. Myers) Phone 663-3815
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MODEL : SK100 — 100K O.P.V. 
D.C. V.: 0.6, 3, 12, 60, 300, 600, 1200. 
A.C. V.: 6, 30, 120, 300. 1200. 
D.C. mA.: 0.012, 0.3, 6, 60, 600, 12A. 
O H M S : 1« to 20 Meg. in four ranges. 
SIZE: 7" x 5Vt" x 21/2". 
PRICE: S45.00. 

HIGH QUALITY 
MULT IMETERS 

SK33 — 10K O.P.V. 
0.5, 2.5, 10, 50, 250, 1000. 
10, 50, 250, 500, 1000. 
0.1. 25. 250. 
11! to 3 Meg. in three ranges. 
5" x 3V 2 " x i y 2 " . 
$15.00. 

YT68A — 1K O.P.V. 
10. 50, 250, 1000. 
10, 250, 500. 
250. 
100!! to 100K, one range. 
2V 2 " x 33/8" x 1V4." 
S9.00. 

All Prices 
include 
Sales Tax 
and Freight. 

MODEL : 
D.C. V.: 
A.C. V.: 
D.C. mA.: 
O H M S : 
SIZE: 
PRICE: 

SK120 — 20K O.P.V. 
0.6. 3. 12, 60, 300, 1200. 
6, 30, 120, 300, 1200. 
0.06, 6, 60. 600. 
2<> to 8 Meg. in four ranges. 
53/4" x 33/4" x 2". 
S17.50. 

SK7 — 4K O.P.V. 
10, 50, 250, 1000. 
10, 50, 250, 500, 1000. 
0.25, 10. 250. 
10!! to 2 Meg. in two ranges. 
47/s" x 31/2" x 1V2". 
S12.50. 

M303 — 30K O.P.V. 
0.6, 3, 12, 60, 300, 1200. 
6. 30, 120, 300, 1200. 
0.06, 6, 60, 600. 
2f! to 8 Meg. in four ranges. 
5 % " x 33/4" x 2". 
S19.50. 

SK100, M303, SK120 and SK33 have diode protected movements. 

R A D I O PARTS PTY. LTD. 
MELBOURNE ' S WHOLESALE HOUSE 
562 Spencer Street, Melbourne, Vic. 
Phone: 329-7888 
Orders: 30-2224 

CITY DEPOT: 157 Elizabeth Street, 
Melbourne, Vic. Phone: 67-2699 
SOUTHERN DEPOT: 1103 Dandenong Rd., 
East Malvern, Vic. Phone: 211-6921 

To: RAD IO PARTS PTY. LTD. 
P.O. Box 124, North Melbourne, 

Vic.. 3051. 

Please send me further details of: 

Other Multimeters 

Other Equipment 
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amcuteur 
radio Vol. 37, No. 10 

OCTOBER, 1969 
Registered at G.PO , Melbourne fo 
transmission by post as a periodical 

PRICE 30 CENTS 



CITIZENS BAND CRYSTALS
To suit Japanese Walkie-Talkies and Transceivers. 
P.M.G. approved. Freq. 27.240 Me. (Tx), 26.785 
Me. (Rx).
HC6/U Subminiature. Vz in. pin spacing, 27.240 or

25.785 Me. S3.50 each or $6.50 a pair. 
HC18/U Miniature Va in. pin spacing. 27.240 or

26.785 Me. $3.50 each or $6.50 a pair. 
(HC18/U also available with flying leads)

Other Crystals available include 27.145 and 
27.195 Me.

Postage 10c.

CRYSTAL MICROPHONES
Price only 

$5.50
Stand to suit 
S2.50 extra.

Packing and Postage 25c.
Model BM3 (illustrated): Response 100-8,000 cycles, 
fitted with 6 ft. cable and phone plug with on-off 
switch. Can be used on stand or for hand use. 

BM3 Insert, $1.00 each

S.W.R. METERS, MODEL KSW-10
Specifications.— Standing Wave Ratio: 1:1 to 1:10. 
Accuracies: Plus or minus 3 per cent, scale length. 
Impedance: 52 ohms and 75 ohms. Meter: 0-100 
DC microamperes. Price $19 inc. tax.

LATEST MINIATURE TYPE S IL ICON  PLANAR

N-P-N TRANSISTORS
Typo 325— replaces BF115, SE1010
Type 327— replaces BC108, 2N3565. SE4002
Type 328— replaces BC109, SE4010

All 75c each, or three for $2.00 
Type 2N441 Transistor, $2.40

ALIGNMENT TOOLS
Jabel No. 4 Alignment Tool Kits. All popular 
sizes. Four tools in plastic pouch. Price $1.20.

GARRARD TURNTABLE BASES
Suit all Garrard Turntables. Finished in polished 

teak. $8.50.
Also SRP22 Bases. Finished in polished teak, $8.50. 

Postage 40c.

VIDEO PEAKING CHOKES
MINIATURE PIGTAILS, IRONCORE

15 uH, 22 uH. 27 uH. 33 uH. 39 uH. 47 uH. 
56 uH. 60 uH. 82 uH. 100 uH. 120 uH. 150 uH. 
180 uH. 220 uH. 270 uH. 330 uH. 390 uH. 470 uH. 
560 uH. Price 40c. Postage 10c.

VERNIER DIALS
Ratio 8 to 1 Reduction, Scaled 0-10.

Typo T 501 IV2 inch diameter ...................... $1.75
.. T 502 2 inch diameter ........................  $2.20

T 503 3 inch diameter ........................  S2.80

LOW PASS FILTERS
A "Cabena" Low Pass Filter will fix T.V.I. 
Cut-off frequency. 30 Me.: attenuation at 60 Me. 
better than 30 db.: insertion loss, negligible.
Impedance 50-72 ohms. Price $11.50. Postage 10c.

TRIO COMM. RECEIVER 
MODEL 9R-59DE

Four-band recoivcr covering 550 Kc. to 30 Me. 
continuous, and electrical bandspread on 10. 15. 
23. 40 and 80 metros. 8 valves plus 7 diode circuit. 
4/8 ohm output and phone jack. SSB-CW. ANL, 
variable BFO, S meter, sep. bandspread dial, i.f. 
455 kc.. audio output 1.5w.. variable RF and AF 
gain controls, 115/250v. AC mains. Beautifully 
designed. Size: 7 x 15 x 10 in. With instruction 
manual and service data.

PRICE $175 inc. sales tax 
Speaker to suit, type SP5D, $15 inc. tax.

MULTIMETER MODEL 200H
20.000 ohms per volt d.c.. 10.000 ohms per volt a.c. 
Specifications.— DC Volts: 0-5, 25 , 50 , 250 , 500, 
2,500. AC Volts: 0-10, 50, 100. 500, 1,000. DC Cur
rent: 0-50 uA.; 25 . 250 mA. Resistance: 0-60K 
ohms. 0-6 meg. Capacity: 0.01-0.3 uF. (at AC  5v.); 
0.0001-0.01 uF. (at AC  250v.). Decibel: Minus 20 
db plus 22 db. Output range: 0-10 , 50. 100 , 500, 
1.000. Battery used: UM3 1.5v.. 1-piece. Dimen
sions: 3V4 x 4 V2 x 1 Vs in. Price S11.00 Post Free. 
Complete with internal battery, testing leads, prods.

KEW VACUUM TUBE VOLTMETER
MODEL K142

Specifications:
AC Voltage-

Measurement Range, Sine Wave (in 7 ranges): 
0-1.5v.. 0-5v., 0-15v.. 0-50v., 0-150v., 0-500v.. 
0-1500v.

Peak-to-peak (in 7 ranges): 0-4v.. 0-14v., 0-40v.. 
0-140v.. 0-400v., 0-1400V., 0-4000v.

Output (dBm): Minus 2 dB to plus 65 dB (in 7 
ranges) (0 dB equals 1 ntW. in 600 ohm line): 
minus 20 to plus 5/16/25/36/45/56/65 dB.

Input Impedance: 1.4 megohms.
Input Capacitance: 30 pF. or below (1.5/5/15/50 

150v. range). 15 pF. or below (500/1500 range).
Accuracy: Within plus or minus 5 %  full scale.
Freq. Response: 30 c/s.-500 Kc. within plus or 

minus 3% : 20 c/s.-10 Me. within plus or minus 
10% .

DC Voltage-
Measurement Range (in 7 ranges): 0-1.5v., 0-5v.. 

0-15v., 0-50v., 0-150v.. 0-500v.. 0-1500v.
Input Impedance: 11 megohms. 2 pF. or below 

(using "D .C . " Probe).
Accuracy: Within plus or minus 2 %  full scale.

Resistance—
Measurement Range: 0.2 Ohm-1000M ohms (in 7 

ranges): 0-1K. 10K. 100K. 1000K, 10M, 100M. 
1000M ohms.

Accuracy: Within plus or minus 3 %  of the scale 
length.

Including D.C. Probe & Leads. Price $58.50 inc. tax.
R.F. and H.V. Probes extra.

30c Postage.

MINI-TESTER, MODEL C1000
Ranges— AC voltage (1000 ohms/volt): 10, 50, 250. 
1000. DC voltage (1000 ohms/volt): 10. 50. 250, 
1000. DC current: 1, 100 mA. Resistance: 0-150K 
ohms. Dimensions: 2Va x 3-9/16 x 1-1/16. Weight 
0.37 lb. Price S6.35, plus postage 20c.

STEP-DOWN TRANSFORMERS
Primary: 240 volts. Secondary (switched): 24. 28 or 
32 volts a.c., 50 cycle. 1.88 amp., with on/olf 
switch and two outlet sockets. $7.00. post $1.00.

ALARM BELLS
(Parachute type). 6 volt. Suitable for Burglar 
Alarms, etc., complete with trip rope. etc. Price 
$1.25. post 50c.

F.M. TAXI RADIOS
T.C.A. (Philips). Low Band. F.M. Mobile Units. 
6 volt. Crystal locked. 120 Kc. bandwidth. Oper
ating frequency, approx. 80 Me. Complete with 
all valves, vibrator and microphone. Suit Amateur 
conversion. Good condition.

OUR PRICE, LESS CRYSTALS. S25.
Freight and Packing extra. Rail or IPEC.

V.H.F. TRANSCEIVERS
V.h.f. Transceiver, supersedes SCR522. Freq. range 
115-145 Me. Crystal locked. 21 valves comprising 
6C05. 6AM6, EB91. 6AM5, TT15. QV04/7. Suitable 
for conversion to 144 Me. band. (Still current for 
aircraft bands). Brand new condition, less crystals. 

Price $30. Rail or IPEC.

“MURATA” CERAMIC FILTERS
Ideal for solid state i.f. applications.

BC455A— bandwidth 5 Kc. at 455 Kc..........  45c
BC455D— bandwidth 2.4 Kc. variable or 455 Kc. 90c 
Insertion loss 1.0 db.. input impedance 3.3K ohms.

WESTINGHOUSE

INTEGRATED CIRCUITS
Type WC334AT— audio power amplifier. Input 0.5v. 
r.m.s., output 1 watt into 15 ohms. Distortion 
2.4% at 1 w. on 13.5v. rail. Physical size approx, 
size top-hat transistor. Price $7.50 ea. Post. 10c.

SIGNAL GENERATORS
LEADER LSG11

120 Kc. to 390 Me.
Frequency range (6 
bands): 120 Kc. to 
130 Me. on funda
mentals: 130 Me. to 
390 Me. on harmon
ics. Mod. frequency 
400 and 1,000 eye. 
Uses 12BH7, 6AR5 
plus selenium recti
fier. Provision for 
crystal oscillator by 
use of external xtal 
(xtal not supplied). 
1 to 15 Me.

Dimensions: 712 x 10% x 4Vi inches. Professionally 
finished, grey crackle enamel. Price $36.75.

T.V. TUNERS
M.S.P.. incremental, brand new. complete with 
valves 6ES8 and 6U8. Price S5.50.

CARBON RESISTORS
100 assorted Resistors. Va and 1 watt. Good 
selection. All popular types. Price S I .75 packet.

MICA WASHERS and GROMMETS
Price 25c packet.

CO-AXIAL CABLE
72 ohm 3/16 in. diam. Co-ax. Cable, new. 

100 yd. roll. $18. Postage 75c. 20c yd.

FIVE-CORE CABLE
5 x 5/0076. Ideal for Intercoms., Telephones, etc. 
New. 100 yd. rolls. S i7 (postage 75c), or 20c yd.

WIRE WOUND POTENTIOMETERS
50 watts. 200 ohms. Price $3.00.

RADIO SUPPLIERS
323 ELIZABETH STREET, MELBOURNE, VIC., 3000
Phones: 67-7329, 67-4286 All Mail to be addressed to above address

We sell and recommend Leader Test Equipment. Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios. Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers. Welwyn Resistors, etc.
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EDDYSTONE 
M o d e l " E A 1 2 " 

Amateur Band Communications Receiver 
The EDDYSTONE "EA12" is a model specially designed for use by 
Amateur Radio operators and covering the six major Amateur bands 
from 1.8 to 28 Mc. It possesses an exceedingly good electrical 
performance and wil l produce first-class results with all modes 
of signals. Mechanically the "EA12" is built to the high engineer-
ing standards common to all Eddystone products and wi l l give 

years of trouble-free service, irrespective of climate. 

Write for Technical Leaflets 

FEATURES— 

• Adequate bandspread, correct degree of selectivity for the various modes 
of signalfi ease of tuning S.S.B. signals, and frequency stability. 

• Cascode type R.F. amplifier stage. 
• Separate R.F., I.F. and A.F. gain controls. 
• Continuously variable selectivity in the 100 Kc. second I.F. stages. 

Crystal filter can be switched in to give an extremely narrow band for c.w. 
• Mode switch selects either upper or lower sideband. 
• Large S meter, calibrated from 1 to 9, each division 6 db. change of level. 
• Two noise limiters, one a series diode type for a.m., other a double diode 

which is operative with c.w. and s.s.b. 
• Image rejection better than 50 db. at highest frequency and proportionally 

greater at lower frequencies. 

Agents: 
608 COLLINS ST., MELBOURNE, VIC., 3000. Phone 61-2464 

64 ALFRED ST., MILSONS POINT, N.S.W., 2061. Phone 929-8066 

34 WOLYA WAY, BALGA, PERTH, W.A., 6061. Phone 49-4919 

L. E. Boughen & Co., 30 Grimes St., Auchenflower, 4066. Ph. 7-4097 

NOW! 
A MAJOR INDEPENDENT 

QUARTZ CRYSTAL 
MANUFACTURING 

FACILITY FOR 
AUSTRALIA 

CREATED TO SERVE THE 

AMATEUR AND THE 

TELECOMMUNICATIONS 

INDUSTRY WITH A 

WIDE RANGE OF 

QUARTZ 

CRYSTAL 

PRODUCTS 

OF SPECIAL INTEREST 
T O AMATEURS . . . 

±0.005% c l o s e tolerance 
xtals in the range 2 - 20 Mc. 
Type QC6/A (Style D/HC6-U) 

holders 

Tx operation— 

$4.60 incl. sales tax & postage 

Rx operation— 

$5.00 incl. sales tax & postage 

OTHER STYLES AND 

RANGES AVAILABLE — 

WRITE FOR DETAILS 

Electronics 

Hy-Q ELECTRONICS PTY. LTD. 

10-12 ROSELLA STREET, 

P.O. BOX 256, 
FRANKSTON, VICTORIA 3199. 

Telephone 783-9611. Area Code 03. 
Cables: Hyque Melbourne 

Hy-Q 
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STOP RUST OUTDOORS TWO YEARS... OR MORE! 

DRY YOUR 

IUUMIHI, p iuauva, 

5 is NOT a 
squer or a 
i will NOT 
nt, rubber, 
or finishes. 

Displaces Moisture Fast! 
TECHNICAL INFORMATION 

Physical Properties: 
LPS 1 
Less than 0.0001 inch non-greasy molecular film 
with capillary action that spreads evenly and easily 
to seal out moisture at very low cost. 
Rust Inhibitor: Protects all metals from rust and 
corrosion. 
Water Displacing Compound: Dries out mechanical 
and electrical systems fast. 
Lubricant: Lubricates even the most delicate mech-
anisms; non-gummy, non-sticky; does not pick up 
dust or dirt. 
Penetrant: Penetrates to loosen frozen parts in 
seconds. 
Volume Resistivity per ASTM D-257: Room tem-
perature. ohm/cm.; 1.04 x 10'\ 
Dielectric Constant per ASTM-877: 

Dielectric Constant 2.11, Dissipation Factor: 0.02. 
Dielectric Strength per ASTM D-150: 

Breakdown Voltage 0.1 inch gap. 32,000 volts. 
Dielectric Strength volts/inch, 320,000 volts. 

Flash Point (Dried Film). 
Fire Point (Dried Film), 900 degrees F. 
TESTS AND RESULTS: 950 degrees F. 
Lawrence Hydrogen Embrittlement Test for Safety 
on High Tensile Strength Steels: Passed. Certified 
safe within limits of Douglas Service Bulletin 13-1 
and Boeing D6 17487. 
Mil. Spec. C-16173 D-Grade 3, Passed. 
Mil. Spec. C-23411, Passed. 
Swiss Federal Government Testing Authority for 
Industry: Passed 7-Day Rust Test for acid and salt 
water. Passed Weiland Machine Test for Lubricity 
as being superior to mineral oil plus additives. 

LPS Products conform to 
Federal Mil. Specs. 
C-23411 and/or C-161730 

Sole Agents: 

HOW LPS SAVES YOU TIME AND MONEY 
1. LPS PROTECTS all metals from Rust and Corrosion. 
2. LPS PENETRATES existing rust—stops it from spreading. 
3. LPS DISPLACES moisture on metal—forms fine protective film. 
4. LPS LUBRICATES even the most delicate mechanisms at extreme temperatures. 
5. LPS PENETRATES to free rust frozen parts, nuts, bolts, etc. 
6. LPS PREVENTS equipment failures due to moisture (drives it out). 
7. LPS LENGTHENS LIFE of electrical and electronic equipment—improves performance. 
8. LPS RESTORES equipment damaged by water contamination and corrosion. 
9. LPS PENETRATES AND PROTECTS plated and painted metal surfaces. 

10. LPS PROTECTS metals from salt atmosphere, acid and caustic vapours. 
11. LPS LOOSENS dirt, scale, minor rust spots and cleans metal surfaces. 
12. LPS ELIMINATES squeaks where most everything else fails. 

ZEPHYR PRODUCTS PTY. LTD., 70 BATESFORD ROAD, CHADSTONE, VIC., 3148. Phone 56-7231 
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approved
&

accepted
by leading manufacturers and 

Government Departments

ELNA
E L E C T R O N IC

C O M P O N E N T S
•  Electrolytic Capacitors

•  Polyester Capacitors

•  Carbon Potentiometers

Australia’s largest selling im
ported capacitors are produc
ed by one of the world’s major 

components manufacturers

Write or phone for 
illustrated brochure

S O A N A R
E L E C T R O N IC S

PTY. LTD.

A & R-Soanar Group of Companies

VIC: 45 Lexton Rd.. Box HIM; 88-7323.
NSW: 82 Carlton Cr., Summer Hill; 798-6999. 
OLD: R. A. Venn Pty. Ltd., Valley; 51-5421. 
SA: Scott Thompson Pty. Ltd., Adelaide:

232261.
WA: Everett Agency Pty. Ltd., West Leeder- 

ville; 8-4137.

LOW DRIFT
CRYSTALS

☆

1.6 Me. to 10 Me.,
0.005% Tolerance, $5

☆

10 Me. to 18 Me.,
0.005% Tolerance, $6

☆

Regrinds $3

THESE PRICES ARE SUBJECT 

TO  SALES TAX

SPECIAL CRYSTALS: 
PRICES
ON APPLICATION

MAXWELL HOWDEN
15 CLAREMONT CRES., 

CANTERBURY,

VIC., 3126 

Phone 83-5090

LOG BOOK
IS N O W  AVAILABLE

Larger, spiral-bound pages 
with more writing space.

Price 75c each
plus 17 Cents Post and Wrapping

Obtainable from your Divisional 
Secretary, or W.I.A., P.O. Box 36, 

East Melbourne, Vic., 3002

D U R A L U M I N  
A L U M I N I U M  

ALLOY TUBING
IDEAL FOR BEAM AERIALS 

AND T.V.

★  LIGHT ★  STRONG
★  NON-CORROSIVE

Stocks now available for 
Immediate Delivery

ALL DIAMETERS —  W ' TO 3"

Price List on Request 

STOCKISTS OF SH EETS- 
ALL SIZES AND GAUGES

GUNNERSEN ALLEN METALS
PTY. LTD.

SALMON STREET, 
PORT MELB’NE, VIC.
Phone 64-3351 (10 lines) 
T'grams: “Metals” Melb.

HANSON ROAD, 
WINGFIELD, S.A.
Phone 45-6021 (4 lines)
T'grams: “ M etals" Adel.

AUSTRALIAN
RADIO
AMATEUR

CALL BOOK
1969-70 EDITION

NOW  AVAILABLE

☆

Get your copy now from your 

Division or usual Supplier

Price 75c
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SIDEBAND ELECTRONICS ENGINEERING ANTENNA SUPPLIES
Last month’s (Sept. 1969) issue of "Amateur Radio” carried a picture on the front cover of the 

latest Tri-band Amateur Beam development. It was not the best of a picture, done in a hurry on very 
short notice. Anyway, after an aborted attempt some ten years ago in the U.S.A. by GONSET, this is 
the second and very successful case of a full size 3-element 10-15-20 Metre Tri-band Yagi Beam. All 
other types of tri-band beams feature element lengths shorter than the standard half wavelengths on 
15 and 20 Metres, but not the new TRIPLE-THREE. For instance, the reflector length is the full 35 ft., 
boom length 18 ft., weight approximately 50 lbs., 2"  boom diameter and mast clamp for 2" diam. mast, 
with built-in 52 ohm Baiun. Elements are IV4" at the centre, tapering to V2" at the ends.

The manufacturer of the TRIPLE-THREE is J-Beam Engineering Ltd., of Northampton, England, a 
well known firm in the U.K., making VHF, TV and HF Antennas for the U.K. Government, Army and Navy. 
The price of the TRIPLE-THREE is £60 (approx. $131) in the U.K. I expect to have them in stock in 
November 1969 at a target price, S.T. and all other charges included, of $180. I shall then be carry
ing stocks of five different types of tri-band beams and four types of multiband verticals. If the choice 
becomes difficult, here are my recommendations:

Choice No. 1— HY-GAIN TH6DXX, 6-element master beam, 24 ft. boom length.
Choice No. 2—TRIPLE-THREE J-Beam.
Choice No. 3— MOSLEY MP-33 Tiger-array.
Choice No. 4— HY-GAIN TH3JR or MOSLEY TA33JR.

The TH6DXX, TRIPLE-THREE and MP-33 w ill safely handle more than our legal power limits, the 
TA33JR and TH3JR are junior beams and not recommended for the maximum power lim it: also, they 
can be rotated with the CDR AR-22R heavy duty TV rotator, the choices 1 to 3 require a HAM-M heavy 
duty rotator.

Trapped multi-band vertical antennas like the HY-GAIN 14AVQ and 18AVQ, and the NEWTRONICS 
4-BTV are handy for restricted space locations but must have an effective counterpoise to perform 
properly. Unless one has a metal roof or similar structure or a good conductive soil structure, this 
counterpoise must be made up with a minimum of two quarter wavelength long radial wires per oper
ating band. Otherwise these verticals w ill not be very satisfactory. They are also excellent for portable 
work, easily assembled and broken down in maximum 5 ft. long parts and mounted on an iron stake 
into the ground, on a bracket on a caravan, etc.

Attempts to obtain another supply of multiband dipoles, W3DZZ types or otherwise, are being 
made again. —Arie Bles.
YAESU-MUSEN—

FT-DX-400 De Luxe Transceiver ..............................  S525
FT-DX-100 AC/DC Transceiver ................................ $515
FV-400 Second VFO ....................................................  S80
FT-200 Transceiver with AC Supply-Spkr. Unit S410
FL-DX-2000 Linear Amplifier .....................................  8240
FR-DX-400-SDX De Luxe Receiver with FC-2TR 

and FC-6TR 2 and 6 Metre Converters, CW 
and FM filters, FM discriminator, over $150
of extras! .....................................................................  S475

FL-DX-400 Transmitter .................................................  $375
FC-6TR and FC-2TR Converters .................. each $25

SWAN—
SW-350-C Transceiver ................................................  $550
SW-500-C Transceiver ..................................................  $675
14-230 AC/DC SWAN Power Supply .................. $150
AC Power Supply-Speaker ..........................................  S80

GALAXY—
GT-550 Transceiver ........................................................ $625
External VFO ...................................................................  8100
AC Power Supply-Speaker ..........................................  880
VOX Unit ..........................................................................  $30

HY-GAIN—
TH6DXX 6-Element Tri-band Beam ........................  8180
BN-86 Baiun .....................................................................  820
TH3JR Junior 3-Element Tri-band Beam ................  $110
14AVO 10 to 40 Metre 4-Band Vertical ............... S45
18AVO 10 to 80 Metre 4-Band Vertical ............... $75

J-BEAM LTD.—
TRIPLE-THREE 3-Element Tri-band Yagi ...............  $180

MOSLEY—
TA33JR Junior 3-Element Trl-band Beam ..........  895
MP-33 3-Element Tiger Array .................................... $120

ROTATORS—
CDR HAM-M Heavy Duty Rotator ........................  8165
AR-22R Junior Rotator .................................................  S60

A.C.I.—
ACITRON 101 12-Volt Heavy Duty DC Supply .. 8105

NEWTRONICS—
Hustler 4-BTV 10 to 40 Metre 4-Band Vertical $55 
4-BTV Vertical with 80 Metre Top-Loading Coil S70

CRYSTALS—
FT241 Crystals, full box of 80 Crystals, Channels

0 to 70, 375 to 515 Kc......................................... $17.50
Postage and Registration ......................................  81

Sets of six matched Filter Crystals, incl. USB/
LSB Carrier Crystals, between 440 and 450 
Kc. and between 460 and 470 Kc......  per Set $10

USED EQ UIPM ENT-
TRIO TS-500 with PS-500 AC SSB Transceiver

and Power Supply, like-new condition ..........  $375
SBE 34 AC/DC Transceiver, 18 lbs. package.

good condition ...........................................................  $300
GALAXY III. Transceiver, with VOX Unit and 

AC Power Supply-Speaker Unit, perfect .........  S275

Sideband Electronics Engineering
P.O. BOX 23, SPRINGWOOD, N.S.W., 2777 Telephone: Springwood (STD 047) 511-394

Sydney address, Showroom only, 145a George Street, near Circular Quay. Telephone 27-5885
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FEDERAL COMMENT:

INTRUDER WATCH AND THE W.IA

The Wireless Institute of Australia, 
like the R.S.G.B. and A.R.R.L., has 
initiated an Intruder Watch programme. 
The programme was initiated by a 
decision of the Federal Council in 1967 
who saw the need for such a programme 
as an important aspect of the Institute’s 
task of protecting Amateur frequency 
allocations.

A recent issue of “QST” pointed to 
the reason why Amateurs need an 
Intruder Watch. It quoted the Radio 
Regulations Geneva, 1959, the currently 
effective international document as 
follows:

"Article 3, Section 3: Administra
tions of the Members and Asso
ciate Members of the Union shall 
not assign to a station, any fre
quency in derogation of either the 
Table of Frequency Allocations 
given in this Chapter or the other 
provisions of these Regulations, 
except on the express condition 
that harmful interference shall not 
be caused to services carried on 
by stations operating in accordance 
with the provisions of this Conven
tion and of these Regulations.”

The significance of this provision is 
that it does not prohibit the allocation 
of a frequency contrary to the F re
quency Table—but makes the alloca
tion contravene the Regulations only 
when interference is caused. Of course, 
a broadcasting station in, say, the 40 
metre Amateur band, will cause in ter
ference to the Amateur Service, but 
the onus is on the Amateur to demon
strate the interference.

Of course all interference is not the 
result of deliberate acts. The Intruder 
Watch also serves to draw attention to 
inadvertent interference, spurious trans
missions caused by faulty equipment or 
by faulty tune-up procedures, which 
together with harmonics can also result 
in interference to Amateurs. Complaints 
about such transmissions usually result 
in their rectification. The important 
function of Intruder Watch is to report 
the interference. Until the interference 
is reported, the intruder on Amateur 
bands may be legitimately there. Basic

ally, any Intruder Watch must depend 
on the listener or observer.

The significance of reports spread 
over a vast area such as our continent, 
is obvious. To be successful, Intruder 
Watch cannot depend on only a few 
observers. The initiative for the organ
isation of the observers rests w ith the 
Divisions. Each Division appoints an 
Intruder Watch Co-ordinator. How he 
undertakes his task depends largely on 
his Division and himself. The reports 
are collated by the Federal Intruder 
Watch Co-ordinator who passes the 
information on to the appropriate 
authority, the Postmaster General’s 
Department. The Federal Co-ordinator 
also co-ordinates the general activities 
of the Divisional Co-ordinators, send
ing out information in regular bulletins 
and providing them with standard sta
tionery and specifying standard proced
ures. At least this is how it should 
work.

Reports have come to the Federal 
Co-ordinator from two Divisions only 
since the formal appointment of Div
isional Co-ordinators. This, of course, 
may be due to a number of reasons. 
It should be noted that the appointment 
of the last Divisional Co-ordinator 
occurred only a little over a year ago. 
Probably, though, the most important 
reason for this paucity of reports lies 
in the fact that there are insufficient 
Amateurs willing to undertake the task 
of acting as observers. Perhaps some 
of the fault may lie w ith the W.I.A. 
Have we really published enough in
formation so that every member knows 
how important this activity is to the 
Amateur Service? Make no mistake 
about it—Federal Executive is a little 
disappointed in the response to date. 
We want a Federal Intruder Watch 
Co-ordinator to be complaining of over
work—not underwork.

If you w ant to know how you can 
help in your Division, contact your 
Divisional Intruder Watch Co-ordinator. 
His name was published on page 14 of 
the June issue of “Amateur Radio”. 
It may be that some may question 
whether the Institute’s programme is 
perhaps a little over-elaborate, We

don’t  think so. There are two points 
about the Institute’s programme that 
are important and these, we think, 
justify a formal structure rather than 
a system that depends on Amateurs 
being urged “to write letters to the 
Post Office” when intruders are observ
ed. The Institute can only pass the 
reports on to the appropriate authority.

If the complaint is in respect of an 
overseas country, certainly no individ
ual could make direct representation 
to that country. Such complaints may 
involve official diplomatic representa
tions direct to the country concerned cr 
through the headquarters of the Inter
national Telecommunications Union in 
Geneva. These representations can only 
be initiated through the Postmaster 
General’s Department. The Postmaster 
General’s Department is also directly 
responsible for acting on complaints 
originating within the Commonwealth 
of Australia. The Department requires 
complaints to be submitted to it in a 
proper form.

The Federal Executive has discussed 
the problems involved with interfer
ence reports with officials of the De
partm ent and a procedure has been 
developed so that reports can be easily 
and effectively processed by the De
partment.

The other point about Intruder 
Watch is this. Reports of interference 
must be reliable. One of the most im
portant tasks of the Divisional Co
ordinators is to guarantee the standard 
of reports submitted. Misleading or 
inaccurate reports are not merely 
worthless, they are positively harmful 
to the cause of the Amateur Service.

One of the difficulties facing the 
Institute in carrying out its prime 
responsibility of protecting Amateur 
frequency allocations is that it involves 
activities in which our membership 
generally can only participate remotely. 
Intruder Watch represents one area 
where not only can all members par
ticipate, but without their participa
tion the job just cannot be done.

M IC H A E L  J .  O W EN . V K 3K I,
F e d e ra l P re s id e n t. W .I.A.
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Australis-Oscar 5 Satellite  
ready for Launch

DON GRAHAM; VK3BAC, and RICHARD TONKINt

It now seems likely that the AUS
TRALIS OSCAR 5 Amateur Radio 
Satellite will be launched into orbit 
shortly after 15th October.

Official confirmation of the planned 
launch date is expected as this issue 
of “Amateur Radio” goes to press. The 
latest information on the launch date 
may be obtained from the Project Oscar 
State Co-ordinators, whose names and 
addresses are listed below, or by listen
ing to the W.I.A. Divisional broadcasts 
on Sunday mornings.

While AUSTRALIS OSCAR 5 may 
ride piggy-back into space with one 
of several different satellite series, the 
Radio Amateur Satellite Corporation 
(AMSAT) (which is co-ordinating the 
launch in the U.S.) suggests that the 
TOS (TIROS Operational Weather Sat
ellite) orbit is a practical one to con
sider as an example for the Radio 
Amateur Satellite. Many Radio Ama
teurs are already tracking TOS satel
lites to obtain local cloud cover pictures 
(APT). A typical TOS orbit has the 
following parameters:

Height: 910 statute miles.
Inclination to equator: 101.5 degrees 

(polar orbit).
Period: 114 minutes.
Launch Site: Western Test Range, 

California.
Launch Direction: East to West.
Launch Time: Around 9 p.m.,

A.E.S.T.
Times of nearest overhead passes: 

Around 3 p.m. local time (as
cending node, south to north), 
around 3 a.m. local time (des
cending node, north to south).

A detailed description of the AUS
TRALIS OSCAR 5 Satellite has already 
been published in “Amateur Radio”. 
Readers are particularly referred to the 
following articles:

Australis Oscar A—Users’ Guide,
“Amateur Radio,” Feb. 1968, 
p. 3.

Australis Oscar A—Users’ Guide,
Part Two, “Amateur Radio,”
March, 1968, p. 10.

Using a Phase Comparator, “Ama
teur Radio,” April, 1968, p. 12.

It should be noted that the telemetry 
calibration curves published in “Ama
teur Radio” in March 1968 have since 
been redrawn, owing to re-calibration 
of the satellite by AMSAT. The correct 
calibration curves appear elsewhere in 
this article. Also, the Project Oscar
State Co-ordinators’ list has been up
dated and is now as follows:
* V ictorian Co-ordinator, P ro jec t Oscar, 38 M ur

ray  Drive, Burwood, Vic., 3125.
•> C hairm an, P ro jec t A ustralis. 5/39 Tooronga 

Road, Blast M alvern, Vic., 3145.

New South Wales:
V.h.f. and T.v. Group,
14 Atchison Street,
Crows Nest, 2065.

Victoria:
Don Graham, VK3BAC,
38 Murray Drive,
Burwood, 3125.

Queensland:
Laurie Blagborough, VK4ZGL,
54 Bishop Street,
St. Lucia, 4067.

South Australia:
Brian Tideman, VK5TN,
33 Ningana Avenue,
Kings Park, 5034.

Western Australia:
Kevin Bicknell, VK6ZBC,
48 Sanderson Road,
Lesmurdie, 6076.

Tasmania:
Peter Frith, VK7PF,
181 Punchbowl Road,
Launceston, 7250.

These Co-ordinators can be contacted 
regarding any aspect of the launch, 
orbit, operation, tracking, etc., of the 
satellite. They will be kept fully ad
vised of all developments concerning 
the satellite.

What is AUSTRALIS OSCAR 5 
and what will it do?

The satellite carries two amplitude 
modulated transmitters; one of 50 mW. 
on 144.050 Me. which will operate 
continuously, and one of 150 mW. on 
29.450 Me. The 29.450 Me. transmitter 
will be switched on and off by nomin
ated ground stations in order to con
serve the life of the satellite’s chemical 
batteries. It is planned that this trans
mitter will be operated over each week
end so that it can be monitored by the 
maximum number of Radio Amateurs. 
If all goes well with the launching, the 
h.f. transmitter will be commanded on 
at around 0700 GMT each Friday and 
off at about 0700 GMT each Monday.

How long will the 
Satellite Transmit?

It is expected that the satellite’s bat
teries will enable it to operate for 
approximately two to three months.

What Information will be 
Transmitted?

Both transmitters will carry the same 
telemetry data, by means of a group 
of seven sequential bursts of audio tone 
(channels), followed by an identifier 
of HI in Morse code by audio frequency 
shift keying. The HI contains no 
telemetry data. The frequency of each 
of the seven telemetry tones is a meas
ure of one of the following:

Channel 1: Battery current drain.
„ 2: X axis horizon sensor.
„ 3: Battery voltage.
„ 4: Y axis horizon sensor.
„ 5: Internal (electronics pack

age) temperature.
„ 6: Z axis horizon sensor.
„ 7: Skin (inside casing) tem

perature.
Each “channel” is of approximately 6.5 

seconds duration. Frequency variations 
noted on Channels 2, 4 and 6 compared 
over several weeks will indicate how 
well the simple magnetic stabilisation 
experiment is controlling the satellite’s 
orientation in space. The success of the 
technique used could assist in improved 
performance of future Amateur trans
lator satellites by reducing fading caus
ed by spacecraft spin.
How can the Telemetry 
be Measured?

Useful information on the spin rate 
may be possible by direct observation 
of the appropriate Channels 2, 4 and 6. 
For example, after launch there may 
be three “bleeps” or changes in fre
quency on Channel 2, two on Channel 
4 and no frequency change on Channel 
6. After a week or two in orbit, the 
data on these three channels will prob
ably have changed, indicating that the 
magnetic stabilisation system is slowing 
the satellite’s spin rate. For example, 
there may be one change of frequency 
on Channels 2 and 4 and two such 
changes on Channel 6. These figures 
are purely hypothetical, since it cannot 
be accurately determined, until the 
satellite is in orbit, just what it’s orien
tation in space will be.

The frequency of the telemetry tones 
for Channels 1, 3, 5 and 7 may be 
measured by:

1. Audio oscillator and phase com
parator.

2. CRO, audio oscillator and Lissa- 
jous figures.

3. Direct reading audio oscillator.
As there will be times when the 

received signal/noise ratio will be poor 
(e.g., when the satellite is near the local 
horizon), method 1, followed by method
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2 is recommended. Method 3 should 
only be attempted when the signal/ 
noise ratio is extremely good. 

What Reception Reports 
are Required? 

All reception reports are welcomed. 
Special telemetry reporting forms are 
available from the State Co-ordinators. 
In the case of the 29.450 Mc. transmit-
ter, a report that the signal is not aud-
ible when it should be, i.e. when the 
satellite is in radio range and the trans-
mitter is switched on, is very useful. 
Likewise, any h.f. signals heard when 
the satellite is below the horizon should 
be noted on the telemetry reporting 
form. Completed forms should be re -
turned to the appropriate State Co-
oz-dinator. 

How well will the Signals from the 
Satellite be Received? 

As the "piggy back" launches likely 
to be available to AMSAT are of a 
higher altitude than originally planned 
by OSCAR, received signals will be 
weaker by about 6 db. However, the 
satellite should be clearly readible by 
reasonably well-equipped stations. For 
example, typical cases at a range of 
2,500 nautical miles are: 

1. Frequency 144.050 Mc. 
Antenna gain +13 db. 
Receiver noise figure 3 db. 
Receiver bandwidth 5 Kc. 
Then signal/noise at rx . . . 11 db. 

2. Frequency 29.450 Mc. 
Antenna gain 0 db. 
Receiver noise figure 3 db. 
Receiver bandwidth 5 Kc. 
Then signal/noise at rx . . . 17 db. 

As it will not be uncommon for signal 
levels to fall below 1 e-V. in 50 ohms 
at the receiver input, a low noise con-
verter or pre-amplifier will be a good 
investment. 

Standard Orbits for Melbourne 
for ascending node 45°West 

Minutes after 
Ascend. Node 

84 
86 
88 
90 
92 
94 
96 

Azimuth 
171 
165 
159 
144 
131 
123 
119 

Table 1. 

Elevation 
3 
9 

15 
19 
15 
10 
5 

"Standard Orbits" are now available 
from State Co-ordinators, as are the 
projected "Ascending Nodes" predic-
tions for the first few days after launch. 
An example of the "Ascending Node" 
data is shown below: 

When will the Satellite 
be Audible? 

It is possible that the 29.450 Mc. 
transmitter will be audible at times 
when the satellite is below the radio 
horizon. This will depend on the state 
of the ionosphere between the ground 
receiver and the satellite. Over-horizon 
reports of the 29 Mc. signal will there-
fore be of particular interest. 

Orbital predictions to assist in recep-
tion of the satellite are available from 
State Co-ordinators. 

How are the Orbital Predictions 
Produced? 

For a satellite in a given orbit, that 
orbit is defined by the time and position 
that the satellite crosses the equator, 
travelling northwards. This is called 
the "Ascending- Node". 

On the basis of various ascending 
node positions, a set of "Standard Or-
bits" have been prepared for all States. 
These "Standard Orbits" give the azi-
muth and elevation of the satellite at 
two-minute time intervals, from the 
station. A typical example is shown 
below: 

Ascending Nodes for Australis Oscar 5 
Time Ascend. 

Date Orbit (GMT) Node 
31 Oct. '69 0693 0326 356 
31 Oct. '69 0694 0507 020 
31 Oct. '69 0695 0648 044 
31 Oct. '69 0696 0829 070 
31 Oct. '69 0697 1010 096 

Table 2. 

If, for example, a station wished to 
track orbit number 0695 on 31st Octo-
ber, 1969, the appropriate "Standard 
Orbit" (Table 1), i.e. the "Standard 
Orbit" having an ascending node clos-
est to the selected orbit, would be 
chosen. The antenna pointing figures are 
thus calculated: 

AUSTRALIS OSCAK Y TbLJIBTBT CHJUOISL 1 CAUBRATIOH CUIYH. 
BATTERY CORRECT 

Linear approximation to auxri, I (in hA) - f -
Linear region up to 1400 He. 

CHJJfBBL 1 raEQDEKCT (Ba) 
r n n n m i T i T i r r r m 

AU3TRAIJ5 OSCAR T TEL'yETKT CHAHTTRL J CAUBRATIOH CURV> 
BATTERT YOLTtfIS 

Llnaar approxlo&tlor to ourve, V (in volts) - 27.5 - " 

Linear region up to 1300 Hi. 

CXAHKIL 3 FKEflUEBCr [Ha) 
I n ' 11 n I ; ; • i;; ' I; •; 
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Orbit Number 0695, 31st Oct., 1969 
Time (GMT ) 

(Time of Ascend. Node Azi- Eleva-
(plus added Minutes) muth tion 

0648 + 84 = 0812 GMT 171 3 
+ 86 = 0814 GMT 165 9 
+ 88 = 0816 GMT 159 15 
+ 90 = 0818 GMT 144 19 
+ 92 = 0820 GMT 131 15 
+ 94 = 0822 GMT 123 10 
+ 96 = 0824 GMT 119 5 

Table 3. 

Thus, for example, the satellite would 
be located at an azimuth of 159° and 
elevation of 15° at 0816 GMT on 31st 
October, 1969. Ascending nodes will be 

supplied, on a regular basis, to State 
Co-ordinators beginning immediately 
after the launching into orbit of the 
satellite. 

AUSTRALIS OSCAR 5 will be the 
first Amateur Radio Satellite launched 
since Oscar 4 went into orbit almost 
four years ago. Help make the flight 
of this first Australian-built Amateur 
Satellite a success! Prepare for the 
launch, listen for the satellite's signals 
and send in your reception reports. 
Every valid reception report will be 
acknowledged by a handsome QSL card 
to signify that the recipient helped to 
make the flight of AUSTRALIS OSCAR 
5 a success. 

AUSTRALIS OSCAR V TKiatSTRY CHAXH-;L 5 CALIBRATION! CORTS. 

XVTSWAL TJIPriRATORB 

: Lir.oar approximation to curr« , T f - 0.0642.f ( i n Ht ) - 34.1 

lilnaar rogion up to .1200 B: 

JCC 600 700 

1969 W.A.D.M. CONTEST 
To celebrate the foundation of the German 

Democratic Republic in October 1949, the Radio 
Club of the G.D.R. sponsors an annual DX 
Contest. An invitation is extended to all Ama-
teurs to participate in the 1969 W.A.D.M. 
Contest. 

Object: To contact as many DM stations as 
possible. 

When: 1500 GMT. 3rd October, until 1500 
GMT. 4th October. 

Sections: (a> Single operator; <b> Multi-
operator: lc> Short Wave Listeners. 

Bands/Mode: All bands 80-10 metres, c.w. 
only. 

Call: "CQ DM". 
Exchange: RST plus a three-figure serial 

number starting from 001. 
Points: Complete QSOs, 3 points. Incomplete 

QSOs, 1 point. Listeners will receive 1 point 
for each new DM station heard together with 
the transmitted number. 

Multiplier: Obtained by adding the multi-
pliers from each band. 

Each band multiplier is equal to the num-
ber of DM districts plus the number of DM7, 
8 and 0 stations worked on that band. The 
districts ere indicated by the last letter of 
the DM call signs (A through O). A maximum 
multiplier of 15 is allowed for each band. 

Use a separate log for each band and send 
within four weeks to: Radio Club of the G.DJEl., 
DM Contest Manager, DM2ATL, DDR 1055, Ber-
lin, P.O. Box 30, German Democratic Republic. 

600 700 

W.I.A. D.X.C.C. 
Listed below are the highest twelve 

members In each section. Position in 
the list is determined by the first num-
ber shown. The first number represents 
the participant's total countries less any 
credits given for deleted countries. The 
second number shown represents the 
total D.X.C.C. credits given, including 
deleted countries. Where totals are the 
same, listings will be alphabetical by 
call sign. 

Credits for new members and those 
whose totals have been amended are 
also shown. 

PHONE 
VK5MS 317/340 
VK3AHO 312/328 
VK6RU 312/327 
VK4HR 309/327 
VK2JZ 307/324 
VKSMK 304/323 

VK5AB 298/314 
VK4FJ 285/304 
VK4TY 285/288 
VK4KS 284/299 
VK2APK 277/282 
VK3TL 271/277 

Cert. No. 
99 

100 
101 
102 

New Members: 
Call 

VK2SG 
VK3WW 
VK3JM 
VK4SD 

Total 
234/236 
101/101 
103/103 
115/115 

Amendments: 
VK3ZE 233/236 VK3SM 176/179 
VK4DO 224/236 VK3AMK 176/176 
VK3LW 208/214 VK4RF 145/145 
VK3VK 202/202 VK4XJ 134/138 
VK4UC 181/181 

C.W. 
VK2QL 301/323 
VK3AHQ 301/315 
VK4FJ 
VK3CX 
VK4HR 

290/314 
289/312 
283/305 

VK2APK 270/278 
VK3XB 270/284 
VK3Y1. 270/287 
VK3ARX 269/278 
VK6RU 266/289 

VK2AGH 282/296 VK3NC 264/277 
New Members: 

Cert. No. Call Total 
95 VK2SG 138/142 

Amendments: 
VK4TY 259/272 VK4DO 188/205 
VK3KS 229/236 VK4UC 171/172 
VK4SD 192/206 VK4RF 128/140 

VK4HR 
VK6RU 313/338 
VK2AGH 312/332 
VK2VN 307/324 
VK4SD 307/321 
VK4TY 307/321 

OPEN 
313/337 VK6MK 305/324 

VK2EO 302/325 
VK4FJ 298/322 
VK2APK 294/304 
VK3ARX 292/301 
VK3TL 287/293 

New Members: 
Cert. No. Call Total 

119 VK3HE 105/106 
120 VK3QV 106/106 
121 VK4SD 307/321 

Amendments: 
VK3XB 279/291 VK4RF 190/202 
VK2SG 268/274 VK4XJ 180/187 
VK4DO 244/260 VK30G 107/107 
VK4UC 240/241 
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ANTENNA FARMING ON 7 Me.
Rhombics—Signal-to-Noise Ratio

A. J. C. THOMPSON,* VK4AT

BEING old fashioned, but still true 
to  my Amateur status, I naturally 
am an experimenter. As such, I 

am entitled to lacerate the big ears of 
the very learned with my startling 
interpretation of the contents of sundry 
text books. In their turn  these same 
gentlemen will themselves do likewise 
to others higher up in the academic 
scale. The only apparent solution to 
tha t state of affairs is for w riters of 
any standard to write within the limits 
of their own knowledge and also within 
the limits of the comprehension of those 
that they wish to inform.

This particular article is based on the 
practical experiments that have been 
conducted here over the past three 
years. During that time at least four 
different types of antennas, all on 7 
Me., were actually in use. Chaos reign
ed supreme for quite awhile. This may 
sound like a real rat-bag  set-up, yet, 
owing to much early training in experi
mental work (not in this field), I do 
work fairly systematically toward a 
definite goal.

In the present instance experimenting 
was very necessary if I was to get 
normal signals into and out of this 
valley. My QTH is completely sur
rounded by hills. It is famous for bad 
radio and t.v. reception. S tarting off 
with a very temperam ental off-centre- 
fed multiband made things worse. F or
tunately in experimental work I have 
passed the stage where I could look at 
facts and see just w hat I wanted to 
see. At this stage of my life I don’t, 
now, even lead my willing self “right 
up the garden path”. Facts to me now 
are just facts.

Contrary to popular belief, there is 
still a large unexplored region to ex
plore in the study of antennas. Theor
ists themselves admit this. They fol
low only one path in each field. Re
gardless of how intricate the necessary 
calculations are, or how delicate the 
instruments be, there must ultimately 
come the stage of power to complete 
the process. This brings things within 
the capability of us and our own in
struments. In my own case I started 
off with a Command tx  on 60 w atts on 
a.m. Due to ignorance and the above 
disabilities, I was soon able to be recog
nised as the star perform er in all VK4 
land when it came to putting out an 
erratic signal.

After three years of antenna experi
menting and still w ith the same gear 
on a.m., I am now as consistently strong 
in the southern States as the others 
who have better gear and modes. Under 
bad QRM conditions on 7 Me. a t night 
I even have all th a t band to myself 
as far as the VK4s are concerned. This 
is due to the excellent signal-to-noise 
ratio of this big rhombic when used
• Sky rings C reek, Pom ona, Qld., 4568.

on the receiver. From this experience 
I am convinced that the most important 
thing on 7 Me. is to have good signal- 
to-noise ratio gear. The rhombic in this 
regard is far superior to all others tried. 
At the other end is the multiband. It 
collects all the QRM that is around.

Modern text books now pay increas
ing attention to this signal-to-noise 
ratio, in keeping with modern trends 
in receiver construction. On the trans
m itter the rhombic never lived up  to 
its reputation. 1 have erected three of 
them, all of 61 wavelengths per leg 
on 7 Me. in size. The first one had a 
high ridge running right down the long 
axis, thus separating each half. The 
second and third had three legs across 
steep gullies and the other over com
paratively low ground. I now attribute 
transm itting failures (tested against a 
dipole and later a 4-element yagi) to 
the following:

(1) My inability to balance up the 
two vees forming the rhombic.

(2) The high angle of radiation.
(3) The landscape difficulties causing 

the above.
(4) The lack of reporting stations E. 

and W.
(5) The probable fact that it always 

radiated E. and W.
(6) That although erected as a rhom

bic, it was acting as two vees 
in reverse, connected in series.

In order to test the axis behaviour 
of the rhombic a 4-element yagi was 
erected beaming right down the rhom
bic’s long axis South to Sydney. 
Strength 4 against 8 for the yagi there, 
was 8 and 8 respectively at Adelaide 
on occasions, but usually 4 there also. 
It may have been better further out.

Feed-line variations were tried. These 
included (1) antenna tuners of various 
brews, (2) half-wave feed lines, (3) 
tapered lines, (4) stubs, (5) quarter- 
wave transformers of both 1 and 2 
stages, (6) 300 ohm t.v., also home-brew 
open line of diam. x 6-—300 ohms, and 
diam. x 100—660 ohms, and wider 
spacers up to 14 inches.

Indicators were used including lamps, 
fluorescent tubes and field strength 
meters outside and sim ilar meters, tubes 
and bulbs inside. A constant recurring 
feature was the particularly good signal- 
to-noise ratio when the rhombic was 
connected to the receiver. I was con
scious of this but had kept no track 
of it. Now, under bad QRN conditions, 
the contrast between the yagi and rhom 
bic was startling and quite unexpected 
because both faced S. It didn’t take 
long to adopt the view that they actual
ly were operating at right angles. If 
this proved to be the case, then a lot 
of puzzling qeustions were answered.

In support of the view that the rhom 
bic actually was radiating along its 
short axis was the fact that from a

signal-to-noise ratio angle the rhombic 
was nearly always superior, but when 
it failed then the yagi came good. A 
good signal-to-noise effect suggests 
either an attenuation which is greatest 
on the unwanted signal or the reverse 
which could be a beam effect favouring 
the wanted signal. All this may appear 
as a back-to-front approach to experi
menting—to get results first then look 
for the cause afterwards—but it is quite 
in keeping with standard practice, to 
look for unusual behaviour or a visible 
misfit.

We now look a t the rhombic from this 
new angle and from the transmitting 
point of view. Another description of 
a rhombic is two vees in reverse con
nected in series. This can be done prac
tically by Zepp feeding either side. 
Antiresonant feeding the East vee gave 
no results but feeding the W. side gave 
similar but better results than normal 
feed to the rhombic. In this case with 
the vees not symmetrical, the rhombic 
radiated along its short axis even with
out feeding in antiresonance.

A rhombic at this QTH with its long 
axis N. and S. but radiating E. and W. 
along its short axis will drop a re
ceived signal by about two S points 
usually. When that is recovered by the 
receiver the favourable signal-to-noise 
ratio on the rhombic would range from 
just clipping the QRN peaks to as much 
as quite normal strength at a comfort
able listening standard, compared with 
impossible reading by the yagi and 
dipole. It is presumed that the QRM 
would be coming from the South then.

In actual action the antennas are at 
right angles but tests with other an
tennas at right angles have not given 
the same actual results. It should be 
noted though, that when the rhombic 
fails, the yagi comes good and is a little 
better then than either the rhombic or 
the dipole. It is presumed that the 
QRM is then coming from the West as 
the western side vee is fed in anti
resonance.

Another factor noted on all three 
rhombics was that the signal strength 
on the receiver gave no indication of 
the probable performance of the trans
mitter. The only explanation that I 
have comes from a tex t book, “that, 
with a rhombic, the receiver is more 
tolerant to a mismatch than a trans
m itter”. Thus the law of Reciprocity 
is not transgressed. But I quote the 
law—from Jasik, “Antenna Engineer
ing”—he is referring to its application 
in reference to arrays “Though the re
ciprocal relationship between trans
m itter and receiver antennas are easily 
accepted. It is especially easy to see 
that the receiver power from an ad
vancing plane wavefront is greater 
when intercepted by a large broadside 
array than when intercepted by a small

(continued on page 19)
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The completed Multi-Tester. This little 
device will fit neatly In the palm of 
one’s hand, but its use rivals that of 
several separate and perhaps much 
larger instruments. The labels for the 
jacks and switch positions were made 

with a tape embossing machine.

A COMPACT MULTI-PURPOSE 
TEST INSTRUMENT*

YARDLEY BEERS, WOJF, ex-WOEXS

A COMPACT test instrument which 
was built for use with various 
suitcase portable stations is 

shown in the photographs and in Fig. 1. 
The instrument is useful for stations 
ranging from transistor outfits with 
powers of less than a watt to those 
of the SB-33 transceiver class.* 1 Con
tained in a box 33" x 3" x 2J" is a 
device which can perform the functions 
of all the following equipment:

•  Reflectometer-type standing wave 
detector,

•  Multi-range voltmeter,
•  Radio-frequency probe,
•  Two-range ohmmeter,
•  Resistance-substitution box, and 
•  Frequency calibrator using quartz 

crystals for reference.
This instrument was designed around 

a miniature microammeter, 13" in 
outer diameter, with a full-scale reading 
of 200 microamperes and an internal 
resistance of 600 ohms. The author 
bought this meter on the surplus mar
ket some years ago. It is unlikley that 
many readers can obtain an exact dup
licate, but several inexpensive minia
ture meters appear to be good sub
stitutes. With some of these, it may 
be necessary to use a slightly larger 
box, and it may be necessary to alter 
some of the resistance values given in 
the circuit diagram, in accordance with 
the procedure which is described later.

Originally, the intent was to build 
only a standing-wave detector, which 
is often needed to help match the im
pedances of the various haywire an
tennas inevitably used in portable 
operation. However, it seemed a shame 
to tie up a sensitive meter for this 
purpose only. Why not provide an extra 
switch position which allows the meter 
to be connected to a pair of pin jacks? 
This function would be especially use
ful because some of the small trans
mitters have no built-in meters, but 
only include test points for use with 
an external meter. Then, why not add 
another pin jack with a crystal diode
* R eprin ted  irom  “QST,” A pril 1969.
1 The SB-33 transceiver is ra ted  a t 70 w atts  

p.e.p. o u tp u t on the  low er frequency bands. 
—Editor.

so that it can be used to detect r.f. or 
a.c.? By a continuation of this reason
ing, the present circuit gradually 
evolved.

In the early stages of the develop
ment of this circuit, the place for S2 
and the resistors R3 through R9 was 
occupied by a 50,000 ohm control. Its 
sole purpose was to set the needle ex
actly on full scale on the forward (F) 
position of the reflectometer or on the 
high resistance scale of the ohmmeter. 
However, it was realised that this 
control could also serve as a multiplier 
for a voltmeter, which would have a 
full scale reading of 10 volts. In addi
tion, it was considered desirable to be 
able to measure the B+ voltage of the 
SB-33, about 500 volts. If the control 
value were made a high-enough re
sistance to serve as a multiplier for 
this range, its adjustment would be 
much too critical in other applications. 
Therefore it was decided to give up the 
luxury of being able to set the needle 
exactly on full scale, and the control 
was replaced by the present stepped 
resistance scheme which results in a 
much more versatile instrument. The 
precision is limited by error of reading 
the miniature meter, which has only 
twenty divisions. Therefore, the use 
of high-precision resistors for the 
multiplier is not fully justified, and 
common five and ten-per cent, resistors 
were used in this network except in 
a couple of cases for which the junk 
box just happened to yield a precision 
resistor of the right value.
CONSTRUCTION

The photographs show the construc
tion layout used by the author. One 
of the 33" x 2J" sides of the box serves 
as the front panel. On this panel are 
mounted the meter, two rotary switches, 
and four pin jacks. Of the two switches, 
SI selects the function, and S2 controls 
the sensitivity. On the back are mount
ed the input and output r.f. connectors, 
the fifth pin jack (R), and, on the 
inside, a holder for a 1.5-volt penlight 
cell.

The heart of the standing-wave de
tector is a piece of RG-58/U co-axial

line about two feet long. The outer 
plastic covering has been removed, and 
a piece of enamelled magnet wire has 
been slipped under the shielding braid. 
The ends and mid-point are brought 
out through the shielding. This cable 
is coiled up and attached to the inside 
cf one of the 33" x 3" surfaces by means 
of some wire, solder lugs, and machine 
screws. In the centre of this coil is 
mounted a bracket for holding the two 
FT-243 quartz crystals used in the 
frequency calibrator. Also mounted on 
this surface is a terminal strip which is 
used mainly to support the other com
ponents of the standing wave detector.

The value for R2 is selected with the 
penlight cell in place, with SI set at 
V, and with S2 set at zero. With a 
jumper connected between the OHMS 
and the +  test jacks, select a value 
which will give a full-scale meter 
deflection.
OPERATION

For the sake of protecting the meter, 
the switches SI and S2 are left in their 
off positions when the instrument is 
not in use. For use, S2 is set to the 
least sensitive position (R9, or 500 
volts full scale), and SI is set to select 
the desired function. The sensitivity is 
then increased by turning S2 towards 
R3 until the needle reads maximum 
without going off scale. The selection 
of the function is not determined solely 
by SI, but partially by the selection 
of pin jacks, as described in detail 
below.
REFLECTOMETER

For the reflectometer, none of the 
pin jacks are used. The r.f. signal 
enters and departs on co-axial con
nectors. This portion of the circuit is 
standard in design and has been mod
elled on descriptions contained in “The 
Radio Amateur’s Handbook”. SI is first 
turned to the forward (F) position and 
the needle is brought to a high scale 
reading by turning S2, as given in the 
paragraph above. Call the value of this 
reading A. Then SI is turned to the 
back (B) position, where the needle 
reads value C. The voltage reflection 
coefficient then equals C A, and 
the voltage standing wave ratio is 
A +  C 
A — C ’

MEASUREMENT OF D.C. VOLTAGES
For the measurement of d.c. voltages, 

SI is turned to V, and the unknown 
voltage is applied between the pin 
jacks +  and —. The voltage calibration 
at full scale is obtained by multiplying 
the full-scale current reading by the 
sum of the resistances in the circuit 
(the value selected by S2 plus the 
internal meter resistance). These full- 
scale voltage values are given after the 
respective resistors in the table includ
ed with Fig. 1.
MEASUREMENT OF A.C. AND 
R.F. VOLTAGES

For observation of a.c. and r.f. volt
ages, the unknown voltage is applied 
between the pin jacks AC and —, 
allowing the diode CR3 to be connected 
in series with the voltmeter circuit. 
Then the procedure is the same as for 
d.c. voltages. (The meter should be

Amateur Radio, October, 1969 Page 11



Fig. 1.— Schematic of the Multi-Purpose Test Instrument. Resistances are V2 watt, values in ohms, K equals 
1.000. See text for resistance tolerances and modification of values shown. In the author's instrument, 
Y1 and Y2 are quartz crystals cut for 3995 and 7125 Kc. respectively, although the builder may substitute 

crystals for any calibration frequencies desired, as explained in the text.

CR1 through CR4— See text. 
M1— See text.
R1, R2, R10, R11— See text. 
R3— 390 (0.2 volt).
R4— 3.300 (0.8 volt).
R5— 10,000 (2 volts).
R5— 39,000 (8 volts).

calibrated previously against known 
a.c. voltages.) The higher voltage 
ranges cannot be used for a.c. or r.f. 
measurements because the diode w ill 
be damaged if the peak inverse voltage 
exceeds a safe value. With 1N34 diodes, 
the voltage should be kept under 20 
volts r.m.s.

R.F. PROBE
The instrument may be used as an 

r.f. probe by connecting a pick-up loop 
between the AC and —  pin jacks. 
Alternatively, an antenna may be con
nected to these jacks. A  resistor or 
an r.f. choke must also be connected 
between the two jacks, if the antenna 
does not provide a d.c. return.

OHMMETER
For use of either ohmmeter range, 

S2 is set to zero and SI is set to V. 
For the higher resistance range, the 
unknown resistance, X, is connected 
between the OHMS and +  pin jacks. 
R2 has been previously selected to give 
a full-scale deflection D when a jumper 
is connected between these two jacks. 
With X  in place, the deflection is E. 
It may be shown that, if R m is the 
meter resistance,

„  _  (D —  E) (R2 +  R „ )
X  -  E

This expression may be used to provide 
a calibration. Alternatively, the scale 
may be calibrated by connecting a 
number of known resistors, noting the 
deflections, and plotting a graph.

For the lower resistance range, the 
unknown value is connected in parallel 
with the meter. A  jumper is connected 
between the OHMS and +  jacks, and 
the unknown resistance is connected

R7— 0.1 meg. (20 volts).
H8— 1 meg. (200 volts).
R9— 2.5 meg. (500 volts).
51—  Rotary. 1 section, 2 poles, 6 positions (1

position unused), non-shorting.
52—  Rotary. 1 section. 1 pole, 1t positions (2

positions unused), non-shorting.

between the +  and the R  jacks. The 
lowest unknown resistance values w ill 
give the smallest meter deflections. 
The calibration can be determined by 
circuit theory if the meter resistance 
is known. However, if it is not known,

the calibration can be determined by 
plugging in known resistors and noting 
the readings. (The internal meter re
sistance Rm is the same as the value 
of an “ unknown” resistor connected 
in this manner which gives a one-half 
scale meter reading, if R2 is very much 
larger than R m .)

RESISTANCE SUBSTITUTION BOX
S2 and its associated resistors R3 

to R9 may be used as a resistance 
substitution box. Set SI on V, and 
connect to the R and —  jacks.

FREQUENCY CALIBRATOR
The crystal frequency calibrator uses 

two quartz crystals connected in series, 
the resistors R10 and R ll ,  and the diode 
CR4. SI is switched to the X position, 
and the meter reads the rectified volt
age developed across the quartz crys
tals. R11 parallels the crystals to 
provide a d.c. return. R10 drops the 
r.f. voltage from the antenna line down 
to a couple of volts and also prevents 
a significant amount of the total trans
mitter power from being lost in this 
circuit. CR4 rectifies the r.f. which is 
read as d.c. on the meter.

As the frequency of the transmitter 
is varied, the meter reading changes 
very little except near the resonant 
frequencies of the crystals. I f  you tune 
in the direction of increasing frequency 
through crystal resonance, the meter 
suddenly deflects downward, then de
flects upward, and then finally returns 
to a steady value. Either the minimum, 
the cross-over, or the maximum read
ings can be used for frequency refer
ence.

I f  the highest accuracy is desired, a 
calibration in terms of another fre-

(continued on page 14)

This photograph shows the parts layout used by the author. S I Is shown on the left, 
the meter at the centre, and S2 on the right of the front panel. The sockets for the 
crystals are shown mounted near the centre of the Instrument, and the penliaht cell 
with its holder are visible on the rear panel. Beneath the quartz crystals may be seen 

the shield of the co-axial line used in the reflectometer section of the device.
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A SOLID STATE AMATEUR
PART ONE

S.S.B. RECEIVER
B.G. CLIFT an f .  *

The first of a series of articles by Fairchild engineers describing the 
circuitry and construction of a Solid State Amateur S.S.B. Receiver

W ITH the rapid development being 
currently made in the semicon
ductor industry, technology has 

advanced to a stage where the uses of 
linear integrated circuits may be a 
practical and economical realisation for 
the Amateur. The aim of this project 
is to design a high performance receiver 
using semiconductors from the con
sumer product range. Where integrated 
circuits are comparable economically 
they are used in preference to discrete 
components. Many engineering “fanci- 
lul ideas” have been disregarded 
because of the economics involved, and 
so this receiver is not intended to 
be “state-of-the-art" performance-wise, 
but will be comparable with present 
day commercial standards.

looked. Careful attention w ill be given 
to the mixer designs to produce the most 
desirable non-linear law to minimise 
the problem of harmonics which can 
produce difference frequencies falling 
within the crystal filter pass band.

The system lends itself readily for 
generating a single sideband signal on 
the same frequency as the received 
signal. The common elements for trans
ceiver operation are:

1. The b.f.o. frequency as carrier 
oscillator.

2. The 9 Me. filter and i.f. for side
band suppression.

3. The oscillator injection frequency 
for heterodyning the sideband 
signal to the received signal fre
quency.

BLOCK SCHEMATIC
As shown by the block schematic 

(Fig. 1) the system used is one of single 
conversion with a fixed v.f.o. providing 
a tuning range of 500 Kc. A  9 Me. i.f. 
was chosen because of the readily avail
able Pye 9-OA 4-pole crystal filter. The 
filter provides about 40 db. skirt selec
tivity, and is considered just adequate.

The only additional circuit blocks 
required to complete the transceiver 
are:

1. Audio pre-amplifier.
2. Balance modulator.
3. Linear mixer.
4. R.f. amplifier.

It is hoped that the v.f.o. of 5-5.5 Me. 
will be replaced with an optional fre

quency synthesiser using the indirect 
method of a phase locked loop. This 
would provide automatic receiver cali
bration, crystal stability for both re
ceiver and transmitter, and the cap
ability for a digital frequency display 
in place of the normal dial. It would 
appear that the economics would now 
take on ;:ew dimensions, but the feasi
bility ol the basic synthesiser is being 
examined.

CONSTRUCTION
One of the biggest problems in con

structing an Amateur receiver is that 
of mechanical layout and assembly. 
Coil switching for the various bands 
usually involves a tailored wafer switch 
with the coils mounted as close as 
practical to the appropriate wafer. To 
avoid this problem a standard 12-posi
tion turret tuner has been used to good 
advantage. On account of the physical 
dimensions of some of the coils, it has 
been necessary to restrict the coverage 
to six bands. These were selected as 
follows:

80 metres (3.5-4 Me.).
40 metres (7-7.5 Me.).
20 metres (14-14.5 Me.).
15 metres (21-21.5 Me.).
10 metres (28-28.5 Me. and 29-29.5 

Me.).
The r.f. amplifier and first mixer are 

assembled in the turret tuner which 
has been suitably modified with an 
extension shaft and additional switch 
wafers connected to the rear. An 
Eddystone die-cast box is used to house 
the v.f.o., thus providing the mechan
ical rigidity essential for stable opera
tion.

The receiver is built in an instrument 
cabinet measuring approximately 19” 
wide by 6£" high by 13" deep. No 
attempt has been made to miniaturise 
the construction, but rather to use 
modular techniques using plug-in print
ed circuit boards which are assembled 
in a rack within the cabinet. The 
printed circuit boards are arranged to 
plug in from the rear of the cabinet,

A  v.f.o. frequency range from 5-5.5 
Me. was chosen since it lends itself 
readily for direct single conversion of 
two Amateur bands, 80 metres and 20 
metres. The other bands are provided 
by heterodyning the v.f.o. with suitable 
crystal oscillators in the second mixer 
to achieve the desixed oscillator injec
tion frequency.

The r.f. amplifier w ill consist of two 
cascoded ti-ansistors providing better 
sensitivity than a FET and comparable 
cross-modulation performance. The 
problem of spurious signals generated 
by the two mixers has not been over-

* Applications Laboratory, Fairchild Australia 
Pty. Ltd., 420 Mt. Dandenong Road, Croydon. 
Vic., 3136.
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thus making access and any required 
alterations very simple. The dial is a 
standard Eddystone 803 straight-line 
dial assembly mounted directly on the 
front panel. Further details on layout 
w ill be given as the appropriate sec
tions are discussed in the series of 
articles to follow.

POWER SUPPLY
Fig. 2 shows the circuit diagram of 

the power supply module which is quite 
straightforward. Switching from 240 
volt a.c. to 12 volt d.c. operation is 
automatic. Both supply sources may 
therefore be left connected without 
damage.

The supply consists of a raw 12 to 
16 volt supply plus a regulated short 
circuit protected 9 volt 1 amp. supply 
using a //.A723C regulator and the 
AY8108 TO 66 power transistor as the 
series pass element. The trimpot allows 
for adjustment of the supply within 
the range of +8.3 volts to +9.7 volts 
typically, depending on the tolerance 
of the temperature compensated refer
ence in the ^A723C (6.8 volts to 7.5 
volts). The cost of a discrete component 
supply is fractionally less than the 
//.A723C supply, but the performance and 
reliability are greatly improved.

MULTI-PURPOSE TEST 
INSTRUMENT

(continued from page 12)

quency standard should be made for 
whichever reference is chosen. Gener
ally the frequency differences between 
the points are of the order of one Kc., 
and the precision for resetting the fre
quency with this device is of this order 
of magnitude. I f  the two crystals have 
resonant frequencies reasonably well 
separated, the presence of one of the 
crystals has little effect upon the reson
ances of the other, but if  one is shorted 
out, the deflections of the meter at 
resonance for the other are slightly 
larger.

I f  more space had been available, it 
would have been practical to connect 
additional crystals in series to obtain 
more calibration points. Incidentally, 
7 Me. crystals give usable calibration 
points on their third harmonics in the 
21 Me. band. I f  the power level o f the 
transmitter is greater than 100 watts,

AUDIO AMPLIFIER
The audio amplifier (as shown in 

Fig. 3) looks very much like the Fair- 
child 3-watt circuit, with a few extras 
thrown in. The circuit was designed 
for a 50 m ff. sensitivity and so required 
the use of biasing diodes to eliminate 
the cross-over distortion. The circuit 
w ill provide about 1.5 watts of clean 
audio with a high frequency response 
roll-off at about 5 Kc.

The 50 jiF. capacitor on the base of 
R1 resistor provides sufficient decoup
ling to eliminate hash or 100 cycle hum, 
depending on whether the unit is oper
ated from a battery or mains supply.

The 100 ohm resistor on the output 
charges the 100 mF. capacitor so that 
the speaker may be disconnected and 
reconnected without damage to the 
output devices. A  15 ohm loudspeaker 
may be used satisfactorily with a re
duction in audio output. However, it is 
not recommended to operate the am
plifier with a load impedance of less 
than 8 ohms.

In the next article the design of the 
i.f. strip, product detector and audio 
derived a.g.c. w ill be discussed.

the value of R10 probably should be 
increased.

One undesirable feature of this type 
of calibrator is that i f  the transmitter 
is connected to an antenna, the cali
bration process is a source of QRM on 
the air. Therefore, during the use of 
the calibrator the transmitter should 
be connected to a dummy load—an 
incandescent lamp of suitable size w ill 
do very well. Alternatively, the antenna 
can be disconnected, and, to protect 
the final amplifier, the drive can be 
reduced by detuning the driver stage 
or by whatever other means are avail
able.

I f  the reader is unable to obtain a 
meter which duplicates the one used 
by the author, the values of R2 through 
R9 should be inversely proportional 
to the full-scale current rating of the 
meter. Thus if a 1 milliampere meter 
is used in place of the 200 milliampere 
meter, all of these resistors should be 
only one fifth as large as the values 
shown in Fig. 1. I f  a 50 microampere 
meter is used, the resistors should each 
be made four times larger in value.

LIMITED LICENSEES AND 
THE COOK BI-CENTENARY 

AW ARD
Editor “ A.R.,”  Dear Sir,

Recently there was a letter in “A.R.”  re the 
exclusion of Limited licensees from participa
tion in the Cook Bi-Centenary Award. Follow
ing further correspondence by others to me in 
relation to the same matter, I feel an explana
tion of the situation may be of Interest.

The rules for the award were arrived at after 
careful consideration of all the factors involved. 
It was realised that as the rules are now framed 
it is all but impossible for the holder of a 
Limited licence to achieve the award. How
ever, one of the main aims o f this award was 
for the participation of overseas stations and 
in this respect the v.h.f. bands would be of 
almost no use whatsoever.

A fter a considerable amount of thought had 
been given to the subject, a table of require
ments for local and overseas stations was drawn 
up. This may not be ideal but it was con
sidered with the large number of variables 
involved, it was a reasonable compromise and 
gives both the local and overseas Amateur a 
tair chance of working the required number 
of stations in the time allowed. It was a case 
of trying to allow lor average operation under 
average conditions, making the award difficult 
enough to be worth trying for but not so hard 
as to be impossible. It was also taken into 
consideration that most Amateurs have limited 
time available for their hobby and can’t be 
operating many hours each day. Past exper
ience with Limited licensees has shown that 
activity in the contests such as the ’‘R.D.,” 
etc., has been very poor. Even the interest 
in V.h.f. Awards comes mainly from holders 
of Full calls.

On the v.h.f. bands conditions are totally 
different to the h.f. bands. Where on 80 metres 
or 40 metres a station could work any other 
part of VK, it would clearly be impossible 
on v.h.f. Six metre operators in Brisbane, 
Melbourne, Wagga and other Channel 0 areas 
would be lucky to get one contact for the 
award. Two metre activity is limited to small 
areas of large population and a multitude of 
rules would have to be drawn up to make it 
a fair contest for all concerned. I f  the Limited 
licensee wishes to take part in the Award, let 
him produce a list of workable rules to cover 
the multitude of factors that would have to be 
considered if EVERY v.h.f. operator is to have 
a reasonable chance o f attaining the Award. 
Unless this can be done, and none of the pre
vious correspondents has been able to do this, 
it is impossible to have a v.h.f. section.

It should also be realised by the Limited 
licensees that they have only themselves to 
blame for their v.h.f.-only licence. I f  they 
wish to participate in the Award they have 
only to attain the very easy 10 w.p.m. c.w. 
exam, and they are then on an equal footing 
with everyone else. It  surely cannot be said 
that the present requirements for the Full 
licence are too difficult for any person really 
interested in his hobby.

—GEOFF. WILSON. VK3AMK,
Federal Awards Manager.

TRANSISTOR S
DIODES, FETS, RESISTORS,

CAPACITORS, etc., etc.

The W.I.A., Victorian Division, has 
available a wide range of new 
components. Members of any Div
ision wishing to take advantage of 
this service may obtain a compon
ents' list by sending a s.a.s.e. to: |

DISPOSALS COMMITTEE, i
P.O. BOX 65, >'
MT. WAVERLEY, |
VIC., 3149. |

--------------------------------—.—4.
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ROSS HULL MEMORIAL VHF/UHF CONTEST, 1969-70
The Federal Contest Committee of 

the Wireless Institute of Australia in
vites all Australian and Overseas Ama
teurs and Short Wave Listeners to par
ticipate in this annual Contest which 
is held to perpetuate the memory of 
Ross Hull whose interest in v.h.f./u.h.f. 
did much to advance the art.

A Perpetual Trophy is awarded an
nually for competition between mem
bers of the W.I.A. in Australia and its 
Territories, inscribed with the name 
and life work of the man whom it 
honours. The name of the winning 
member of the W.I.A. each year is also 
inscribed on the Trophy. In addition, 
this member will receive a suitably 
inscribed certificate.
OBJECTS

Australian Amateurs will endeavour 
to contact as many other Amateurs 
in Australia and Overseas under the 
following conditions.
DATE OF CONTEST

From 0001 hours E.A.S.T., 6th De
cember, 1969, to 2359 hours E.A.S.T., 
11th January, 1970.
DURATION

Any seven calendar days within the 
dates mentioned above, not necessarily 
consecutive. These periods are to be 
at the operator’s convenience. A cal
endar day is from 0001 hours E.A.T. 
to 2359 hours E.A.T.
RULES

1. There are two divisions, one of 
48 hours duration, and one for seven 
days. In the seven-day division, there 
are three sections:—

(a) Transmitting, Open.
(b) Transmitting, Phone.
(c) Receiving, Open.

2. All Australian and Overseas Ama
teurs may enter for the Contest whether 
their stations are fixed, portable or 
mobile.

3. All Amateur v.h.f./u.h.f. bands 
may be used, but no cross-band oper
ating is permitted. Operators are cau
tioned against operating transmitting 
equipment on more than one frequency 
at a time, particularly when passing 
cyphers. Cross-band operation to assist 
contest working is prohibited.

Such operation will be grounds for 
disqualification. Cross mode contacts 
will be permitted.

4. Amateurs may enter for any of 
the transmitting sections. The seven- 
day winner is not eligible for the 48- 
hour award.

5. Only one contact per band per 
station is allowed each calendar day.

6. Only one licensed Amateur is 
permitted to operate any one station 
under the owner’s call sign. Should 
two or more operate any particular 
station, each will be considered a con
testant and must submit a separate log 
under his own call sign.

7. Entrants must operate within 
the terms of their licences.

8. Cyphers: Before points may be 
claimed for a contact, serial numbers 
must be exchanged. The serial num
bers of five or six figures will be made 
up of the RS (telephony) or RST (c.w.) 
report plus three figures, commencing 
in the range 001 to 999, for the first 
contact, and will then increase in value 
by one for each successive contact. 
When a contestant reaches 999 he will 
then commence again with 001.

9. Entries must be set out as shown 
in the example, using only one side of 
the paper. Entries must be post-marked 
not later than 9th February, 1970. 
and clearly marked “Ross Hull Contest’ 
and addressed to Federal Contest 
Manager, Box N1002, G.P.O., Perth, 
W A, 6001.

10. Scoring for all sections will be 
based on the attached table. Approx, 
distances to be shown in the log entry 
as shown in the example. Failure to 
make this entry will invalidate the par
ticular claim. Some typical distances 
are given in the attached table.

11. Logs: All logs shall be set out 
as in the example and in addition will 
carry a summary sheet showing the 
following information:
Name........................ Call Sign.................
Address....................Division....................
................................. Claimed Score.........

SCORING TABLE
D ista n ce  
in M i l e s

52
M e .

144
M e .

432
M e .

576
M e . H ig h e r

Up to 25 Miles 1 1 2 5 20
26 to 50 1 1 10 20 50
51 to 100 2 5 25 60 100
101 to 200 5 10 50 125 200
201 to 300 „ 15 15 75 175 250
301 to 500 „ 10 20 100 250 300
501 to 1050 ,. 5 25 200 300 350
1051 to 1500 „ 10 50 250 350 400
1501 to 2500 „ 20 100 300 450 500
2501 to 3500 „ 35 200 400 500 600
3501 to 5000 „ 50 300 450 550 650
5001 and over 100 400 500 600 700

Operating Dates................. (7 cal. days)
Highest Score over a 48-hour period

was....................points.
Operating period:

from..........hrs. E.A.T......../ ........ / 6 . ..

to .........hrs. E.A.T......../ ...../6. ..
Declaration: I hereby certify that I 

have operated in accordance with the 
conditions of my licence and abided 
by the Rules of the Contest.

Signed...............................
Date...............................

12. Entrants not abiding by the 
Rules of this Contest will be dis
qualified.

13. The ruling of the Federal Con
test Committee of the W.I.A. will be 
final. No dispute will be entered into.

14. Awards: Certificates will be 
awarded to the winners of each sec
tion in each VK and Overseas Call 
Area. The VK contestant who returns 
the highest score in the transmitting 
section and who is a financial member 
of the W.I.A., will have his name in
scribed on the Trophy which will be 
held by his Division for the prescribed 
period. A Certificate will be awarded 
to the contestant who shall not be the 
Trophy winner, and who returns the 
highest scoring log covering a period 
of any 48 consecutive hours.

Also, Certificates will be awarded for 
operating in the Ross Hull Contest and 
breaking any Australian v.h.f./u.h.f. 
distance record.

RECEIVING SECTION
1. Short Wave Listeners in Austra

lia and Overseas may enter for the 
Contest, but no transmitting station 
may enter.

2. Contest times and logging of sta
tions on each band are as for the trans
mitting sections, however there is no 
48 hour sub-section.

3. To count for points, logs will 
take the same form as for transmitting 
sections, but will omit the serial num
ber received. Logs must show the call 
sign of the station heard (not the sta
tion worked), the serial number sent 
by it, and the call sign of the station 
being worked.

Scoring will be on the same basis 
as for transmitting stations, i.e. on the 
distance between the Listener’s station 
and the station heard. See the ex
amples given. It is not sufficient to log 
a station calling CQ.

4. A station heard may be logged 
only once per calendar day on each 
band for scoring purposes.

5. Awards: Certificates will be
awarded to the highest scorer in VK 
and Overseas countries.

EXAMPLE OF TRANSMITTING LOG (Brisbane Station) EXAMPLE OF RECEIVING LOG (Perth S.w.l.)

Date/TIm e
E.A .S.T .

Band
M e .

C a ll
Hoard

RST/N o.
Sa n t

S tation
C a lle d

D ls t .
M i le s

P o in ts
C la im e d

2nd Jan. 
1000 52 V K 5 Z D X 59221 V K 8 K K 1330 10

E.A .S.T .
1025 52 V K 2 Z C F 58195 V K 6 Z A A 2040 20

E.A .S.T .
1110 432 V K 6 Z D S / 6 57061 V K 6 LK /6 60 25

E.A .S.T . 
3rd Jan. 

0500 144 V K 5 ZH J 44102 V K 6 Z C N 1330 50
E.A .S.T .

Date/Tim e
E.A .S.T .

Band
M e.

E m iss io n
Pow er

C a ll
S ig n

RST/N o.
Sen t

RST/N o.
Rcvd.

D lst .
M i le s

Po int9
C la im .

24th Dec . 
0100 

E.A .S.T .
52 A 3  [a) V K 7 Z A I 59001 59004 1110 10

0110
E.A .S.T .

52 A 3  (a) V K 4 N G 58002 57051 330 10

0230
E.A .S.T .

144 A 3 V K 5 Z K 56003 55043 990 25

0235
E.A .S.T .

144 A 3 V K 3 ZJO 45004 46021 850 25
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Radios a Pateincj, (Ira 
RODNEY CHAMPNESS* VK3UG 

During my stay at Macquarie Island 
in 1967 I became well acquainted with 
Dr. Ken McTaggart, VK3NW, with 
whom I had many interesting QSOs. 
In this period, and later on, many 
things were discussed and I discovered 
one of Ken's activities—amongst other 
equally interesting hobbies—is the col-
lection and re-conditioning of old radio 
sets (or wireless sets as they were 
then known) of the pre-1930 era. 

Ken commenced his collection of old 
radios in 1966 and now has 30 sets 
all in order, although the number 
could well be higher by the time this 
reaches print. As well as many old sets, 
his collection of old radio valves dating 
from World War I. to about 1930 is 
impressive, as can be seen from portion 
shown in photo No. 3. One 1922 valve 
in particular (photo No. 4) is the first 
of the IC's as it contains three triodes 
and the RC coupling between them all 
in one envelope. It just plugs into a 
variety of receivers, the simplest of 
which has only two coils and a tuning 
condenser plus the inevitable horn 
speaker. The circuit of one receiver 
using this valve is shown, the IC com-
ponents being indicated by heavy lines. 

» 24 O'Dowds Rd., Warragul, Vic., 3820. 

The two oldest receivers are a 1923 
Western Electric Superhet—yes, they 
did have superhets. then—and a 1922 
Polar Blok 2-valve regeneration set. 
The latest is a t.r.f. 4-valve a.c. set of 
1930 vintage. Right throughout this era 
superheterodyne sets were being built, 
although I, like many others, had the 
mistaken idea that they were rare in 
the early days. The credit for the 
development of the type must go to 
Major Armstrong during W.W. I. He is 
also responsible for many other radio 
inventions of note, including the super-
regenerative receiver. 

The performance of Ken's "Old 
Faithfuls" is quite remarkable to peo-
ple of this generation and the quality 
of reproduction better than many 
transistor radios—not that the latter 
sound wonderful on their 2" speakers. 
The sensitivity is surprising considering 
the low gain of the valves and many 
of the 2 or 3-valve regenerative sets 
really pull in the DX! 

I must admit the old horn speakers 
do leave much to be desired in quality, 
but the balanced armature cone speak-
ers are quite good despite widely held 
ideas to the contrary. 

Not only has Ken restored these old 
receivers, but he has built a couple of 

transmitters using old parts, old con-
struction methods and the transmitter 
circuits of this early age in radio's 
history. A station consisting of a 3-
valve receiver and a 2-valve c.w. trans-
mitter is seen in photo No. 2. The 
receiver line-up is a 201A regen. 
detector, followed by a 201A audio 
headphone amplifier to a 201A speaker 
output valve. The detector runs 45 to 
50 volts and the other valves about 100 
volts h.t. It tunes from 5,000 metres 
(60 Kc.) to 40 metres (7 Mc.) using 
honeycomb coils. This set resolves side-
band and the recovered audio is just 
as good as the average s.s.b. receiver 
of today. Many might be incredulous, 
but this is fact. 

The transmitter runs two E406 valves, 
one as the crystal oscillator or v.f.o. 
and the other as a p.a. Input power is 
10 watts c.w. on 80 and 160 metres. 
Using v.f.o. control, Ken has worked a 
number of ZL and VK stations with 
no worse report than T8. 

Photo No. 1 is a comparison between 
Ken using a late model transistorised 
s.s.b. transceiver and a single-valve 
transmitter using a W.W. I. Army Type 
C Mark III. valve (an AT50) in a 
Hartley circuit. This particular trans-
mitter normally runs 40 watts on 80 

^IKgPjPgPBit igPWi 
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metres although it could run up to 
100 watts. Statistics of the AT50 are 
8 volts at 2.85 amp. on the heater and 
1,000 volts at 100 mA. max. plate 
dissipation. The Army used it at 50 
watts. The valve was manufactured 
by Marconi, Osram and G.E.C. No 
illumination is necessary in the shack 
when this valve is operating due to its 
tungsten filament which really radiates 
light. 

During the 160 metre contest last year 
this rig was fitted with a genuine 1927 
type 210, running 9 watts input and 
earned Ken 5th place. Every single 

report was T9—largely due to the 
oscillator being run continuously during 
transmission and the co-ax. feeder to 
the antenna only being keyed. Since 
the input to the 210 scarcely altered 
from key-up to key-down, there was 
no chirp or click. 

Ken operates on several bands from 
160 to 10 using c.w. and s.s.b. A three 
element beam is used on 20, 15 and 10 
metres. 

In conclusion, I must admit that Ken 
has a most interesting display of early 
radio equipment (part of this is shown 
in photo No. 5) which many of us 

USING I.C. 

+90 

younger Amateurs would never have 
the chance to know or see. This collec-
tion in my opinion makes a very val-
uable contribution to the history of 
radio in Australia and I sincerely wish 
him luck in obtaining missing items. 
Perhaps some readers can help in this. 
Ken VK3NW will always welcome 
visitors to inspect the old gear, but 
would appreciate a phone call first 
(64-4041 ext. 225 at work, and 82-1141 
at home) to ensure that he will be 
there as he often migrates to the peace 
of the country at week-ends. 

FEDERAL CONSTITUTION CHANGE 
OF W.I.A. 

Notice of Motion fo l lowing has been given 
to Fede ra l Execu t ive by t h e Vic tor ian Division 
of the W.I.A.: 

" T h a t Clause 62 of t h e F e d e r a l Const i tu t ion 
be a m e n d e d b y de le t ing t h e w o r d 'March* a n d 
inse r t ing in l ieu thereof t h e word " J a n u a r y ' , 
and t h a t f u r t h e r , in t h e i n t e r p r e t a t i v e c lauses 
of t h e F e d e r a l Cons t i tu t ion t h e defini t ion of 
t h e t e rm 'Fiscal Year ' be de le t ed a n d in 
l ieu thereof be i n se r t ed 'Fiscal yea r m e a n s 
the y e a r c o m m e n c i n g the first day of J a n u a r y 
in each y e a r ' . " 

The effect of th is is t o c h a n g e t h e financial 
yea r ' s commenc ing a n d f inishing dates to a l low 
more t ime fo r the p repa ra t ion of aud i ted s t a t e -
m e n t s to be submi t t ed to t h e F e d e r a l C o n v e n -
t ion . 

Ar t ic le 70 of t h e Fede ra l Cons t i tu t ion r equ i r e s 
t h e pub l i sh ing of th is not ice in two consecut ive 
issues of t h e Ins t i tu t e ' s official j ou rna l . 

— P e t e r D. Wil l iams, VK3IZ, 
F e d e r a l Secre ta ry , W.I.A. 

PREDICTION. CHARTS FOR OCTOBER 1969 
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Opening Address for 1969 Remembrance Day Contest
The following is a copy of the Open

ing Address for the 1969 Remembrance 
Day Contest by Hon. Phillip Lynch, 
Minister for the Army and Local Mem
ber for Flinders in the House of Repre
sentatives:

“Mr. Federal President, Amateurs and 
Shortwave Listeners.

“At radio sets throughout Australia 
today the instruments, lights and dials 
of your radio represent far more than 
the technicalities of a complex medium 
for flashing a message of communica
tion across an air space to a colleague 
seated before an electronic instrument.

“Today is a day of reflection for all 
Radio Amateurs throughout the length 
and breadth of this country as you in 
your nation-wide organisation reflect 
on the supreme sacrifice paid in two 
World Wars by the members of the 
fraternity of wireless.

“It is a day when the wonder of 
science, when technological expertise 
and accomplishment, the miracle of 
communication, should in a very real 
sense, give way to something that comes 
from the soul and heart—the memory 
of a comrade who can no longer be 
with you.

“Many of you listening know better 
than any words I may utter just what 
this Remembrance Day means. Remem
brance and honour of one’s fallen com
rades is not a tangible thing which can 
be pointed to, or held up for inspection 
for people to say ‘see, here it is’.

“No, it is something much more than 
that and in the organisation which is 
bringing this message to you all, it is 
memory of someone who was special, 
not only because he was a friend, but 
he was also a member of a brotherhood, 
a group of people who have a unique 
association through the common interest 
of radio.

“With the manifold achievements of 
this electronic age the role of the Ama
teur might be overlooked. But, let it 
not be forgotten that the Amateur 
operator contributed to the develop
ment of those techniques and inven
tions which have enabled man to take 
the giant scientific strides he has. And, 
today, Amateurs can enjoy the results 
of these new discoveries through their 
own enthusiasm for a past time which 
is as satisfying and productive as it is 
enjoyable and rewarding.

“Men from this band of Amateur 
enthusiasts became the first additions 
to Australia’s fighting manpower 
strength following the declaration of 
war in 1939. In those days there was 
an organisation known as the Royal 
Australian Air Force Amateur Radio 
Reserve and from these ranks came the 
first of a long line of Amateurs to give 
outstanding service to their country and 
for some to pay the supreme price.

“And, it should be realised that it 
was during World War II. that man 
worked and developed radio at an al
most unbelievable pace, a standard 
which has not slowed over the passage 
of years. Many of the men behind those 
activities were Amateurs, the only 
group in the community who had the 
technical knowledge and skills neces
sary for specialised work of this type.

“It would be inappropriate if, on 
such a day, I did not mention that the 
Wireless Institute of Australia is the 
oldest radio society in the world. Your 
organisation is formulating exciting 
plans for the Institute’s 60th anniver
sary celebrations next year, and with 
the planning which has already been 
undertaken I have no doubt that these 
celebrations will be eminently success
ful.

“But, let me now comment on the 
contribution which radio is making to
day in the field of communications 
which form so vital a part of the society 
in which we live.

“Although the events of the past 
month will no doubt give impetus to 
making the latter part of the 20th cen
tury as the space era, it is only because 
of the part played by radio and elec
tronics that man’s latest achievements 
have been possible.

“The 20th century must be considered 
as the epoch of radio and electronics, 
for it is during this period of time that 
man has so developed this science that 
it acts as his dutiful servant in an 
incredible number of keynote fields.

“As Minister for the Army I am al
ways conscious of the tremendous con
tribution made by radio. Up to the 
1950’s radio in the Army was always 
considered to be a secondary means of 
communication because of the inherent 
disadvantages associated with noise, 
propagation, weights of equipment and 
like factors, and was used only where 
line was not available.

“Army requirements always seemed 
to need communication over distances 
just beyond ground range into that aTea 
known as the ‘skip distance’, and ap
peared to be an insuperable problem 
area as all of you well know.

“However, this is now a matter of 
history. The size of equipment has been 
reduced by the advent of transistors, 
printed circuits and micro-miniaturisa
tion, resulting in greater power-weight 
ratio. The use of frequency modulation 
reduced the noise factor and single side

band has almost doubled the efficacy 
of our high frequency equipment.

“As a result, we find that today’s 
tactical military traffic, whether opera
tional or administrative, is passed by 
radio, almost to the complete exclusion 
of other means.

“I should stress, however, that the 
Army’s needs for increased commun
ications go hand in hand with the need 
for increased efficiency and it has been 
necessary to rely on the automatic 
processing of traffic over multi-channel 
circuits to cope with the million and a 
quarter words a day which pass over 
the Army’s signal system.

“The world-wide use of satellites is 
becoming more and more economical in 
the commercial, military and entertain
ment spheres. Already Amateurs have 
moved on to their own satellites with 
the launching of the Orbital Satellite 
Carrying Amateur Band (Oscar) series 
and are currently working in the space 
field using the moon as a passive re
flector.

“When I look back over the history 
of Radio Amateurs, I am reminded of 
the many of their ranks who have con
tributed so much knowledge and exper
ience towards the current state of the 
art of communications today. This is 
due to the Amateurs’ incessant capacity 
to imagineer and initiate, thereby plac
ing him constantly in the front rank of 
technical progress.

“I am also mindful of the many who 
gave service in the Armed Forces and 
of the tremendous benefit which their 
experience afforded to these Forces.

“Today is your memorial day, the 
day on which you commemorate those 
of your ranks who gave their lives for 
their country.

“There could be no better way of 
perpetuating their interests in such a 
fascinating, scientific, rewarding and 
interest consuming pastime than to hold 
this memorial competition which I am 
privileged to officially now declare 
open.”

WIRELESS INSTITUTE OF AUSTRALIA 
FEDERAL EXECUTIVE

The Institute can now offer annual subscriptions to following Amateur Journals:

★  “QST”— Associate membership and renewals, $6.40.
★  R.S.G.B. “Radio Communication” (ex “The Bulletin”) is only sent 

with membership of Society. S5.50. Send for application form.
★  “CO" Magazine, $5.70; Three Years, $13.50.
★  “73” Magazine, $5.50; Three Years, S11.50.
★  “Ham” Magazine, $5.50; Three Years, $11.50.

R.S.G.B., A.R.R.L., “CO” and "73" Publications available.

Send remittance to Federal Executive, C/o. P.O. Box 36.
East Melbourne, Vic., 3002.

Receipt of your first issue will serve as acknowledgment of your sub. Allow six weeks for delivery.
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Victorian Division 160 Metre Field Day 
Sunday, 3rd August, 1969, saw the 

greatest yet representation of 160 metre 
portable and mobile stations in. the 
field in VK3. 

The area of operation was the Morn-
ington Peninsula and the shores of Port 
Phillip and Westernport Bays. Activity 
started officially at 1100 hours EA.S.T. 
after the VK3 Divisional Broadcast, 
when the call-back was taken by Dick 
VK3RZ using the call sign VK3AWI/P. 
Dick continued as control station during 
the day and took hourly call-backs as 
well as assisting field stations in con-
tacts. A watch was kept also on 7135 
Kc. for reports from stations unable to 
transmit on 160 metres. 

Good signals over the whole of the 
Peninsula area were heard from Al 
VK3AP at El wood Beach. Considerable 
enterprise was shown by Graeme VK-
3BAT and his colleagues, Bob VK3BBR, 
Robin VK3AYZ and Tony at Arthurs 
Seat. An antenna erected from the top 
of the high lookout tower ensured good 
signals from their modified 62 set. 

On the other side of the bay, at Point 
Henry, Cedric VK3ACH was deterred 
from using his full 30-foot high vertical 
antenna because of gale force winds. 
However, it seemed to make little dif-
ference to his signals which were very 
strong in all areas. 

Early in the afternoon, John VK3AUJ 
made several transmissions from an 
unnamed location, and invited portable 
and fixed stations to report their esti-
mates of his position to the control 
station. The "estimates" varied from 
one end of the Peninsula to the other, 
but Don VK3ADP named the spot 
exactly to win the award. John was 
in the parking area on Oliver's Hill 
just out of Frankston. 

Further highlights of the day were 
contacts with Ray VK3ATN at Birchip 
by Theo VK3AMA, Cedric VK3ACH 
and John VK3AUJ. The distances in-
volved, between 160 and 200 miles, 
demonstrated the effectiveness of these 

portable stations. Harold VK7MZ, at 
Devonport, worked Theo and was heard 
by two other portable stations. Theo 
thus won the longest distance award. 

All participants were delighted with 
the day, and a further outing will be 
held in the Yarra Valley on 9th Novem-
ber. More details on the VK3 broad-
casts. The large number of stations 
operating portable leaves no doubt of 
the popularity of the 160 metre band 
in VK3. Counting fixed and portable 
stations, there were well over 40 sta-
tions on the air during the day. Some 
of the post-mortems later in the evening 
from home QTHs were also most in-
teresting. 

The Victorian Division expresses its 
thanks to all portable and fixed stations 
who helped make the day the success 
it was. Very special thanks go to Dick 
VK3RZ who placed his station at the 
disposal of the Division and operated 
throughout the day as control station. 

A number of S.w.l's submitted reports 
and have received a VK3AWI QSL card 
as an acknowledgment. Any other S.w.l. 
who would like a card should submit 
their log for the last field day or a log 
for the next one on 9th November. 

STATIONS IN THE FIELD 
Cedric VK3ACH—Point Henry. 
Keith VK3YQ—Cannons Creek (near 

Warneet). 
Don VK3ADP—Brighton Beach. 
Al VK3AP—Elwood Beach. 
Russell VK3BAG—Mt. Martha. 
Graeme VK3BAT—Dromana. 
Lin VK3ARL—Edithvale. 
Bob VK3XZ—Langwarrin. 
Reg VK3GX—Cowes. 
Theo VK3AMA—Tooradin. 
John VK3AUJ—Mobile. 
Chris VK3JU—Stony Point. 
Ian VK3ALZ—Pretty Sally Hill. 
Jack VK3AIJ—Werribee. 
Ian VK3AXH—Warneet. 

ANTENNA FARMING 
(continued from page 10) 

broadside array. It is not quite so easy 
to see that, at the transmitter more 
power will be directed toward a distant 
receiver by a large antenna than by a 
small antenna. Reciprocity shows that 
the latter must be true." 

Although very little text book mater-
ial is included here, I actually do read 
such books for my pleasure, but not for 
instructional purposes. These books are 
available in surprising numbers and at 
many academic levels, from our Pub-
lic Libraries. I recommend two books 
which are at a standard slightly higher 
than that of our imported periodicals: 
Jasik "Antenna Engineering" and Thou-
rel "Antennas" (a translation from the 
French). The former is a big book of 
many chapters by many writers about 
many types of antennas. The latter has 
a slightly different approach to things. 

Many Amateurs have failed with 
rhombics because they must be erected 
according to the book. I am not the 
only one either that unexpectedly had 
short axis radiation. I hope shortly to 
complete (amongst other things) the 
description of the 5-element yagi which 
is in use here on the transmitter. It 
is light, cheap, easy to construct and 
erect. In addition, it is surprisingly 
effective. I extend my thanks to a great 
number of Amateurs for their assist-
ance and also for their technical advice. 

PROVISIONAL SUNSPOT NUMBERS 
JUNE 1060 

Dependent on observations at Zurich Observa-
tory and its stations in Locarno and Arosa. 

Day R Day R 
1 .... .... 32 16 .... .... 134 
2 .... .... 47 17 .... .... 101 
3 .... .. 74 18 .... .... 92 
4 .... .... 77 19 .... .... 74 
5 .... 116 20 .... .... 97 
6 .... .... 157 21 .... .... 84 
7 .... .... 182 22 .... .... 56 
8 .... .... 186 23 .... .... 37 
9 .... .... 179 24 .... .... 33 

10 .... .... 181 25 .... .... 51 
11 .... .... 180 26 .... .... 26 12 .... .... 174 27 .... .... 35 
13 .... .... 167 28 .... 49 
14 .... .... 161 29 .... .... 63 
15 .... .... 148 30 .... .... 71 

Mean equals 102.1. 
Smoothed Mean for December, 1968, 109.4. 

—Swiss Federal Observatory, Zurich. 

——... .— . 
VICTORIAN DIVISION, W.I.A. 

WESTERN ZONE 

C O N V E N T I O N 
HALLS GAP 

25th and 26th OCTOBER, 1969 
Sat.: Registration, Trade Display, 

Official Dinner, Entertainment. 
Sun.: Wild Flowers, Bus Tour, and 

Scrambles. 
For accommodation, S2 deposit to: 
"Convention," Box 25, Ararat, 3377. 
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Rea ffa zin e  r e v ie w
Compiled by Syd Clark, VK3ASC

«<7 3 »

Ju ly  1965)—
This is probably the  w orst produced exam ple 

of ”73" th a t I have so fa r  come across. 
W2NSD/1 frequen tly  upbraids o thers fo r th e ir  
shortcom ings and  i t  is good to  see th a t  he is 
also having his troubles. Som e of th e  h a lf
tone reproductions a re  te rrib le  and  some of the  
p rin t is none too clear. The technical articles 
in this issue a re  as  follows:

Confessions of an  Appliance O perator, by 
K1YSD. A hum ourous artic le  by  an  au th o r who 
is of the opinion th a t A m ateu r Radio can  to l
era te  all kinds.

The A ncient M odulator, WB6BIH. P.p. 1625s 
or 807s fo r abou t 40 w atts  of audio  to  be used 
on any  band.

A Slow Scan Television Signal G enerator,
K7YZZ. Things a re  rea lly  happening  on s.s.t.v. 
Now you  can jo in  th e  fun.

Six M etre L inear Am plifier, WAOABI. One 
k ilow att fo r 10c a w a tt; w hy  no t be heard?

A New Way to QSL, ZE7JV. Sim pler, less 
expensive, faster.

K ilow att A m plifier for 420 Me., W2CLL. 
Sneaky w ater-cooled  final th a t  perks aw ay as 
you ta lk . (Tea o r coffee any  one?)

4 T h irty  Twoer, WA3AQS. C onverting and 
transm itting  converter fo r 432 Me.

Cw Can G et Your G oat, K7TTA. M ore hum 
our, m aybe.

Rio D’Oro, W4QCW. D X -pedition to  EA9 
com plete w ith  incredible frustrations.

Trouble Shooting A ntennas, W 20LU. C lever 
ways to find out w ha t is w rong from  th e  
ground.

Six M etre IC C onverter, K2ZEL. Two ICs 
some tuned  circu its  and  a crystal.

Radio Control Revisited, W IOLP. M odel a ir
planes and  th e ir  m odern  sophisticated  control.

Long Range P ropagation Forecasting, Nelson. 
O ur ex p ert explains his m agic system .

Sim ple and Effective R .t.t.y . Term inal Unit, 
W6JMM. Two ICs, some tuned  circu its  and  no t 
a lot more.

Facts and Fads, W1USM. M ore h isto ry  u n 
covered w ith  negligible reverence.

An IC Audio N otch F ilter. W2EEY. One IC, 
some resistors and  pots, and  presto!

Converting the VRC-19 fo r Vh.f. F.m., 
W6JTT. A nother a ttem p t to boost th e  f.m. 
population explosion.

The G reatest DX of All, K5JKX. Solar flare 
detector.

In te lligen t Tube S ubstitu tion , K3LNZ. Lovely 
a rtic le  fo r tube  fans.

Passive Reflectors for A m ateurs, W7EEX. 
Most of us have w ondered  abou t this. H ere 
is the  inform ation. A rep ea ter w ith  low pow er 
requirem ents.

Whip A ntenna A dd-O ns, W2EEY. V.h.f. 
m obileers can get m ore gain and  directiv ity .

Two M etre T ransisto r Exciter, W A6AJF. All 
transistor.

A Stable H.f. V.f.o., WB6BIH. T ransistorised  
PC v.f.o. fo r any  rig.

“QST”
Ju ly  1969—

TouchCoder II.—An in tegra ted  c ircu it code 
" ty p ew rite r” by W4UX. Ingenu ity  has had  free 
play in the  design of th is keyboard  code gen
erator. The outcom e is a sim ple c ircu it th a t 
can be readily  duplicated  using  stan d ard  com 
ponents—and a t re la tively  low cost. T he novel 
approach to generation  is w orth  study ing  even 
if you are  not in the  m ark e t fo r a code 
m achine.

80 and 40 M etre Listening w ith a T ransistor
BC Set, W1ICP. This a rtic le  should be en 
titled  “H ave your cake an d  e a t i t  too” fo r the 
b.c. set can be taken  ou t of th e  case in to  
w hich  it is fitted  to becom e p a r t  of a s.w. set 
and used for its norm al purpose. The converter 
b.f.o. to m ake th e  sm all b.c. u n it useable on 
the A m ateur bands uses th ree  FETs, HEP802 
o r MPF102. P erhaps even m y fad ing  eyesight 
could cope w ith  such  a p ro jec t and  so I ’ll have 
to in terv iew  the  m an w ith  th e  box a t  th e  
n ex t m eeting.

The A lpha Special. W3NFT describes an all 
band perim eter type an ten n a  for m obile opera
tion. If you duplicate  i t  you could find the  
lum ps of PT FE set you back a dollar or two. 
Perhaps the  answ er could be in rep lacing  the

a lum inium  supports w ith  rigid PVC w ater 
pipe o r conduit.

An Im proved 5894 Amplifier for 482 Me., 
W2AIH. R unning abou t 100 w atts  in p u t to  a 
5894, th is  am plifier should be  handy  to increase 
pow er on u.h.f.

An Inexpensive, Precise C rystal Oven, W3QY. 
A few  years ago th e  com m ercial u n its  looked 
like this. T hey  w ere  precise, inexpensive, 
never.

The D uctopatch, W4FQV. This re la tively  sim 
ple device a ttaches to th e  outside of a  te le 
phone handse t and gives you inductive  p ick-up 
fo r A m ateur use.

Regulated Dual Pow er Supply, W3TNO/9. 
Using operational am plifiers, th is u n it gives 
tig h t voltage control of plus and  m inus 15 
volts a t 100 mA.

To the Moon and  Back on 2300 Me., W1HDQ.
M oedras. W3ZXV describes a m anually  oper

ated  e lectro-m echanical dig ital readout an tenna 
sw itch. E very  keen  A m ateur should have one!!

A ustralls-O scar, VK3ZFB and  S. Howard. 
Design construction  and  operation. I t  is good 
to see th e  occasional foreign a rtic le  appearing 
in “QST” .

“RADIO COMMUNICATION”
Ju n e  1969—

A Sim ple Speech Com pressor. G3UXH de
scribes a u n it  using a 2N3819, 2N3707, MPF159, 
four diodes, a sm all audio transfo rm er, and 
few  sm all com ponents. Said to  be a sim ple 
and  satisfactory  unit.

Two M etre MOSFET C onverter, G3HBW. D e
signed to fill th e  needs of th e  Chesham  and 
D istric t Radio Society for a sim ple, cheap and 
sure-fire design. Claim ed to have a noise 
figure of below  2 db. and  a gain of abou t 30 
db., it looks interesting.

The Trio JR-500SE Com m unications Receiver. 
G3GGK review s th is  receiver w hich  is of J a p 
anese m anufacture . The rev iew er considers 
th a t it is good value fo r the  £68 asked fo r it 
in E ngland, although i t  does n o t give the  so
phisticated  perform ance w hich could be expec t
ed of a m uch  h ig h er class device. I f  you are  
in terested  in  buying  one of these  read  th is  
review  and  learn  w h a t you a re  ge tting  fo r th e  
money.

An Im proved Design M ethod for PI and  L 
Pi N etw ork Couplers, G8CGA. M ore th a n  a 
y ear ago Dr. M. M. B ibby, G3NJY, subm itted  
an  a rtic le  to  th e  R.S.G.B. po in ting  ou t in 
accuracies in th e  form ulae used  to  ob tain  c ir
cu it data  fo r p i-netw orks and  suggesting a lte r 
natives. D efinitely for the  m athem atically  
inclined.

Technical Topics. R egular fea tu re  by  G3VA. 
H ere w e have paragraphs on propagation, self 
oscillating FET m ixer, solid s ta te  screen clam p, 
double delta and skeleton  slot aeria l systems.

F requency Independen t D irectional W att- 
M eters and an  SWR M eter. G3PDM does his 
best to po in t up  th e  advan tage of h av ing  an 
in s tru m en t whose sensitiv ity  does n o t vary  
w ith  frequency  and  describes a very  com pact 
logarithm ic ind icating  in s tru m en t “ accurate  to 
b e tte r th an  10 per cent, over th e  range  100 Kc. 
to over 70 M e.” I t  looks as though i t  w ould 
even operate  on 144 Me.

“SHORT WAVE M AGAZINE”
Ju n e  1969—

Design for an A m ateur Band Receiver, by
G3TDT. P a rt 1 of an all silicon solid state  
double conversion design covering 160 to  10 
m etres, know n as th e  “ B him -T al” . T he au th o r 
does no t m ake it c lear from  w hence the  nam e 
em anated  b u t nevertheless i t  is an  in teresting  
design w ith  a c rystal contro lled  fro n t end  
feeding in to  a  tuneab le  i.f. covering th e  range 
5.0-5.5 Me. Uses M OSFETs and  ICs a re  used.

Easy Two M etre Converter. G 30G R  describes 
a sim plified design using a 12AT7 as triode  r.f. 
am p. and m ixer w ith  a self excited  6C4 as 
oscillator. The o u tp u t can be a rranged  to  be 
on practically  any su itab le  frequency. A set 
to in te res t th e  beg inner in  v.h.f.

L inear Amplifier for Two M etres, G3DAH. 
P a rt 2 of th is  a rtic le  con tinued  from  M ay issue.

“BREA K -IN ”
Ju ly  1969—

A L inear Amplifier fo r 3.5-30 Me. using TT21 
Valves. M.O. Valve Co. R eport No. 15. Using 
tw o of these valves, w hich a re  very  popular in 
th e  U.K., th is am plifier gives an o u tp u t pow er 
of 220w. below 7.5 Me. and  130 w a tts  a t  30 Me. 
w hen operated  w ith  1200 volts on th e ir  anodes. 
A sim ple and com pact u n it w ith  a p i ou tpu t 
tu n e r  in to  50 ohms.

Television Sweep Tubes as Class AB L inear 
Amplifiers, ZL1AFL. The tube  m anufactu rers  
w ould  probab ly  disown any salesm an who 
replaced  one under w arran ty , bu t, fo r years, 
certa in  A m ateurs have been tak ing  th e  in ex 
pensive road  to h igh  pow er o u tp u t using  sweep 
tubes. W ith care, th e ir  lives can  be long and 
happy  ones. D. A. F la tt shows you “how ".

A lthough not technical, it was fe lt th a t VKs 
would be in te res ted  to know  th a t their Federal 
P residen t, M ichael Owen, VK3KI, figures 
ra th e r prom inen tly  in th is issue w hich reports 
th e  G isborne (N.Z.) Conference held on Sat
u rday . 31st May.

N.Z.A.R.T. CALL BOOK
A copy of the  N.Z.A.R.T. Call Book turned 

up  am ongst the  m agazines th is  m onth and 
although I do no t in tend  to  produce a “ review " 
of it, I consider th a t there  m ay be a num ber 
of VKs who are  in terested  in a copy so th a t 
they  can place all the  ZLs they  work.

“RADIO ZS”
May 1969—

This jou rna l is the  official organ of the South 
A frica Radio League. I t  is usually  content to 
publish artic les  w hich have appeared in other 
m agazines or been con tribu ted  by South African 
or A m erican au tho rs and th is  issue contains 
tw o techn ical articles by A m ericans—Using the 
Grid Dip M eter, W2AEF, and  Using a  T N et
w ork, W2EEY/1. The first a rtic le  is tru e  to 
title  and  com m ent is unnecessary; th e  second 
deals w ith  a c ircu it w hich uses the  same com
ponents as th e  pi netw ork  b u t in a different 
configuration. The au tho r points ou t the ad 
vantages and  d isadvantages of both systems. 
Because the  losses in inductors tend  to be 
h igher than  th e  losses in capacitors of th e  air- 
spaced types, th is c ircu it appears to give an 
im provem ent in perform ance over the  pi ne t
w ork  for loading sh o rt an tennas of the  mobile 
w hip  type. This artic le  should be of in terest 
to the  m obiler.

June  1969—
Using the  Grid Dip M eter. W2AEF. P art 

III. of an artic le  by th is w ell know n A m er
ican w rite r. Wilf gives som e very useful hin ts 
on th is re la tively  sim ple Instrum ent, w hich is 
common In A m ateur shacks.

A m ateur Band Solid State Receiver, ZS6NG. 
This receiver covers all the  h.f. A m ateur bands 
an d  is claim ed to  be v e ry  selective and sensi
tive. I t  is  of use to a num ber of people from 
the  po in t of view  of th e  ideas involved. Every
one know s how good th e  dials and  gangs from 
th e  "C om m and" receivers a re  and  ZS6NG 
m akes good use of one in th is receiver.

“THE INDIAN RADIO AMATEUR”
This jo u rn a l is the  official organ of the 

A m ateur Radio Society of India . I t  is not 
rev iew ed regu larly  because i t  does no t seem 
to  reach  u s regu larly  every  m onth  and, sec
ondly, th ey  appear to have a sm all num ber 
of con tribu to rs  who are  earn ing  the ir living 
a t  one o r o ther of the un iversities or they  
rep rin t from  “QST,”  “ CQ,” “W ireless W orld” 
or o ther overseas m agazines. To be found in 
th is  issue a re  the  following offerings:

M odern Trends in “ F ron t E nd” Design. 
VU2JN. B alanced m ixers using 7360s, FETs 
and  toro idal coils fo r superio r perform ance.

Double Conversion, Easy on BCS48 Receiver, 
VU2KX. N ot only easy, bu t m odern tubes 
save space. P erhaps  a FET conversion would 
have been b e tte r again.

FET Oscillator. VU2JN describes as a "ho li
day  p ro jec t,” a FET c rystal oscillator.

A C rystal Controlled F ron t End Converter 
for 14, 21 and 28 Me., VU2KX. Consisting of a 
12AT7 in cascode in to  a 6AK5 m ixer w ith  a 
6SK7 as crystal contro lled  h.f. oscillator.

The VU2ZJY Standard of Comparison Con
v erte r, VK3ZJY/VU2ZJY. W ritten by Howard 
R ider whom  some VKs w ill probably rem em 
ber, th is  is an  in te resting  artic le  on a subject 
obviously dear to th e  w rite r’s heart.

The balance of the m agazine is taken  up by 
regu lar features.

June  1969—
Tbe 144 Me. Club T ransm itter, VU2ZJY. This 

call sign does not m ean m uch to  m any VKs, 
b u t I feel sure  th a t m any VK3s will rem em ber 
VK3ZJY, H ow ard Rider, the  w rite r of this 
article.

The balance of th is  m agazine consists mainly 
of rep rin ts  from  other publications. I t is good 
to  note th a t the  quality  of the Indian magazine 
appears to be very  m uch im proved over some 
of the  issues w hich have come to us.

MULLARD OUTLOOK
A ustralian  Edition, M ay-June, 1969—

A lthough not norm ally review ed, it was 
thought w orthw hile  to give this issue a mention 
as i t  carries an  artic le  on the  sub ject of Colour 
Television. In  this issue is p a rt five of a series 
w hich gives details of PAL, NTSC and SECAM 
system s. No doubt a num ber of our readers 
will be interested.
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'ew C^cfruipment 

The "Solari," 24-hour, direct read-
out digital clock is a compact unit 
styled for the modern office or home, 
and is ideal for the Amateur shack. 
Large easy-to-see figures on the direct-
read flaps give the time numerically, 
minute by minute; there are no hands 
to misread, and the dial is legible up 
to 33 feet. It has a silent, 220-240v. 50 
c.p.s. synchronous motor, is self-start-
ing, with a simple resetting trigger. 

Lightweight, unbreakable plastic case, 
7" wide, 3f" deep, and 3?" high; colors 
beige and light grey, with red and 
green being available shortly. Packed 
weight 2 lb. Price $32 inc. S.T. The 
"Solari" digital clock is available also 
in 12-hour type for general use. 

Further information from Bail Elec-
tronic Services, 60 Shannon St., Box 
Hill North, Vic., 3129. 

CRYSTAL OVENS 
A range of C. R. Snelgrove (Ontario, 

Canada) crystal ovens with cycling 
stabilities of between ±0.01°C. to ± 
0.25°C. suitable for housing current 
styles of crystal holder, is now available 
from R. H. Cunningham Pty. Ltd., 608 
Collins St., Melbourne, Vic., 3000. 

With cavity accommodation ranging 
from one to 12 crystals, the units incor-
porate the finest components, including 
snap action thermostats with inherent 
low thermal ageing properties, which 
ensure maximum reliability and life. 
A brochure giving full technical data 
is available from R. H. Cunningham. 

PRECIOUS METAL PLATING 
A comparatively new electroplating 

method recently introduced in Australia 
is finding wide application in electronic 
manufacture. Known as the "tintillate" 
electroplating process, it is used ex-
clusively for bright tin plating by the 
Precious Metal Plating Co. Pty. Ltd., 
of Clifton Hill, Vic. 

Proven advantages of "tintillate" 
bright tin plating of electronic devices 
such as transistors, diodes and compon-
ents with pigtails or leads, includes a 
high degree of solderability coupled 
with corrosion resistance throughout 
the components' life. 
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Ordinary tin plating tarnishes rapidly 
in air, and during storage, which gen-
erally leads to poor solderability and 
consequent slowed production. The 
"tintillate" process prevents low con-
ductivity due to badly soldered connec-
tions, or corroded terminal contacts. 

Careful formulation of the plating 
solution concentrate is maintained for 
the finished product, and patented pro-
cess materials are essential for this high 
quality plating work. 

Gold and silver plating are other 
processes carried out by Precious Metal 
Plating Co. for the electronics industry; 
applications being printed circuits, ter-
minals, micro-switches, contacts and 
relays. 

Further information from Precious 
Metal Plating Co. Pty. Ltd., 58 Hoddle 
St., Clifton Hill, Vic., 3068. 

REGULATED POWER SUPPLY 

Newly released in Australia is a reg-
ulated power supply designed basically 
for the replacement of storage batter-
ies used in the design and testing of 
mobile radio, and other laboratory 
equipment, production testing, manu-
facturing and service installations. 

The heavy duty mains operated unit 
is of conventional design using a dif-
ferential comparitor to provide an error 
signal to control the operation of the 
four parallel connected power transis-
tors via a voltage amplifier and two 
Darlington connected low-power tran-
sistors. An overload circuit, which oper-
ates if the output current exceeds 120 
per cent, of the full load current, is 
provided to switch off the regulator, 
thereby protecting the regulator and the 
external circuit. 

There are three output ranges of 
5-8v. d.c. 20a. max., 10-16v. d.c. 17a. 
max., and 22-32v. 10a. max; features 
separate 4" voltmeter and ammeter, and 
all silicon solid state circuitry. 

Full particulars are obtainable from 
A & R Electronic Equipment Co. Pty. 
Ltd., 44-46 Lexton Rd., Box Hill, Vic., 
3128. 

HI-FI STEREO CATALOGUE 
A fully illustrated 40-page catalogue 

outlining a comprehensive range of hi-
fi and stereo equipment is now avail-
able from Radio Parts Pty. Ltd., 562 
Spencer St., Melbourne, or their city 
depot and East Malvern branch. 

Equipment listed includes amplifiers, 
audio leads, car stereo tape players, 
gramophone cartridges, gramo motors 
and pick-ups, gramophone hinged base 
and cover, head phones, microphones, 
speakers, tape players, tape recorder 
accessories and tuners. 

Obtainable free of charge, the cata-
logue provides technical specifications, 
special features and trade prices for 
brand equipment including Rapar, PE, 
Dual, Richard Allan, Kaltro, Sennheiser, 
Onkyo, Philips and Metrosound. 

NAVY WEEK 1969 
It is hoped that a representative sta-

tion of the Royal Naval Amateur Radio 
Society will be on the air during the 
1969 Navy Week, from H.M.A.S. Cer-
berus, at Crib Point on Westernport 
Bay, Victoria. On Saturday, 4th Octo-
ber, H.M.A.S. Cerberus will be open 
to the public, and the Amateur Station 
will be part of a Naval hobbies exhibi-
tion. 

There will be a full day's programme 
of Naval demonstrations and displays, 
and many static exhibits. Family facil-
ities will include a picnic ground and 
barbecue area, babies' creche, children's 
playground and a discotheque for the 
teenagers. Light refreshments will be 
on sale. Public transport arrangements 
will include buses from Frankston sta-
tion and a vintage steam train direct 
from Melbourne. These and other de-
tails will be given in VK3 Divisional 
broadcasts before the event. 

Amateurs and shortwave listeners 
will be welcomed. A talk-in station 
will operate on 2 metres f.m. (Channel 
A ) and also on the h.f. bands if re-
quested. 

There will be plenty to occupy the 
XYL and harmonics while the OM joins 
the rag-chew in the Ham Shack. 

VK2 DIVISION, W.I.A. 

FT243 CRYSTALS 
The VK2 Division still has a number 
of FT243 Crystals available to mem-
bers of any Division. (Frequency 
range from 3680 to 6405 Kc. at 10 
cents each]. This Division is again 
conducting its Store. Further print-
ings of Amateur Guide material 
available. A list of items in stock 
is available, send name, address, 
postcode, and 2 x 5 cents stamps to: 

THE STORE MANAGEMENT, 
WIRELESS INSTITUTE CENTRE, 
14 ATCHISON STREET, j 
CROWS NEST, N.S.W., 2065. j 

. .. „ — + 
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K^orreApondence
Any opinion expressed under this heading is the 
individual opinion of the writer and does not 
necessarily coincide with that of the Publishers.

W HAT DO YOU CAUL IT?
Editor "A .R .,”  Dear Sir,

I have noted with interest, a tendency on the 
part of some parties to abbreviate the new and 
awkward “ Hz”  simply to “ h” , as for example 
3800kh. I  am much in favour of this simpli
fication, and I should like to suggest a further 
step.

It  should be possible to modify this expres
sion still further to improve clarity. Virtually 
everyone knows what a kilocycle means, while 
kiloHertz takes some thinking, and “ kh”  even 
more. "kH ”  is no better: kilo Henry?

This confusion could well be dispelled by 
adopting a simpler and more explicit term, e.g. 
“ kilocycles.”  making the above example 3800kc. 
Although this may introduce some amblquity. 
the existence o f “ 3800 kilocuries”  of radiation 
or “ 3800 kilocoulombs”  of electricity seems 
sufficiently infrequent to cause little concern 
in Amateur circles. I  also note that “ Ci”  
appears to have been adopted as abbreviation 
for “ Curie.”

In this matter I propose to set an example 
to the rest o f the world, by using “ kc" to 
represent kilocycles, “ Me”  for megacycles, 
etc., in my articles. Be it noted, therefore, 
that if Hertzes creep into any of my articles 
in "A .R .”  (or elsewhere), it is not my doing!

—R. L. Gunther, VK7RG.

OPERATION IN ZL RARE COUNTIES
Editor "A.R .,”  Dear Sir,

It  would be appreciated if by means of your 
monthly publication you could bring to the 
notice o f V K  stations that the Upper Hutt 
Branch N.Z.A.R.T., Branch 63, w ill be oper
ating portable in two unoccupied Z L  Counties. 
The Wiamarino county on the evening of Sat
urday, 25th October, and the Waitotara County 
on the evening of Sunday, 26th October. Oper
ations w ill commence on 80 metres on a fre
quency between 3.C-3.7 Me. on a.m. and s.s.b. 
Time of commencement will be 1900 N.Z.S.T. 
A ll contacts w ill be QSLed 100 per cent. Con
tacts with ZL2VH w ill be useful for both 
W.A.Z.L. and the ZL  Counties award.

Hoping to hear VKs in October, 73,
—J. Meachen, ZL2BHF, Branch 63.

IMPROVING THE AM ATEUR SERVICE
Editor "A.R .,”  Dear Sir,

Rex Black’s letter in the August issue of 
"A .R .”  has served to crystallise many of my 
own ideas regarding Amateur licensing.

In the first place I do not agree with his 
statement that Amateur Radio has not been 
proven to be an essential service. The Tas
manian, Victorian and New South Wales bush 
fires during the past few  years and the P.M.G. 
use of W.I.C.E.N. are sufficient answer here. 
However, I  do agree that band occupancy is 
essential and that any move likely to increase 
this deserves deep consideration.

In the same way as the A.O.L.C.P. has popu
larised the v.h.f. bands, some form of Novice 
licensing must increase the overall interest in 
the Amateur Service. Also, it is becoming clear 
that as the state of the art advances the present 
one level theory test and two-level licensing 
system needs some overhaul with additional 
graded levels being introduced. The initial 
jump to a full licence is, in my opinion, either 
too great if the theory sections are properly 
examined or the exam, level is too low i f  the 
present system endures. Both these extreme 
views point to a training level being required 
with the U.S.A. Novice system being a good 
starting point.

A word about c.w. Anyone interested in 
serious Amateur Radio work, as I am, w ill 
soon find that there are serious limitations to 
a voice only licence. It has been said that s.s.b. 
eliminates the requirement for c.w. But con
sider moonbounce. A  superficial calculation 
would indicate that on 144 Me., with 400w. 
p.e.p. output and an antenna o f 21-22 db. gain 
(four widespaced 13-element long Yagis), it 
should be possible to complete a circuit. But 
p.e.p. is not average power, so voice contact 
is impossible. The same applies to tropospheric 
scatter, auroral scatter and weak signal DX. 
Any consideration o f noise factors leads to a 
rx bandwidth suitable only for c.w. under 
these conditions. So there is still a place— 
indeed a requirement—for c.w. in the Amateur 
Service.

Further, in such serious work an h.f. link 
is necessary. The fact that no A.O.L.C.P.

licence has matched A.O.C.P. performance in 
work at the frontiers of radio communcation 
would seem to back this view.

There seems to me to be a dual require
ment:

(a) For a graded system o f entry to full 
A.O.C.P. in which it is possible to get 
onto the air as soon as possible with the 
minimum of trouble, i.e. Novice licensing 
as in U.S.A.

lb) For a means of encouraging the A.O.L. 
C.P. licensee to gain A.O.C.P.

The basic entry test should cover theory to 
the level required by the equipment to be 
used and code at 5 w.p.m.

Type (a) Novices—new entrants to the Ser
vice—should:

(i) Pass a suitable entrance exam, and code 
to 5 w.p.m.

(11) Operate on 160, 80 and 10/11 metres in 
suitable band segments.

(iii) Be limited to 10-15w. input and crystal 
control using fundamental crystals (based 
on consideration o f readily available 
components and harmonic radiation).

(iv ) Be supervised during the currency of 
the licence by one or two full licensees 
or one A.O.C.P. plus one A.O.L.C.P.

(v ) Have a licence period o f one year— 
non renewable.

The supervision requirement is to reinforce 
the Amateurs’ responsibility to supervise and 
improve the standards o f his own service and 
to remove the need to use commercial gear 
by Novices. Under this arrangement, all gear 
and modifications would have automatic clear
ance by someone qualified to judge the re
quirements and state o f the art of the Service.

Type (b) Novices—A.O.L.C.P. licensees aim
ing for A.O.C.P. They should be able to gain 
a Novice type endorsement by passing a 5 
w.p.m. Morse test enabling them to practice 
code on 145— 145.100 ONLY—for one year on a 
non renewable basis. Suitable call signs could 
be, e.g. V K 3 Z ------/N.

I am not in favour o f the use of a.m. by 
Novice licensees on h.f. except on 10 and 11 
metres and then only in the second year i f  a 
two-year Novice licence is used. A.O.L.C.P. 
Novice endorsed licensees could perhaps have 
this privilege after one year of A.O.L.C.P.

This is because I regard the prime object 
of Novice licensing to be to encourage full 
A.O.C.P. licensing and the use of A L L  Amateur 
bands. This requires that enthusiasm be re
tained during the difficult period o f learning 
theory and code by providing a means of prac
tice by actual contacts on the air.

Details o f implementation I leave to the ex
perts. M y hope is that the principles I  raise 
w ill aid in the improvement of the Amateur 
Service.

—John Andersen, VK2ZFQ (ex VK3ZFO).

USE OF 5 Me. EXCITER BOARD
Editor “A.R.,”  Dear Sir,

I have been contemplating building a rela
tively simple 80-20 metre or 80-40-20 metre 
s.s.b. transceiver, suitable for duplication by 
other Amateurs, via an article in “Amateur 
Radio” . The proposed transceiver would run 
between 50-100 watts p.e.p. input.

To simplify building of this transceiver, I  
had intended using the Yaesu Musen F Series 
5 Me. Exciter Board. With no extensive modi
fication other than cutting of two leads, it 
could be made to function on both transmit 
and receive.

Unfortunately on contacting Fred Bail, he 
informs me that these units are no longer 
being produced. He did, though, tell me that 
about 80 of these units are in VK. I f  enough 
people with these units would like an article 
along these lines, I will go ahead and build a 
prototype. I f  sufficient people were to order 
these units, I believe a special batch of them 
could be made up by Yaesu.

Should owners of these filter assemblies want 
this project, and enough indicate so by writing 
to me personally, I  w ill go ahead with same. 
It is anticipated that the unit would be mostly 
valved using quite a few  parts ex-t.v. to cut 
costs. The unit would be designed with the 
thoughts of mobile, portable and home station 
operation.

—Rodney Champness, VK3UG,
24 O’Dowds Rd., Warragul, Vic., 3820.

SPACE CENTRE STATION
Editor “A.R.,”  Dear Sir,

A fter writing to Cape Kennedy, I received an 
interesting letter from W4WEU of the Space 
Centre Amateur Radio Society at the Kennedy 
Space Centre:

“ The Space Centre Amateur Radio Society 
of Kennedy Space Centre, Florida, had their 
club station WB4ICI in operation on 16th July 
for the Apollo 11 'Special Event’ .

“ The club members began operation shortly 
after witnessing the historic launching of astro
nauts Armstrong, Aldrin and Collins on their 
way to the moon.

“ The club is offering a ’Special Event' cer
tificate to commemorate man’s first moon land
ing mission to all Amateur Radio operators who 
made contact with any of the club's six sta
tions during this period.

"During the first 17-hour operation period, 
the club contacted 1,650 stations. Among these 
were contacts with 235 foreign stations repre
senting 50 countries. Also contacted was W1AW, 
the American Radio Relay League’s headquar
ter’s station, and KF7BSA, the 1969 Boy Scouts 
of America Jamboree Station.

“ Unfortunately, the club operators were un
able to contact all the many thousands trying 
to contact the station. Transmitters were oper
ating on 21.340, 14.340, 7.275 and 3.975 Me. Addi
tionally to the s.s.b. stations above, transmit
ters were on 21.150. 14.035 and 7.165 Me. c.w.

"Operators during the mission included ‘Ace’ 
W4WEU, Ambrose W4GHV, Roy K4DJN, Gus 
W4IQM, Herb WB4HZB. John WA9LJX/4, Allen 
W3ZNB/4, Howard WA4ZCB, Bill WA4WBG, 
Mac WB4CAB. Dave K4VTY, ’Buz’ WN7LIX/4, 
and Mark WB4IQD.

“  ‘Buz’ WN7LIX, age 10 years, who was 
visiting ‘Ace’ W4WEU, was surprised and 
pleased when he heard the club contact his 
grandparents, both ‘Hams’ (Tom WA7DUF and 
Fran WA7DUG>.

"The ‘Special Event’ certificates (in colour' 
are being prepared by ‘Ace’ W4WEU and Roy 
K4DJN, and should be in the mail soon. There 
is no charge for the certificates other than a 
request for three or four 6c stamps to help the 
clubs with mailing costs.

“ In June the club elected officers for the 
coming year. Elected were ‘Ace’ Goodwin, 
W4WEU, President; Ambrose Barry, W4GHV. 
Vice-President; Evan S. Howell, Sec.-Treas.

“ The club is now confirming ‘regular’ con
tacts with a newly designed QSL card which 
resembles the Apollo certificates.” —Ambrose 
Barry, W4GHV, Publicity Chairman.

I think that this special certificate could be 
o f interest to your readers, also stamp collec
tors who may be lucky and receive an en
velope such as the one I received.

A  colour emblem of the eagle on the moon 
to the side of the envelope, Armstrong’s first 
word above and the names and positions of the 
astronauts below the emblem, plus a stamp 
showing a view of the earth looking from the 
moon—very nice!

—Samson Voron, WIA-L2230.
P.S.—Send reports to: Space Centre Amateur 

Radio Society, P.O. Box 21073, Kennedy Space 
Centre, Florida, 32815, U.S.A.

OBITUARY
J. M. (CRIEFF) RETALLICK, VK2XO
It is with deep regret that we must 

record the passing of Crieff VK2XO, who 
passed away suddenly on Saturday, 2nd 
August, at 2 p.m., in Sydney Hospital 
after undergoing an operation on the 
previous Tuesday.

Crieff celebrated his 72nd birthday last 
Sunday. He w ill best be remembered by 
his work in organising the Urunga Con
ventions.

Anzac week-end 1948 he arranged a get- 
together of Amateurs at his boat-shed, the 
“Do-Me” , at Urunga, when about 15 Ama
teurs attended. Out of this week-end grew 
the W.I.A. Urunga Radio Convention held 
every Easter week-end. This year saw 
the 21st Convention celebrated. Through 
these Conventions Crieff became well 
known throughout the world. ZLs, Ws, 
JAs and others having at one time or 
another attended these Conventions. He 
was always active on the h.f. bands talk
ing Amateurs and their families to attend 
“ Urunga, where you feel much younger!”  
Future Conventions w ill be in memory 
of Crieff. He was always active passing 
traffic in most o f the floods on the North 
Coast.

Apart from Amateur Radio, he was one 
of the best sleight of hand magicians in 
his younger days and was always ready 
to show his skills at all Conventions, plus 
his home-brew or photography. His pass
ing leaves a gap that will be hard to fill, 
he enjoyed and served his hobbies well.

We extend our sincere sympathy to 
Crieff’s widow, Jean, his son Richard, 
daughter Marie and family.

VALE CRIEFF.
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VHF 
Sub-Editor: CYRIL MAUDE, VK3ZCK 

2 Clarendon St., Avondale Heights, Vic.. 3034 

VICTORIA 
Act iv i ty over the pas t m o n t h has been a t 

a ve ry low level, a l though this is typical fo r 
th is t ime of the year. An occasional spot of 
DX has been hea rd , b u t no th ing to w a r r a n t 
wr i t i ng about . 

Act iv i ty on 1296 Mc. is on the increase and 
t he r e is a d e m a n d for su i tab le u .h . f . dish r e -
flectors be tween f o u r and twe lve fee t in d ia -
meter . At the m o m e n t the re a re abou t ten 
active s ta t ions on 1296 and o thers a re bu i ld ing 
gear a t t h e p resen t t ime . T h e gear in use 
varies f r o m ra the r la rge v a c u u m t u b e types 
to min i a tu r e solid s tate devices. 

The V.h.f. Convent ion be ing held over t h e 
week -end l l t h / 1 2 t h October , 1969, will again 
be a ga the r ing for A m a t e u r s and the i r f a m -
ilies. Among the even t s th is yea r will be a 
tour by bus to Walhal la , fox hun t s , sc rambles 
both for OMs and YLs/XYLs, and a very novel 
t r ansmi t t e r hun t , toge ther w i t h t h e usual games 
and novelt ies for k ids f r o m 6 m o n t h s to 60 
years and older . Fi lms, sale of disposals goods 
and of u n w a n t e d gear , and supper wil l be t h e 
p r o g r a m m e for t h e Sa tu rday . Lis ten t o t h e 

NEW V.H.F. SUB-EDITOR j 
A s from the December issue, the VHF ; 

Notes will be compiled by Mr. Eric Jamie- I 
son, VK5LP, of Forreston, South Australia, i 

With the change of Sub-Editor, there will | 
at the same time be a change In format i 
to give a wider coverage to items of | 
general interest to all v.h.f. enthusiasts, i 
To ensure an adequate supply of Informs- | 
tlon. both Divisional and Zone Correspond- : 
ents are asked to keep Eric advised of | 
interesting items from their area3. At the ] 
same time Individual operators are invited I 
to forward Items direct to Eric. Items j 
particularly required are those covering I 
activities on Moonbounce. v.h.f. beacons, ; 
records and other special efforts. I 

To be sure that Eric is given sufficient ] 
time to produce his page each month, all I 
material should be forwarded in time to ] 
reach him no later than the 27th of each J 
month. To repeat, Eric 's address i3: j 

MR. E. JAM IESON. i 
FORRESTON, 1 
SOUTH AUSTRALIA, 5233. j 

£ •——+ 

VICTORIAN DIVISION, W.I.A. 

V.H.F. CONVENTION 
will be held on 

SATURDAY and SUNDAY, 
11th and 12th OCTOBER, 1969 

at 

MOONDARRA RESERVOIR 
near MOE, Gippsland 

Meals, Accommodation and Regis-
tration: Adults S5.50 each. Children 
5-12 years S3, under 5 years free. 

Trade Displays, Fox Hunts, Scram-
bles, Bus Tours, etc. 

For further information Phone 
Gil Sones 288-2794 (Melb.) 

VK3WI broadcas t on S u n d a y . 5th October fo r 
the final details . 

Field Days.—The list of V.h.f . Field D a y s 
given last m o n t h should be a m e n d e d to: No 
Fie ld Day in F e b r u a r y and an addi t iona l F ie ld 
Day in March on Sunday , 15th. The re is a 
smal l var ia t ion to the scor ing for some bands 
and fu l l de ta i l s will be given in t h e VK3WI 
S u n d a y broadcas t s on the S u n d a y pr io r to and 
on the S u n d a y of the Field Day. 

V.h.f. Beacons.—Approval has been g ran ted 
by the P.M.G. D e p a r t m e n t for the proposed 
t w o m e t r e beacon on 144.700 Mc., and t h e 
appl icat ion for the 432 Mc. beacon is still u n d e r 
cons idera t ion . Qui te a lot of work has been 
comple ted on these beacons bu t t h e r e is still 
m u c h to be finished. 73, P e t e r VK3ZYO. 

TASMANIA 
A la te l very l note f r o m Brian VK7RR repor t s 

t h a t a r epea t e r for Sou the r n Tasmania is now-
be ing tes ted and should shor t ly be opera t ional . 
Ac t iv i ty in the Apple Isle is on t h e inc rease 
on both 6 and 2 metres . 

Recen t ly a T r a d e F a i r w a s held in Hoba r t , 
and VK7WI w a s opera ted on bo th h.f . a n d 
v.h.f . V.h.f. equ ipmen t on display w a s suppl ied 
by VK7ZMK and VK7MD. T h e effor t b r o u g h t 
the display a ce r t i f i ca te of mer i t . 

AUCKLAND, NEW Z E A L A N D 
T h e A u c k l a n d V.h.f . G r o u p wish to no t i fy 

VK A m a t e u r s t h a t they will be hold ing these 
even t s : S u n d a y , 19th Oct. , 1530 h o u r s E.A.S.T., 
t w o m e t e r tx h u n t ; S a t u r d a y and S u n d a y . 6th 
a n d 7th Dec., V.h.f . Field Day; S a t u r d a y and 
S u n d a y , 7th and 8th Feb., V.h.f. D X Contes t ; 
S a t u r d a y , 27th Sept . . M a t a m a t a ZL1RF M e m -
orial Mobile Ral ly ; and on S a t u r d a y and S u n -
day , 8th a n d 9th Nov., t h e Hami l ton Week-end . 

A smal l g r o u p of A m a t e u r s in ZL1 a re a t -
t e m p t i n g records on the u p p e r u.h.f . bands , 
no tab ly 3000 Mc., 5800 Mc., 10,000 Mc. and one 
has a k lys t ron on 19,000 Mc., and wou ld l ike 
to ob ta in ano ther . 

The above n e w s w a s suppl ied by Marion 
Lis te r , ZL1TBR, Ed i to r of " S p e c t r u m , " the 
official news le t t e r of the A u c k l a n d V.h.f . Group . 

The above photograph shows the " d i s h " used by VK3ATN. Some brief details are that the 
dish is 28 feet in diameter, the centre octagonal hub being 7 feet In diameter. The actual 
antennae (which is out of the picture) ' is 16.2 feet from the vertex. The tower, which is 20 
feet high, is 2 feet square at the top and 8 feet square at the base. The foundation is 9V2 feet 
deep and contains approximately 10 tons of concrete. Modifications and further constructional 
work are still in progress, to enable the dish to be used for 129$ Mc. Moonbounce and Apollo 
tracking. No details have been supplied for the small structure alongside the tower, and no 

prizes are being offered for the best suggestions. 

Amateur Radio, October, 1969 Page 23 



DX
Sub-Editor: DON GRANTLEY 

P.O. Box 222. Penrith, N.S.W., 2750 
(All times In GMT)

It would seem that band conditions are hold
ing up rather well, with some very good open
ings on the 40 metre band. The sunspot pre
diction for August. September and October is 
95, 93 and 92 with confirmations lor March 
and April being 139 and 105.

Operating from the Space Control Centre 
during the period in which the Apollo 11 boys 
were in quarantine, K5USO made many con
tacts and for these a special QSL is available 
from Box 29265, New Orleans, 70129, three IRCs 
to be sent with each QSL.

Operation from Tristan da Cunha by Roy 
G3KDY is under way using the call ZD7BM. 
Look for him on 3798 Saturdays and Mondays, 
2130z to 2230z, also uses 21310, 391 and 270 on 
s.s.b., with c.w. operation on 21048. A ll QSLs 
to GB2SM. QRV for two years.

ZL1AAT/K, Kermadec Island, is to be acti
vated by ZL2ANX (ex G 3K XA ), who goes there 
in mid October as OIC and Medical Officer 
of the Met. Station on Raoul Is. for at least 
one year. He w ill be active on all bands ex
cept 160 and using both c.w. and s.s.b. There 
is only one mail delivery per year to this 
location, so if you want to contact Roy before 
he goes, a letter to him, R. Swain, 50 Le Mata 
Rd., Havelock Nth., N.Z., w ill do the trick. 
George ZL2AFZ w ill handle all QSLs.

9V0 was a special prefix used by 9V1 stations 
from 9th Aug. to 9th Sept, in connection with 
the 150th anniversary of the founding of Singa
pore by Sir Stamford Raffles. Special award 
has been issued for working ten 9V0 stations 
during that period, send log extract plus 10 
IRCs to Box 777, Singapore.

A t the time of writing this, Gus W4BPD was 
due back at his home QTH. He had been 
operating from 5Z4ERR and had hoped to 
operate from TT8 prior to his departure.

Don HH9DL has just returned home after 
an absence of several months and is again 
active. He states that recent c.w. activity 
using his call was illegal.

Navassa Is. appeared on the scene in a 
surprise visit by W4VPD/KC4 from Aug. 9 to 
13. A ll QSLs to home QTH.

Corsica though fairly active of late is still 
good DX, the latest jaunt is by F0RS/FC, 
operated by several DLs and w ill be a really 
big one. Frequencies are to be 3535, 7035, 14065, 
21065 and 28065 for c.w., and 3797, 7075, 14115, 
14265, 21365 and 28665 s.s.b. An inverted vee 
will be used on 40 and 80, with a quad on 15 
and 10. A ll QSLs to DL3LL.

Been calling FB8ZZ with no result? Suggest 
that a listen to your own frequency may find 
that FB8XX is calling you there.

During the "CQ”  W.W. Phone Test, Oct. 25 
to 26, there w ill be operation from PJ0DX by 
the chaps from W3MSK and W 4B W . There 
are nine operators listed in the L ID X A  bulletin, 
and the details are 160 metres 0300z-0600z (call 
1803, op. on 1826 ) 80 mx 3799 as long as the 
band is open, 40, 20 and 15 w ill be on for 24 
hours per day, around the edge o f the General 
Extra Licence boundary, with 10 mx operation 
on 28575.

Upper Volta XT2AA is reported currently 
active on 15 and 20 metres, and w ill be at the 
QTH for a year. A ll QSLs to Box 75, Ouaga
dougou, Upper Volta, although one report says 
that his manager is WA5REU.

Operation from Turkey is reported by the 
L ID XA  boys, who say that TA2SC is on 14262 
i QSL via K4EPI), and TA1KT has been work
ing on 14214 (QSL to K4IEX).

Once again there has been activity allegedly 
from Albania by a station signing ZA5XQ on 
14202. No QSL information given, although 
much reference to Albania was made, however 
this operation must be treated as suspect.

Bob Fowler, WB2VUY, from New Jersey, 
has now got a beam up and is finally getting 
out. He is on daily at about 2300z on 14240 
or 21320 depending on conditions.

Western Carolines are always good for a 
bit of DX and to assist in this, have a listen 
for KC6CT on 14265 when QSL manager W9VW 
skeds him at 1200z Monday, Wednesday and 
Friday. I f  not on that frequency, he may be 
on 14287.

News from Thailand via A.R.R.L. bulletin 
232 to the effect that the I.T.U. has reported 
the withdrawal of Thailand’s objection to out
side QSOs with its Amateurs. It is understood

that this country has been removed from the 
U.S.A’s “ banned” list.

St. Helena still continues to provide some 
rare DX, with the regular operation by ZD7SD, 
usually at the most inconvenient hour for VK  
o f around 2000z. His QTH for QSLs is W. R. 
Stevens, St. Helena, South Atlantic Ocean.

New prefixes 4J and 4L are being used by 
4J0FR and 4L0CR for their University of Mos
cow Amur River Expedition over the period 
Aug. 10 to Sept. 15. QSLs to Box 88, Moscow.

W4QCW reports having worked his 100th 
country on 80 mx in March, having passed 
this figure on other bands. He is not first in 
the 5-band DXCC race, but has put up a really 
fine effort with scores of 110, 125, 155, 144 and 
140 on 80 through to ten in that order. I know 
o f three S.w.l’s in Europe who have performed 
a similar fea t

A  letter to hand from Karol OK3UH/VK2 
offering to supply the QTH of any OK1-OK5 
and OLl-OLO Amateur. A  letter to Karol Nad, 
OK3UH, F16c Cowper St., C.H. Ltd., Fairy- 
meadow, N.S.W., 2519, w ill suffice. I suggest 
a s.a.s.e. as well.

9N1MM, operated by Rev. Fr. Moran, still 
provides a nice QSO with this country. He 
stands by for Pacific contacts from 1430z on 
14230, and QSLs go to W3KVQ/2, 2308 Branch 
Pike, Cinnaminson, New Jersey, 08077, U.S.A.

Further to the previous paragraph on the 
Thailand operational situation, the A.R.R.L. 
have now announced that they w ill accept HS 
QSLs for DXCC credit if the operator is a 
Thai National. One, HS1CB Chankij, is re
ported on 21301 at 1300z.

I have had some queries here re the reported 
operations of CR8JG by VK2BFI and others. 
Only comment I care to make is that I know 
nothing whatsoever about It, and unless one 
of the operators cares to enlighten me offic
ially as to what is going on, then there w ill 
be no comment whatsoever in this page. The 
country is active quite regularly, when CR8AI 
is operated either by Luiz or Torres when they 
have time to spare.

There has been a postponement of the TI9CI 
jaunt to Cocos Is. by Don K6JGS/HK3 and 
Carlos HK3VA/TT2COF. Seven operators will 
be going along, and it is expected that two 
stations w ill be QRV 10 to 80 mx for five or 
six days in late Jan. or early Feb., 1970.

Call sign allocations in the German Demo
cratic Republic are as follows: DM2 followed 
by three letters is Issued where the operator 
is sole operator and owner of the station; 
DM3 followed by three letters indicates second, 
third, etc., operators of a club station; DM4 
followed by two letters is first operator of a 
club station; DM6s are special mobile calls; 
DM9 calls are issued to foreign ops. in DM 
land, whilst DM0 is Issued for special and 
exhibition stations.

Pirates I guess w ill always be with us, and 
PX1GS and 1Z1A are in this category. I un
derstand that I.T.U. have and w ill not issue 
any calls beginning with the figures one and 
zero.

To clarify the prefix situation in the Mal
dives, the British base on Gan w ill continue 
to use VS9 and VS9MB w ill continue as is, 
however all other stations w ill use the prefix 
8Q. This is not a new ruling, as 8QAWA (no 
significance) and 8QAYL have been about for 
over six months.

New location prefixes issued by Italy were 
I I  special services, 12 Milan, 13 Venice, 14 
Bologna, 15 Firenze, 16 Bari, 17 Naples, 18 
Reggio Calabria, 19 Piedmont, 10 Rome.

Operating times for HV3SJ are week days 
1700z to 1800z on 14160-190, with occasional 
use o f 21350 or 28550z week days at 1600z. On 
Thursdays they come on at 2030z 3790 s.s.b., 
and Sunday's operation is on 7095 s.s.b, at 
0530z. A ll times one hour later in the winter; 
my card direct ex Bro. Edwin Amran, S.J., 
Box 9048, Rome. It is requested that cards 
not be mailed to the Vatican.

PERSONAL NEWS
From Jack VK3AXQ comes a long list of 

stations heard and worked. Amongst them 
such prefixes as UR2, Y02, TJ, EA8, FM7WQ, 
CR8AI. VQ8CC, LX2TRQ, XE. YU2, DJ, UB5. 
and worked WOBLZ on a 20 mx dipole up 
only 15 feet.

The proposed use of the A X  prefix for the 
year 1970 has caused a lot of interest both here 
and overseas, and both Peter VK3APN and 
Jack VK3AXQ are looking forward to its use. 
With many of the DX gang prefix-hunting these 
days, there will be a lot of interesting calls 
being made into V K  (A X ) next January from 
all reports.

The R.D. week-end provided good conditions 
for that event, too good in fact for the DX 
was pouring in on 20 and 15 during the contest 
period. I for one couldn’t resist taking a break

from the event when CT, 9Y4, 9Q5, 3Z8, F08 
and ELS, to name a few, were coming in.

I mentioned a couple o f months ago that 
Roy Waite, one of the best known of the 
Newark News boys, and manager of the QSL 
Bureau operated for Popular Electronics, suf
fered a stroke. It is pleasing to hear from the 
States that Roy is now on the mend and has 
some movement in his left arm. Just as a 
matter o f interest, Roy, who is a listener, has 
verified 844 prefixes up to May this year.

QSL MANAGER
VE3DLC, Ron Kreger, 30 Zenith Drive, Scar- 

boro, Ontario, Canada, handles QSL chores 
for the following: HI8XJA, HI8XPM, HS3DR, 
OX5AY, VP1FW, VP1TM, VP2BGB, VP2GBH, 
VP2GN, VP2KF, VP2MY/A, VP8JI, YV5ACL, 
5Z4KL/SX5, 8Y5CB, 6Y5GB, 6Y5RM, 7X0AH, 
8P8AH and AZ, 8P6BM, 8P6BN, 8P6BX, 8P6CD, 
8P6CP, 8R1S, 8R1U, 8R1X, 8R1Z and 9Q5EP.

AWARDS
I mentioned previously the prefix hunters, 

and I am sure that interested persons know all 
about available awards, recently however, "CQ” 
magazine made their W PX award available to 
S.w.l’s on a heard basis, the new award being 
the VPX  (verified prefix) award. Applications 
must be made on official forms and these, plus 
copies o f the rules, can be had for one IRC 
from V PX  Award Manager, K4DSN, Howard 
Kelley, 6563 Sapphire Drive, Jacksonville, Fla., 
32208, U.S.A. Requirements whether worked or 
heard are, briefly, 400 verified PX  mixed modes, 
300 VPX  on phone, 300 VPX  on c.w., 200 on 
s.s.b., with endorsements for each additional 
50 prefixes. Other endorsements are 35 verified 
on 1.8, 150 verified on 3.5, 250 on 7 Me., 300 
on 14 Me.. 300 on 21 Me., 250 on 28 Me. For 
North American endorsement 126 prefixes, South 
America requires 88, Europe 146, Africa 80, 
Asia 68, and Oceania 51. Cost is one dollar 
U.S., with one IRC for each endorsement. QSLs 
must be in your possession at the time of 
claiming, and must show clearly band, mode 
and date.

SOME QTHs
CP1GN—C/o. U.S. Embassy, La Paz, Bolivia. 
FG7XX—Via W2CTN, 159 Ketcham Ave., Amity- 

ville, N.Y., 11701.
HC1TH—Box 244A, Quito, Ecuador.
KC4USM—Via WA4NCE.
OA4XK—Box 538. Lima, Peru.
VP8JT—Via VElASJ.
YJ8JM—Via Radio Santo, New Hebrides. 
YK1AA—Box 35, Damascus, Syria.
YV3QW—Box 41, Acaragua, Venezuela.
4Z4AO—Via WB2WOW.
5N2AAX—Box 3380, Lagos. Nigeria.
8P6AU—Via WB2FCI, 134 Ave. “ C” , Wayne, 

N.J., 07470.
8QAYL—All QSLs to 102/11, Templer Rd., Mt. 

Lavinia.
9Y4KK—Via Koety, 1825 W. Maine St., Jeffer

son City. M., 65101.
That is about as far as we can go this 

month, due to the absence of our regular re
port from the ISWL. My thanks to VK3AXQ, 
VK3APN, George ZL2AFZ, Mac Hilliard, 
Maurie Cox, Geoff Watts Bulletin, Newark 
News Radio Club bulletin. Lew  Sharpley, Ray 
Moseley from G-land, and L ID X A  bulletin. I  
look forward to hearing from more of our 
VK  operators in the following months and 
hope you all have a good session or two in 
the VK/ZL Contest this year. 73, Don L2022.

FEDERAL AWARDS
"CQ”  AWARDS

"CQ” Magazine has recently announced that 
the "CQ” SSB DX Award is to be discontinued. 
As all applications had to be received in the 
U.S.A. by 1st October, 1969, it is now too late 
for any further applications from VK. Despite 
declining applications from the rest o f the 
world at the time of the withdrawal of the 
award, the VK  applications were steadily in
creasing each month.

As a result o f the withdrawal of this award, 
there is now only one "CQ” award which the 
Federal Awards Manager W.I.A. w ill be able 
to certify applications for, the "CQ” W.A.Z. 
Award. Applications for this will be accepted 
as previously announced in this column. A p
plicants for the W.P.X. Award offered by “ CQ” 
are asked to contact the magazine direct for 
application blanks, etc., as no checking of cards 
is required in this case.

— Geoff Wilson, VK3AMK.
Federal Awards Manager.
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AUSTRALIAN RESULTS 1968 “CQ” 
W.W. DX CONTEST

cw
Band Points Cont. Zon . Ctrs.

VK2EO .......... A 330,264 556 60 138
VK2VN ......... A 89,540 267 50 60
VK2APK .. . 14 228,053 703 75
VK3RJ .......... 28 13,262 126 16 22
VK3QV ......... 28 3,213 153 9 12
VK3APJ ......... 21 171,666 578 32 67
VK3AXK .. .. 21 101,392 417 27 57
VK3ABA .. .. 21 27.434 162 22 36
VK3QI 14 20,776 144 21 32
VK3APN .. 3.5 5,046 103 13 16
VK30P .......... 3-5 2,052 45 9 10
V K 3 X B ......... 3.5 1,560 43 9 6
VK4FH ......... A 159,848 465 54 62
VK5FM ......... A 103,785 416 25 60
VK5KO ......... A 12,555 222 45 41
VK6RU ......... A 667.212 832 96 186
VR1P ............ A 41,448 209 53 33
VK9DR ........ A 8,610 76 20 21
VK2BKM/LH A 703,296 1095 85 137
N.B. 1. VK2BKM/Lord Howe Is. won the World

Contest Expedition Trophy, “ Dr. Harold 
Megibow Memorial,*' donated by D. 
Miller, W9WNV.

2. VK2APK was sixth highest scorer on 
14 Me.

PHONE
Band Points Cont. Zon. Ctrs.

VK2AND 28 42,435 329 21 24
VK2APK 14 320,059 753 37 112
VK3QV . 28 27.554 205 20 26
VK3SM .. .. . 21 864 25 6 6
VK3ARX 14 42,588 179 24 60
VK3KS .. .. 14 3,520 74 9 7
VK3XB .. .. 7 8,416 89 15 17
VK4FH .. .. A 132,495 384 52 69
VK4CK A 74,715 295 38 47
VK4SS .. .. 28 8,556 64 21 25
VK4SD 14 26,316 83 30 72
VK4UC .. .. 14 24,210 102 33 57
VK4DO 14 21,900 103 25 50
VK5LC .. .. 28 28,300 120 22 38
VK6RU .. .. A 1,491,644 1543 113 221
VK6XX . .. 28 311,163 1119 27 76
VK9XI A 21,386 198 16 21
VK9DR . .. A 40 5 5 5
VK9KS .. .. 14 38,432 155 31 Cl

☆

AGENT MOVES
R. H. Cunningham Pty. Ltd. Queens

land agent, L. E. Boughen & Co., form
erly of 95 Central Ave., Sherwood, 
Qld., has moved to a new office at 30 
Grimes St., Auchenflower, Qld. The 
Company’s new postal address is P.O. 
Box 136, Toowong, Qld., 4066; telephone 
7-4097.

Swan Electronics Service Co.
Accredited Distributor for

Swan, Halllcrafters, etc.. Receivers 
and Transmitters

Specialised Service on all 
Swan Transceivers

14 GLEBE ST., EDGECLIFF, N.8.W., 2027. Ph. 32-S465

Stockists of Radio and Electronic 
Components for the Amateur 

Constructor and Hobbyist
First Ring, Write or Call on

W I L L I A M WILLI S & Co. Pty. Ltd.

430 Elizabeth St., Melbourne. Ph. 34-6539

REPAIRS TO RECEIVERS, TRANSMITTERS

Constructing and testing: xtal conv., 
any frequency; Q5-ers, R9-ers, and 

transistorised equipment.

ECCLESTON ELECTRONICS
146a Cotham Rd., Kew, Vic. Ph. 80-3777

CONTEST CALENDAR
4th/5th October: VK/ZL/Oceanla DX Contest 

(Phone i.
4!h/12th October: Lebanese DX Contest.
llth/12th October: VK/ZL/Oceania DX Contest 

(CW).
1 lth/l2th October: R.S.G.B. 28 Me. Telephony 

Contest.
18th/19th October: W.A.D.M. DX Contest (CW 

only).
25th/26th October: “ CQ" W.W. DX Contest

(Phone).
25th/26th October: R.S.G.B. 7 Me. Contest (CW).
9th November: International OK D X Contest 

<CW only).
8th/9th November: R.S.G.B. 7 Me. Contest

iPhone).
15th/16th November: R.S.G.B. 1.8 Me. Contest.
29th/30th November: "CQ”  W.W. DX Contest 

(CW).
Cth Dec., 1969, to 11th Jan., 1970: Ross A. HuU 

V.h.f. Memorial Contest.
6th/7th December: C.H.C. International DX

Contest (CW).
13th/14th December: C.H.C. International DX 

Contest (SSB).
lst/2nd Feb., 1970: John Moyle National Field

Day.
7th/8th Feb., 1970: 36th A.R.R.L. International 

DX Competition (1st Phone week-end).
21st/22nd Feb., 1970: 36th A.R.R.L. International 

DX Competition (1st CW week-end).
7th/8th March, 1970: 36th A.R.R.L. International 

DX Competition (2nd Phone week-end).
21st/22nd March, 1970: 36th A.R.R.L. Interna

tional DX Competition (2nd CW week
end).

1969 “CQ” W.W. DX CONTEST
PRECIS OF RULES

Starts 0000 GMT Saturday, ends 2400 GMT 
Sunday. Phone: Oct. 25-26. C.w.: Nov. 29-30.

A ll Amateur bands 10 through to 160 metres.
Type of Competition:

1. Single operator.
<a) Singleband.
(b) A ll band.

2. Multi-operator (all-band operation only).
(a) Single transmitter (only one signal 

permitted).
(b) Multi-transmitter (only one signal 

per band permitted).
Two types o f multipliers w ill be used: (1) 

A  multiplier of one (1) for each different zone 
contacted on each band: (2) a multiplier of
one (1) for each different country contacted 
on each band. Stations are permitted to contact 
their own country and zone for multiplier 
credit. The "CQ”  Zone Map, DXCC Country 
List, WAE Country List and WAC continental 
boundaries are the standards.

Contacts between stations on different con
tinents are worth three (3) points. Contacts 
between stations on the same continent but 
different countries are worth one ( I )  point. 
Contacts between stations in the same country 
are permitted for zone or country multiplier 
credit but have zero (0) point value. Only 
one contact with the same station on the same 
band is permitted.

The final score is the result o f the total QSO 
points multiplied by the sum of your zone and 
country multipliers. Example: 1000 QSO points 
multiplied by 100 multiplier (30 zone plus 70 
countriesi equals 100,000 (final score).

All scores w ill be published. To be eligible 
for an award a single-operator station must 
show a minimum of 12 hours o f operation. 
Multi-operator stations must operate a mini
mum of 24 hours. A  single-band log Is eligible 
for a single-band award only. I f  a log contains 
more than one band it will be judged as an 
all-band entry, unless specified otherwise.

Log instructions: AH times must be kept in 
GMT. Use a separate log for each band. In
dicate zone ana country multipliers only the 
first time they are contacted on each band. 
Each entry must be accompanied by a summary 
sheet showing all scoring information, the cate
gory of competition, the contestant’s name and 
address jn block letters, and signed declaration 
that all contest rules and regulations for Ama
teur Radio in the country have been observed.

A ll entries must be postmarked no later 
than 1st December, 1969, for the Phone section, 
and 15th January. 1970, for the C.w. section. 
Logs go to: "CQ” W.W. Contest Committee, 
14 Vanderventer Avenue, Port Washington, L.I., 
N.Y., U-S.A. 11050. (Indicate phone or c.w. on 
envelope.)

S IL E N T  KEY
It is with deep regret that we 

record the passing of-—
VK2XO—J. M. (Crieff)

Retallick

H A M  A D S
Minimum $1 for forty words.
Extra words, 3 cents each.

H AM AD S W ILL NOT BE PUBLISHED UNLESS 
ACCOMPAN IED  BY REMITTANCE.

Advertisements under this heading will be accepted 
only from Amateurs and S.w.l's. The Publishers 
reserve the right to reject any advertising which, 
in their opinion. Is of a commercial nature. Copy 
must be received at P.O. 36. East Melbourne, 
Vic., 3002, by 5th of the month and remittance must 

accompany the advertisement.

FOR SALE: FR100B Receiver, FL200B Transmitter, 
$550 pair: will separate. L. Janes, No. 3 T.E.L.U., 
R.A.A.F., Pearce, W.A., 6085.

FOR SALE: Galaxy III., 9potless condition, com
plete with matching p.s.-spkr. unit (capable of 
running 1200w. p.e.p. linear in addition to Galaxyl. 
$320. External VFO, S45. Matching 10 Kc. xtal 
calibrator, $15. Dynamic PTT MIc., $10. Channel- 
master Antenna Rotator, complete with 100 ft. 
cable, control unit, Channelmaster thrust-bearing, 
as new. in original carton, $50. New, galv. steel 
30 ft. telescopic mast. $22. 48 Orchard St., Glen 
Waverley, Vic. Phone 232-9492.

FOR 8ALE: Geloso G209R Receiver; Geloso G222T 
transmitter. In perfect condition, complete with 
circuit diagrams and SSB  mod. sheet for 209R. 
$150. J. Nairn. P.O. Box 432, Traralgon, Vic., 3844.

FOR SALE: Hallicrafters SX  Communications Re
ceiver, 550 Kc. to 42 Me., continuous In six bands. 
Bandspread 80 to 10, product detector, handbook, 
good performer, will securely crate for transport, 
price S120. L. Downing, VK4FX, P.O. Box 504, 
Bundaberg, Old.

FOR SALE: Two TV Picture Tubes, type Radlotron 
17BJP4. 17 inch. 90 deg. One new In sealed orig
inal carton, $20. One used as new complete with 
matching yoke and e.h.t. transformer, guaranteed, 
$10 the lot. Will freight anywhere. J. Thornton, 
23 Esplanade, Pialba, Old., 4655.

SELL: Marconi CR100 Receiver, complete with
handbook and Geloso Front-End Converter, $100 the 
two. or near offer. Will sell separately If re
quested. B. L. McCubbin, VK3SO, 3 Kildare St.. 
Burwood, Vic., 3125. Phone, home 288-1587, work 
42-1851 ext. 171.

SELL: MR3A High Band 3-Channel, outboard tran 
sistor power supply. $50. H. H. Smith, VK3AAF 
17 Duncan St.. Box Hill. Vic. Phone 288-2952.

WANTED: AR88 with product detector or SX100 or 
similar for general coverage b/c and to 30 Me. or 
plus. Price and details to J- Thompson, 20 Alexan
der Ave., Rose Park. S.A., 5067. Phone 31-1638.

WANTED: Electronic Keyer with monitor and. fur
ther, TRIO Communications Receiver 9R-59DE with 
speaker SP5DE or similar equipment. Karol Nad. 
OK3UH, F16C Cowper St., Fairy Meadow. N.S.W.. 
2519.

WANTED TO BUY: Collins 351D-2 Mobile Mount 
also MP1 Mobile Power Supply for Collins KWM2 
G. W. Dennis. VK3TF, 73 Nicholson St.. Footscray 
Vic. Phone 68-2575, a.h. 314-5543 (Melb.).

WANTED TO RENT: New or used transmitter-
receiver until June 1970. C. V. Nelson. 149 Broug
ham St., Kew, Vic., 3101. Tel. 86-5059. VK3BCN/ 
W1IDA.
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T^EALiSfJCL 

TYPE PS 90 

The regulator is of conventional design using a 
differential comparator to provide an error signal to 
control the operation of the four parallel connected 
power transistors via a voltage amplifier and two 
Darlington connected low-power transistors. Base 
current for the Darlington connection is supplied 
from a constant current source which may be 
adjusted to minimise the output impedance. The 
output voltage may be adjusted by a front panel 
control wi th in the l imi ts stated for each range. 

An overload circuit , which operates if the output 
current exceeds 120% of ful l load current, is pro-
vided to turn off the regulator, thereby protecting 
both the regulator and the external circuit. A 
current sensing circuit is used to fire an SCR 
which completely removes base drive from the 
series transistors. Normal operation is restored by 
removing the overload and pressing the re-set button 
on the front panel. Thermal cutouts are used on 
each power heat sink for overload protection under 
excessive ambient temperature conditions. 

S P E C I F I C A T I O N S 
Input: 240V. plus or minus 10% 50 

c.p.s. 
Output: Range 1. 5-8V. DC 20A max. 

Range 2. 10-16V. DC 17A max. 
Range 3. 22-32V. DC 10A max. 

all Regulation: 

Ripple and Noise: 

Output Impedance: 
Overload Protection: 

Circuitry: 
Metering: 

Size and Weight: 

Load and Line 0.2% 
ranges. 
Less than 20 mV. p.-to-p. on 
all ranges. 
Less than 5 mil l iohms. 
Fixed electronic trip-out at 
20% over current on all ranges. 
Push-button re-set on front 
panel. 
Al l s i l icon solid state. 
Separate 4 inch voltmeter and 
ammeter. 
181/4 in. wide. 14 In. deep, 
12 in. high. Approx. 58 lb. 

Made in Australia by 

A & R Electronic Equipment Co. 
Pty. L i m i t e d 

A & R - S o a n a r G r o u p C o m p a n y 
44-46 L e x t o n Road, Box H i l l , V ic . , 3128 

T e l e p h o n e s : 89 -0238 , 89 -0239 

Representatives in All States 
N.S.W.: SOANAR ELECTRONICS PTY. LTD. 

82 Carlton Cres.. Summer Hi l l . Ph. 798-6909 
OLD.: R. A. VENN PTY. LTD. 

71-73 Doggett St.. Valley. Bris.. Ph. 51-5421 
S.A.: SCOTT THOMPSON PTY. LTD. 

93 Gil les St.. Adelaide. Ph. 23-2261 
W.A.: EVERETT AGENCY PTY. LTD. 17 Northwood St.. W. Leederville. Ph. 8-4137 

A m a t e u r Radio , O c t o b e r , 1969 

ALL SOLID STATE —4 BAND 

COMMUNICATIONS RECEIVER 
A big professional looking set tha t makes 
exci t ing news for amateurs . . . the DX150 
gives realistic recept ion on S W / C W / S S B / 
AM-Broadcast bands; obsoletes tube 
receivers wi th their w a r m - u p delay; 
banishes dependence on AC main power 
. . . the DX150 wi l l run on dry cells if 
cur rent fai ls or is not avai lable; wil l 
operate f rom a car's c igaret te l ighter or 
any 12V DC service. 240V AC power supply 
is bui l t - in, of course. 
Over 30 semi -conductors—Product detec-
tor for S S B / C W , plus fast and slow A V C — 
variable pi tch B F O — i l l u m i n a t e d e lectr ical 
bandspread ful ly ca l ibrated for a m a t e u r 
bands—Cascade R.F. S t a g e — A N L for RF 
and A F — Z e n e r s tab i l i sed—OTL a u d i o — 
i l luminated " S " m e t e r — B u i l t - i n monitor 
speaker plus front panel jack for external 
(opt ional) match ing speaker. 
Attractive silver extruded front panel, solid 
metal knobs, grey metal cabinet, size 14'/e" 
x 9'/4" x 6'/2" . . . a truly Realistic per-
former at a realistic price. 

$229-50 
Brings in the 

whole wide world of 
SW/CW/SSB/AM' 

Broadcast 

240V AC or 12V DC 
operation. 

CONSULT YOUR LOCAL RADIO DEALER, OR 

M A I L THIS COUPON 

Please forward free illustrated literature arid 
specifications on Realistic. 

Name 
(A uni t of Jacoby Mitchel l Holdings Ltd.) 

A d d r e S S 376 EASTERN VALLEY WAY. ROSEVILLE. N.S.W. 
Cables and Telegraphic Address: 'WESTELEC,' 

Sydney. Phone: 43 1212 
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R E G U L A T E D 
P O W E R S U P P L Y 

HEAVY D U T Y — M A I N S OPERATED 

A Regulated Power Supply designed basically for 
the replacement of storage batteries used in the 
design and testing of mobile radio equipment, and 
other laboratory, production testing, manufacturing 

and service installations. 



What's better than 
one great OP-AMP? 

2 great OP-AMPS! 

/(A739C consisting of two identical operational amplifiers is constructed on a single silicon chip, 
using the Fairchild Planar epitaxial process. These low noise, high gain amplifiers exhibit extremely 
stable operating characteristics over a wide range of supply voltage and temperatures. 

The nA739C is intended for a variety of applications, its low cost and flexibility making it an ideal 
building block in home entertainment systems. 
FEATURES: LOW NOISE FIGURE, 2.0 dB • HIGH GAIN, 20,000 V/V n OUTPUT SHORT CIRCUIT PROTECTED n NO 
LATCH UP • LARGE COMMON MODE RANGE ±11V • EXCELLENT GAIN STABILITY VS. SUPPLY VOLTAGE n 
SINGLE OR DUAL SUPPLY OPERATION. 

PART U6E7739393. TEMP. RANGE 0° to 70°C 

Prices:— 1-24 $4.85; 25-99 $3.90; 100-999 $3.25. 

Limited supply available off the shelf. 

A U S T R A L I A PTV. LTD. 

420 Mt. Dandenong Rd . CROYDON. VIC., 3136. P.O. Box 151, Croydon. Cables: Fairchild Melbourne. Telephone: 723 4131. Fairchild 
Representatives: Phil Cohen. Melbourne.' 7234131. • David Finch, Sydney. 929 7511. • Peter J. Walker. Adelaide. 23 1356. • Ray 
Crutcher, AUCKLAND. N.Z. 57 9307. New Zealand Distributing Agents: John Gilbert and Co. Ltd.. Tasman Buildings, Anzac Avenue, 
AUCKLAND. N.Z. Fairchild Devices Now Available In Distributor Quantities from: George Brown & Co., 267 Clarence Street. 
SYDNEY. N.S.W.. 2000 • General Accessories. 81 Flinders Street. Adelaide, S.A.. 5000. • J. H. Magrath & Co. Pty. Ltd., 208 
Lit Lonsdale Street. Melbourne. Vic., 3000 • Radio Parts Pty. Ltd.. Spencer Street, Melbourne. Vic.. 3000. • Purvisonic Sound 
and Distributing Co 44 McCoy Street. Myaree. Perth. W.A.. 6154. O Douglas Electronics. 7 Gralunga Street, Mansfield, Qld., 4122. 
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BRIGHT STAR CRYSTALS 
FOR ACCURACY, STABILITY, ACTIVITY 

AND OUTPUT 
Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 

DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U. 
THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 

AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Kc. 

5,500 Kc. T.V. Sweep Generator Crystals, $7.25; 
100 Kc. and 1000 Kc. Frequency Standard, $17; 

plus Sales Tax. 
Immediate delivery on all above types. 

AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Kc. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 

ALSO AMATEUR TYPE CRYSTALS — 3.5 Mc. AND 7 Mc. BAND. 
Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 

Amateur—from $6 each, plus Sales Tax. 
Regrinds—Amateur $3, Commercial $3.75. 

CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 

New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 

BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 

With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 

# Registered Trade Mark 

MAINS FILTERS 

Aegis range of mains filters 
consists of:— 

MF2A 240V. 0.5 amps. 
LF1 240V. 2.0 amps. 
MF8 240V. 5.0 amps. 

These filters are useful in reducing noise 
and hash carried through the mains. 

Available from any good radio parts dis-
tributor. Write direct for technical details 
and prices. 

AEGIS PTY. LTD. 
347 Darebin Road. Thornbury, Vic., 3071 

P.O. Box 49. Thornbury, Vic., 3071 
Phones: 49-1017. 49-6792 

HY-GAIN AMATEUR 
ANTENNAS 
Fully Imported 
from U.S.A. 

ACCESSORIES: LA-1 co-ax. lightning 
arrestor. BN-86 balun, CI centre insul-
ators & El end insulators for doublets. 
HEAVY DUTY 
Model 1100M 
beams. 

ROTATOR: 
available 

Emotator 
for H.F. 

COMPREHENSIVE 
RANGE TO SUIT 
MOST REQUIREMENTS 

H.F. BEAMS: TH6DXX, TH3Jr, TH3Mk3 and Hy-
Quad Tribanders for 10, 15 and 20 m.; 204BA, 
203BA Monobanders for 20 m. 
TRAP VERTICALS: 18AVQ (80-10 m.), 14AVQ (40-
10 m.) and 12AVQ (20-10 m.). 
H.F. MOBILE WHIPS: New "Hamcat" Whips and 
associated fittings. 
V.H.F. ANTENNAS: Beams—66B six elem. 6 m., 
DB-62 duo-bander for 6 and 2 m.; 23B, 28B and 
215B (3, 8 and 15 elem. 2 m. beams). Also Ground 
Planes, Mobile Whips and Halos. 

BAIL ELECTRONIC SERVICES, 60 Shannon St., Box Hill North, Vic., 3129. Ph. 89-2213 
Rep. in N.S.W.: A. J. ( "SANDY") BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Phone (STD 067) 66-1010 
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LOAD PLATE 

GRID CLARIFIES 

SIDEBAND 

PHONES 

f-UNCTION 
mjnc PULL ANL ON 

w 
VAESU 

ECONOMICAL SSB! from YAESU 

F T - 2 0 0 FIVE-BAND TRANSCEIVER 
A superb quality, low cost, versatile transceiver. 
Covers 80-10 mx, tuning range 500 Kc. each band. 
On 10 mx, crystal supplied for 28.5-29 Mc. (Crys-
tals available optional extra for full 10 mx cover-
age.) SSB, CW, AM; with a speech peak input of 
300w. Transistorised VFO, voltage regulator, and 
calibrator. 16 valves, 12 diodes, 6 transistors. PA 
two 6JS6A pentodes. ALC, AGC, ANL, PTT and 
VOX. Calibrated metering for PA cathode current, 
relative power output, and receiver S units. Offset 
tuning ±5 Kc. Uses a 9 Mc. crystal filter with 
bandwidth of 2.3 Kc. at — 6 db. Selectable side-
bands, carrier suppression better than — 4 0 db. 
Sideband suppression better than -—50 db. 

Fixed channel facility optional extra, useful for 
net operation, skeds, etc. 

Operates from separate 230 volt 50 c.p.s. AC 
power supply, which includes built-in speaker. 
A 12 volt DC power supply is planned for later 
production. Power take-off available for trans-
verters, etc. 

Cabinet finished in communication grey lacquer. 
Panel, etched, satin finish aluminium. 

Price, FT-200, S345 inc. S.T. 

Imported Yaesu matching Power Supply FP-200, 
with speaker, S85 inc. S.T. 

Other well known Yaesu Models: FTDX-100 Transistorised Transceiver, FTDX-400 Transceiver, FLDX-2000 
Linear Amplifier, FLDX-400 Transmitter, FRDX-400 Receiver, FR-50 Receiver, FTV-650 6 Metre Trans-
verter, FF-30DX Low Pass Filter, 600 c.p.s. CW Mech. Filter for FRDX-400, 600 c.p.s. CW Crystal Filter 

for the FTDX-400. Also: SWR Meters, Co-ax. Switches. F.S. Meters, Co-ax. Connectors. 

Sets pre-sale checked. PLUS Genuine Personal 90-day Warranty, PLUS Factory 
one-year Warranty. PLUS after-sales Service and Spares availability. 

Prices and Specifications subject to change. 

Sole Australian Agent: 

BAIL ELECTRONIC SERVICES 6 0 Shannon St., Box Hill North, 

Vic., 3129. Phone 89-2213 

N.S.W. Rep.: A. J. ("SANDY") BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Telephone (STD 067) 66-1010 

Amateur Radio, October, 1969 lii. 



P R O P R I E T A R Y L I M I T E D 

CUSTOMER SERVICE 

Connect the H A M S H A C K to 
the X Y L in the house . . . 

with these inexpensive phones 
A c o m p l e t e se t . . . t w o phones , w i t h coil of tw in-connec t ing w i r e a n d 

ba t t e r i e s . . . no th ing ex t ra r equ i r ed 

Special Price to "Amateur Radio" Readers 

$10.62 per Pair plus 1 5 % S a l e s T a x 

R A D I O PARTS PTY. LTD. 
MELBOURNE'S WHOLESALE HOUSE 

562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 

OPEN SATURDAY MORNINGS! 
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TRIO COMM. RECEIVER 
MODEL 9R-59DE

Four-band receiver covering 550 Kc. to 30 Me. 
continuous, and electrical bandspread on 10. 15. 
20. 40 and 80 metres. 8 va lves plus 7 diode circuit. 
4/8 ohm output and phone jack. SSB -CW . ANL. 
variable BFO. S  meter, sep. bandspread dial. i.f. 
455 kc.. audio output 1.5w.. variable RF and AF 
gain controls. 115/250v. A C  mains. Beautifully 
designed. Size: 7 x 15 x 10 in. W ith instruction 
manual and service data.

PR ICE $175 Inc. sa les tax 
Speaker to suit, type SP5D, $15 inc. tax.

MULTIMETER MODEL 200H
20.000 ohm s per volt d.c., 10,000 ohm s per volt a.c. 
Specifications.— D C  Volts: 0-5 , 25, 50 . 250. 500. 
2.500. A C  Volts: 0-10. 50. 100 . 500. 1,000. D C  C ur
rent: 0-50 uA.; 25. 250 mA. Resistance: 0-60K 
ohms. 0-6 meg. Capacity: 0.01-0.3 uF. (at A C  5v.); 
0.0001-0.01 uF. (at A C  250v.). Decibel: M in us 20 
db plus 22 db. Output range: 0-10 . 50. 100 , 500. 
1.000. Battery used: U M 3  1.5v., 1-piece. D im en
sions: 3 'A  x 4V2 x 1 Vs in. Price $11.00 Post Free. 
Complete w ith internal battery, testing leads, prods.

KEW VACUUM TUBE VOLTMETER
M O D EL  K142

Specifications:
A C  Voltage-

Measurem ent Range. S ine  W ave (in 7 ranges): 
0-1.5v.. 0-5v.. 0-15v.. 0-50v.. 0-150v.. 0-500v.. 
0-1500v.

Peak-to-peak (in 7 ranges): 0-4v.. 0-14v.. 0-40v., 
0-140v.. 0-400v.. 0-1400V.. 0-4000v.

Output (dBm): M in u s 2 dB to p lus 65 dB (in 7 
ranges) (0 dB equals 1 mW. in 600 ohm line): 
m inus 20 to plus 5/16/25/36/45/56/65 dB.

Input Impedance: 1.4 megohms.
Input Capacitance: 30 pF. or below (1.5/5/15/50 

150v . range). 15 pF. or below (500/1500 range).
Accuracy: W ithin p lus or m inus 5 %  full scale.
Freq. Response: 30 C/S.-500 Kc. w ithin p lus or 

m inus 3 % ;  20 c/s.-10 Me. w ithin plus or m inus 
10% .

D C  V o lta g e -
Measurem ent Range (in 7 ranges): 0-1.5v., 0-5v.. 

0-15v., 0-50v.. 0-150v.. 0-500v.. 0-1500v.
Input Impedance: 11 megohms. 2 pF. or below 

(using "D . C .” Probe).
Accuracy: W ithin p lus or m inus 2 %  full scale.

R e s is ta n ce -
Measurem ent Range: 0.2 ohm-IOOOM ohm s (in 7 

ranges): 0-1K. 10K. 100K, 1000K. 10M. 100M, 
1000M ohms.

Accuracy: W ithin p lus or m inus 3 %  of the scale 
length.

Including D.C. Probe & Leads. Price $58.50 inc. tax.
R.F. and H.V. Probes extra.

30c Postage.

MINI-TESTER, MODEL C1000
Ranges.— A C  voltage (1000 ohms/volt): 10, 50. 250. 
1000. D C  voltage (1000 ohms/volt): 10. 50. 250, 
1000. D C  current: 1. 100 mA. Resistance: 0-150K 
ohms. D im ensions: 2V4 x 3-9/16 x 1-1/16. Weight 
0.37 lb. Price $6.35, p lus postage 20c.

STEP-DOWN TRANSFORMERS
Primary: 240 volts. Secondary (sw itched): 24, 28 or 
32 volts a.c., 50 cycle. 1.88 amp., with on/off 
sw itch and two outlet sockets. $7.00, post $1.00.

ALARM BELLS
(Parachute type). 6 volt. Suitable for Burglar 
Alarm s, etc., complete with trip rope. etc. Price 
$1.25. post 50c.

NEW VALVES
1B3GT (DY30) $1.45 6DT6 .. S I .40
1C7 ............. 50c 6DX8 St .65
1D4 ............. 75C 6EA8 St .55
1F5 ............. $1.00 6ES6 ..... St .80
1H5 ............. 75c 6ES8 . St .80
1K5 ............. 50c 6F6G St .25
1K7 ............. 50c 6G8G . S2.50
1L4 50c, or 5 for S2 6GV8 St .70
1L5 .............. $1.00 6GW8 .. .. St .70
1LN5 ............ 50c 6H6GT 20c or 12 for S2
1M5 ............. 50c 6HG5 .. .. St .50
1P5 ............. 50c 6HS8 ..... St.50
105 ............. 50c 6J5GT .. .. s i  .00
1R5 ............. $1.80 6J6 75c. or 3 for $2
1S2 (DL86) $1.45 6J7G 50c. or 5 for S2
1S4 ............. $1.00 6J0G ..... S3.00
1S5 ............. $1.70 6K6 ....... St.00
1T4 .............. $1.00 6K7 ....... 50c
1X2 A/B ...... $1.90 6K8GT .... St .25
2D21 ............ S I .20 GKO Metal S2.00
3S4 ............. S1 00 6KV8 ..... St .75
3V4 ............. S I .70 6L6G ..... S2.90
SAR4. GZ34 S2.45 6L7 ....... 50c
5AS4 ........... $1.30 6M5 ....... St .35
5R4GY ....... $2.00 6N3 ....... St .20
5T4 ............. $1.75 6N7 30c. or 16" for S2
5U4GB ....... S1.30 6N8 ....... S I .40
5V4 (GZ32) S1.50 607G . S2.50
5Y3GT ........ $1.20 6R3 ........ S I .55
5Z3 ............. S1.50 6S2 ........ St .85
6A8G ........... $2.00 6SA7GT ... S2.2U
6AB7 ............ $1.00 6SC7 ..... 75c
6AC7 50c, or 5 for $2 6SF5 ...... 75c
6AD8 ........... $1.35 6SF7 ...... 75c
6AE8 (X79) .. S3.5U 6SH7 50c. or 5 tor S2
6AG5 20c, or 12 for S2 6SJ7 75c. or 3 for S2
6AG7 ........... $1.25 6SL7GT .... S I.25
6AJ5 ............ 75c 6SN7GT ... st .00
6AK5 (EF95) S2.55 6S07G T  ... S2.10
6AL3 ............ $1^55 6SS7  ...... 75c
6AL5 ........... 75c 6U4GT .. .. S2.G0
6AM 5 75c, or 3 for $2 6U7G 75c. or 3 for S2
6A M 6  75c, or 3 for $2 6U8/A .... Sf .55
6AN7/A ....... $1.55 6V4 ........ St .05
6A 05  ........... $1.30 6V6GT .... St .75
6AR7GT ........ S I .80 6X2 ........ S1.95
6AU4GT/A .... S i.50 6X4 ........ S '  O'.i
6AU6 ........... S1.30 6X5GT ... S1 .50
6AV6 ........... S1.20 6Y9 ........ S1.90
6AX4 ........... S i.50 7A8 35c. or 8 for S2
6B6 ............. S2.00 7C5 ....... 50c
6B8 ............. S3.00 7E6 50c. or 5 ' for 52
6BA6 ........... S1.4C 7H7 ........ 75c
6BE6 ............ $1.40 7W7 50c. or s " for $2
6BH5 ........... S1.35 9A8 ........ St .90
6BK8 (EF86) .. S2.00 9U8 ........ St .75
6BL8 ............ $1.50 12A6 50c. or 5" for $2
6BM 8 ........... $1.60 12AH7 .... 50c
6B05  (EL84) .. S1.50 12AT7 50c or 5 for 2S
6BQ6GTB/6CU6 $2.50 12AU6 .... St.50
6B07A  ........ $1.50 12AU7 .... S1..I5
6BV7 ........... $1.35 12AV6 .... 75c
6BX6 ........... S1.35 12AX7 (ECL83) . St .60
6BY7 ............ $1.95 12BE6 .... 75c
6C4 50c, or 5 " for S2 12BY7/A .. St .75
6C8 ............. $1.00 12C8 ...... 50c
6CA4 ........... S I . 10 12J5 ...... 50c
6CA7/EL34 . $3.00 12SA7GT . S i .00
6CB6 ........... $1.40 12SC7 ... 50c
6CD6G/A .... $4.50 12SH7 .... 50c
6CG7 ........... S i.50 12SK7 .... 50c
6CH6 ........... $2.40 12SN7GT S1.00
6CK5 ............ $2.00 12SR7 50c or 5 for S2
6CK6 ........... $1.40 16A8 ... S2.00
6CM 5  ........... S2.20 35L6 ...... St .00
6C06  ........... S2/20 19 .......... 50c
6C08  ........... $1.40 30 .......... 50c
6CS6 ............ $1.30 42 .......... S2 50
6CW4 (Nuvista) $2.75 57 .......... 50c
6DC6 ...........
6DC8 ...........

S2.40
$1.90

58 .......... 50c

6D 05  ........... S4.75 80 .......... St .50
6D 06A  ........ S2.20 100TH .... S3.00
6D06B $2.65 807 St .25
6DS8 ............ $1.80 808 .... .... st .00

F.M. TAXI RADIOS
T.C.A (Philips). Low Band. F.M. Mobile Units. 
6 volt. Crystal locked. 120 Kc. bandwidth. Oper 
ating frequency, approx. 80 Me. Complete with 
all valves, vibrator and microphone. Suit Amateur 
conversion. Good condition.

OUR PRICE. LESS CRYSTALS. S25.
Freight and Packing extra Rail or IPEC.

V.H.F. TRANSCEIVERS
V.h.f. Transceiver, supersedes SCR522. Freq. range 
115-145 Me. Crystal locked. 21 valves comprising 
6C05. 6AM6. EB91. 6AM5. TT15. OV04/7. Suitable 
for conversion to 144 Me. band. (Still current for 
aircraft bands). Brand new condition, le ss crystals. 

Price S30. Rail or IPEC.

“MURATA” CERAMIC FILTERS
Ideal for so lid  state i.f. applications. 

BC455A— bandwidth 5 Kc. at 455 Kc. 45c
BC455D— bandwidth 2.4 Kc. variable or 455 Kc. 90c 
Insertion lo ss  1.0 db.. input impedance 3.3K ohms.

W EST ING H O U SE

INTEGRATED CIRCUITS
Type W C334AT— audio power amplifier. Input 0.5v. 
r.m.s.. output 1 watt into 15 ohms. Distortion 
2 .4%  at 1w. on 13.5v. rail. Physical size approx, 
size top-hat transistor. Price $7.50 ea. Post. 10c.

SIGNAL GENERATORS
LEADER LSG11

120 Kc. to 390 Me.
Frequency range (6 
bands): 120 Kc. to 
130 Me. on funda
mentals; 130 Me. to 
390 Me. on harmon
ics. Mod. frequency 
400 and 1.000 eye. 
U se s 12BH7. 6AR5 
plus selenium recti
fier. Provision for 
crystal oscillator by 
use of external xtal 
(xtal not supplied). 
1 to 15 Me.

Dim ensions: 7V2 x 1 0%  x 4V2 inches. Professionally 
finished, grey crackle enamel. Price $36.75.

T.V. TUNERS
M.S.P.. incremental, brand new. complete with 
valves 6ES8 and 6U8. Price $5.50.

CARBON RESISTORS
100 assorted Resistors. Va and 1 watt. Good 
selection. A ll popular types. Price $1.75 packet.

MICA WASHERS and GROMMETS
Price 25c packet.

CO-AXIAL CABLE
72 ohm 3/16 in. dlam. Co-ax. Cable, new. 

100 yd. roll. $18. Postage 75c. 20c yd.

FIVE-CORE CABLE
5 x 5/0076. Ideal for Intercoms.. Telephones, etc. 
New. 100 yd. rolls. S17 (postage 75c). or 20c yd.

WIRE WOUND POTENTIOMETERS
50 watts. 200 ohms. Price $3.00.

RADIO SUPPLIERS
323 ELIZABETH STREET MELBOURNE, VIC., 3000
Phones: 67-7329, 67-4286 All Mail to be addressed to above address

We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers. Hitachi Radio Valves and Transistor 
Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies. Ducon Condensers, Welwyn Resistors, etc.
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STOP RUST OUTDOORS TWO YEARS. . . OR MORE! 

Displaces Moisture Fast! 
TECHNICAL INFORMATION 

Physical Properties: 
LPS 1 
Less than 0.0001 inch non-greasy molecular film 
with capillary action that spreads evenly and easily 
to seal out moisture at very low cost. 
Rust Inhibitor: Protects all metals from rust and 
corrosion. 
Water Displacing Compound: Dries out mechanical 
and electrical systems fast. 
Lubricant: Lubricates even the most delicate mech-
anisms; non-gummy, non-sticky; does not pick up 
dust or dirt. 
Penetrant: Penetrates to loosen frozen parts in 
seconds. 
Volume Resistivity per ASTM D-257: Room tem-
perature, ohm/cm.; 1.04 x 1012. 
Dielectric Constant per ASTM-877: 

Dielectric Constant 2.11, Dissipation Factor: 0.02. 
Dielectric Strength per ASTM D-150: 

Breakdown Voltage 0.1 inch gap, 32,000 volts. 
Dielectric Strength volts/inch, 320,000 volts. 

Flash Point (Dried Film), 900 degrees F. 
Fire Point (Dried Film), 900 degrees F. 
TESTS AND RESULTS: 950 degrees F. 
Lawrence Hydrogen Embrittlement Test for Safety 
on High Ten:;ile Strength Steels: Passed. Certified 
safe within limits of Douglas Service Bulletin 13-1 
and Boeing D6 17487. 
Mil. Spec. C-16173 D-Grade 3, Passed. 
Mi!. Spe:. C-23411, Passed. 
Swiss Federal Government Testing Authority for 
Industry: Passed 7-Day Rust Test for acid and salt 
water. Passed Weiland Machine Test for Lubricity 
as being superior to mineral oil plus additives. 

LPS Products conform to 
Federal Mil. Specs. 
C-23411 and/or C-161730 

Sole Agents: 

ZEPHYR PRODUCTS 

HOW LPS SAVES YOU TIME AND MONEY 
1. LPS PROTECTS all metals from Rust and Corrosion. 
2. LPS PENETRATES existing rust—stops it from spreading. 
3. LPS DISPLACES moisture on metal—forms fine protective film. 
4. LPS LUBRICATES even the most delicate mechanisms at extreme temperatures. 
5. LPS PENETRATES to free rust frozen parts, nuts, bolts, etc. 
6. LPS PREVENTS equipment failures due to moisture (drives it out). 
7. LPS LENGTHENS LIFE of electrical and electronic equipment—improves performance. 
8. LPS RESTORES equipment damaged by water contamination and corrosion. 
9. LPS PENETRATES AND PROTECTS plated and painted metal surfaces. 

10. LPS PROTECTS metals from salt atmosphere, acid and caustic vapours. 
11. LPS LOOSENS dirt, scale, minor rust spots and cleans metal surfaces. 
12. LPS ELIMINATES squeaks where most everything else fails. 

PTY. LTD., 70 BATESFORD ROAD. CHADSTONE, VIC., 3148. Phone 56-7231 
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S IDEBAND  ELECTRONICS  EN G INEER ING
After my October 1969 “Amateur Radio" story on antennas and beams in particular, a similar 

presentation on the available commercial SSB sets may be in order to help make a choice out of the 
large variety available these days.

I shall restrict myself to Transceivers, they satisfy the needs of the bulk of the Amateurs. Separate 
receiver and transmitter combinations cost nearly twice as much and are only warranted for extreme 
demands on the receiver side for extra CW selectivity, VHF coverage, etc.

In my opinion, the first decision a buyer should make is: Do I want to operate from 240v. AC at 
home only or also from 12v. DC mobile or portable, and if so, how important is the mobile operation 
to me?

For AC operation only, there is little better to choose than the YAESU-MUSEN FT-DX-400, the 
highest value for money invested per watt of output. For mobile and AC base operation at a somewhat 
lower power level, approximately half that of the FT-DX-400, the YAESU FT-200 is the most economical. 
If only portable operation with reduced 12v. battery drain is wanted, or if for some reason one prefers 
one self-contained unit, with the AC/DC supply built-in, the YAESU FT-DX-100 should be considered, 
its power level again being about half that of the FT-200.

Where do the SWAN and GALAXY Transceivers fit in? Being much dearer these days than the 
Japanese products, there must be a valid reason to select these American sets. There definitely is 
when one wants the maximum mobile power input. As this counts more when mobile than at home 
where more efficient antennas can be installed, the American Transceivers offer the same high mobile 
power level as at home.

For maximum mobile and base station signal: SWAN 350-C or GALAXY GT-550.
For average mobile and base station signal: 
For maximum base station signal only:
Single unit AC/DC and portable operation:

YAESU-MUSEN—
FT-DX-400 De Luxe Transceiver .................... S525
FT-DX-100 AC/DC Transceiver ..................... S515
FV-400 Second External VFO .....................  $80
FT-200 Transceiver with 230/240/250v. AC heavy 

duty power supply-speaker unit in matching
cabinet .................................................  8410

FR-DX-400-SDX De Luxe Receiver with all the 
available extras and accessories— CW and 
FM filters, FM discriminator, 2 and 6 metre
converters installed ................................  S475

FL-DX-400 Transmitter ................................  S375
FL-DX-2000 Linear Amplifier ........................  $225

SWAN—
SW-350-C Transceiver, with SWAN AC/DC power 

supply, special package offer as long as the
stock will last ....................................... $600

SW-500-C Transceiver ................................. $675
AC Power Supply-Speaker Unit .................... $80

GALAXY—
GT-550 Transceiver ....................................  $650
External Second VFO ................................. $110
AC Power Supply-Speaker Unit .................... $80
VOX Unit ................................................ $35
Galaxy equipment on indent order only.

J-BEAM LTD.—
TRIPLE-THREE full size 3-element tri-band Yagi 

with built-in 52 ohm balun .......................  S180
HY-GAIN—

TH6DXX 6-element tri-band Yagi ...................  S180
BN-86 Baiun .............................................  $20
HY-OUAD tri-band Cubical Quad ................  $140
TH3JR Junior 3-element tri-band Yagi ...........  $110
14AVO 10 to 40 metre four-band Vertical ......  $45
18AVQ 10 to 80 metre five-band Vertical ......  $75

YAESU-MUSEN FT-200.
YAESU-MUSEN FT-DX-400.
YAESU-MUSEN FT-DX-100.

— Arie Bles.
MOSLEY—

TA33JR Junior 3-element tri-band Yagi .......... $95
MP-33 3-element tri-band Tiger Array ............. 8120

ROTATOR—
CDR HAM-M heavy duty Rotator, with 230v AC 

indicator-control unit ............................... S165
A.C.I.—

ACITRON 101 12v. heavy duty DC Supply ......  $125
CRYSTALS—

FT-241 Crystals, full box of 80 crystals, Channels
0 to 79, approx. 375 to 515 Kc.................  817.50
Postage and registration .......................... $1.00

Sets of six matched Filter Crystals, including 
USB/LSB Carrier Crystals, between 440 and 
450 Kc. and between 460 and 470 Kc., per set S10

POWER OUTPUT METER—
Combination Power Output SWR Meter, for 52 

ohm co-ax. cable use, calibrated in two ranges,
0 to 100 and 0 to 500 watts output ..........  $35

CRYSTAL FILTERS—
9 Me. as used in Galaxy sets, with carrier

crystals, 8-pole filter ..............................  S45
9 Me. as used in the Yaesu-Musen FT-200 .... $30 
5.5 Me. as used in Swan sets, one only, with 

USB carrier crystal ................................. $40
CO-AX.—

Cable and Connectors, type RG-8U and RG-58U, 3/8" 
and 3/16" diam. resp. PL-2509 and SO-239 male 
and female connectors, 5-position co-ax. switches.

TUBES—
Or valves, if you like, matched pairs of output valves 

for all Transceivers. 6HF5, 6LB6, 6KD6, 6JS6A. 
6JM6A, 6146B, also the hard-to-get other types of 
valves used.

All Prices are net Springwood, Sales Tax included, subject to change without prior notice.

Sideband Electronics Engineering
P.O. BOX 23, SPRINGWOOD, N.S.W., 2777 Telephone: Springwood (STD 047) 511-394

Sydney showroom only, not for business transactions, 145a George Street, near Circular Ouay. Telephone 27-5885.
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I D E A L I S T I C - i l S 
ALL SOLID STATE —4 BAND 

COMMUNICATIONS RECEIVER 
A big professional looking set that makes 
exciting news for amateurs . . . the DX150 
gives realistic reception on SW/CW/SSB/ 
AM-Broadcast bands; obsoletes tube 
receivers with their warm-up delay; 
banishes dependence on AC main power 
. . . the DX150 will run on dry cells if 
current fails or is not available; wil l 
operate from a car's cigarette lighter or 
any 12V DC service. 240V AC power supply 
is built-in, of course. 
Over 30 semi -conductors—Product detec-
tor for S S B / C W , plus fast and slow A V C — 
variable p i tch B F O — i l l u m i n a t e d e lectr ical 
bandspread ful ly ca l ibrated for a m a t e u r 
bands—Cascade R.F. S t a g e — A N L for RF 
and A F — Z e n e r s tab i l i sed—OTL a u d i o — 
i l luminated " S " m e t e r — B u i l t - i n moni tor 
speaker plus front panel jack for external 
(opt ional ) m a t c h i n g speaker. 
Attractive silver extruded front panel, so l id 
metal knobs, g rey metal cabinet, size 14'/8" 
x 9'A" x 6'A" . . . a truly Realistic per-
former at a realistic price. 

$229-50 
Brings in the 

whole wide world of 
SW/CW/SSB/AM-

Broadcast 

240V AC or 12V DC 
operation. 

CONSULT YOUR LOCAL RADIO DEALER, OR 

M A I L THIS COUPON 

Please forward free illustrated literature arid 
specifications on Real is t ic . 

Name 

Address 
(A uni t of Jacoby Mi tchel l Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: 'WESTELEC,' 

— — Sydney. Phone: 43 1212 m ^ h 

NOW! 
A MAJOR INDEPENDENT 

QUARTZ CRYSTAL 

MANUFACTURING 

FACILITY FOR 

AUSTRALIA 

CREATED TO SERVE THE 

AMATEUR AND THE 

TELECOMMUNICATIONS 

INDUSTRY WITH A 

WIDE RANGE OF 

QUARTZ 

CRYSTAL 

PRODUCTS 

OF SPECIAL INTEREST 
TO AMATEURS . . . 

±0.005% c l o s e tolerance 
xtals in the range 2 - 2 0 Mc. 
Type QC6/A (Style D/HC6-U) 

holders 

Tx operation— 

$4.60 incl. sales tax & postage 

Rx operation— 

$5.00 incl. sales tax & postage 

OTHER STYLES AND 

RANGES AVAILABLE — 

WRITE FOR DETAILS 

E l e c t r o n i c s 

Hy-Q ELECTRONICS PTY. LTD. 

10-12 ROSELLA STREET, 

P.O. BOX 256, 

FRANKSTON, VICTORIA 3199. 

Telephone 783-9611. Area Code 03. 
Cables: Hyque Melbourne 

Hy-Q 
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FE DE R AL  C O MM E N T :

MR. CARROLL RETIRES
At the Annual Dinner of the Vic

torian Division of the Wireless Institute 
of Australia held at Clunies Ross House 
on 24th September, a presentation was 
made to Mr. Charles Carroll on behalf 
of the Federal Council to m ark his 
retirem ent from the Postmaster Gen
eral’s Department.

Mr. Carroll held the post of Con
troller, Radio Branch; it is with the 
person holding this post that the Fed
eral Executive most often has personal 
contact when making representations 
to the Central Administration of the 
Radio Branch on behalf of the Federal 
Council.

Mr. Carroll became Controller on the 
retirem ent of Mr. L. F. Pearson, and 
at a time when the “Handbook for the 
Guidance of Operators in the Amateur 
Service” was about to become under 
review. This review very quickly 
became a joint exercise, w ith both the 
Departmental Officers and the Institute 
Officers working together. The result 
was undeniably very successful. Ama
teurs were given some new privileges, 
the book itself became much easier to 
follow and contained more information 
than ever before. A number of anom
alies and inconsistencies were deleted. 
Out of these discussions emerged a 
better understanding and relationship 
between the Department and the Wire
less Institute of Australia.

Unlike the A.R.R.L., the Wireless 
Institute is not faced with the quasi 
judicial rule-making procedures of the 
Federal Communications Commission. 
Regulatory innovation or amendment 
are in Australia very much dependent 
on the individual view of the profes
sional administrator. Thus it is im
portant to the Amateur Service that 
the person responsible for making the

decisions that affect the Service under
stand Amateurs and the objects of the 
hobby generally.

Mr. Carroll, we felt, was interested 
in the W.I.A. as an organisation and not 
only as another aspect of his admin
istration. He found the time to go to 
Sydney in 1968 to attend, in his official 
capacity, the Inaugural I-A.R.U. Region 
III. Congress and the Federal Conven
tion of the W.I.A.

In addition, he has regularly attend
ed functions in Victoria.

In making the presentation to Mr. 
Carroll, I pointed out that we were not 
honouring him because we thought he 
had been unduly biased in favour of 
the Amateur Service but because we 
felt that he had always been prepared 
to listen to us and had always been 
fair in his treatm ent of the Amateur 
Service.

In his reply, Mr. Carroll made some 
observations that I think are very sig
nificant and are worthy of considera
tion by all Amateurs.

He referred to the ever increasing 
pressures on the radio frequency spec
trum and pointed out that many other 
Services had set target dates to achieve 
the total utilisation of single sideband 
or other frequency conserving tech
niques. He suggested that the Amateur 
Service should give very serious con
sideration to setting a similar target 
date for the non-use of double sideband 
techniques on its high frequency bands. 
Mr. Carroll stressed that in order to 
be able to justify its retention of the 
bands allocated to it, the Amateur 
Service must not only demonstrate that 
it is fully using these bands in terms 
of occupancy, but also that it is using 
them as effectively as practicable.

Of course what Mr. Carroll has sug
gested, has for all practical purposes, 
occurred on the 20 metre band and only 
to a slightly lesser extent on the 10 
and 15 metre bands.

I can well envisage that some hands 
will be thrown in the air in horror at 
such a suggestion in relation to the 40 
and 80 metre bands. No doubt a conflict 
instantly arises between the asserted 
right of the individual to use the tech
niques and modes of his choice and the 
importance of using the most modem 
ieLhniqucs and modes in part justifica
tion of our retention of our bands.

However, experience has shown that 
in bands subject to the greatest pres
sure, for example the 20 m etre band, 
Amateurs have attempted to overcome 
the problem of achieving effective com
munication notwithstanding dense band 
occupancy by resorting to the most 
modern techniques. In the long term  it 
is probably hard to measure the real 
significance of the techniques adopted 
by the Amateur Service in the fight 
for the retention of Amateur frequency 
space. It cannot, I think, be denied that 
what Mr. Carroll says is obviously good 
sense. His experience in this area can
not be disregarded and I urge that full 
weight be given to his suggestions.

So far as our relationship w ith the 
Central Administration of the Post
master General’s Department is con
cerned, I think that the patterns that 
have been set in the past will not 
quickly change and we look forward 
to a sim ilar relationship with Mr. 
Carroll’s successor as we have enjoyed 
with him.

M IC H A EL . J .  O W EN . V K 3K I,

F e d e ra  P re s id e n t , W .I.A .
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SbuUly 2U 2U <2U 2U
COL HARVEY,* VK1AU

EVERY s o  often a magazine article 
excites enough interest to break 
down one’s increasing resolve to 

give up home brewing. The April 1968 
“QST article on an integrated circuit 
electronic auto keyer is one example. 
Lulled into self justification by pious 
thoughts of learning the easy way about 
computer logic, gates, flip flops and 
what have you, I misjudged the 
amount of practice that was to be 
needed before I could send decent auto
generated Morse. Other Amateurs who 
have tried auto keyers seem to agree 
that those brought up on a standard 
“bug” find the transition by no means 
a quick and easy affair. However, once 
achieved, the resultant Morse is sig
nificantly better copy. Going from a 
straight key to an auto keyer should 
not be too difficult, but any thoughts 
of being hot-stuff simultaneously on all 
three types of key without lots of prac
tice seems to be a pipe dream. Never
theless, for those still w ith the right 
mental attitude to develop the skills 
needed to enjoy fast c.w., the following 
notes will be of interest.

The integrated circuit keyer described 
in “QST” (Fig. 1) works well and is 
easier to use and set up than equivalent 
circuits using blocking oscillators and 
relays. The Motorola ICs used are 
cheap, were readily available in Aus
tralia! and will fit nicely onto milli- 
metric m atrix board. The MC790P dual 
flip flop sells at about $2.15, and the 
MC724P gates and MC789P inverters 
at $1.17 each plus tax. A part from the 
polarised tantalum  capacitor preferred 
(but not essential) for the timing cir
cuit, all components are readily avail
able and a good night’s work will see 
the thing wired up on m atrix  board 
(mine is about 3J" x 1J"). This method 
of construction has advantages over 
printed circuit board if the gadget does 
not work properly first time! If p re
ferred, sockets! can be used to mount 
the integrated circuits, but this is not 
really worthwhile other than to im
prove appearance.

Early recognition of the difficulty of 
sending decent Morse without off-the- 
air practice, caused me to add to the 
basic “QST” keyer, a tone oscillator 
and integrated circuit amplifier keyed 
by an extra transistor switch. This 
provides about 60 mW. of audio and 
allows “monitoring” on the air, and 
practice off the air (see Fig. 2).

However the most essential p art of 
the entire project is the “paddle”. If 
you have not got or cannot make an 
easily adjustable reliable and comfort
able paddle, my advice is to forget the 
project. To perservere w ith an un 
satisfactory paddle means that both 
you and your audience will be frus
trated by frequent errors and correc-
* 16 Leant: S t. ,  H u g h es , A .C .T ., 2605. 
t  C an n o n  E le c tric . P .O . B ox 25, M asco t, N .S .W .;

Phone* M r. F is h e r , 67-1488.
X  E lec tro s il—“ Augat** R ange .

SUITABLE TRANSMITTER GRID. 
BLOCK KEYER SWITCH

FIG.L THE BASIC 11C KEYER IN O.S.T. ! § )  ~ C>

Values are not critical. N.B.— Pin 11 of every 1C is earthed (positive) and Pin 4 is negative.

MULTIVIBRATOR

uF. capacitors In the multivibrator. The 0.005 and 0.0) uF. by-passes 
can be omitted If there Is no evidence of “ hash" in nearby equipment.
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tions during each transmission. With a 
mechanically sound movement (such as 
the squelch relay from a TR5043) you 
can get into business with a moderately 
successful home-brew paddle.

Here’s how: Remove the coil; drill 
a hole in the outboard end of the arm a
ture and add a short piece of plastic 
as a finger grip; clip two small springs 
to the armature as shown in Fig. 3 to 
supplement the very light centering/ 
weight spring originally provided. The 
arm ature is now the common earth 
connection and the old double throw 
contacts become the Dot and Dash 
contacts. The relay base needs to be 
mounted firmly and then makes a 
reasonable substitute for a commercial 
paddle. Contrary to experience with 
some “bugs”, only a light touch will 
be required.

EISA TOP VIEW OF MODIFIED RELAY.

The spring tension Is not critical, providing it is 
strong enough to prevent ’'chatter'*. Even rubber 

bands will do the job.

The keyer should cause little trouble. 
Because it will need something of the 
order of 4 volts at 150 m A , it is wise 
to find this in some way other than 
from dry batteries. I t will work at 
lower and higher voltages, but the 
flip flops seem to prefer “standard” 
pulses (about 3v.) to operate cleanly. 
Since there are more than 40 “tran 
sistors” involved, voltage in excess of 
about 4 volts does little except unnec
essarily increase the current drain.

I use an a.c. half-wave transistor 
radio supply, set by Zener reference to 
5.6 volts output, which is reduced to 
about 41 volts at the keyer by appro
priate adjustment of a IK pot. Do not 
decouple the d.c. supply to FF1-FF2. 
It seems to affect toggling, causing 
occasional errors. The ICs are just 
warm to the touch at this voltage.

Without a m iniature iron—even the 
Miniscope is a little too big—it will be 
difficult to do a decent job of wiring the 
ICs since a “bit” about the size of a 
match is really required.

The layout of the m atrix board is 
best governed by the preferred rela
tionship between power supply, paddle 
and transmitter. Fig. 4 shows the lay
out of the VK1AU Keyer. Due to the 
“low” input to some of the gates, etc., 
in the keyer and the possibility of diode 
rectification, precautions need to be 
taken to minimise r.f. pick-up. The 
keyer therefore needs to be shielded 
from strong r.f. fields and the leads to 
the paddle need to be kept short.

If a bug (such as an Eddystone) is 
modified to become the paddle, it will 
be possible to mount the entire keyer

(less the power supply) on the bug 
base, where it will be shielded by the 
cover.

When considering the options, it is 
also necessary to recognise that any 
m ultivibrator radiates a signal rich in 
harmonics. Therefore if the monitor 
output is run in longish unshielded leads 
(to an ear piece for example) the keyed 
monitor signal may be heard (as 
“hash” ) in an adjacent receiver. If 
this is unacceptable, an audio oscillator 
of sufficient output could be substituted 
for the multivibrator. Alternative 
methods of keying the monitor exist, 
but to avoid the use of relays I key the 
negative return of the m ultivibrator 
and IC amplifier by an extra transistor

switch turned on by INV5 in the keyer 
(see Fig. 1). Any GP audio transistor 
is suitable as a switch. The Mullard 
IC audio amplifier TAA263 drives an 
old HS33 ear piece loudly enough to 
allow practice even when there is a 
moderate background noise in the shack 
from radio or t.v. No output transformer 
is needed.

For the benefit of those whose keyer 
initially sends gibberish, and who are 
not confident about fault finding solid 
state devices, the voltage analysis at 
Table 1 should prove helpful. It should 
be read in the sense that gates and 
flip flops are either in one state or the 
other, i.e. the output is either low or

i continued n ex t page)

KEYER SECTION MONITOR SECTION

Fig. 4.— One suitable layout using matrix board.
Transistor SW  is any transistor rated approximately for the voltage to be 

keyed In the transmitter.

D a sh D o t R e s t R e s t D o t D a sh

3 4Vz 41/2 6 7 2 2 41/2
3 31/2 4V2 9 6 0 2 3'/4

4 V i 4V2 33/4 10 M C 7 8 9 P 5 4  V2 3 23/4

0 0 0 + 11 H E X 4 —  4V2 4V2 41/2
33* 31/4 2 V4 12 IN V E R T E R 3 4 V 2 3 1/2 3

4 4 41/2 13 2 3 3 3

4 4 4 14 1
O

4 V2 31/2 3V2

Top View

D a sh D o t R e s t R e s t D o t D a sh

3Vz 31/2 41/2 8 7 41/2 41/2 41/2

3Vz 31/2 3V4 9 6 3 3 3

4 'h 4V2 4 V i 10 M C 7 9 0 P 5 4 '/2 4 4V2

0 0 0 + 11 D ua l J-K 4 —  4'/2 4 1/2 4Va

4 V i 4Va 41/2 12 FL IP  FLO P 3 4  V i 4V Z 4Vz

3Vz 23/4 4V2 13 2 3'/4 3 V2 3V2

3'/2 4 V2 3 14 1
O

2 1/2 21/2 4V4

Top View

D a sh D o t R e s t R e s t D o t D a sh

33/4 4 4V2 8 7 4V2 4 33/4

23/4 3 4 !/2 9 6 4</2 2V z 4

4</2 41/2 IVz 10 M C 7 2 4 P 5 1 V2 4VZ 4V2

0 0 0 + 11 Q U A D 4 —  4 ' / 2 41/2 4V2

3 3V2 4«/2 12 G A T E S 3 2 V4 3VZ 3V2

3 4 V i 41/2 13 2 4'/2 3V2 0

4>/2 4'/2 1'/2 14 1 4 V 2 41/2 3V2
O

Top View

Table 1.— Voltage Table.
(50.000 ohms/volt multimeter. Positive probe to earth.)
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high (equivalent to false and true). 
(Note that a high state, involving re
petitive dots w ill show on a multimeter 
only as half the steady state deflection.)

In the case of inverters, voltage 
measurements can be misleading. The 
c.r.o. w ill be needed to show if  the input 
wave form is being inverted, i.e. posi
tive going at the input and negative 
going at the output, or vice versa. This 
can also be shown at INV5, which w ill 
i f  shorted and therefore not inverting, 
results in “sounder” type back-the- 
front Morse.

The operation of the JK flip flop pair 
is complex and w ill not be described 
other than to say that correct operation 
is indicated by evidence that the out
put state is being “ toggled” from high 
to low state. Since toggling takes place 
at keying speed it is not easy to fault- 
find in this portion of the circuit. 
However the voltage analysis given in 
Table 1 gives values obtained from a 
working keyer.

For those with access to a simple 
c.r.o. the patterns at Table 2 w ill be 
useful for comparison. Probing other 
connections w ill generally show d.c. 
voltages toggling between high and 
low state.

Table 2.— Waveforms (not to scale).
Time Base 50 c.p.s. int. 3ync. Keyer 20 w.p.m.

Use of the analysis should locate the 
segment of the circuit not performing 
according to the rules. Permanent 
failure of only one section of the quad 
gate, for example, does not necessarily 
mean that the entire IC must be scrap
ped. A  transistor gate can be substi
tuted for the faulty IC section. Appro
priate circuits given in April “QST” 
are repeated at Fig. 5, others appear in 
manufacturers’ literature. It should be 
possible to substitute any available 
gates, inverters or flip flops in any 
convenient combination which w ill 
achieve the same total function.

Personal skills are needed to send 
good auto-generated Morse. The initial 
practice needed to develop these skills 
has no place on the air, except perhaps 
for a brief fun contact with a competent 
and tolerant “ buddy” .

Practice sessions are best planned to 
use many foreign language words and 
English words that are difficult to send 
accurately at the first attempt (e.g. 
Neosyd, Motor, Tomorrow, Character
istic). These will develop a quick 
finger action more rapidly than sessions 
with easy words (e.g. she is his sister). 
Even with practice, I still find a tend
ency to try and send too fast, and 
therefore to run letters together. Also 
a momentary lapse of concentration 
produces hard-to-correct gibberish, 
while some words even refuse to come 
out right the first, and even the second 
time!

Only when listeners can make sense 
of such aberrations, without your hav
ing to revert to corrections with the 
hand key, have you got auto-keying 
made. SK.

+

fa)

Fig. 5a.— MC789P contains six 
inverters like this.

In the unlikely event of one section failing, a 
transistor equivalent can be substituted for the 

failed section. Values of R are not critical.

4-

Fig. 5b.— MC724P contains four 
NOR gates like this.

LOW DRIFT
CRYSTALS

*

1.6 Me. to 10 Me.,
0.005% Tolerance, $ 5  

☆

10 Me. to 18 Me.,
0.005% Toleiance, $6 

*

Regrinds $3
THESE PRICES ARE SUBJECT 

TO SALES TAX

SPECIAL CRYSTALS: 
PRICES
ON APPLICATION

MAXWELL HOWDEN
15 CLAREMONT CRES., 

CANTERBURY,
VIC., 3126 

Phone 83-5090

lckTbook
IS NOW AVAILABLE

Larger, spiral-bound pages 
with more writing space.

Price 75c each
plus 17 Cents Post and Wrapping

Obtainable from your Divisional 
Secretary, or W.I.A., P.O. Box 36, 

East Melbourne, Vic., 3002
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Some Aspects of Radio Frequency Conductivity
in Electro-Deposited Silver

R. G. STONE,* VK5PB

AFTER having made a sweeping 
statement recently on 40 and 80 
metres, I thought I should clarify 

the situation by offering—for w hat it 
is worth—a little article dealing with 
w hat happens to be a revolutionary new 
concept proven beyond all doubt by a 
fellow colleague, and an Australian 
who virtually made history recently in 
America by having a superbly prepared 
paper, presented to the Technical 
Sessions of the 1968 American Electro
platers’ Society Convention at San 
Francisco in July of that year, at which 
I was in attendance. I refer you to the 
work done by Alan Fowler, of the 
Australian Post Office Research Labora
tory in Melbourne.

It has been the accepted, but erron
eous belief, for many years, to always 
expect an r.f. conductor that has been 
silver plated to perform more effic
iently than one in its natural unplated 
condition. The purpose of this article 
is to show some of the relative demerits 
of a practice widely accepted but now 
conclusively proved to be most unde
sirable. Before making a profound 
statement to a rather technically m ind
ed audience, it might be well to outline 
the basic history and growth of electro
plating, especially in the Precious Metal 
Plating Industry.

Almost any metal can be electro- 
deposited, the common ones used most 
universally are copper nickel and 
chromium. Silver and gold too have 
their part to play. P rior to 1940, with 
minor exceptions, these metals were 
plated from electrolytes that produced 
a finish of a dull and somewhat rough 
appearance that required polishing to 
make them attractive and acceptable. 
Nickel was found to be an excellent 
coating for ferrous materials and when 
certain additives such as coumarin (the 
basis of vanilla essence) was added in 
small quantities the grain structure 
was highly refined and the work came 
from the bath m irror bright and ready 
for immediate chromium plating w ith
out the usual buffing. Copper also re 
ceived attention so the bright acid 
copper was subsequently developed in 
recent years.

At the commencement of the modern 
space age, there was a sudden demand 
for improvement in the deposition of 
the  more rare and precious metals. 
Silver had been for some time known 
to be influenced by the small addition 
of carbon disulphide, to the extent that 
in the cutlery trade it became almost a 
common place thing to add the “silver 
brites” each morning to the tank and 
thus get a very smooth bright deposit 
requiring very little, if any, polishing. 
Gold, too, was found to have a very 
important part in electronics because 
of its very excellent resistance to corro
sion and its good solderability.
4 120 C oom be R d., A lle n b y  G a rd e n s , S.A ., 5009.

Rinker and Duva developed a gold, 
based on a cyanide formulation that 
gave m irror bright deposits from the 
bath, and several years later released a 
solution using citrates and other m etal 
complexes to also provide gold alloys 
that were likewise m irror bright after 
plating. All this is very wonderful 
from the point of view of a beautiful 
decorative finish, but unfortunately to 
achieve this finish the additives used 
in the electrolytes quite commonly are 
co-deposited in the crystal structure 
and can cause harmful increases in the 
resistivity at d.c. and radio frequencies.

Unless a silver solution is continually 
filtered over activated carbon and elec- 
trolytically purified, it is impossible 
even with modern sequestering agents 
to produce a deposit of 100% purity. 
Another thought, most platers are not 
in the least concerned with their coun
terparts in industry, the electronic 
design engineers. A plater receives a 
job to  silver plate, not only does he 
strive to produce a bright finish from 
a “loaded” solution, but will go even 
further and apply an undercoat of 
bright nickel to further enhance the 
beautiful white finish. Since cross sec
tional area has no relationship to r.f. 
conductivity, as r.f. only occupies the 
skin of a conductor, and that as the 
frequency increases, still less of it, 
consider the results of a tank coil with 
a deposit of nickel as compared to one 
constructed of plain copper. The con
clusion is obvious. This effect, whilst 
not quite so pronounced, is evident in 
a silver plated inductor especially one 
plated from a heavily contaminated or 
so-called bright solution.

Nickel must be avoided at all costs; 
because generally the deposits are mag
netic and as a result have very high r.f. 
resistance. A practical case of two r.f. 
tank coils for a high powered h.f. 
transm itter constructed from 3" o.d. 
1/16" wall thickness copper tube—one 
plated with nickel and the other left 
bare copper. The copper one under 
load was measured for tem perature and 
found to give expected output at 65°C., 
but the nickel one under similar opera
ting conditions rose to 350°C. This is 
very near the Curie tem perature for 
nickel, so as the tem perature rose the 
permeability dropped towards 1.0, the 
skin depth increased, the current flowed 
in a thicker layer, and as a result the 
resistance levelled out and losses de
creased until a stable condition was 
reached, but in doing so a very effic
ient piece of “shack” heating was 
evolved.

Consider the case of a finish system 
comprising a nickel undercoat, a layer 
of silver 500 micro-inches (12.5 mic
rons) thick, followed by a gold pro
tective layer 200 micro-inches (5 
microns) thick. At 1 Me., the thickness

of the silver plate is only 20 per cent, 
of the skin depth, so that most of the 
current will flow in the nickel under
lay, and cause high losses. A t 100 Me. 
the silver layer is slightly more than 
1 skin depth thick, but the thickness 
of the gold layer is now about half a 
skin depth.

At 1 Gc. the gold layer is greater than 
1 skin depth so that it carries most of 
the current. If the thickness of the gold 
layer is reduced to 50 micro-inches (1.25 
microns) it will still carry an appre
ciable part of the current at 1 Gc.

A much thicker layer of silver is 
required at low frequencies, about 0.004 
inch at 1 Me., and a high conductivity 
silver plate (greater than 90% I.A.C.S.) 
must be used if a low loss coating is 
required. At ultra-high frequencies 
there seems little point in using a layer 
of silver, as with the above thicknesses 
the current will nearly all flow in the 
final layer of gold.

The problem is basically this, if silver 
is used, then in most cases, a relatively 
thick layer of gold is required for cor
rosion resistance. A part from the cost, 
the thick layer of gold cancels out any 
electrical advantage gained from a layer 
of high conductivity silver.

Since silver is the topical m etal under 
discussion, let us assert here that as 
yet there is no satisfactory silver solu
tion based on an acid electrolyte. They 
are in fact all composed using cyanide 
for the m etal ion complexing agent.

Cyanide in solution is continually 
decomposing, the cyanogen content be
coming less each day and the resultant 
carbonate increasing. In doing so, other 
properties form under electrolysis and 
the cyanide further undergoes chemical 
changes to produce complex polymers. 
Unless removed by carbon treatm ent, 
precipitation or low current density 
treatm ent they will ultimately build up 
until they become objectionable and 
co-deposit with the silver to a degree 
that even small traces will produce a 
silver deposit tha t is not pure, and this 
is the whole crux of the situation.

Recently it was announced from a 
major copper refiner that a new copper 
alloy was available with improved con
ductivity over pure wrought silver, but 
it is still in the w riter’s opinion that 
copper, plated from a pure electrolyte 
solution, will, on a commercial basis 
provide a better job than anything else 
so far. To achieve even greater effic
iency it is necessary to have the surface 
of the conductor as smooth as possible 
to the extent of buffing by hand to a 
m irror finish, applying a coating of at 
least 2-3 times the r.f. skin depth with 
electro-deposited copper and again pol
ishing and leave the silver well alone.

A thin flash, say, 10-15 micro-inches 
of gold will preserve the finish and 
prevent tarnishing and make the sol- 

(c o n tin u e d  on p ag e  13}
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A Two Metre "Snowflake" Transistor Transmitter" 
R. J. BARRETT, GW3DFF 

THE transmitter described in this 
article is the result of investiga-
tion and experiments over the 

past few years in an effort to build a 
cheap 144 Mc. Transistor Transmitter 
with a reasonable power output that 
can also be used for portable work. 

The design breaks away from the 
usual highly expensive semi-conductor 
associated with v.h.f. transmitter stages 
and uses four 2N2218 "Snowfiake" 
transistors, so called because the in-
ternal geometry of this device resembles 
a snowflake in design (see Texas In-
struments 2N2218 Data Sheet No. 
633544). At present, these devices are 
available at 7/9 each. 

The 2N2218 has a maximum voltage 
rating of 60v. between collector and 
base (VCJIO) and an FX of 250 Mc. These 
are used in a common base configura-
tion, taking advantage of the high col-
lector base voltage rating. Although 
the power gain in common base is less 
than in the more usual common emitter 
configuration, stability is much improv-
• Reprinted from "Badlo Communicat ion," Feb., 

1969. 

ed and unwanted frequencies from the 
crystal oscillator and multiplier stages 
are not passed through to the final p.a. 
so easily. 

The oscillator and doubler stages 
use the well known 2N1613 transistor 
which has a Veno of 75 volts, an FT of 
60 Mc., and is priced at 4/3. 

The transmitter was designed using 
easily obtainable parts and may be 
attempted by anyone who has had a 
little previous experience with tran-
sistor circuitry. 

The chassis is made from tin plate 
folded as shown in Fig. 1 and its rig-
idity may be improved by fixing a 
bottom plate cut from the same mater-
ial with four 6BA screws. This mater-
ial has been chosen because the design 
calls for many soldered connections 
direct to the metal, and no-one wishes 
to make connections to transistors with 
a 150 watt soldering iron! 

Caution must be taken with the de-
coupling capacitors and only 1000 pF. 
feed-through types should be used. 
Efficient decoupling is of extreme im-
portance in low impedance circuits. 

Only the specified radio frequency 
chokes should be employed. These are 
critical components and must be of the 
lowest inductance possible consistent 
with performance. 

Start by drilling the chassis and 
fixing the feed-through insulators in 
position. Some of these are used as 
feed throughs and some as convenient 
anchor points for components and wires. 
Note that the feed-through next to the 
aerial output socket is in fact earthed. 
This is to provide a convenient earth 
point when trying various lamp loads 
should you not wish to use the method 
described later. 

The crystal oscillator uses a 24 Mc. 
overtone crystal and is built on the 
underside of the chassis. The emitter 
biasing components, R1 and CI, are 
soldered direct to the chassis at the 
one end with the other ends soldered 
direct to the emitter of TR1 with no 
additional support. The normal base 
biasing resistors are R2 and R3. Feed-
back through the crystal is achieved 
by a centre tap on LI. Output from 
the oscillator stage is taken via C6 to 

1—II— - a . . C-4 jti = 33pf e SN S SRFCI 

.. L .. .„ 27 or. 

ALL RESISTORS ARE 'k WATT RATING 
C3, C7, C8.CII, CI2. Cl7, CIS, C22 k C25 lOOOpF FEEDThftOUGH CAPACITORS 2N1613 

2N2218 

CIRCUIT DIAGRAM OF THE R.F. STAGES OF THE TRANSMITTER 

RFC1, RFC2—25 uH., 90 turns of 35 s.w.g. enamel 
covered wire pile wound on a 1 megohm 
1 watt resistor. 

RFC3, RFC4—3 turns of 23 s.w.g. on Radiospares 
Ferrite bead, toroidal wound. 

12 Lektrokit feed through bushes part No. LK2121; 

12 Lektrokit soldering pins part No. LK3011; or 
Radiospares lead through insulators (fit 5/32 
in. hole). 

LI—16 turns centre tapped 22 s.w.g. enamel cov-
ered wire on 'A in. o.d. former. 

L2—8 turns 22 s.w.g. enamel covered wire on 
•A in- o d. former. 

L3—5 turns 16 s.w.g. tinned copper wire 'A in. 
I.d., 5/8 In. long. 

L4—5 turns 16 s.w.g. tinned copper wire '/< in. 
i.d.. 5/8 In. long. 

L5—4 turns 16 s.w.g. tinned copper wire '/« in. 
i.d.. 5/8 In. long. 

1000 pF. feed through capacitors from Radiospares. 
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the emitter of TR2. This transistor is 
connected in common base and its base 
lead should be cut to approximately 
5/8 in. and soldered direct to the 
chassis. The bias resistor R4 is beneath 
the chassis and soldered direct to it 
(see Fig. 2). Reference to Fig. 3 should 
make the mounting of the transistors 
quite clear. 

Transistor TR2 is doubling to 48 Mc. 
and output is taken via CIO to TR3 
tripling to 144 Mc. Tuning for TR3 
is arranged by two concentric trimmers 
C14 and C15 connected from TR3 col-
lector to chassis. C15 has its centre 
connections soldered direct to the 
chassis and C14 is supported by solder-
ing one of its outer connections to the 
fdjacent feed-through insulator. Refer 
again to Fig. 3. Capacitor C16 which 
is connected in parallel with C15 is 
soldered below the chassis. Output 
from this stage is taken from the junc-
tion of C14 and C15 and by adjusting 
the two capacitors which in effect are 
tapping up the coil and matching the 
impedance to the following stage. 
Transistor amplifiers of this type per-
form best when heavily loaded and 
instability may result if the lower cap-
acitor is screwed in too far. 

TR4 is the driver stage and feeds 
TR5 and TR6, the power amplifiers, 
connected in parallel through separate 
emitters, thus preventing "current hog-
ging" by one transistor. Should one 
of the power amplifier transistors be-
come much hotter than the other, 
increase the value of R8 and R9 slightly. 
This will reduce the output somewhat, 
but slightly increase the efficiency. 
Another way to overcome this trouble 
is to try various pairs of transistors 
until they appear to run approximately 
at the same temperature. Testing with 
the finger is quite adequate. 

All the transistors in this transmitter 
run quite hot to the touch. To assist 
cooling, TR5 and TR6 are fitted with 
small clip-on heat sinks. Silicon tran-
sistors can run quite safely to 200°C. 
so do not become too alarmed if you 

only have experience of germanium 
types. 

The output stage has been designed 
to work into a 75 ohm load and lamps 
which do not approximate to this re-
sistance when hot may give a false 
indication of the output. A 6v., 60 mA. 
type is probably best for initial tuning, 
but it should be possible to light a 6v. 
0.1 amp. bulb to the point of burn out 
when the circuit is peaked for maxi-
mum output. 

No meter is included in the power 
amplifier circuit of the transistor and 
this may be viewed with some concern 
by Amateurs who feel that a trans-
mitter without a meter may be uncom-
fortable to use. In practice, it has been 
found that one soon becomes quite 
accustomed to its absence, but of course 
a meter may be fitted if desired. 

ALIGNMENT 
Alignment of the completed trans-

mitter will be assisted by connecting a 
6v. 60 mA. pilot lamp as a load across 
the output and by an absorption wave-
meter tuning 24, 48 and 144 Mc. 

Unscrew all trimmers to the mini-
mum capacity position. Unscrew both 
slugs in LI and L2 as far out as pos-
sible. Connect a 0 to 10 volt d.c. meter 
between C7 and the chassis. Apply 
positive 18 volts to the supply rail. 
Screw in the slug in LI and adjust for 
maximum meter reading. This should 
be approximately 2 volts. 

Remove the meter and reconnect it 
between C l l and the chassis. Adjust 
the slug in L2 for maximum meter 

reading, approximately 1.5 volts. Con-
nect the meter across C17 and adjust 
C14 and C15 for maximum voltage on 
the meter, approximately 1 volt. Con-
nect the meter across C22 and adjust 
C19 and C20 for maximum voltage, 
approximately 0.6 volt. Remove the 
meter and short out C22 to the chassis. 
Adjust C26 and C27 for maximum 
brightness in the lamp load. 

Connect a 200 mA. meter in the 
supply to the driver and power ampli-
fier stages. Adjust all slugs and cap-
acitors again, starting with the crystal 
oscillator, this time for maximum cur-
rent in the meter, approximately 150 
mA. For high level modulation the 

CM" CM" 

The modulator unit. 
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Fig. 1.—Drilling template. 
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transistor transformer was used, the 
output of the amplifier being taken via 
a 500 uF. capacitor to its low resistance 
winding (3 ohm). The other winding, 
the centre tap of which is not used, 
serves as the modulation transformer 
secondary, and has the two Zener diodes 
Z1 and Z2 connected back to back 
across it. Although this transformer is 
only rated for 500 mW. output, it per-
forms very well, and reports on the 
modulation have been excellent. The 
transformer is mounted on the amplifier 
by a tinplate strap J in. wide, soldered 
around the laminations, the ends bent 
around the amplifier heat sink. 

Fig. 3 . — D i a g r a m showing detailed layout 
ot the p.a. 

The power amplifier stages in the 
transmitter are working in class B and 
low level modulation may be success-
fully applied by removing the short 
across C22 and feeding audio in at this 
point. This may be via a large capaci-
tor or R7 may be replaced by a trans-
former, the secondary resistance of 
which is approximately 10 ohms. A 
few milliwatts from a small single end-
ed transistor amplifier will fully mod-
ulate the transmitter at this point. 

Some success was achieved with nar-
row band frequency modulation by 
connecting a type BA107 variable cap-
acitancc diode across the crystal. A 
maximum deviation of about 5 Kc. was 

achieved at 144 Mc. 

short circuit across C22 should remain. 
Removal of the short should cause the 
combined driver and power amplifier 
current to drop to approximately half. 
This is the correct condition for low 
level modulation. With a positive 18 
volt supply, power input to TR5 and 
TR6 is about 2 watts and output at 
144 Mc. is approximately 1 watt. 

MODULATION 
Amplitude modulation of transistor 

power amplifier stages can be most 
successful providing one or two pre-
cautions are observed. It is most im-
portant that the maximum collector to 
base voltage rating (VCBO) is at no time 
exceeded, in our case 60 volts. I f a 
supply rail of positive 18 volts is used 
then twice this voltage can appear at 
the collector as the tuned circuits are, 
of course, inductive. Any modulation 
voltage applied to the collector will be 
superimposed on the top of this and, 
therefore, must be limited to 24 volts 
peak to peak. This is assured by con-
necting two 12 volt Zener diodes back 
to back across the modulation trans-
former secondary, thus clipping off all 
modulation peaks above 24 volts, there-
by safeguarding the final transistors 

and providing a measure of speech 
clipping. 

The feed-through capacitance in a 
transistor will allow power to pass 
through the final amplifier even if down 
modulating audio has reduced the col-
lector voltage on the final to zero. This 
produces an under-modulation effect in 
which it is impossible to modulate fully 
in the downward direction. This is 
overcome by modulating the driver 
stage as well as the final. 

A suitable modulator for this trans-
mitter would deliver about 2 watts 
output and could be completely tran-
sistorised. The unit shown in the 
photograph has been used very success-
fully and is a type PC5 Newmarket 
transformerless amplifier which is ob-
tained ready built at a very reasonable 
price. The output is rated at 3 watts 
using a negative 12 volt supply, but 
we are using it on a negative 9 volt 
rail, reducing its output considerably. 
Note that this unit uses PNP tran-
sistors and must have its own separate 
battery. 

The modulation transformer present-
ed quite a problem as an easily avail-
able type was required together with 
small size. A Radiospares type T/T7 

General v i ew of transmitter taken during the a l ignment p rocess . 

Underchassls 
Fig. 2 .—Componen t layout diagram. 

Fig. 4 .—D i ag r am showing construction of r.f. load. 

A suitable method of constructing a 
lamp load by drilling out one section 
of a standard co-axial aerial plug to 
hold a pilot lamp is shown in Fig. 4. 
The lamp is a 6 volt 100 mA. type and 
has a short length of wire soldered to 
its centre tip, and this is passed down 
the body of the plug and soldered to 
the centre pin. 

R E S U L T S 
The transmitter is quite cheap and 

simple to build. Up to this time four 
models have been completed, one on 
a printed circuit board,. All the trans-
mitters produced a similar power out-
put. The best DX result so far is over 
200 miles, and stations have often been 
surprised when told of the low power 
input, and all transistor construction. 
The output is sufficient to drive a type 
4388 Varactor diode tripling to 432 
Mc., giving about 400 mW. at this fre-
quency. Excellent reports have also 
been received on this band. 

FT INSULATED 
FEEDTHROllCH 
INSULATORS 

CHASSIS 
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CiocL WoJi^icution j^or 24-J^our ^VYjovement 
G. SUTHERLAND/ V K 3 V W 

The June 1968 number of "Electronics 
Australia" described a method of slow-
ing down a standard a.c. mains-operated 
electric clock by supplying it with 25 
cycle a.c. instead of the normal 50 cycle 
a.c. There are two disadvantages of 
such a system. 

Firstly, a separate multi-vibrator 
power supply has to be built up to 
provide the necessary 25 cycle a.c. sup-
ply, and, secondly, when such a power 
supply system is used, the entire move-
ment is slowed down to half speed, 
resulting in the minute hand being 
slowed down to one revolution in every 
two hours. 

For most of us, I would think that a 
normal minute hand with a one-hour 
rotation is desirable, particularly when 
working skeds in either GMT or in 
local 24-hour time. The solution, 
therefore, is to slow down the hour 
hand to half speed, leaving the minute 
hand to operate at the normal speed. 
This is not a very difficult matter, 
although the mechanical problems will 
be greatly simplified if some lathe facil-
ities are available. I am sure that if 
necessary most Amateurs would be able 
to find someone to help them in this 
direction. 

The clock shown in the illustration is 
a Westclox battery-operated model with 
a 7" diameter face available at a trade 
price of about $6.50. However, there 
is no reason why a mains-operated 
clock should not be used provided there 
is sufficient space behind the dial to 
accommodate the gears. 

The author used a battery-operated 
model in preference to a mains-oper-
ated one because it is readily portable 
and, also, on certain occasions, it is 
necessary to switch off the entire mains 
supply to the shack. 

It is an easy matter to dismantle this 
particular clock. The hands and face 
are removed and a 1:2 reduction gear 
train is attached to the hour-hand 
spindle. This, of course, reverses the 
direction of the hour hand, and a 1:1 
gear is then used to return the hour 
hand to the central spindle, at the same 
time changing the direction of rotation 
of the hour hand back to the normal 
clockwise direction. The accompanying 
diagram should make this clear. 

It is obvious that the two pairs of 
gears must be of such a diameter that 
the distance between the centres is the 
same. The author obtained his gears 
from the Model Dockyard Ltd. (I trust 
that they will not object to some un-
solicited advertising.) The 1:2 gears 
were of brass, Meccano type, and the 
1:1 gears were of nylon as used in slot 
cars. 

As purchased, the gears were too 
thick to go behind the clock face, and 
this is where the lathe work was neces-
sary to turn them down to the desired 
thinness. This, however, was a rela-
tively simple matter. The smaller gear 

is drilled with a hole to fit snugly over 
the original hour-hand spindle, and if 
too loose it can be made a firm press-on 
fit by lightly hammering it in the region 
of the hole. 

One of the 1:1 gears is drilled cen-
trally to allow a press-on fit on to the 
bush of the larger gear and, if neces-
sary, the bush can be turned down to 
reduce its bulk. The other 1:1 gear is 
a loose fit over the original hour-hand 
spindle, with its bush facing forwards 
away from the mechanism of the clock. 
The original hour hand is discarded, 
and a new one made out of thin metal 
in the manner shown. This is pressed 
over the bush of the central 1:1 gear, 
after the face of the clock has been 
replaced. 

The small stud holding the idler as-
sembly is mounted in a suitable place 
to one side of the central spindles, 
preferably in an over-size hole so that 
some adjustment of the engagement of 
the teeth of the gears can be obtained. 
The hole in the face will have to be 

CLOCK FACE 

ldttr^"S l̂oi>s»t«<' 
I 1 stud i ! 

FIG. 1. MODIFICATION TO CLOCK MOVEMENT. 

• 48 Darling Street. South Yarra, Vic., 3141. 
FIG. 2. 

Hew hour hind 
mad* from ' T " 
shiptd m*tit 

strip. 

enlarged somewhat to accommodate the 
new hour hand and, if necessary, the 
face can be slightly dished forwards so 
that more space is available for the 
gears behind it. This can he done by 
placing it face down on a pad of news-
papers and lightly hammering the 
central part. In addition, a spacer can 
be used to hold the face away from the 
body of the clock (see diagram). 

Press fits are all that is necessary 
for the gears, as the amount of torque 
required to rotate the hour hand is 
negligible, and it is unnecessary to go 
to great lengths to firmly fix the appro-
priate parts together. 

In the clock shown in the illustration, 
the new face was restricted to the 
peripheral or so by cutting a 
"washer" out of drawing paper. A piece 
of broken razor blade was attached to 
one limb of a pair of dividers and this 
was used to remove a circle of paper 
of sufficient size to leave the original 
minute markings exposed, but cover-
ing up the rest of the dial. 

The position of the new numerals was 
then marked out in pencil and the new 
numerals were applied by using Letro-
set transfers, after which the pencil 
guide marks were erased. If Lctroset 
transfers, or something similar, are not 
available, then stencils could be used, 
or even freehand for those of the more 
artistic amongst us. The new hour hand 
is, of course, enamelled black. 

The only other point to watch is to 
not engage the gears too tightly, be-
cause, as is the case in most clock gear 
trains, a rather loose engagement of 
the teeth is desirable to avoid any 
tendency for binding owing to the very 
low driving torque available. 

R.F. CONDUCTIVITY IN 
ELECTRO-DEPOSITED SILVER 

'continued from page 9) 

derability angle a lot easier without 
appreciably increasing the r.f. resist-
ance. 

So you fellow Amateurs that go to 
all the trouble to get on 144 and then 
have real problems with 432 and 1296 
Mc., take a good look at the quality 
of the finish of your conductors, make 
sure they are, even under a microscope, 
a perfect mirror finish in copper, and 
don't fool yourselves in having some 
local jobbing plater in the neighbour-
hood silver or nickel plate them. Dec-
orative silver and nickel, or a combina-
tion of each, is sheer murder to r.f. 
Also on your h.f. and v.h.f. mobile 
whips, leave the nickel and chrome off, 
it is costing you at least 2 S points. 
I work a lot of mobile, maybe you have 
heard my signal. I am also a plater— 
I think I know better. 
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F r e q u e n c y - I n d e p e n d e n t 

D i rect iona l W a t t m e t e r , 

and an S W R Meter* By P. G. MARTIN, B.Sc., G3PDM 

THE frequency dependence problem 
associated with conventional re-
flectometers precludes their use 

for accurate power measurement. This 
arises because the transmission line 
voltage is sampled by a voltage divider 
consisting of a fixed resistance and the 
distributed capacitance of a length of 
transmission line, and because the line 
current is detected by an r.f. trans-
former consisting of a small wire loop 
inductively coupled to the line. In the 
first case the capacitive reactance var-
ies with frequency and affects the 
divider ratio. In the second instance the 
voltage induced across the loop is 
proportional to the rate of change of 
magnetic flux around it, and therefore 
increases with frequency. 

rents of the transmission line. To 
achieve this one has either the current 
detector or the voltage detector pro-
viding two anti-phase signals so that 
addition and subtraction can be per-
formed. 

A FREQUENCY-INDEPENDENT 
DIRECTIONAL, WATTMETER 

M. B. Allenson, G3TGD, has designed 
a wattmeter using the above principles, 
where the low resistance in the current 
transformer secondary circuit is split 
into two equal parts. The centre con-
nection is taken to the voltage sampling 
network so that sum and difference 
voltages are available at the ends of the 
transformer secondary winding (see 
Fig. 1). 

THE LOGARITHMIC 
WATTMETER 

The basic instrument can be improved 
by including a logarithmic network so 
that the power range switch is redun-
dant and a single meter scale can be 
used for powers from say one watt to 
1,000 watts. (A logarithmic scale would 
have the 1, 10, 100 and 1,000 watt 
calibration points equally spaced; see 
Fig. 3). Apart from the convenience 
of not having to switch ranges, a 
logarithmic unit with two meters would 
enable very low s.w.r's to be measured 
quickly and accurately, as it is possible 
to measure a very low reflected power 
and a very high forward power simul-
taneously with the same percentage 
accuracy. To achieve this with the pre-
vious circuit would necessitate separate 
switches for forward and reflected 
sensitivities. 

It is simple to add a reasonably ac-
curate wide-range logarithmic network 
to the power meter of Fig. 1. The basis 
of its operation is that the voltage across 
a forward-biased p-n junction diode is 
proportional to the logarithm of the 
current passing through it. See Fig. 4. 
The logarithmic properties of a silicon 
junction diode are good over at least 
eight decades of current (from 5 nA. 
to 1 A.), which implies that a single 
meter scale might be calibrated over 
sixteen decades of power: from 1 pico-
watt to 10 kW.! In practice a range of 
1 to 1,000 watts is more useful, so the 
logarithmic network must be modified 
(see Fig. 5). By introducing an insen-
sitive meter the lower decades are con-
densed, but a resistor in series with 
the diode is necessary to restore a 
logarithmic form to the scale. 

An experimental logarithmic direc-
tional wattmeter is shown in Fig. 6. 
Fig. 7 shows suitable calibration scales 
for this instrument, suitable for cutting 
out and sticking to 1-21/32 inch Japan-
ese meters. The circuit combines the 
sampling networks of Fig. 1 and two 
logarithmic adapters as in Fig. 5(b). 

A DIRECT READING 
SWR METERf 

An extremely useful device, necessi-
tating only one meter, would be an 
instrument giving direct indication of 
the standing wave ratio on a trans-
mission line, independent of the absol-
ute power levels or the frequency in 
use. The s.w.r. can be expressed in 

• The instrument described is the subject of a 
provision:] I patent specification. 

The sensitivity ranges given in S l a and S i b are double 
the correct figure. Those in the caption are correct. 

Fig i.—Circuit of the basic Frequency-Independent Directional Wattmeter, with four ranges 
corresponding to full scale deflections of 0.5. 5. 50 and 500 watts in 50 ohm lines, when the 
value of R2 (Including VR1, if fitted) should be 220 ohms For 75 ohm systems R2 equals 150 
ohms and the calibration is different. The co-axial cable acts as an electrostatic screen between 
its centre conductor and the secondary winding of the toroidal transformer; the cable length 

Is unimportant. 

Both these basic failures can be cor-
rected by the use of conventional lump-
ed components instead of the distributed 
parameters of transmission lines. In 
particular, the voltage detector should 
consist of two resistors rather than an 
R and C, and the current detector 
should be a toroidal current transformer 
(which is a conventional transformer 
with a low value of load resistance 
across its secondary). 

A basic requirement of s.w.r. bridges 
or directional wattmeters is to gen-
erate two voltages proportional to the 
forward and reflected voltages or cur-
• Reprinted f rom 

19159. 
"Radio Communication," June 

With two meters (or an ex-Govern-
ment cross-over meter) this circuit can 
be used as a versatile calibrated direc-
tional wattmeter. The unit also enables 
precise calculations of s.w.r. to be 
made. The prototype was accurate as 
a power meter from 100 K.C. to over 
70 Mc., within a tolerance of 10%. 
With a 50 mA. meter the maximum 
sensitivity is better than five milli-
watts; with the multiplier resistors 
specified in Fig. 1, full scale deflection 
corresponds to powers of 0.5, 5, 50 and 
500 watts. Calibration is non-linear, 
because the meter samples voltage, and 
power is proportional to voltage squar-
ed. Calibration curves for 75 ohm 
systems are given in Fig. 2. 
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terms of the forward and reflected 
voltages according to: 

SWR = E f + E ' - (1) 
Er — E, 

where the symbols have their usual 
meaning. We wish to generate this 
function electronically, so that outputs 
of the two detectors can be used to 
generate a meter current proportional 
to s.w.r. This would be rather tedious, 
though not impossible. 

Conveniently, a little manipulation of 
the offending equation shows that: 

J ^ _ SWR + 1 ( 2 ) 
Er SWR — 1 

which although not proportional to 
s.w.r., is a function of it only. Elec-
tronic division of Er by Er is best done 
by taking logarithms and subtracting. 
In other words, 

log - J i = log E, — log E, 
E r 

In Fig. 5(a) the two silicon diode 
voltages are proportional to the loga-
rithms of their currents, which in turn 
are proportional to the forward and 
reflected voltages. The two diode volt-
tages can be subtracted directly by 
connecting a meter between them, 
rather than from each one to chassis 
(see Fig. 8). 

Remember of course that the meter 
cannot be calibrated linearly in s.w.r., 
because of equation (2). The circuit 
doesn't take antilogs after subtracting 
the logs either. 

The result of this is beneficial: the 
s.w.r. meter is increasingly sensitive as 

the standing wave ratio approaches 1:1. 
This is where one wants most sensi-
tivity: to make the final adjustments 
to aerial arrays, to measure variations 
in s.w.r. over a band, and so on. Note 
that the meter reading increases as the 
s.w.r. improves: zero deflection corres-
ponds to infinite s.w.r. (or no power!). 
The accuracy worsens if the reflected 
Dower falls below about a tenth of a 
watt, because of the reflected voltage 
detector output becoming comparable 
with the voltage drop across the loga-
rithmic diode, so that the latter is no 
longer driven by a constant current 
source. This is avoidable at the expense 
of some frequency sensitivity by chang-
ing circuit parameters in the voltage 
and current sampling networks to in-
crease their output. 

A differential amplifier could be 
added to the circuit of Fig. 8, enabling 
a less sensitive meter to be used. Sili-
con n-p-n transistors capable of work-
ing at low collector currents should be 
used (e.g. 2N3707). 

A P R A C T I C A L SWR METER 
A direct-reading s.w.r. meter was 

built for experimental purposes around 
the circuit of Fig. 8. Calibration given 
in Fig. 10 is suitable for 75 ohm sys-
tems. 

Layout of the sampling circuits is 
fsirly critical (see Fig. 9). The input 
and output sockets should be set a few 
inches apart, and connected together 
with a short length of co-axial cable. 
The co-ax. outer must be earthed at 
one end only so that it acts as an elec-
trostatic screen between the primary 

and secondary windings of the toroidal 
transformer. The primary is formed by 
simply threading a ferrite ring on to 
the co-ax. Twelve turns of 24 s.w.g. 
enamelled wire, equally spaced around 
the entire circumference of the ring 
form the secondary winding. 

A suitable ferrite ring is the Mullard 
FX1596, although other types can be 
used. The main requirement is that 
the ferrite material should maintain a 
high permeability over the frequency 
range to be used. 

Other components in the sampling 
circuits should have the shortest pos-
sible leads. R1 and R2 must be non-
inductive carbon types; for high power 
levels (above 100 watts), R1 can con-
sist of two or three 2-watt carbon 
resistors in parallel. VR1 must be a 
miniature skeleton potentiometer, to 
keep stray reactance to a minimum, 
although it can be dispensed with by 
trying various fixed resistors for R2 
until the reflected indication under 
matched conditions is zero. 

The detector diodes (D1 and D2) 
need to be matched point-contact types 
(for low capacitance and good h.f. 
performance) with a p.i.v. rating of 50 
volts or so. Mullard OA79 or OA91 
diodes are suitable. The current trans-
former resistors should be matched to 
five per cent. 

Logarithmic diodes should be silicon 
junction types, such as conventional 
rectifier diodes, but they need to be 
matched for similar log characteristics, 
using the circuit of Fig. 11. P.i.v. rat-
ings are unimportant. 

0 10 20 30 40 50 
0 100 200 300 400 500 

Fig. 2.—Calibration curves for the 
Directional Wattmeter of Fig. 1. 

MF lKTtO 

Linear Scale Logarithmic Scale 
Fig. 3. (a) linear, and (b) logarithmic scales showing the same F i g . 4.—Experimental plot of the forward voltage drop across a si l icon p-n junction diode 
standing wave situation; a forward power of 1 kw. and a reflected „ ; „ „ . , , . .. . . _ 3

 w „ , ., u , . , , ..u • 
power of 40 watts The advantages of logarithmic scales are (1N4006). as a function of diode current. The V/l relationship is accurately logarithmic 

immediately obvious. for currents between 5 nA. and 1 amp. 

Amateur Radio, November, 1969 Page 15 



In designing a toroidal transformer 
different to that specified, several fac-
tors must be traded against each other. 
As the number of secondary turns 
increases, the inter-turn capacitance 
increases and causes the response to 
fall at high frequencies. Failure of this 
nature causes the reflected voltage 
indication to rise; in other words the 
directivity of the instrument falls. If 
the 27 ohm resistors are raised appre-
ciably in value, the instruments will 
eventually become frequency sensitive. 

The ratio of the voltage sampling 
resistors (R1 and R2) is determined by 
the sensitivity of the current sensing 
circuit, as the two sampling voltages 
must be equal in magnitude under 
matched conditions. VR1 provides fine 
adjustment of the ratio. Absolute values 
of R1 and R2 can be varied consider-
ably, bearing in mind that as the values 
decrease their dissipation increases, 

and that as their values increase the 
stray capacitance appearing across them 
may need to be compensated for. 

USEFUL, EQUATIONS 
Let the line current be I amps., the 

line voltage be V volts, and the char-
acteristic impedance of the transmission 
line in use be Zo. Then V = IZ0. 

If the current transformer ratio is 
l :n, and each of the resistors in its 
secondary circuit has a value of r ohms, 
then the r i . voltage across each of 
these is given by: 

V, = J L _ (3) 
n 

The voltage detector output is ob-
viously 

Y R* \t R* - V - .IZo 
R, + R , " R, + R 

which is, to a good approximation, 

V, = Ra 
R, 

.IZo (4) 

The main design equation for all the 
instruments is therefore 

R 2 = 
n. Zo 

where the value for R2 includes the 
effect of VR1, if fitted. The dissipation 
of some of the components specified is 
quite high. For those planning to de-
sign different circuits, the following 
equations express the dissipation of Rl 
and the current transformer resistors, r. 

Win _ watts, 
Ri 

where Zu is the characteristic imped-
ance of the transmission line, and W 
is the transmitter output power. 

W , -
W . r 

n 2 . Zo 

o-oi 

(a) 

IOK KDK 
evoi 

SILICON JUNCTION DIODES 
( BYTOOI 1 N 4 0 0 2 ) 

( b ) • O-OI 

SILICON JUNCTION 
DIODE 

Fig. 5 .—(a) Bas i c l ogar i thmic conver ter . The SO uA . 
meter and i ts 10 k l l ohm mu l t i p l i e r res i s to r fo rm a high 
impedance vo l tmete r . W i t h the va lues g iven, the meter 
sens i t i v i t y i s approx imate ly logar i thmic tor power l eve l s 
f rom 10 m W . to 1 kW. (b) C i r c u i t U3ed to reduce the 
dynamic range of the l ogar i thmic network. A ca l i b ra t i on 

s ca l e is g iven In F ig . 7. 

F ig . 8 .—C i r cu i t of a d i rect- reading power- independent s .w.r . 
meter for 75 ohm sys tems . A t very low ref lected power 
leve l s (s .w.r . better than about 1.005:1) the meter reading Is 
s l i gh t l y power sens i t i ve . For th i s reason VR2 i s adjusted for 
fu l l sca le def lect ion under matched cond i t i ons at the h ighest 
power leve l to be used. F ig . 10 inc ludes a sca le su i tab le for 
use w i th powers up to 500 watts , when VR2 and the meter 
res i s tance total about 7.5 k i l ohms . The logar i thmic d iodes 
(1N4002 or a lmos t any s i l i c o n junct ion diode) must be 
matched, us ing the c i r cu i t of F ig . 11. VR1 may be connected 

ac ross R2 as i l l F ig . 1. 

r > 

F ig . 6 .—An exper imenta l l oga r i t hm ic wat tmeter . Two 1-21/32 inch 
Japanese 1 m A . meters and the i r assoc ia ted components w i l l just 
fit Into one of the sma l l e s t d iecas t boxes (2% x 4% x 1V5» inch] . 
The toro ida l t rans former . 27 ohm res i s to r s and OA91 detector 
d iodes are mounted cen t ra l l y on a sma l l sheet of paxo l in s tudded 

w i t h " tu r r e t t a g s " (Rad iospares) . 

so *0o 

+ + 
F ig . 7 .—Two s c a l e s for 50 ohm sys tems su i t ab le for cut t ing 

out and us ing on the unit shown in F ig . 6. F ig . 9 .—Deta i l s of the sens ing c i r cu i t s of the unit desc r ibed In F ig . 8. 

SILICON JUNCTION DIODES 
V . N 4 0 0 2 OR SIMILAR) 

SHORT LENGTH 
OF COAXIAL 

TRANSMITTER C A B L E \ 

24 SWG WIRE O N 
FX 1596 C O R E 

AERIAL 

WHm 
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where n is the current transform er 
ratio. In the instruments described, 
Win is about 5 watts, and Wr 2 watts 
for a transm itter power of 500 watts.
CALIBRATION

If the linear or logarithmic w att
meters, or the direct-reading s.w.r. 
meter, are built exactly as described, 
and used in systems of the correct 
impedance, the calibration given in 
Figs. 2, 7 and 10 will be sufficiently 
accurate for most purposes. For those 
devising their own circuits, the follow
ing procedure is recommended.

Accurate calibration of any of these 
instruments requires a high power r.f. 
source (a transm itter) and an r.f. 
voltmeter. The instruments can be 
reasonably calibrated without the r.f. 
voltmeter.

+
Fig. 10.— Scale for the unit shown in Figs. 8 and 
9. for a 75 ohm system. The s.w.r. scale is for 

forward powers between 50 and 500 watts.

The wattmeters are calibrated by 
feeding power through the meter into 
an appropriate dummy load (50 or 75 
ohms). VR1 is adjusted for minimum 
reflected power indication, and the 
power scale is marked according to the 
r.f. vollage appearing across the load.

If an r.f. voltmeter is not available, 
a peak-reading type can be made with 
a diode, capacitor and d.c. voltmeter. 
Alternatively, it is possible to infer 
the peak line voltage from the d.c. 
output of the forward voltage detector, 
which can be measured w ith a high 
impedance d.c. voltmeter. As the de
tector output is equal to the peak r.f. 
voltage applied to it, equation (4) 
leads to

V„„ =  2.8V ~  =  2.8'5/WR .5=-
Ri Ri

where V and W are line voltage and 
power as before and R is the load re 
sistance.

It would be difficult for most Ama
teurs to obtain sufficient high power 
carbon resistors to calibrate an s.w.r. 
meter by means of deliberate mis
matching. An indirect method is 
therefore proposed.

Disconnect R3 and R4 (Fig. 8) from 
the detectors, and connect them instead 
to two variable d.c. supplies. Set the 
supply connected to the forward circuit 
to +20 volts,t and plot the m eter read
ing as the second voltage is carried 
between zero and +20 volts. The ratio 
of these voltages corresponds to a de
finite s.w.r., which can be determined 
from equation (1).

Before carrying out this procedure, 
however, VR2 should be adjusted for 
full-scale deflection of the meter under 
matched conditions at the highest level 
to be encountered.
CONCLUSIONS

All of the instruments described in 
this article have been tested under
t This corresponds to a pow er of abou t 500 

w atts  in a 50 ohm  system .

Fig. 11.— Bread-board circuit for comparing the 
logarithmic properties of silicon junction diodes. 
The meter should be as sensitive a3 possible (such 
as an Avometer on the 50 microamp. range], and 
should not deflect appreciably from zero as the 
voltage applied to trie circuit is increased from 

zero to plus 9 volts.

actual operating conditions. Maximum 
power levels used varied from 100 
watts at 2 Me. and 300 w atts at 28 Me., 
to 1,200 w atts a t 3.5, 7, 14 and 21 Me. 
With the components specified the in 
struments will sustain power levels 
well above the kilowatt level for per
iods of tens of seconds.

Notes from Federal
We woud like to take this opportunity 

to introduce ourselves to all Australian 
and overseas Amateurs. Following the 
Wodonga Conference in September last 
year, it was moved that personnel from 
VK2 would be nominated to  fill this 
Federal position and at the last F.E. 
Convention in Canberra our term  of 
office was extended for another three 
years.

The members who form this com
mittee are Ian Mackenzie, VK2ZIM; 
Chris Jones, VK2ZDD; and Tim Mills, 
VK2ZTM, together with some additional 
help from John Rufus, VK2ZJQ, and 
Ross Mudie, VK2ZRQ. As a committee, 
we are a part of Federal Executive and 
our duties are the co-ordination of 
matters dealing with Repeaters, Trans
lators and allied v.h.f. and u.h.f. sub
jects. We may be contacted either via 
Federal Executive or directly a t P.O. 
Box 342, Crows Nest, N.S.W., 2065.

Our task up to now has been to  
establish contact w ith groups known to 
be interested in Repeaters, both in Aus
tralia and overseas, to continue the 
pattern of development set down at 
Wodonga and the last Convention, and 
to help frame future policies for what 
we hope will be the best available sys
tem for the Amateurs of Australia.

In looking back over the last 12 
months it is pleasing to note that stand
ardisation is largely being observed. In 
old Channel A (2 m etre f.m.) areas, 
like VK3, most operation has moved to 
the National Simplex channel—Channel 
B (146.000 Me.)—and new areas (VK6) 
have started on Channel B. All States 
have now started work on Repeater 
systems and except for a report that 
Southern VK7 may use Channel 3, all 
groups indicate that they will be using 
either Channel 1 or 4. (V.h.f. Notes
in recent issues of “A.R.” have indicated 
some of the channels and areas to be 
used.)

I t would appear that Repeaters will 
be the next major phase of Amateur 
activity in this Region and other parts 
of the world. Most of the American 
magazines for the past few months have 
carried articles on repeaters and f.m. 
The A.R.R.L. have formed an expert 
committee to investigate their own Re
peater position. The N.Z.A.R.T. are at

Anyone who has used a reflectometer 
(of any type) will testify to its useful
ness in establishing correct loading 
conditions. If all transm itter output 
power is known to be travelling up the 
feeder and not being reflected a t the 
far end, it must be radiating some
where.

It is hoped that by introducing fre 
quency independent directional w att
meters, one will be able to  make useful 
comparisons of absolute power levels. 
The logarithmic scales are an added 
convenience, and the direct-reading 
s.w.r. m eter offers a saving in meters.

The small physical size of the r.f. 
sampling networks makes these devices 
ideal for incorporating into transm it
ters and transceivers. All that is need
ed is an extra position on the main 
m eter switch.

Repeater Secretariat
work along similar lines to us. July 
“B reak-In” reports that they have 
chosen f.m. simplex channels of 145.8, 
146.0 and 146.2; as well as an a.m. 
Repeater on 2 metres in the Christ
church area.

On the Australian scene we will out
line w hat we know and would ask any
body with additional information to 
contact us.

Applications to establish Repeaters 
have been submitted to the Department 
from Brisbane, Orange, Sydney (as well 
as a 6 m etre a.m. system), Geelong and 
Hobart. A t the time these notes were 
compiled no unattended permission had 
been granted.

VK2: Recent net frequency changes 
took place and in fu ture Channel C 
will be 146.146, not 146.1; 6 m etre f.m. 
simplex will be 52.525 Me., not 53.950 
Me., which will be retained for W.I. 
C.E.N. links. A big release of low band 
f.m. units will help the equipment gap, 
both on 6 and 2 metres.

VK1: There is between 15 and 20 
units operating on 52.525 in Canberra.

VK4 recently formed a S tate Re
peater Committee with VK4ZEL as 
chairman and VK4ZAW as secretary. 
They are thinking of one Repeater for 
Brisbane and another for the Gold 
Coast area.

VK5: We understand that they will 
be setting up a Channel 4 system for 
the Adelaide area. This was a brief 
report from VK5ZDY who passed 
through Sydney recently.

VK6: Graham VK6ZDB advised that 
some operation had started on Channel 
B in the Perth area and, together with 
Mac VK6MM, will be building a Chan
nel 1 Repeater for the West.

The Repeater Secretariat is working 
on a small publication of all inform a
tion we can gather to help in the estab
lishment of Repeaters and advice will 
be given through this column when it 
is available. By the tim e you read this 
report there could be some changes in 
the above information, due to the time 
lag between the closing date of notes 
and the issue of “A.R.” If you have 
any information please send it early in 
November and we will try  and get it 
in the January  issue.

—F ederal R epeater Secretariat.
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CIRCUIT BOARDS FROM ODDS AND ENDS 
T. W. BARNES* VK2ABI 

Trial "hook-up" of circuit elements or 
even the permanent wiring of some 
circuit or device may be nicely managed 
without the use of matrix board, backed 
or unbacked, or of circuit board. This 
may be done by the use of various lugs 
available from at least two sources and 
of insulating sheet; apart from the lugs 
some specialised tools and punches are 
available. 

Formica or other finishing sheet of 
similar kind available is apparently 
based on bakelite; Formica has been 
found very satisfactory. This material 
may be left over from some job, or 
may be purchased as an off-cut. Insula-
tion resistance is very high. 

Many of the plastic bottles sold con-
taining half a gallon of detergent are 
also good insulating material, appar-
ently polyethylene or polybutylene. 
With a sharp pair of scissors a useful 
piece of sheet can be cut from one of 
these bottles. Perspex sheet is also 
useful. 
174 Cabbagetree Lane, Fai rymeadow, N.S.W., 

2519. 

| m vs < 

Formica and Perspex can readily be 
cut by first scoring with a file, ground 
to a chisel edge. After clamping the 
sheet between suitable blocks, a sharp 
bend will break the sheet along the 
score mark. Formica breaks more 
cleanly when the sheet is scored on 
each face at the position of the cut. 

Components are fixed by use of the 
various lugs available from Zephyr or 
elsewhere. Two particularly useful lugs 
are the smallest plain eyelet and the 
tagged eyelet (Fig. 1); however, other 
types are available for special pur-
poses. 

These two lugs are of a length suit-
able for 1/16" sheet. To fix them, a 
hole is drilled in the sheet with a 
number 41 drill. An eyelet is inserted 
through the sheet and placed with its 
head against a flat steel surface. The 
open end may then be lightly swelled 
with a centre punch. If the lightly 
swelled end is now placed against the 
steel surface, another light blow with 
the centre punch will neatly flatten 
the open end of the eyelet and tighten 

Fig. I. 

KMI88 ......... 
<ij® « €k?V» 
* •» « J ^ 
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Fig. 2. 

it on the sheet. There are special tools 
for this and other operations. 

Where many holes are needed a drill-
ing jig can be made from 1/8" mild 
steel plate, through which a 41 drill 
quickly and accurately locates the posi-
tion of the holes. Carefully "laid out" 
and made, one jig permits quite long 
rows of holes to be drilled, as shown in 
Fig. 2. This figure shows the clock 
portion of a counter and the lugs ready 
placed for the wiring of a gated flip-
flop. Point to point wiring and compon-
ent placement may be above and/or 
below the board. 

Retirement oj? 

*W\r. darrod 

Late in September a presentation 
was made to Mr. Charles Carroll, who 
was Controller Radio Branch until his 
recent retirement. The occasion was 
the Annual Dinner of the VK3 Division. 
Among those present were Senior 
Officers of the Postmaster General's 
Department and members of Federal 
Executive. Michael Owen, VK3KI, Fed-
eral President of the W.I.A., made the 
presentation of a suitably inscribed desk 
set to Mr. Carroll. 

Mr. Carroll will be remembered as 
being the chief Post Office negotiator 
when the new Handbook was being dis-
cussed and has been responsible for the 
many privileges recently afforded the 
Australian Amateur Service following 
Institute representation, as for example, 
beacon and v.h.f. repeater operation. 
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SOLID STATE 4-BAND RECEIVER

Weston Electronics Pty. Ltd. have 
recently introduced to Australia an all 
solid-state 4-band communications re 
ceiver that is creating more than un 
usual interest for a num ber of reasons. 
Known as the Realistic DX150, this 
receiver features a wide performance 
spectrum. Another outstanding feature 
is its ability to operate from a variety 
of power sources: from a.c. mains, or, 
dry cells—if current fails or is not 
available, it will also operate from a 
car cigarette lighter or any 12v. d.c. 
source.

Technically the Realistic DX150 is a 
single conversion, four bands, superhet.. 
tuned r.f. stage, two i.f. stages, full wave 
product detector for s.s.b.-e.w., fast and 
slow a.g.c., variable pitch b.f.o., illum 
inated electrical bandspread, fully cali
brated for Amateur bands, cascade r.f. 
stage, a.n.l. for r.f. and a.f., zener stabil
ised, o.t.l. audio, illuminated S meter, 
built-in monitor speaker, frequency 
range 0.535 Me. to 30 Me., front panel 
antenna trimmer, r.f. gain control, oper
ation from 240v. a.c. or 12 volts d.c., 
eight D type dry cells give approxi
mately 100 hours continuous operation. 
Dimensions: 6£" h. x 14" w. x 9" d.; 
weight 17 lbs.

Housed in attractive grey m etal cab
inet with substantial polished metal 
front panel and solid metal knobs, the 
Realistic DX150 is a classic example of 
“handsome is as handsome does,” it 
looks good and performs accordingly.

Literature is freely available from 
Weston Electronics Pty. Ltd., 376 East
ern Valley Way, Roseville, N.S.W., 2069.

HORWOOD R.F. INSTRUMENTS
Two new r.f. test instruments that 

will find ready acceptance by Amateurs 
and commercial users, are the PM502/T 
r.f. power meter, and the SW502 v.s.w.r. 
meter. These units are small in size, 
both offering portability, due to their 
light weight and small size, making 
each ideal for field day experiments 
and mobile application. They are de
signed specifically for assessing the 
performance of experimental circuits, 
transmission lines and antenna systems. 
Detailed specifications are featured in 
Radio Parts’ advertisement on the back 
cover of this issue.

QUARTER CENTURY WIRELESS 
ASSOCIATION

A m eeting  was bed on W ednesday n ight, 
17th Septem ber, 1909, a t  The Com bined S er
vices Club, 5 B arrack  St., Sydney, w herein  the  
Sydney ch ap ter of the  above Association was 
inaugurated .

The following officers w ere  elected: H. Cal- 
derco tt, VK2DA, chairm an; G. W ilson, VK2- 
AGO. secre ta ry ; B. A nderson, VK2AND, tre a s 
urer.

I t  was decided to hold a m onth ly  d inner 
ge t-toge ther on the  first W ednesday of each 
m onth, J an u a ry  excepted, a t  6.30 p.m. a t the  
Com bined Services Club, 5 B arrack  St., Sydney.

A ny A m ateur w ho has held a licence for 
tw enty-five years or m ore is welcom e to join. 
The subscription is: jo in ing  fee $3.00, 3 -year 
subscription $5.00 o r life m em bership $6.00. 
For fu r th e r  particu lars , phone the  S ecretary , 
a t Sydney, telephone 43-2427, or w rite  to  31 
G lenview  S treet, G reenw ich, N.S.W., 2065.

PROVISIONAL SUNSPOT NUMBERS
JULY 1969

Day R Day R
1 ......... 106 16 64
2 ......... 111 17 71
3 ......... 167 18 66
4 ......... 155 19 59
5 ......... 131 20 54
6 ......... 130 21 55
7 ......... 103 22 51
8 ......... 121 23 43
9 ......... 114 24 51

10 ......... 112 25 43
11 ......... 109 26 49
12 ......... 98 27 49
13 ......... 92 28 79
14 ......... 69 29 84
15 ......... 71 30 90

31 128
M ean equals 87.9.

—Swiss Federal O bservatory , Zurich.

AUSTRALIS OSCAR 5 
LAUNCH IMMINENT
The launching into orbit of the < 

first Australian-built Amateur S 
Radio satellite, Australis Oscar 5 < 
is now expected to take place S 
about the middle of November. >

A summary of the Australis ) 
Oscar project appeared in “A.R.” > 
last month. One important change < 
has occurred since that summary ) 
was published. A problem has ? 
arisen with the command receiver < 
in the satellite and it will not be S 
possible to command the 29.450 ) 
Me. transm itter on and off. For s 
this reason, both of the satellite’s ) 
transm itters will operate continu- < 
ously from launch until the end J 
of the satellite’s active life. Be- ) 
cause of this, it is expected that < 
Australis Oscar 5 will transm it ) 
for three to four weeks after ) 
launch. This, of course, makes it s 
most important that Amateurs in- 5 
tending to track the satellite ) 
should be ready to do so when it \ 
goes up, rather than a week or > 
two afterwards. <

The latest news on the launch- 5 
ing date can be obtained by listen- < 
ing to the W.I.A. weekly Divis- S 
ional broadcasts, by participating 5 
in the Australis skeds on 3555 Kc. < 
at 1000 GMT each Friday or by S 
contacting the Oscar State Co- ? 
ordinators. The State Co-ordina- s 
tors have information available ) 
on when the satellite will be aud- < 
ible to Amateurs and S.w.l’s in s 
Australia. The names of the State > 
Co-ordinators appeared in Octo- < 
ber “A.R.,” on page 7. S

&eview
ADVANCED TECHNIQUES FOR 
TROUBLESHOOTING WITH 
THE OSCILLOSCOPE
R o b e r t  L . G o o d m a n

H ere is a practical guidebook on using  m od
ern  scopes, including  those em ploying  tr ig 
gered-sw eep and  du a l-trace  capabilities. As 
m any progressive technicians have learned, a 
triggered-sw eep  scope is an invaluable  a id  In 
locating c ircu it troub les in m odern  electronic 
equipm ent. No longer a lu x u ry  Item , I t  Is a 
v ital link in efficient, profitable troubleshooting.

A triggered-sw eep  scope belongs in every 
l.v. shop, and  th e re  a re  m odels priced  w ith in  
the budgets of most t.v. shops. This book 
describes several reasonab ly-priced  m odels (in
cluding a k it type  i. how they  w ork, and how 
they  can be used to c u t dow n troubleshooting  
time. The book shows how  to  in te rp re t w ave
form displays (w ith  over 100 photos), and  how 
to em ploy th e  advan tages of a sing le-or dual
trace  triggered  sweep in tu b e -ty p e  o r solid 
s ta te  circuits.

D espite th e  em phasis on triggered  sweep, 
m ost of the  troubleshooting  procedures de
scribed  can be perform ed w ith  a s tan d ard  
serv ice scope. T riggered-sw eep ju s t m akes the  
Job easier.

F o r openers on p rac tical applications, th e  
au th o r suggests stereo  troub leshoo ting  proced
ures, f.m. m ultip lex  tests and  alignm ent, separ
ation and  su b ca rrie r phase checks, and  “com 
p lem entary  sym m etry" solid  s ta te  stereo  am pli
fiers. C hap ter 7 gets dow n to  th e  brass tacks 
of solid state  servicing—th e  do’s and  do n ’ts 
as they  apply  to specific c ircu its—including 
pulse and  squarew ave tests fo r transisto r and 
IC circuits. Also described is a sim ple in e x 
pensive cu rv e -tra cer fo r solid s ta te  com ponent 
checks.

Triggered-sw eep scope applications in video 
i.f. and rem ote control c ircu it a lignm ent are 
covered in C hap ter 9. including  Z en ith ’s “speed 
a ligne r"  generator. The au th o r describes i.f. 
and trap  ad justm en t, colour bandpass a lign
m ent, and  overall v.h.f. tu n e r  i.f. checks, as 
well as f.m. receiver a lignm ent and  tu n e r  tra c k 
ing. C hap ter 10 goes in to  colour receiver 
troubleshooting , w ith  m any case h istories of 
horizontal o u tp u t c ircu it troubles, boost am 
plifier “spooks,” b u rs t am plifier checks, colour 
oscillator a.f.c. defects, etc. In  th is  age of 
increasingly  com plex e lectronic devices, this 
book w ill help  the read er becom e fam ilia r w ith  
the  use of a triggered  scope in a m inim um  
am ount of tim e, th u s  p reparing  him  no t only 
for th e  p resen t b u t fo r w hat lies ahead.

256 pages. 267 illustra tions, 11 chapters. P rice  
$US7.95 hardbound . $US4.95 paper.

HOW TO FIX TRANSISTOR RADIOS 
AND PRINTED CIRCUITS
Leonard C. Lane

H ere is a com pletely updated , revised edition 
of th e  fam ous best-selling  classic on transisto r 
rad io  repa ir—a to ta lly  new , second edition  of 
an a ll-tim e best seller. In  add ition  to  ex ten 
sive enrichm en t and  re -a rran g em en t o f th e  
first ed ition, th e  au th o r brings FETs, zener 
diodes, f.m. radios—in fact, every th ing  related 
to the  cu rre n t s ta te  of the  a r t—into  th e  p ic ture . 
H ere’s the  perfec t reference and  guide for 
electronic  techn icians w ho need to  understand  
and  rep a ir sem iconductor c ircu its  efficiently. 
For beginners, th is  single volum e provides the 
p ractical know ledge needed to fix any  tra n 
sisto r radio.

For those in te res ted  in tran s is to r physics, 
fundam entals  a re  em phasised in th e  first tw o 
chapters. C hap ter 2 exp lains how transisto rs  
a re  “pu t to g e th e r.” and  in troduces basic c ir
cuits. The real “m eat” begins in ch ap ter 3 
w hich thoroughly  covers am plifier fundam en t
als, basic c ircu it configurations, biasing, FETs, 
JFET s and  IGFETs. The nex t tw o chapters 
a re  devoted  to r.f. and  i.f. am plifiers, detector 
and a.g.c. circuits, p lus m ore advanced radio 
circuits, including  o u tp u t stages. C hapter 6 
concen trates on auto radios and  ch ap ter 7 on 
f.m. radios. In  describ ing  each  type  of r e 
ceiver, the  au th o r begins his descrip tion  a t 
the “ fron t en d ” and  “w orks” th ro u g h  to  the  
o u tp u t stages.

T he nex t th ree  chap ters  exp lain  solid s tate  
servicing, rep a ir techniques, m easurem ents, 
transisto r testing, and  alignm ent, w hile chap 
te r 11 covers the  sam e categories in regard  
to p rin ted  circuits. C hap ter 12 presents num 
erous troubleshooting  charts  designed to  help 
locate and  rep a ir all common com plaints in  
tran s isto r radios.

256 pages, over 150 illustra tions. 12 big chap
ters. Price: $US7.95 hardbound , $US4.95 paper- 
bound.
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REMEMBRANCE DAY CONTEST RESULTS

TASMANIA WINS R.D.
To Tasmania for the second year in 

succession goes the honour of winning 
the R.D. Contest. Their high percent
age of participation and high State 
points kept them on top. This year’s

highest scorer, VK9DJ, entered a log 
of 1,969 points for approximately 22 
hours of operation. Quite an effort to 
help his Division.

—Nell Penfold. F.C.M., for F.C.C.

DETAILS OF DIVISIONAL SCORES

Division
Log

Entry Licensees
Partici

pation

Average 
Top Six 

Logs

Points per 
Contact of 

Top Six Logs

Total
State
Points

State
Score

VK2+1+9 m 1,972 5.6 1,071 2.7 32,948 2,926
VK3 82 1,785 4.6 781 2.2 21,014 1,746
VK4+9 79 752 10.7 1,276 2.9 33,463 4,544
VK5+8 89 769 11.4 1,024 2.1 25,337 3,920
VK6+9 56 436 12.4 916 2.4 17,456 3,083
VK7 59 238 24.7 1,068 2.2 15,810 4,987

DIVISIONAL TROPHY WINNER
TASMANIA

NEW SOUTH WALES
(including A.C.T. and Norfolk Island) 

Transmitting Phone (a)

Transmitting Open (c)
VK2BO .. .. 1173 Pts. VK1AR .. .. 

2PU .. .. 519 „

VICTORIA
Transmitting Phone (a)

1JG .. .. .. 1105 „  2BMK 204 „
2XT .. .. 1054 „  2KA .. .. 198
2AD .. .. 1015 „  2RTJ .. .. 143
1VP .. .. 1002 „  2GV .. .. 135 „
IAN . .. 991 „  1JL .. .. 126 „
2TS . .. 848 „  1DR .. .. 119 „
2YN .. .. 816 „  2BNA .. .. 116
2DM .. .. 794 „  2BNK .. .. 114 „
2ABA .. .. 776 ., 2GN .. 109 „
2BGF .. .. 754 „  2CU .. .. 105 „
2AKX .. .. 696 „  2PN .. .. 104 „
2AJY .. .. 677 „  2UJ .. .. 90 ..
2APP .. .. 662 1EM .. .. 85
2SB .. .. 653 „  1WT .. .. 84 ,,
2APQ .. .. 651 2 AND 83 „
2FM .. .. 636 „  2BJT .. .. 74 „
2RX .. .. 613 „  2ABC 71 „
2ATT .. .. 600 2ZCF . .. 70 „
2ADJ .. .. 595 „  2SG .. .. 55 „
2AMM .. 571 „  2AIM .. .. 55 „
2DK .. .. 549 2AFY .. .. 50 „
2AXL .. .. 506 „  2AAH .. .. 50 „
2RB .. .. 462 „  2AOX .. .. 48 „
2BDB .. .. 456 „  2AKL .. .. 44 „
2CK .. .. 455 „  2AKV .. .. 43 „
2AGF .. .. 454 .. ICR 42 „
2ADA .. .. 414 „  2ZCT/P 41
2AFD .. .. 407 „  2DO .. .. 37 „
2BKM .. 396 „  2AAT 33 „
2AEO .. .. 366 „  2RP .. .. 31 ..
2BHD .. .. 349 „  2ZVF .. .. 28
1AOP .. .. 339 „  1ZWP 25
2QZ .. .. 332 „  ID A  .. .. 23 „
2AKO .. . 319 4ZLO/P 21
2CN .. .. 302 „  2IJ ......... 19 „
ILF .. 300 „  2CS .. .. 18 „
1RY . .. 296 1ZMR 18
2AJL .. 296 „  1ZTA .. .. 18
2MW .. .. 280 „  2AUC .. 17 „
2AXJ .. .. 279 „  2ZPC .. 17 „
2FC .. .. 265 ., 2ZIC .. 15 „
1MR .. .. 256 „  1ZRH 15
2ACD .. .. 246 „  2ZKF/P 13
2AEC .. .. 237 „  1ML .. .. 13 „
2AWN .. 227 „ 1ZRN .. .. 11 ..
2WT 211 „  1RD 6
2AIC .. .. 211 2ZTQ .. 5

Transmitting C.W. <b)

VK3XY
3APN
3AUT
3AUH
31B ..

278 Pts. 
277 „  
214 „  
200 „ 
141 „

VK3AMA 
3ACA . 
3AXK 
3RJ .. .

365 Pts.

<3VK .. 880 Pts. VK3HE .. 205
3ADW 817 3EF .. 203
3AMK 764 3AR .. 178
3AXM 750 3AOW 148
3WW . 749 3PR .. .. 137
3AXV .. 724 3AAJ .. .. 128
3AUJ .. . 706 3ZX . 114
3AGF 655 3WIA .. .. 103
3JI .. 655 3ASV .. . 100
3AUL .. . 650 3FJ 95
3ASQ .. 627 3PW 94
3AYF .. 592 3ARO 89
3RV .. 583 3UG 76
3KI ........ 501 3DY 76
3BA .. 433 3AUO .. 73
3AOS .. . 432 3AER 58
3WK .. . 373 3VF 46
3YQ .. . 369 3AFI .. 40
3IZ ........ 335 3LV 37
3ASN .. 332 3AJP .. 36
3SM .. 331 3AIS .. 32
30P . 327 3AEL .. 31
3BBB/T 311 3ZCJ .. 29
3EG .. 272 3ZPP .. 28
3QZ .. 270 3ZBB 26
3AVR .. 263 3WQ .. 25
3QV .. 262 3 A LP  .. 12
3AUN .. 254 3ADP . 9
3ASI .. 231 3ZBI .. 5
3AMO 216 3RA 5
3RZ .. 212 3ZVJ .. 5

Transmitting C.W. (b)
101
72

VK4LE 
4XY/P 
9BK 
4FA/P 
4FH 
4UC 
4KH 
4RF 
4FN 
4MW 
9RY 
4SF 
4ZT 
4HW 
4DZ 
4ES 
4NP 
9WD 
4PJ 
4WY 
4NS 
4RE 
4BL 
4SR 
4BG 
40F

Transm itting
.. .. 728 Pts. 

660 „  
649
640 „  
587 „  
559 ,t 
537 „  
531 „  
516 „  
473 
408 „  
389 „  
378 „  
353 „  
328 „  
315 „  
315 „  
313 t, 
303 „  
286 „  
262 „  
253 „  
233 
215
193 „  
191

Phone (continued) 
VK4SA 

4RZ 
4EH 
4XV ..
4JI .. ..
4JLO 
4ZW ..
4GG ..
4QW .. 
4XJ/M 
4FP 
9BS 
4LN 
4GT 
4NV ..
4BQ ..
4TC ..
4QT ..
4VJ ..
4TK ..
4JW ..
4AQ 
4VX ..
4ZZ 
4KS ..
4XZ

88 Pts. 
86 „ 
81
78 „  
74
72 „
72 ..

64
56
56
32
31
30
29
29
28
27
27
26
21
21
20
19
16

4CZ .. .. 183 „ 4UG .. .. 16 „
4MJ .. .. 157 „ 4ZJE .. .. 12
4QA .. .. 117 „ 4ZAL .. .. 7
4HZ .. .. 106 „ 4AR .. .. 6

Transmitting C.W. (b)
VK4KX .. .. 445 Pts. VK4MY .. .. 86 Pts

4LV .. .. 367 „ 4KK .. .. 35 ,,
4XW .. .. 252 ,, 4DU .. .. 32
4XP .. .. 157

Transmitting Open (c)
VK4DB .. .. 658 Pts. VK4GW .. .. 335 Pts

SOUTH AUSTRALIA
(including Northern Territory) 

Transmitting Phone (a)
»» VK5FT .. 1160 Pts. VK5PB .. 104 Pts.

5NN .. 1103 „ 5JC 99 .,
5BI .. .. .. 1039 5DO 94 „

” 5QX .. 982 „ 5ZX 67 „
5TY .. 973 „ 5TW 66
5EJ .. 885 „ 5TU .. 60 „
5EF .. 870 „ SMS 60

" 5ZK .. 853 „ 5KC . 60
" 5XW .. .. 808 „ 5RR 55

5LN .. .. 663 „ 5ZKK 52 „
" 5GZ 645 „ 5KY .. 43 „
" 5GV 559 „ 5XY .. 42 „

5 A X  .. 454 „ 5ZNH .. 42 „
5FL 446 „ 5VA 41 M

" 5LP 353 5GF 39 „
" 8CM .. 329 5ZDX 32 „
" 5VL 312 „ 5UC 25
" 5EK .. 271 „ 5ZBT 22 „
" 5HH .. 252 „ 5ZBU 21 ..
” 5GM .. .. 215 „ 5DF 21 ..
" 5CY .. .. 183 5CA .. 16 „
” 5IF .. .. 179 „ 5KO .. 16 ..
” 5PH 177 „ 5ZFJ .. 14

5MF .. 174 „ 5ZRG .. 13 ..
5LQ .. 167 „ 5ZQ 11 „

Pts. 5UF 137 „ 5ZWW 7 „
5LC 121 „ 5ZHM 6 „
5VB 118 5CJ 5 „

M 5ZA .. 115 ..

Transmitting C.W. (b)
Transmitting Open (c) VK5XK .. .. 322 Pts. VK5LD . . 122

.3QI .. .. 687 Pts. VK3QP 99 Pts. 5FH .. .. 249 „ 5HO .. 113
3ARM .. 481 „ 3YO . 92 „ 5PC .. .. 162 „ 5TL .. . 79
3CDR .. .. 275 ,r 3JU 36 8HA .. .. 161 „ 5MZ .. .. 66
3YC . .. 256 „ 3ABA 30 „ 50R 156 „ 5RK .. .. 31
3XB 246 „ 5AU 149 5JG .. .. 21

5MY .. .. 133 ,, 5KU . 17
5LF .. .. 125

QUEENSLAND
(including Christmas Island)

VK2QL .. .. 405 Pt«. VK2ZO .. 120 Pts
Transmitting Phone (a)

2VN 292 „ 2RJ 116 .. VK9DJ . 1969 Pts. VK4LZ 908 Pts.
2BF .. 255 ., 2PQ .. 105 „ 4EQ .. .. 1312 .. 4GI 885 „
2HW .. . 172 „ 2IC .. .. 47 „ 4LT .. . 1283 4NO 801
2RA .. .. 157 „ 2JY 30 .. 4WW .. .. 1279 „ 4LJ 792 „
2BKH .. .. 148 .. 2HZ .. .. 19 „ 4DP .. .. 908 4LB 758 „

Transmitting Open
VK5GW .. .. 1172 Pts. VK5HM 

5FO . .. 116T „  5NJ
5KG .. .. 995 „  5RG
5PF .. .. 621 >t 5DV
8KK .. . 561 5WI
5FM .. .. 536 „  5WN
5CV .. .. 378 „  5FY
5WO .. .. 376 5QR
5VW .. . 349 „

(C )

264
244
241
140
91
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WESTERN AUSTRALIA
(including Papua-New Guinea)

T ransm itting Phone (a)
VK6CT . .. 931 Pts. VK6AO 164 Pts.

6ID 812 „ 6TS . . 156 ..
6TR .. 782 „ GDC 154
6ZK .. 740 „ 6TU 136
6TG .. .. 705 „ 6WD 131
6DT 694 „ 6RG 124 ..
6DA .. .. 683 „ 6TX . 92
6KK .. 370 „ 6WL .. 90
6KM 360 „ 6KN 53 „
6WY .. .. 355 „ 6WI . .. 31 „
6NM .. .. 352 „ 6ZDB 30 „
6FG 314 .. 6XW . 27 „
6CA .. ■■ 304 6MO .. .. 23 ,,
6BT . 276 „ 6GL 22 ..
6JY 254 6XY 22
6TB .. 245 „ 6TM .. . 22 ..
6EP . 219 6MM .. .. 20
6XX . . 204 6ZBT .. . 14
6GR 178 „ 6ZEQ 7
6D1 . .. 175 „

T ransm itting C.W. (b)
VK6WT .. .. 472 P ts. VK6CR .. 49 Pts.

6AJ 82 „ 6GA 33 „
6ZZ .. .. 50 „

Transm itting Open (c)
VK6CW .. .. 1136 P ts. VK6JK 367 Pts.

6BE .. 1031 „ 6QJ 280 „
6MA .. .. 818 „ 6ZW 237 „
6RU . 726 .» GOV 265
9X1 . 598 „ 9DR 230
6ED .. .. 573 „ 6AI .......... 52 „

TASMANIA
T ransm itting Phone (a)

VK7AZ 1236 Pts. VK7PF .. . 133 Pts.
7KJ 1180 „ 7IL .......... 118
7JV .. .. 1173 7FM . .. 117 „
7TX .. .. 1164 7AB .. 79 „
7FB 836 „ 7UV . .. 68 „
7MD . .. 819 „ 7SF 50
7RC 788 7UX .. .. 43 „
7KK 666 „ 7JD .. .. 40
7ZX .. 581 „ 7MR 34
7WF .. . 534 7ZRO 33
7PA 477 „ 7HJ .. .. 32 „
7RZ 472 „ 7ZMS .. .. 30
7EJ .. .. 270 „ 7JO 25 „
7WH . .. 262 „ 7PS 24 M
7NC 262 .. 7ZOR 21 „
7KH .. 206 7LZ .. .. 19 ..
7JF 192 „ 7DR 18
7LS 186 7WK 17
7DK 178 „ 7ZTG 15 „
7MX 173 „ 7LD 14
7BM 161 „ 7BQ 12 „
7EB .. .. 150 „

T ransm itting C.W. (b)
VK7CH .. .. 287 P ts. VK7KS 48 Pts.

7GC 248 .. 7BJ 48
7MZ 175 ,. 7JB 27
7RR . .. 140 „ 7GV 25
7LJ .. 128 .. 7YL .. 15 „
7CM 117 .. 7KA 14
7RY .. .. 100 „

Transm itting Open (c)
VK7ZZ .. .. 750 P ts. VK70M 56 Pts.

7AL .. .. 720 „

AUST. CAPITAL TERRITORY

PAPUA-NEW GUINEA AND 
TERRITORIES

T ransm itting  Phone (a)
VK9DJ 1969 P ts.—Score to VK4

9BK .. .. 649 .. „ „  ..
9RY . .. 408 „ „  „
9WD 313 „  „  „ ..
9BS 36 ..................................

T ransm itting  Open (c)
VK9XI . 598 P ts.—Score to  VK6

9DR .. .. 230 „ ...................

LISTENERS’ SECTION
VK2 L3377/2—T. Ham bling .........  848 Pts.

L2022—D. G ran tley .............  537 ,,
L2074—J. H illiard  .......... ..........  513 „
R. C arte r ............................. .............. 502
L2161—C. K ilduff ............ .............  471
L2259—P. Vernon ........... .............. 378 M
S. V oron .. .......................... ............. 350
L2033—D. Shepard ......... ..........  150 . .
A. P e te rs  ............................ .............. 134 .
R. Davis ............................ . Inco rrec t Log

VK3 St. P a u l’s College R.C. .............  1053 Pts.
R. H anel ............................... .............  763 „
A. Cox .................................. .............  611 M
M. B att ................................. ............. 516
M. Cox ................................. .............  483
P. B arker ............................ .............  451
E. Trebilcock ..................... .............  266
G. Earl ................................. .............  217
R. M ajor ........................... ..........  101
T raralgon Tech. R .C....... .... Incorrect Log
K. Wood ............................ .... Inco rrec t Log

VK4 C. K enny ............................ .............  864 Pts.
K. C unningham  ................ .......... 741 H
M. J  oyce ............................. .......... 573 l(
E. M oore ............................. .......... 399 tt
C. T horpe ........................... .............  302
G. F ran k s  ............................ .............  89 „

VK5 L. E arl .................................. .............  1677 Pts.
S. R uediger ......................... ............. 1342 ■
T. H annaford  ..................... .............  502
R. Edm eadcs ..................... .............. 416
R. W alpole .......................... ............. 202 „

VK6 P. D rew  .............................. ..........  1576 Pts.
R. W ake ............................... .............. 350
D. Sm edley ......................... .............  113 ,,

VK7 R. M utton ........................... .............  1318 Pts.
A. Dixon ............................. .......... 1031
B Livingston ..................... .............  928
R. E vere tt ........................... .............  906 „

ANALYSIS OF R.D. RESULTS
TO P SIX  LOGS

VK2ASZ 1256 P ts. 429 Contacts
1JG ..................... 1105 „ 431
2XT .................... 1054 „ 336
2AD .................... 1015 „ 367
1VP .................... 1002 „ 385
IAN .................... 991 „ 426

6423 Pts. 2374 Contacts

VK3VK ................... 880 Pts. 383 Contacts
3ADW .............. 817 „ 334
3AMK ............... 764 „ 312
3AXM ................ 750 350
3WW ................. 749 „ 329
3AXV ................ 724 316

4684 Pts. 2024 Contacts

VK9DJ 1969 Pts. 685 C ontacts
4EQ 1312 463
4LT . 1283 400
4WW 1279 „ 392
4DP . 908 .. 311
4LZ .. 908 „ 330

7659 Pts. 2581 C ontacts

VK5FT 1160 Pts. 448 C ontacts
5NN .. 1103 461
5BI 1039 417
5QX .. 982 393
5TY 973 409
5EJ .. 885 355 »

6142 Pts. 2483 Contacts

VK6CW 1136 P ts. 484 Contacts
6BE 1031 477
6CT 931 „ 388
6MA .. 818 354
6ID .. 812 350
6TR .. 782 „ 339 ..

5510 Pts. 2296 Contacts

VK7AZ 1236 Pts. 579 Contacts
7KJ 1180 „ 537
7JV 1173 „ 514 n
7TX 1164 „ 502
7FB 836 365

7MD . 819 „ 421 H
6408 Pts. 2918 Contacts
• — —

MODE OF TRANSM ISSION
From  a sam ple of 365 logs en te red  in  the  

C ontest, of in te res t perhaps is th e  following 
b reakdow n of s ta tio n s’ m ode of operation:—

SSB a m
Mode

N ot Shown
VK2 65 7 8

3 45 14 8
4 58 8 5
5 39 10 13
6 36 2 6
7 33 5 3

— _ __
276 46 43
— — —

T ha t is 76% used  SSB, 12.6% used  AM, and
11.4% d id n ’t ind icate  th e type of em ission on
th e ir  log.

☆

CONTEST CALENDAR
9th Nov.: In te rn a tio n a l OK DX C ontest (c.w. 

only).
8 th /9 th  Nov.: R.S.G.B. 7 Me. Contest (phone).
29th/30th Nov.: “CQ” W.W. DX C ontest (c.w.).
6th Dec. *69 to 11th Jan . ’70: Ross A. Hull 

V .h.f. M em orial Contest.
6 th /7 th  Dec.: C.H.C. In te rn a tio n a l DX Con

te s t (c.w .).
13th/14th Dec.: C.H.C. In te rn a tio n a l DX Con

te st (s.s.b.).
7 th /8 th  Feb.: *John M. M oyle N ational F ield 

Day.
7 th /8 th  Feb.: 36th A.R.R.L. In te rna tiona l DX 

C om petition l i s t  phone w eek-end).
21st/22nd Feb.: 36th A.R.R.L. In te rn a tio n a l DX  

C om petition (1st c.w. w eek-end).
7 th /8 th  M arch: 36th A.R.R.L. In te rn a tio n a l DX 

C om petition (2nd phone w eek-end).
21st/22nd M arch: 36th A.R.R.L. In te rna tiona l 

DX Com petition (2nd c.w. w eek-end).
•N.B.—The da tes given previously  fo r th e  F ield 
Day C ontest ils t/2 n d  Feb.) w ere incorrect. 
The dates above are  correct.

T ransm itting  Phone (a)
VK1JG .. 1105 P ts. VK1WT 84

1VP .. 1002 „ ICR 42
IAN .. 991 m 1ZWP .. 25
1AOP .. 339 „ IDA 23
IL F .. 300 M 1ZTA 18
1RY .. 296 „ 1ZMR 18
1MR .. .. 256 „ 1ZRH 15
1JL .. 126 „ 1ML 13
1DR .. 119 „ 1ZRN 11
1EM .. 85 „ 1RD 6

Transm itting  Open (c)
VK1AR .. . 365 Pts.

NORTHERN TERRITORY
T ransm itting

VK8KK . . . .  561 P ts.—Open 
8CM .. .. 329 —Phone 
8HA .. .. 161 „ —C.W.

CHOOSE THE B E S T -IT  COSTS NO MORE

O. T. LEMPRIERE & CO. LTD. Head Office: 31-41 Bowden 8t., Alexandria. N.8.W, 2015 
and at Melbourne —  Brisbane —  Adelaide —  Perth —  Newcastle
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m
Overdead

Reac^azine re v ie w
Compiled by Syd Clark, VK3ASC

Shortly after I began doing “ odd jobs”  for 
the Editor of “ A.R.”  he handed me a pile of 
overseas magazines and asked me to check 
them and suggest articles which would be 
suitable for reprinting. The magazines were 
duly culled and an index o f the contents 
transcribed onto paper together with comments 
and suggestions. To my very great surprise, 
I found the “ resume”  published as a review 
in “ A.R.”  Some readers have been kind 
enough to read what had been written and 
some of them even commented favourably on 
the writings and so the “ review”  has been 
turned into a regular feature, not only in 
“ A .R ." but also on the W.I.A. Victorian D iv
ision Sunday morning broadcasts. It is heart
ening to the writer to know that his fellow  
Amateurs find something to interest them in 
the reviews from time to time and the hours 
spent compiling the notes w ill have been well 
spent if the level o f knowledge in the Ama
teur ranks is improved thereby. To those who 
have commented favourably—TH A N K  YOU.

“QST”
August 1969

More Power on 144 Me. with Transistors,
WA6BWP. Getting above the milliwatt level 
with solid state devices.

Fixing the Station Receiver, K4IPV. Some 
useful pointers on making success o f a failure. 
Various methods o f fault-finding are discussed.

A  Frequency Counter with Binary Coded 
Decimal Readout, WB2MEX. A  reasonably sim
ple device using a handful o f ICs to count to 
9 Me.

Long Wire Inverted Vee Antennas and Tuner,
W3FQJ. The author o f this article describes 
how to make simple “ droopy dipoles”  operate 
on a number o f bands with low  impedance 
feed.

A  Modification for the Heath HD-19 Elec
tronic Keycr, K1TVF.

Bnitding a Novice Rig from an old TV  Set. 
W1ICP describes how to build a 75 watt trans
mitter for c.w. operation on 80, 40 and 15 
metres. The only part of the t.v. set he 
appears to have made use of Is the power 
supply.

Fast and Easy Printed Circuit Boards,
W8EYM. The title is self explanatory.

D.C. Voltages and the P I Network, W4PPB. 
This author raises a point which is often 
not clearly explained in pi network design 
data. Most designers recommend the use o f 
an r.f. choke between the antenna terminal and 
earth. W8EYM suggests this is not the only 
reason.

College Competition — Impending Disaster,
K4FW. Perhaps they indulge in different sorts 
of activities at American colleges?

The New Ham Alphabet, W7RGL. The most 
up-to-date Amateur jargon.

PC Layout Enlargement, ZL2ARP. For those 
who find the standard p.c.b. too small.

A  Crystal Substandard using Integrated Cir
cuits, ZL2ACF. This unit produces outputs at 
500 Kc. intervals throughout the spectrum and 
uses two SN17819, one SN17911 Integrated 
circuit and a 2N3826 buffer.

“CQ”
July 1969

Slow Scan Television, W9NTP, Part 1. De
scribed as a new frontier of Amateur commun
ication. This article even Includes a picture 
which was received by VK3AHR on 20 metres.

Swiss Radio Amateurs Help the International 
Committee of the Red CroBS to Help Humanity, 
HB9SI, 4U1SU, etc. Describes one way that 
Amateur Radio is serving society.

Transmission Lines, David P. Costa. De
scribes the various types, compares perform
ance, etc.

Separate KW. Amplifiers for the Contest 
Man, K9LKA and W6SAI. One for each band 
with a 4/1000A.

Integrated Circuit R.F. Pre-amplifier, W2EEY. 
A  small IC is the heart of this cascode r.f. 
amplifier that may be used for single or multi
band operation. Can be operated from a var
iety o f power sources. IC used, PA-713.

Resistance Tuning Crystal B.F.O. Oscilla
tors, W2EEY. Using resistance variation to 
directly change the crystal oscillator frequency. 
The method is capable of being used directly 
at the oscillator or by using an FET as the 
resistance element; can be remotely controlled.

Weather Warnings with V.H.F. Receivers, 
W9VCL. Describes a method o f detecting ap
proaching storms using a v.h.f. receiver.

Twin Lead Multiple Dipoles and Vees, by 
W4MND. A  simple method of fabricating aer
ials from commonly available materials.

A  Portable Dipole, W1CEJ. All-band 40-10 
metres.

Product Detector and A.G.C. for the Knight 
K it R-100A Receiver, W2AEF.

“ CQ”  Reviews the Allied Model A-2515 Re
ceiver, W2AEF.

“RADIO COMMUNICATION”
July 1909

A V.F.O. Controlled Two Metre Transmitter,
G3NOH. The v.f.o. operates over the frequency 
range 18.18-16.18 Me. and after amplification 
is mixed with a frequency of 162.18 Me. pro
duced by a crystal oscillator on 27.03 Me. 
which is multiplied by six before mixing to 
produce an output in the two metre band. 
The final amplifier uses a QQV03/20A operating 
with 400v. on the plates.

Simple Filters for Transmiters on 144 and 
432 Me., G6JP. A  three-element strip line 
filter is described which is 20 db. down 10 
Me. off resonance.

Conversion of Circuit Diagrams to Veroboard, 
Tag-Board and Printed Circuit Layout, G3PEQ. 
Some useful clues to achieve a clean layout 
on that piece o f home-built gear.

Technical Topics, G3VA. Pat Hawker re
views articles from a number of sources. 
Those o f greatest interest are: SIC Transceiver, 
Line Output Valves as Linear Amplifiers, R.F. 
Power Transistors.

Which Filter? G3XIW. his article discusses 
filter designs for various purposes.

Bringing the Lafayette HAS50 on to Top 
Band and Medium Wave, G3IAG. Since some 
of these receivers have been sold in Australia 
this article could be o f Interest to many.

A  Case of No T.V.I. Now, G3TR. John 
Graham discusses various methods of reducing 
the incidence of t.v.i. There has, of recent 
months, been a resurgence of interest in this 
subject. This would appear to indicate that 
t.v.i. is becoming more common and that steps 
to kill it are once again necessary. The coun
tries which are producing the information on 
how to combat t.v.i. are the U.S.A. and Eng
land. From my reading of some of them, It 
appears that colour t.v. is much more suscept- 
able to t.v.i. than monochrome. In the U.S.A. 
they use 300 ohm ribbon feeder cable similar 
to that used in Australia, and t.v.i, appears 
to be more prevalent where an unbalanced 
situation exists. In England, most antenna sys
tems are cabled in co-ax and there much of 
the trouble would appear to be due to the 
fact that the earthed braid o f the co-ax. is 
part of the signal circuit and the interfering 
voltages are therefore injected into the re
ceiver in series with the wanted signals. Per
haps one good answer to this problem would 
be to use "tw in shielded” cable of the appro
priate Impedance, the braid could then be 
kept apart from the signal circuits. I f  anyone 
has any figures of the relative immunity to 
interference of any sort whatsoever I  would 
like him to contact me.

Bridge Baiun for the 80 and 40 Metre Bands, 
G3TR. A device which should be o f much 
use to the average Amateur and is easy to 
construct.

“SHORTWAVE MAGAZINE”
August 1060

This magazine publishes a minimum number 
of articles each month but they appear to be 
of a consistently high technical standard. Aug
ust is no exception, and offer the following:

Aerial Toning Unit for All-Band Operation, 
G3KFE. Incorporating a v.s.w.r. indicator, this 
tuner covers all Amateur bands from top band 
to 10 metres and matches the low impedance 
output of a transmitter to a single wire end 
fed aerial.

Coll Changing on a G.D.O. GW3PJT suggests 
that by using an old octal type tube base 
and connecting to suitable pins that arrange
ments can be made to tap the coil at appro
priate places and ensure that four ranges can 
be covered with one tapped coil. Taps are 
changed by rotating the coil in the socket

Application of the Inverse Baiun, G8COB. 
This appears to be the “ gem”  of the August 
issue. It  deals with a new type of balun used 
by J-Beam Engineering Ltd. in their aerials 
from h.f. through to u.h.f. Insufficient data 
is given to permit construction without ex
periment. It appears to be a very useful gad
get for use at the centre of a dipole, in a 
quad driven element or elsewhere when it is 
desired to convert an impedance from bal
anced to unbalanced without changing its 
value.

Transistor Gain Measuring Meter, A. Lang- 
ton. A  simple meter to permit you to keep 
tabs on your transistors.

Vanguard, Valiant, LG-50, DX-40U. G30GR 
takes the beginning Amateur for a run over 
some of the transmitters built in Britain and 
popular in Amateur circles immediately pre- 
s.s.b. He suggests they are good buying as 
second hand units for the beginning Amateur 
to cut his teeth on.

“BREAK-IN”
August 1969

It is the New Zealand practice for various 
clubs and divisions of the N.Z.A.R.T. to take 
the responsibility for the technical content of 
various issues of their magazine. This issue 
has been produced by the “ Central Institute of 
Technology”  at Petone, near Wellington.

Instant Audio, ZL2AMJ. Using a TAA300 IC.
A  Solid State Phase Modulator, ZL2ACF. I f  

you have an a.m. 144 Me. transceiver and 
want to use It on the f.m. net, this Is for you.

OP HR QLZ KOperator Lazy), ZL2AVK de
scribes a simple way of avoiding four or five 
switches for transmit receive change over.

The New Improved Double-Action, Large 
Economy Size Speaking Vertical by Zerstreut 
Verruckte. The writer of this article must 
have been innoculated with a gramophone 
needle. A  sort o f super-Joystick!

The CIT Signal Injector, ZL2ALC. The mul
tivibrator again. BC107, BC177, cell, switch 
and little else.

A  Simple Electronic Keyer, and it's cheap, 
ZL2AVK. The only one transistor keyer in 
the literature.

August 1969
A C.W. Keyer using Digital ICs, G3LBX. A  

very sophisticated keyer for use with a double 
paddle. In the hands o f an expert it is stated 
to produce faultless Morse in an effortless 
manner. Not guaranteed to correct operator 
mistakes.

Long Term Observations of Meteor Scatter on 
70 Me., G3MNQ. Describes equipment as well 
as results. Could be of interest to anyone on 
v.h.f.

Technical Topics, G3VA. Pat Hawker reviews 
publications and comments on technical art
icles from magazines which are published for 
the professionals. He turns up some very use
ful information, his articles are always inter
esting. This month the "new one”  is "M inia
ture Active Receiving Aerials” . In case you 
do not know these are aerials with an active 
element right in the aerial. The active ele
ment to date has been a transistor, some amaz
ing results are being claimed. A  v.h.f. version 
for Airtraffic Control work has been designed 
to survive a lightning strike without a tran
sistor failure.

I.A.R.U. Region I. Brussel* Conference, by
G2BVN. The agenda is given for a conference 
which could be of great significance world 
wide.

Design for an Amateur Band Receiver, by
G3TDT. Part 3, the last o f three articles 
covering the construction of a solid state Ama
teur Receiver.

Mobile on a Bicycle. G3WPR, who is seven
teen years o f age, describes how he fitted 2 
metre gear to his two wheeler.

Group Morse Training, GW8PG. The author 
takes students through the complete training 
syllabus stage by stage. It would be well 
for any Amateur who wishes to become pro
ficient in what is today, a dying art, to study 
this article in detail.

“COMPREHENSIVE QUADS”
As its name implies, this publication deals 

with Quad aerials. It is published by “The 
Cornish Radio Amateur Club”  and was com
piled by “ A  Square Fella,”  John G30FN, who 
is reported to have spent some three years of 
spare time comparing Quad performance. He 
deals with and compares all of the well known 
designs including those by Bill Orr. W6SAI. 
Labgear and others, and then goes on to add 
a design of his own. This small booklet o f 
sixteen pages would be a useful adjunct to 
anyone's library. The review copy was sup
plied by Bert Semmens, VK3GS.
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DX
Sub-Editor: DON GRANTLEY 

P.0. Box 222, Penrith. N.S.W., 2750 
(All times in GMT)

It is pleasing to note that conditions on all 
bands have been good, the DX on 15 and 20 
metres has been in many cases better than 
usual, while some of the openings on 10 have 
been described as the best ever. The lower 
frequencies still have a goodly share of DX, 
and top band in particular has shown increased 
activity this month. Indications are that there 
w ill be a minor peak in sunspot activity be
fore the long decline continues, this is re
flected in the forecast figures for October and 
November, which are the same as May and 
June— that is 89 and 88.

Without being accused of favouritism, I 
would like to dwell on 160 metre doings. 
George Allen over in Perth has always con
centrated on this band, and up to time of 
writing had logged K1BPW, W1BB/1, K2ANR, 
W2EQS, W3DPJ, K8DHT, W8ANO, W8GDQ, 
W8BKA, W9BKA/8 and W9UCW. George men
tions that Peter Drew has logged the same 
stations plus W5RTQ. VK6NK and VK6CW 
have been active as well.

A  suggestion from K2GNC in a letter to 
George is o f Interest and I quote: "The QRM 
at the 1800-1810 end of the band at the appear
ance of Just one VK  is terrific, and I would 
like to let the VK  gang know that we will 
QSX 1825-1830, thus they w ill be heard and 
we w ill have many more QSOs.’ ’

Recent openings on 160 were recorded when 
K1PBW took over from K3DPJ on 20th Sept, 
and started the ball rolling by working V K - 
3KS, on which night Ivor and Mavis worked 
seven W and VE stations. Barry VK5BS sends 
a list similar to George Allen, but with VE- 
3DU and W9UCP included. He also reports 
hearing JAs. With the high noise level here, 
I could only hear VKs 3QI and 3AUJ.

W5NW, the Vice-President o f the A.R.R.L., 
is due in this country early in the new year 
and w ill be in VK5 in February.

Further activity from the Chatham Is. will 
take place from October until April 1970 by 
Lester, using the call ZL3PO/C. He w ill be 
using a mini beam for 20 metres and trap 
dipoles for other bands. A  Trio TS510 trans
ceiver w ill be used, with a separate v.f.o., 
and the frequencies are: c.w. 3520, 7020, 14020, 
14045, 28050; s.s.b. 3790 , 7065, 14150, 14185 and 
28600. A ll frequencies plus or minus 5 Kc., 
answer as directed, and QSL to George ZL- 
2AFZ, who will also be handling the QSL 
chores for the ZL  operation next year from 
VK0.

VR1Q has changed his QSL manager, W A- 
3ATP Ben Schafer, 7649 Malvern Drive, Phila- 
delpha, P.A., 19141, took over on 1st Sept.

New  prefixes still appear, but I guess that 
with the rat race now extended to new pre
fixes by Amateurs and Short Wave Listeners 
alike, this w ill continue. ZM w ill be used by 
the Z L  gang as an optional prefix for the Cook 
Bi-Centenary year, Poland is now using 3Z1 
through to 3Z9 from July 22, 1969, to July 22, 
1970, to celebrate the 25th anniversary o f the 
Liberation o f the Polish people. The P A  chaps 
are using PD3 at the moment, and PD3KOR 
was logged here a few  nights ago. 4J and 
4L were mentioned last month and further to 
this, we can report that they were operating 
from Zone 19. PD3 prefix mentioned above 
was for the Idzerda Memorial Contest over 
the last week in Sept.

The Pacific net still continues as a major 
source of DX; note however that the Friday 
night operation now starts at 0600z, with 
KH6GLU, Box 762, Kaunakakai, Hawaii, 96748, 
as net control. ZS1ANT in African Antarctica 
was a participant this week.

KA1C operation from Ogasawara Is., form
erly Iwo Jima, went according to plan from 
Sept. 21-26 and his QSLs will go via WA8NZH. 
Please enclose s.a.s.e. or s.a.e./IRC, but dona
tions w ill not be accepted.

GC2LU was packing the proverbial wallop 
into VK2 last week on 20. He is H. Chater, 
Flat 1, 14 Clarendon S t, St. Helier, Jersey.

A  couple of months ago I mentioned the pro
longed illness of Frank Diehl, o f Buffalo, New 
York. Frank passed away in the intervening 
period and will be missed by his many friends 
throughout the world.

Ed W3KVQ/2, 2308 Branch Pike, Cinnamin- 
son, N.J., 08077, U.S.A., reports that he is 
the one and only manager for Fr. Moran 
9N1MM. It would appear that much mail for 
Ed actually finishes lip at either WN3KDQ 
and K3KVQ.

As you have probably noticed, B ill VK0MI 
is now on 20 s.s.b., and c.w./a.m. all bands 
to 10 metres. QSLs go to Greg VK7KJ. Greg, 
by the way, is having a great run of DX, and 
supplied ouite a list of stations worked, rang
ing from VKO to OX. As a matter of interest, 
“ A.R.” policy these days is to publish where 
possible current DX news and not long lists 
o f countries worked. But, please send them in 
as this information is sought after by many 
o f the publications who supply us w ith infor
mation and is also circulated by tape amongst 
the ever increasing circle of contacts we have 
here.

It is pleasing to note that Stew W1BB is back 
on the air again. He has been logged across 
the Atlantic by one o f our G-land contacts, 
Frank Dyball, of Coventry.

Re cards for ex VK4HG, Willis Is. Eric 
Trebilcock reports that the VK3 Bureau is 
unable to deliver them, but they can still 
handle QSLs for ex VK4EV of Willis Is. De
spite his heavy commitments with the Bureau, 
Eric Trebilcock, with a record of 302 countries 
heard, 299 confirmed, is still our number one 
S.w.l.

For those a.m. addicts, VE0NEC/MM was on 
20 metres a few weeks ago using this mode. 
Steve Ruediger over in VK5 reported him at 
very low strength, about four by three, but 
with little QRM.

Operation from EA9ER continues, the night 
before he works DX, he takes a list o f would 
be callers from an Italian station and works 
these the next evening. A t the first sign of 
a breaker, he goes QRT.

Recent operation by WA4MMO/KC6 now 
completed, and QSLs are being handled by 
DX-pedition of the month, W2GHK, Box 7388, 
Newark, N.J., 07107. Processing of logs com
menced Sept. 20.

Following an outcry by the proverbial DX 
gang, the proposed cancellation of the "CQ " 
DXCC for s.s.b. w ill not now take place. 
Rules are the same as for DXCC phone, ex
cept that all contacts must be two-way s.s.b. 
There are separate certificates for 100, 200
and 300 countries. Further data from W8HDB.

Further to recent operation by TI8NAM/TI9, 
TI4JP is sending the necessary papers to the 
A.R.R.L. DXCC Awards Committee substan
tiating this operation. The landing was made 
from a U.S- registered vessel and is document
ed in the ship’s log. TI2CAP w ill be doing 
the QSL chores on behalf of the Radio Club 
of Costa Rica.

Recent Falkland Is. operation on 3.5/7 Me. 
operation was made, with the express purpose 
of assisting 5-band DXCC hunters. I f  you 
missed this, you can usually arrange a sked 
by contacting Eric Chulvers, 1 Grove Rd., 
Lydney, Glocs., England.

Operation from Guernsey w ill continue into 
October by GC5AET on all bands. QSL for 
the operation to DJ1QP, G. Schnautz, DX Ed
itor, Falkstr. 1. 58 Siegen. Germany. IRC’s 
but no s.a.s.e.

It  has been confirmed that 7G1CG was not 
operating from Guinea and manager WA3HUP 
w ill return all QSLs received.

GD3PBD, Peter Dodd, is now on the air 
from the Isle o f Man. No trouble with QSLs 
for this one as they are handled by DX- 
pedition of the Month. QTH shown in preced
ing text.

WF6NNW is not a rare piece of D X  but a 
special prefix for the American National News
paper Week prefix hunters. Operating on the 
low end of 10, 15 and 20 for the early part 
c f October, he w ill be on s.s.b., and requests 
QSLs to WA6AHF, Robin Hughes. 17,494, via 
Alamitos. San Lorenzo, Calif., 94580, with 
SAE/IRC.

The proposed operation from Serrana Bank 
by K6JGS and party was cancelled due to 
transport difficulties. Now expected to go 
next April.

YU2NFJ is on Dalmation Is., Zone 16. usually 
using 14250; op. is Zlatko and QRV island of 
HVAR.

Ulli Dehning, 35 Bellevue Street, K loof Nek, 
Cape Town. Rep. of Sth. Africa, is the QTH 
o f ex 7P8AR, now licensed as ZS1UD. QSLs 
for ZS8L. ZS9D and 7P8AR may be sent to 
this QTH, and Ulli wishes to thank all who 
offered their services as QSL manager when 
W4BRE was forced to quit.

U.S.A. personnel will receive operating per
mits for HS as from October 1, and HS3AL 
i W9SZRi w ill be first on, QRV 14045 and 
21045 c.w.

KJ6CF is usually active in the Pacific net 
and w ill QSL via P.M.R., Box 141, A.P.O.. San 
Francisco. Calif., 96305. Also in the vicinity 
is KC6JC on Senyavin Is.. East Carolines, QSL 
W2RDD.

For island hunters. KL7GPB is on Adreanof 
Is., W6IBU/KL7 on Rat Is., with KL7EIJ on 
Kodiak Is.

The new operator for KM6BI is now QRV
in more ways than one. He found over 1,000 
unanswered QSLs there, on his arrival, and 
is going to reply to the lot. He is R. Mc

Cormick, Amateur Radio Station KM6BI, F.P.O. 
San Francisco, Calif., 96614.

Trucial Oman activity still plentiful, with 
MP4TDB QSL via ON5MG; MP4TCQ, J. Ham
mond. Radio Troop, 222 Signal Sqdn., B.F.P.O. 
64; and MP4TDA, Ray, QSL via G3HSE, D. 
French, 78 Brocklehurst St., London, S.E.14, 
doing the honors.

SK6CF was a special prefix used for some 
unknown reason recently. QSLs for this opera
tion go to Bengt-Arne Johansson, Gullregns- 
vagen, 434 CO Kungsbacka, Sweden. He re
quests a SAE/IRC.

TA2EA is apparently legitimate, as he is 
Vice-Pres. of T.R.A.C., is stated to be QRV 
on 3.5, 14 and 21 c.w. at present, and soon 
w ill be on all bands c.w./s.s.b. SM7DQC is 
stated to be his QSL manager. This info from 
Geoff Watts, DX news-sheet.

TF  is a reasonably rare country for us down 
here. There are several active stations, listed 
here with their QSL managers. TF2WLM 
• K4SAK), TF2WLQ IWA2WIB), TF2WLR
IK7NTW), and TF2WLS (W A5RTB ); finally 
TF2WLW via WA0GCI.

Operation from Kure Island is planned for 
Nov. 10-14 by KH6s NR and SP on 14230, 
21295 s.s.b., QSX 14240, 21295, also some c.w. 
operation. Calls most likely KH6KI or KH6NR/ 
KH6.

601KM operating 14185 and 14215 from 1400z 
daily is now active. He w ill be at the QTH 
for one year, and requests QSLs as follows: 
four IRCs for airmail QSL. five IRCs for air
mail registered, all others by sea mail at end 
of quarter. K elly  Wayne McCamy, Box 948, 
Mogagiscio, Somali Republic.

TA1NC is active and reported genuine on 
14276 and 210, with the QSLs going to either 
DJ0UC or Box 95, Karakoy, Istanbul.

U A  IKED is still heard from Franz-Josef 
Land, Zone 40, but a further expedition by 
UA1CK and other operators from UA1KBW 
are scheduled from there next April as UA1- 
KBW/1.

VQ8CFB is active and expects to be at the 
St. Brandon Met. Station for about six months. 
He has been spotted on 3650 at 1500z and uses 
14320 u.s.b./l.s.b. QSL to VQ8 Bureau. Box 
467, Pt. Louis, Mauritius. He is Zone 39.

New Zealand stations are due to start using 
the ZM prefix for the Cook Bi-Centenary year 
as from 1st October, until 31st December, 1970, 
with the Kermadec Is. operation by ZL2ANX 
using ZM1AAT/K. and the Chatham Is. ZL- 
3PO jaunt using ZM3PO/C. Proposed Camp
bell Is. operation cancelled.

AWARDS
Trans Canadian Award: Five contacts in each 

of the VE call areas, a total of 40 cards, plus 
5 in VOl or 2. plus one VEOMM. Of the five 
VE8s worked and confirmed, one must be in 
the Yukon, and one in the N/W territory 
offshore islands.

Sea Way Award: Ten contacts along the S t 
Lawrence sea-way. One in Pt. Arthur or Pt. 
William, one in Greater Toronto, one Mont
real. one in Greater Quebec City, other six 
in other municipalities en route.

Provincial Capital Award: Ten cards, one in 
each of ten provincial capitals.

To claim the awards, you need the QSLs 
as listed, plus 10 IRCs or one U.S. dollar for 
each award to VE3ACD, Mort Wolfson, 305 
Rosemary Rd., Toronto 10, Canada.

Nth. Illinois DX Assn. Award: DX stations 
need to work seven Nth. Illinois stations since 
1st Jan. 1968. Log info, plus 75c or five IRCs, 
to Bud Frohardt, 3620, N. Oleander Ave., 
Chicago. Illinois. 60634, U.S.A. Some of the 
stations you can work are K9CSW, KDI, KYF, 
LUI. VLE, WEH; W9ARV. BPW, BZW, DWQ, 
DY. EXE. FKC, GXH. ILW . JUV. LKJ, NZM, 
OD. OHH. OPD. QQN, WYB. and WA9IVL.

W4BPD Award: Class one for working Gus 
from five locations, class 2 for 10 locations, 
class 3 for 15 locations. QSL info., plus one 
dollar U.S.

OE Award: Issued for working 100 OE sta
tions since April 1954. QSLs plus 10 IRCs to 
Award Manager, Box 999, A-1014 Vienna, Aus
tria.

Unfortunately I had to omit any QTH and 
managers’ lists, due to the fact that they have 
not arrived from the U.K. The response from 
renders has been very pleasing this month and 
I acknowledge tapes or letters from Barry 
VK5BS. Ivor VK3XB. Greg VK7KJ, George 
Allen, Maurie Batt. ZL2AFZ. Steve Ruediger. 
Mac Hilliard, and Maurie Cox via phone, Bern
ard Hughes ISWL. Geoff Watts DX News- 
sheet. Long Is. DX Assn., Eric Trebilcock, and 
my own observations on the bands.

As well as the following, I have had a 
number of letters, phone calls and even callers 
not enumerated above, commenting on the 
lack of provision for the S.w.l’s in the Bi- 
Centenary year. I will make no comment on 
the matter in this page, as my comments 
could be interpreted as being official. I sug
gest that all queries in the matter should go 
to your Federal Councillor. 73. Don 1.2022.
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TECHNOLOGY CAMP AT 
BLUE LAGOON C.Y.C.

“ R eceiver on . . . lights on . . . prepare to  
launch” — final com m ands cam e clearly  over 
the w alk ie-ta lk ie  — “ L e t her go N OW !”

T he giant eight-foot box k ite  soared in to  th e 
night sky, s ix ty , eighty, a hundred fe e t up. 
Yards of nylon cord were paid out as th e 
U .F .O .-lik e m achine, w ith  radio controlled  flash
ing lights, clim bed lik e  an eagle into th e  d ark 
ness. T his was another absorbing p ro je c t th at 
thrilled  both cam pers and leaders a lik e  a t 
Tasm ania’s first Technology Camp a t  B lu e  
Lagoon Christian Y outh  Camp near Dodges 
Ferry .

Transistor radios, m onophonic organs, model 
motors and a radio controlled  cam era to  take 
aerial photographs from  a k ite  w ere ju s t  some 
of the other constructional p ro jects  com pleted 
by senior high school boys.

An A m ateur station set up on th e  s ite  w ith 
call sign o f V K7TC/Portable provided an in tro 
duction to  radio com m unication and a th rill 
to many w ith QSOs to Jap an  and U .S.A .

Why all this both er for five days? T o  open 
new doors to good challenging hobbles and 
careers, to  deepen insights, to raise relevant 
questions and get som e solutions.

An engineer, a research  scientist, a  tech n ic
ian, teachers and others gave generously of 
th eir tim e and talents w ith  th e resu lt th at 
some boys com pleted p ractical w ork for Y .R .S . 
certificates. As th e  cam p cam e to  an end, m any 
w ere asking about the possibility o f another 
one n ex t August holidays.

—B rian  L . Jo n e s , B .S c ., Dip.Ed.

CHANGE OF PREFIX FOR 
NEW ZEALAND

To draw greater attention  to the Cook B i
ce n ten ary  C elebrations < ce leb ratin g  Captain 
Jam es Cook’s first landfall in  th e Pacific Ocean 
a t G isborne. New Zealand, on 9th  O ctober, 
1769), th e  New Zealand Post Office has au tho r
ised the optional use o f ZM1, ZM2, ZM3. ZM4. 
and ZM.1 in place o f ZL1, ZL2, ZL3, ZL4 and 
ZL5 from  1st O ctober, 1969, to  31st D ecem ber, 
1970.

ZM COOK BICENTENARY 
AWARD

1. A pplicants m ust con tact 50 different sta 
tions during the period 1st O ctober. 1969. to 
31st D ecem ber. 1970, using th e  prefix ZM — 
w ith at least one station from  districts ZM1 
to  ZM4.

2. A pplicants m ust forw ard a ch eck  list of 
stations contacted w ith full log data, w hich has 
been certified co rrect by two other A m ateurs 
ino Q SL cards are required I.

3. Post to N .Z.A .R.T. Awards M anager. Z L - 
2G X , 152 Lytton Road. G isborne. New Zealand, 
w ith  three I.R .C . to cover m ailing costs. E xtra  
m ust be sen t if  airm ail is required.

4. Endorsem ents w ill be m ade for c.w ., phone 
and band of operation.

FREE SAMPLES
AX6 QSL CARDS VK6

Amateur, Shortwave, Commercial
RUBBER STAMPS

Call & Zone S2.25, Name & Adr. $3.00. 
Combination of above S4.50.

K.K., 16 Cowrie Ores., Mt. Pleasant, W.A., 6153

Swan Electronics Service Co.
Accredited Distributor for

Swan, Hallicrafters, etc., Receivers 
and Transmitters

Specialised Service on all 
Swan Transceivers

14 GLEBE ST., EDGECLIFF, N.S.W.. 2027. Ph. 32-5465

REPAIRS TO RECEIVERS, TRANSMITTERS
Constructing and testing: xtal conv., 
any frequency; Q5-ers, R9-ers, and 

transistorised equipment.

ECCLESTON ELECTRONICS
146a Cotham Rd., Kew, Vic. Ph. 804777

V H F
Sub-Editor: CYRIL MAUDE. VK3ZCK

2 Clarendon St., Avondale Heights. Vic., 3034

W ell this is the last lot of V .h .f. News that 
I w ill be editing as E ric  Jam ieson . V K 5L P , is 
tak ing  over the position. I would lik e  to 
thank all those contribu tors who have sent in 
new s in th e past and hope th at th ey  w ill 
continue to send it to E ric Jam ieso n . V K 5LP , 
F orreston , South A ustralia, 5233.

I hope that I will be speaking to many of 
you v .h .f. enthusiasts during the com ing sum 
m er. 73, C yril V K3ZCK.

VICTORIA
Q uite a num ber of D X  con tacts have been 

made in VK3 over the past few m onths, in 
cluding all ad joining S tates, but alas only a 
favoured few appear to have been around at 
th e right tim e to work these stations. Going 
back a year or so, it m ay have taken low er 
powered stations up to an hour or m ore to 
work the D X stations, and even those with 
after-bu rn ers had to w ait th eir tu rn ; not so 
recently , D X stations have been heard w aiting 
for VK3 city  stations to  answ er them . Jud ging 
by th e prediction charts, 6 m etre D X  could be 
possible to JA  and W areas betw een 1100 and 
1600 daily, so six m etre enthusiasts now is 
your chance. <See news below from  N .T.l

L ast m onth th e V K3 V .h.f. Group held th eir 
6th  Annual Convention a t the M oondarra Dam 
near Moe in Gippsland. Many w ell known 
A m ateurs and th eir fam ilies attended and all 
reported that they had a very en jo y able w eek
end. Everyone wishes to thank the Eastern 
Zone boys for th eir part in arranging the 
accom m odation and other details th a t m ake 
these functions a success. 73. P eter VK3ZYO.

Midland Zone: A ctivity  in the Zone is on the 
increase, both on v .h .f. and on th e low er 
frequencies. T here are now 17 earphone units 
in regular use, also many of th e Zone mem
bers are activ e on two m etre a.m. T he Zone 
plans to  test a channel 4 repeater in the very 
near future and because of this is changing to 
Channel B  for every-day use. so as not to 
cause in terference. 73. B ill V K 3A JX .

N orth-W estern Zone: T he boys In the M il- 
dura area are planning to  start a n et on six 
m etres for the comrng sum m er, the frequency 
they intend to  use is 53.032 Me. M ax V K 3A K T  
and others are very busy at the present con
verting some Pye M ark III. Reporters to this 
frequency. Also, the Mildura T echnical School 
has form ed a radio club and has applied to 
the P.M .G . for a clu b call sign. T h e club 
will be on the air once a month and w ill be 
under the control o f the Zone mem bers. 73, 
Noel V K3AG F.

NORTHERN T ER R ITO R Y
S ix  M etres: T he band has been patchy but 

very good generally  speaking. P rior to  M ay.
I was only using the low powered a.m . mobile 
and n ightly worked JA s  using the TH 6D X 
antenna. Now I have the 9-elem ent back in 
service and the 200 p.e.p. o/p. s.s.b., things 
are back to norm al. T he last contact for the 
season ju st concluded was with W A6SXM  in 
D ublin, a Los Angeles suburb, on 27th M ay, 
1969. T he band then went dead until late 
August when the JA s  started to appear. At 
this tim e I com m enced skeds w ith HL9W I on 
14156 and 52.010 concurrently . W e w ere re 
warded w ith a three-hour tw o-w ay (s.s.b. and 
c.w . i QSO on 4/9/69; this now m akes 11 coun 
tries to my six  m etre list.

Overseas v .h .f. D X new s: AP2M R (W est
Pak istan i is on the a ir  a fter having trouble 
paying im port dues. H e’s a very keen A m a
teur. A1 K R 6T A B reports not m uch good up 
there, somehow think that he is not listening. 
Hone K ong reported on 50 Me., but not worked.

VK9D.T hopes to be s.s.b. soon w ith  very 
high power. Lan ce VK4ZAZ has been heard 
working JA s  and HL9W I. but cannot hear 
Lance. Darw in Radio Club uses 146.0 Me. f.m . 
and th e 10 stations have great fun. W ill be 
in VK2/VK3 in November and D ecem ber. 73, 
Doug V K 8K K .

SILENT KEY
It is with deep regret that we 

record the passing of—
VK2BSP—Stephen Pedemont. 
Harry Major, VK3 Associate.

H A M  A D S
Minimum SI for forty words.
Extra words, 3 cents each.

H AM ADS W ILL NOT BE PUBLISHED UNLESS 
ACCO MPAN IED  BY REMITTANCE.

Advertisements under this heading will be accented 
only from Amateurs and S.w.l's. The Publishers 
reserve the right to reject any advertising which, 
in their opinion. Is of a commercial nature. Copy 
must be received at P.O. 36, East Melbourne, 
Vic., 3002, by 5th of the month and remittance must 

accompany the advertisement.

AR7. original appearance, fitted with prod, det., 
all new condensers, mod. r.f. and i.f. valves with 
B.C.D. and bandspread 20 and 10 mx coil boxes. 
Packed and crated on rail. S i00. T. H. Talbot, Jnr., 
Brunswick Junction. W.A., VK6TH.

FOR SALE: Bendix Frequency Meter BC221J S35: 
Pye PTCA2750 low band 500 watt a.m. base sta
tion. with transistor modulator, receiver muting, 
6/40 final, complete with microphone In good order, 
$60; R.S.G.B. Handbook. 3rd edition, S3: all sorts 
of valves, capacitors, etc., available, write stating 
your requirements. Wanted: Circuit or Handbook 
tor TCA1645/B transceiver for copying. Will pay 
postage both ways. VK3UG. 24 O'Dowds Road, 
Warragul. Vic.. 3820.

FOR SALE: Collins 75A3 receiver, S250. Halicrafter 
HT37 transmitter, S200. Heathkit HW22 transceiver 
covers 80. 40. 20 mx. plus heavy duty a.c. and 
mobile power supplies. $210. Heathkit O-Multi- 
plier. S8. All items excellent condition. Heath
kit HP10 d.c./d.c. power supply, unused, plus 
spare transistors, S45. 240v./11sv. 500w. trans
former. variable output voltage. S10. Ray Baty, 
VK2ANB. 41 Lawson Pde., St. Ives. N.S.W.. 2075. 
Phone 44-3707.

FOR SALE: Eddystone 886A Rsvr.. mechanical and 
electrical condition good. 160 mx to 10 mx Ama
teur bands. $175. A lso complete AR7. nearest 
offer to $55. VK3ADO, 1 Tennyson Ave., Kilsyth. 
Vic., or phone 723-2645 after 6 p.m.

FOR SALE: FL100B Tx, complete with new spare 
6D05 final, p.t.t. mic.. manual, covers 80-10 mx, 
u.8.b.-l.s.b.. vox. pwr. supply in-built, can be 
heard on air. S190. T. J. Lally. Box 257, Clare, 
Sth. Aus.. 5453. Phone Farrell Flat 7.

FOR SALE: Large quantity of Ham gear in good 
order including 9 Me. s.s.b. exciter, pi coupler 
unit, tx and rx tuning condensers, power xformers 
end chokes, etc. S.a.e. for list to VK3PR, W. R. 
Jardine. P.O. Box 95. Leongatha, Vic., 3953.

FOR SALE: MR3A Carphone Junior. 2 mx f.m. 
transceiver, complete. S40.00. Heathkit Mohican 
GC-1A solid state all-band rx. 450 Kc. to 32.00 Me.. 
S120.00. H.B. 80-10 mx s.s.b.-a.m. tx. 220w. p.e.p., 
8236 pa.. 9 Me. McCoy filter, cost $350, sell $150. 
VK3ZX. Phone Traralgon 73-135.

FOR SALE: Swan 350 u. and i.s.b.. latest xtal 
filter, matching pwr. supply, xtal cal., full 10 mx 
band, will trade 3-band transceiver. N. Sneddon, 
P.O. Wamberal. N.S.W., 2251.

FOR SALE: Yaesu Musen FL-DX-2000 Linear Am
plifier. mint condx, $190 o.n.o. D. D. Kinnersley. 
VK4XI. 27 Oxley St.. Edge Hill. Cairns. Old. 4870. 
Phone 53-2068.

FOR SALE: Yaesu Musen FT-100 tevr.. 12 months 
old. s.w.r.. quad, mast. 80/40 trap. okay. S450 offer. 
R. Ellison. VK6SE. Lot 51. Glenisla Road. Carmel. 
W.A., 6076. Phone 93-5265.

FREQUENCY METERS. BC221. in original sealed 
cartons with in-built 6v. d.c./230v. a.c. supply, 
earphones, charts, manual and spare valves. Few 
left at S70. Advise transport. G. B. Lance, 123 
Webster St.. Ballarat. Vic.. 3350.

SELL: Collins PTO 70 c.p.s. 2.5-3.5 Me.. $25. Pabst 
230v. blowers 100 c.f.m. similar to Rotron for 
blowing finals, three only. S7 each. BC348 with 
double conversion 85 Kc. Command i.f.. no pwr. 
supply, not operating. $15. Bendix Freq. Meter 
and spare 1 Me. xtal, $55. Transformer A  & R type 
1939 450 aside at 200 mills., 6.3v. 6 amp., new, $10. 
A  & R type 1371. 1000. 850 . 750 aside at 400 mills., 
new. S20. All items posted or freighted free. 
Williams. VK3IZ. Phone 437-1811 (Melb.).

WANTED: Cheap AR7 or similar. Condition un
important. Phone Melb. 69-4989 . 64 O'Grady St., 
Albert Park. Vic., 3206.
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D U R A L U M I N 
A L U M I N I U M 

A L L O Y T U B I N G 
IDEAL FOR BEAM AERIALS 

AND T.V. 

• L IGHT • S T R O N G 

• N O N - C O R R O S I V E 

Stocks now available for 
Immediate Delivery 

A L L D I A M E T E R S — W T O 3" 

Price List on Request 

STOCKISTS OF S H E E T S -

ALL SIZES AND GAUGES 

GUNNERSEN ALLEN METALS 
PTY. LTD. 

SALMON STREET, 
PORT MELB'NE, VIC. 
Phone 64-3351 HO lines) 
T 'grams: " M e t a l s " Melb. 

HANSON ROAD, 
WINGFIELD, S.A. 
Phone 45-6021 (4 lines) 
T 'grams: " M e t a l s " Adel. 

Page 25 

PREDICTION. CHARTS FOR NOVEMBER 1969 (Prediction Charts by courtesy of Ionospheric Prediction Service) 

g|| EDDYSTONE EC10 
^ t i i F Transistorised Communications Receiver 

RUGGED 
COMPACT 
LIGHT! 

D e s i g n e d for 
Commerc i a l and 
Amateur use. 

Ideal for marine 
purpose s & remote 
operational areas . 

Write for fully illustrated technical brochure 

608 Collins St., Melbourne, Vic., 3000 34 Wolya Way, Balga, Perth, W.A., 6061 
Phone 61-2464 Phone 49-4919 

64 Alfred St., Milsons Pt., N.S.W., 2061 L. E. Boughen & Co., 30 Grimes St., 
Phone 929-3066 Auchenflower, Old., 4066. Phone 7-4097 



HY-GAIN AMATEUR 
ANTENNAS 
Fully Imported 

from U.S.A. 

ACCESSORIES: LA-1 co-ax. l ightning 
arrestor. BN-86 balun, CI centre insul-
ators & El end insulators for doublets. 
HEAVY DUTY ROTATOR: Emotator 
Model 1100M available for H.F. 
beams. 

COMPREHENSIVE 
RANGE TO SUIT 
MOST REQUIREMENTS 

H.F. BEAMS: TH6DXX, TH3Jr, TH3Mk3 and Hy-
Quad Tribanders for 10, 15 and 20 m.; 204BA, 
203BA Monobanders for 20 m. 
TRAP VERTICALS: 18AVQ (80-10 m.), 14AVQ (40-
10 m.) and 12AVQ (20-10 m.). 
H.F. MOBILE WHIPS: New "Hamcat" Whips and 
associated fi t t ings. 
V.H.F. ANTENNAS: Beams—66B six elem. 6 m„ 
DB-62 duo-bander for 6 and 2 m.; 23B, 28B and 
215B (3, 8 and 15 elem. 2 m. beams). Also Ground 
Planes, Mobile Whips and Halos. 

BAIL ELECTRONIC SERVICES, 60 Shannon St., Box Hill North, Vic., 3129. Ph. 89-2213 

Rep. in N.S.W.: A. J. ("SANDY") BRUCESMITH, 47 Hyman Street, Tamworth, N.S.W., 2340. Phone (STD 067) 66-1010 

Tri max 
RESIN ENCAPSULATED 

TRANSFORMERS . . . 
Round? Triangular? Oblong? Oval? 
Trimax have the secret of shaping 
your product into a "gem" for any 
application . . . 

^SFORMERS INTO BETTER SHAPE 
Trimax have designed and developed 
after 10 years of experience — a 
plant which produces Resin Encap-
sulated Transformers in almost any 
shape or size. Why not contact Tri-
max with your specific requirements? 
We know we can solve your prob-
lems. 

L M ERICSSON PTY. LTD. TRIMAX DIVISION 

Cnr. Charles St. and Williams Rd. 
North Coburg 3058, Vic., Aust. 

Phone 35 1203 
Cables and telegrams: Trimax. Melbourne. 

LM38B 
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W.F.S. ELECTRONIC SUPPLY COMPANY
12 Bowden St., North Parramatta, N.S.W., 2151 Phone 630-1621 

SW AN EQUIPMENT-
SW260 CYGNET: 260 Watts input, 12v. DC and 240v. AC supplies built in. Speaker built in. 

Press-to-talk mike fitted. Full five-band coverage. This Transceiver is a complete 
self-contained station ready to use both in the car or as a home station with only 
the addition of a suitable antenna. It is very small and compact ................  PRICE $596.00

SW270 De Lux: As above but with S meter and opposite sideband fitted.

SW350C: 500 Watts input, full coverage .............................................................  PRICE $547.00

SW500C: De Lux version of the SW350C, fitted with all extras including CW side tone, crystal
calibrator, opposite sideband, output meter ...........................................  PRICE $670.00

SW250: 150 Watts, 6 Metre Transceiver .............................................................  PRICE $440.00

TV2: 2 Metre Transverter, 10 metres to 2 metres ................................................ PRICE $300.00

AC Power Supply and Speaker in matching Swan cabinet.

DC Power Supply, 500 Watts.

Full range of Swan Accessories: VOX, Extra VFO, Crystal Calibrator, all-band Mobile Whip, Linear 
Amplifier, etc.

GOTHAM FULL SIZE BEAMS (American)-
20 Metre 3-element Y203 .....................  $45.00
15 Metre 3-element Y153 .....................  $31.00
10 Metre 4-element Y104 .....................  $37.00
2 Metre 12-element Y212 .....................  $53.00
6 Metre 9-element Y69 .. .....................  $59.00
Three-band Quad ........... ....................  $70.00

ACCESSORIES-
Full range of tubes for all makes of Transceivers and Receivers, including power tubes type 6LQ6, 

6DQ5, 6HF5, 6146.

Jackson dial drives, PA capacitors and pi loading capacitors. Heavy duty co-ax., co-ax. relays, antenna 
rotators, crystal filters. Receivers and transmitters, SWR indicators, power meters, linear 
amplifier components (Johnson), rotary antenna switches, co-ax. fittings, dipole antennas 
(Hy-Gain), press-to-talk ceramic mikes, three-contact jacks, tri-band beams, Hy-Gain and 
Mosley, match boxes.

We are now able to show a complete range of Amateur Stations to our clients for their selection at 
our new address and cordially invite all Hams to call at any time. We take trade-ins on new 
equipment and are able to extend hire purchase facilities if required. All popular transceivers 
can be supplied on firm order including Trio and Yaesu. Let us quote you for any equipment 
you require.

USED EQUIPMENT-
Tri-band Swan, excellent condition ...............................................................................  $240.00
5W240 Swan, fitted with factory extras, opposite sideband, AM  receive facility, crystal cali

brator. This set is as-new throughout and is complete with 12v. DC power supply .... $325.00
All Prices include Sales Tax. Prices subject to alteration without notice. Full Factory Warranty, Spares and Service.

Also at SWAN ELECTRONICS SERVICE CO.
14 Glebe Street, Edgecliff, N.S.W., 2027. Phone 32-5465
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P I - C O U P L E R F O R 
A M A T E U R B A N D S 

W I L L I S " A I R - W O U N D 
I N D U C T A N C E S 

Take the hard work out of Coil 
Winding, use — "WILLIS" AIR-

WOUND INDUCTANCES 

WILLIS ' MEDIUM POWER TYPE 
For use up to 600 watts p.e.p. Match plate 
loads of 2,000 to 3,500 ohms (Z) and higher 
into co-axlal cable. Operating Q increases in 
higher frequencies to increase harmonic sup-
pression, enabling practical values of tuning 
capacity to be used on 10 and 15 metres ana 
allowing for wiring inductance (L). Incor-
porates extra switch section for shunting ad-
ditional capacity (C) if required, or switching 
other circuits. Switch rated for 10 amps, at 
2,000 volts with contact resistant (R) of 0.3 
mllliohms. PRICE S8.85. 

No. 
Dia. 
Inch 

Turns 
per 
Inch 

Lgth 
Inch 

B. S W. 
Equlv. Price 

1-08 Vi 8 3 No. 3002 65c 
1-16 1/2 16 3 No. 3003 65c 
2-08 5/8 8 3 No. 3006 77c 
2-16 5/8 16 3 No. 3007 77c 
3-08 3/4 8 3 No. 3010 90c 
3-16 % 16 3 No. 3011 90c 
4-08 1 8 3 No. 3014 $1.05 
0-16 1 16 3 No. 3015 $1.05 
5-08 V/4 8 4 No. 3018 S1.28 
5-16 1V4 16 4 No. 3019 S1.28 
8-10 2 10 4 No. 3907 $1.70 

Special Antenna All-Band Tuner 
Inductance 

(equivalent to B. & W. No. 3907 7 inch) 
7" length, 2" diam., 10 turns/inch, 

Price $3.00 
References: A.R.R.L. Handbook. 1961; 

••QST." March. 1959; 
"Amateur Radio." Dec. 1959. 

WILLIAM WILLIS & CO. PTY. LTD. 
ELECTRONIC AND RADIO EQUIPMENT SUPPLIES 

430 ELIZABETH ST., MELBOURNE, VIC., 3000. Telephone 34-6539 

BRIGHT STAR C R Y S T A L S 
FOR ACCURACY, STABILITY, ACTIVITY 

AND OUTPUT 
Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 

DC11, FT243, HC-6U, CRA, B7G, Octal, HC-18U. 
THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 

AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Kc. 

5,500 Kc. T.V. Sweep Generator Crystals, $7.25; 
100 Kc. and 1000 Kc. Frequency Standard, $17; 

plus Sales Tax. 
Immediate delivery on all above types. 

AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Kc. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 

ALSO AMATEUR TYPE CRYSTALS —3.5 Mc. AND 7 Mc. BAND. 
Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 

Amateur—from $6 each, plus Sales Tax. 
Regrinds—Amateur $3, Commercial $3.75. 

CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 

New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 

BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 

BATTERY SAVER 
- A . C . ADAPTOR 
Permits A.C. mains operation 
of Transistor and other 6-9v. 
Battery Powered Equipment 
at Negligible Power Cost! 

ACAOAPTOR 
- ,7; * < i* 

6tf(tT s» *"«»» 

With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 

• 6 or 9 volt (nominal voltage) selected 
by external switch. 

• Double insulated for absolute safety. 
• Handsome cabinet complete with 3-pin 

power point plug, and radio lead with 
plug. 

• Measures a compact V/t" x 2V2" x 2". 
• Suitable for any 6 or 9 volt battery 

operated transistor equipment. 

Approved by Electricity Supply Authorities 

PS64 specially for Tape Recorders 
PS82 specially for Transistor Radios 

Manufactured by 

A & R E L E C T R O N I C E Q U I P M E N T 
COMPANY PTY. LTD. 

A & R-Soanar Group Company 

42-46 LEXTON ROAD, BOX HILL, 
VIC., 3128 

Phones: 89-0238, 89-0239 

AGENTS IN ALL STATES 
N.S.W.: SOANAR ELECTRONICS PTY. LTD. 

82 Carlton Cres.. Summer Hill. Ph. 798-6999. 
R. A. VENN PTY. LTD. 
71-73 Doggett St., Valley. Bris. Ph. 51-5421. 
SCOTT THOMPSON PTY. LTD. 
93 Gilles St., Adelaide. Phone 23-2261. 
EVERETT AGENCY PTY. LTD. 
17 Northwood St., W. Leederville. Ph.8-4137. 

OLD.: 

S.A.: 

W.A.: 
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r^ 7  FOR BEST BUY IN SSB-CHOOSE YAESU
V  from BAIL ELECTRONIC SERVICES

where your purchase includes after-sales service, spares availability, and Bail-backed 90-day warranty. 

All sets checked and tested before despatch, and we fit three-core A.C. power cords and plugs.

FTDX-400 Transceiver: 80/10 mx, 400-500w., built- 
in AC power supply, provision for installation of 
600 c.p.s. CW bandpass crystal filter, VOX, ALC, 
off-set tuning, calibrator . . . the lot in one pack
age! Mic. included. $575.
FV-400 External VFO for FTDX-400, $90.
FRDX-400 Receiver: 160-10 mx, I.F. “ T” notch filter, 
100/25 Kc. calibrator, selectable slow/fast AGC, 
provision for internal installation of FET VHF con
verters, and FM with squelch. Laboratory proven, 
outstanding sensitivity. Can be linked with the 
FLDX-400 for transceiving. $395.
FLDX-400 Transmitter: PA two x 6JS6A, 300w. 
speech peak input. Mechanical filter, VOX, ALC; 
adaptable to FSK for RTTY. Inc. mic. $375.
FLDX-2000 Linear Amplifier: AB2 grounded grid, 
built-in power supply and SWR indicator. Forced- 
air cooling. A real signal booster for any Amateur 
exciter or transceiver. Officially approved for 
Australian Amateur use at 400w. p.e.p. output. 
$258.

Accessory Items—
Kyoritsu S.W.R. Meters: K-109 dual impedance, 52 and 75 ohms, $19.50.

K-108, 52 ohms, $17.

Polyphase (U.S.A.) Co-ax. Switches: Type PS-752, 2 posn., $15. Type PS-750, 5 posn., $19.80.

Field Strength Meters, Microphones, Amphenol type Co-ax. Connectors, 50-ohm Co-ax. Cable, 
Speech Compressors.

Hy-Gain (U.S.A.) H.F. and V.H.F. Antennas. Tri-band Beams, Trap Verticals, Mobile Whips, etc. 

Emotator heavy duty Antenna Rotators.

“SOLARI" 24-HOUR DIGITAL READ-OUT CLOCKS, 230 volt, 50 c.p.s. Light weight desk type, 7" 
x 33/4", 1V2 lb. wt., in beige or light grey. $32.

Please add postage on accessory items.

All prices include S.T. Freight is extra. Prices and specs, subject to change without notice.

Full details from the Sole Australian Agent:

BAIL ELECTRONIC SERVICES, 60 Shannon St., Box Hill North, Vic., 3129. Ph. 89-2213

Rep. in N.S.W.: A. J. (“SANDY”) BRUCESMITH, 47 Hyman Sreet, Tamworth, N.S.W., 2340. Telephone (STD 067) 66-1010

FTDX-100 Transceiver: Low current drain, tran
sistorised, AC/DC power supply built-in. Many 
additional features; ideal for portable/mobile, 
150w. peak input. Mic. included. $550.
FTV-650 Six Metre Transverter: Converts your 28 
Me. SSB to VFIF, includes receiving converter. 
6146 P.A. 3135.
FT-200 Transceiver: New model, 80/10 mx, 300w. 
speech peak input. Operates from FP-200 separate 
power supply. $345.
FP-200 imported Yaesu AC Power Supply for FT-
200, in matching cabinet with in-built spkr. $85.
FF-30DX Three Section Low Pass Filter for TVI
reduction. Cut-off freq. 35 Me. — 70 db. at 36 Me. 
Maximum attenuation 47 Me. and up. Suitable 
50-80 ohms. Power 1 KW. P.E.P. at 75 ohms. SO- 
239 sockets each end. $18.50.
SP-50 Speaker, suitable for FTDX-100. $10.00.
SP-400 Speaker, to match FRDX-400 and FTDX-400. 
$18.
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PROPRIETARY LIMITED 

CUSTOMER SERVICE 

HORWOOD R.F. TEST INSTRUMENTS 

Both PM502/T and SW502 are small in 
size, light in weight and housed in a 
robust, black, anodised case featuring an 
internally mounted indicating meter and 
rear mounted B.N.C. connectors. 

R.F. POWER METER 
The PM502/T terminating type R.F. Power Meter is a direct 
reading, portable instrument for measuring transmitter 
output power in the frequency range 10 Kc. to 220 Mc. in 
two ranges of 5 watts and 50 watts, full scale. 
The PM502/T is ideally suited for rapidly assessing the 
condition of mobile, aircraft and marine transmitters. 

SPECIFICATIONS 
Load: 50 ohm non inductive. 
Power ranges: 5 watts, and 50 

watts full scale. 
Freq. range: 10 Kc. to 220 Mc. 
Accuracy: Within 5% full scale. 
Power rating: 20w. continuous; 

30 seconds at 50w. 

Connector: B.N.C.. rear entry. 
V.S.W.R.: Better than 1.5 at 220 

Mc. 
Input Impedance: 50 chms. 
Dimensions: 4" w.. 3" h.. 4" d. 
Weight: 1 lb. 

Price S33.75 plus 15% tax where applicable. 

V.S.W.R. METER 
The SW502 is a direct reading portable instrument measur-
ing V.S.W.R. on 50 ohm co-ax. feed lines in the frequency 
range 100 Mc. to 450 Mc. 
The SW502 is ideally suited for testing and adjusting the 
matching of feed lines and antenna systems in UHF/VHF 
installations. 

SPECIFICATIONS 
Co-ax. line: Heavy gauge chan- Freq. range: 100 Mc. to 450 Mc. 

nel, air dielectric. Applied power range: 10 to 100w. 
Impedance: 50 ohms. Dimensions: 4" w., 3" h.. 4" d. 
Connectors: B.N.C., rear entry. Weight: 1 lb. 

Price $33.75 plus 15% tax where applicable. 

R A D I O P A R T S PTY. LTD. 
MELBOURNE'S WHOLESALE HOUSE 

562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd„ East Malvern, Vic., 3145. Ph. 211-6921 

OPEN SATURDAY MORNINGS' 
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REALISTIC DX-150 SOLID STATE 
COMMUNICATIONS RECEIVER 

Features: 240v. a.c. or 12v. d.c. operation. 30 
transistors and diodes. 535 Kc. to 30 M c . in four 
bands. Bandspread tuning. " S " meter, a.m./c.w./ 
s.s.b. Product detector for s.s.b. Compact size. 
14Va x 9«/» x 6'/2 in. Polished metal panel, small 
internal speaker. 

F.O.R. Price $229.50 
Matching external speaker £ 13.30 extra. 

No. 62 TRANSCEIVERS 
Wireless Set No. 62 Mk. 2 (Pye). Frequency 
range t.6 to 10 Mc. in two bands, in-built 12v. 
genemotor power supply. Clean condition. Fully 
air tested on transmit and receive. 
F.O.R. Price $49.50 inc. circuit diagram 

WESTON LM-300 MOBILE 
TAXI RADIO 

Lew Band a.m. 60 Kc. bandwidth. 70-80 Mc. Crys-
tal channel locked, s ingle channel. In-built tran-
sistor power supply, 12v. operation, suit country 
taxi service or conversion to Ham bands, inc. 
microphone and cradle. 

F.O.R. Price S45. Packing 50c 

A S NEW A N D A I R TESTED 

LAFAYETTE 5W. C.B. TWO-WAY 
RADIO* 

Model HE-20, fully transistorised, sol id state, 13 
transistors. 10 diodes. 27.240 Mc . Provision for 23 
channels, crystal channel locked, push-pull audio 
modulator. 455 Kc. mechanical filter, spotting 
switch for accurate reception, t.v.i. trap, 230v. a.c. 
and 12v. (positive or negative ground), in-built p.a. 
amplifier. Ideal for fixed base station or emer-
gency mobile, including microphone and mobile 
cradle. Fibreglass helical aerial 4 ft. high, cowl 
mount. 'Subject to P.M.G. approved licence. 

F.O.R. Price S169.50 tax paid 
for mobile use SS16.50 extra. 

BENDIX BC-221 FREQ. METER 
12S Kc. to 20 Mc., Including a.c. power supply, 
crystals, calibration book, etc. 

F.O.R. Price S49.50, packing 75c 

TRIO COMM. RECEIVER 
MODEL 9R-59DE 

Four-band receiver covering 550 Kc. to 30 Mc . 
continuous, and electrical bandspread on 10, 15. 
20. 40 and 80 metros. 8 valves plus 7 diode circuit. 
4/8 ohm output and phone jack. S SB -CW. ANL, 
variable BFO, S meter, sep. bandspread dial, l.f. 
455 kc., audio output 1.5w.. variable RF and AF 
gain controls. 115/250v. A C mains. Beautifully 
designed. Size: 7 x 15 x 10 in. With instruction 
manual and service data. 

PR ICE $175 inc. sa les tax 
Speaker to suit, type SP5D, $15 inc. tax. 

MULTIMETERS 
MODEL C-10C0 POCKET MULTIMETER 

1000 ohms per volt. A C volts: 0-10, 50. 250, 1000. 
D C volts: 0-10 , 50 , 250, 1000. DC current: 0-100 
mA. Resistance: 0-150K ohms (3K centre). Two 
colour scale. Range selector switch. Dimensions: 
3V? x 2V» x t in. 

Price S6.50 post free 

MODEL 200H MULTIMETER 
20,000 ohms per volt. D C volts: 0-5. 25. 50 , 250. 
500. 2500 (20,000 o.p.c.l. A C volts: 0-15, 50, 100. 
500. 1000 (10,000 o.p.c.). D C current: 50 uA., 2.5 
mA., 250 mA. Resistance: 0-60K/6M ohm (scale 
centre 300 . 30K ohm). Capacitance: 10 pF. to 0.001 
UF./0.001 uF. to 0.1 uF. Db. scale: —20 db. to plus 
22 db. Size 4'/2 x 3V« x 1Vs in. Price $11.25 post 30c 

MODEL CT330 MULTIMETER 
20,000 ohms per volt. DC volts: 0-6 . 6. 30. 120. 
690, 1.2K, 3K, GK. A C volts: 0-6 . 30. 120. 600. 1.2K 
(10K o.p.v.). DC current: 0-0.06 mA.. 60 mA.. 600 
mA. Resistance: 0-6K, 600K, 6M. 600Megohm (30. 
3K. 30K, 300K ohm centre scale). Capacitance: 50 
pF. to 0.001 uF.. 0.001 uF. to 0.2 uF. Decibels: 
— 2 0 to plus 63 db. Size approx. 5Vj x 3!/s x 1 % In. 

Price $16.75 post 30c 
MODEL OL-64D MULTIMETER 

20.000 ohms per volt. D C volts: 0.025. 1, 10 , 50. 
250 . 500, 1000 (at 20K o.p.v.), 5000 (at 10K o.p.v.). 
A C volts: 0-10 , 50 , 250, 1000 (at BK o.p.v.) D C 
current: 50 uA.. 1 mA., 50 mA.. 500 mA., 10 amps. 
Resistance: 0-4K. 400K, 4M, 40 Megohm. Db. scale: 
—20 to plus 36 db Capacitance: 250 pF. to 0.02 
uF. Inductance: 0-5000 H. Size SVt x 4 'A x 1 % In. 

Price $19.50 post 30c 
NEW MODEL US-100 

Overload protection. Shockproof movement. Polar-
ity switch. D C volts: 0-0.25, 1, 25. 10, 50, 250, 
1000 ( 2DK o.p.v) . A C volts: 0-2.5, 10. 50. 250, 
1000 (5K o.p.v.). D C current: 1 mA., 25 mA.. 500 
mA. and 10 amp. A C current: 10 amp. Resistance: 
0-50M ohm (centre scale 50). R X 1. 10, 100. 1K, 
10K. Db. scale: — 2 0 to plus 10. plus 22, plus 35. 
plus 50 db. 

Price $28.75 post 40c 

MIRROR SCALE 
MODEL AS100/DP HIGH SENSITIVITY 

100.000 ohms per vot DC. Mirror scale, protected 
movement DC volts: 3. 12 . 60. 120 . 300. 600. 1200 
(100K o.p.v ). A C volts: 6 , 20. 120. 300, 600. 1200 
(10K o.p.v.). D C current: 12 uA., 6 mA., 60 mA.. 
300 mA., 12 amps. Resistance: 2K. 200K. 20M. 
2Q0Megohin. Decibels: — 2 1 to plus 63 db. Audio 
output: 6 , 30. 120. 300 , 600, 1200 V3lt3 a.c. Size 
V h x 5V2 x 25/4 in. 

Price $34.50 post 75c 

MODEL A10/P GIANT [6V2 inch) METER, 
CIRCUIT TESTER 

30,000 ohms per volt DC with in-built signal In-
iector, overload protected. DC vots: 0.5, 2.5, 10. 
50. 250. 500. 1000 (at 30K o.p.v.), 5000 (at 10K 
o.o.v) . A C volts: 2.5, 10. 50 . 250, 500, 1000 (at 
10K o.o.v.). D C current: 50 uA., 1 mA.. 50 mA.. 
503 mA.. 1 amp.. 10 amp. A C current: 1 amp., 
10 amp. Resistance: 10K. 100K. 1M, 100 Megohm. 
Signal Injector: Blocking oscillator circuit with 
n 2SA102 Trans. Decibels: —20 to plus 63 db. 
Size: 6V; x V U x 3 % in. 

Price 855 tax paid, post 75c 

TE-16A TRANSISTORISED TEST 
OSCILLATOR 

Frequency range: 400 Kc. to 30 Mc. in five bands. 
Modulated 800 c/s. sine wave. Modulation: 30 p.c. 
approx. Output Imp.: Low impedance. Dimen-
sions: 57/e x 5'/0 x 35/b in. Weight: 1.5 lb. 

Price $24 tax paid, post 75c 

"NIKKA" 1 WATT TRANSCEIVERS 
P.M.G. approved. Sol id state, 14 transistors, circuit 
inc. r.f. stage. 27.240 Mc. (provision for two chan-
nels). Range boost circuit. Up to 10 miles in 
open country or water. Buzzer type call system. 
Squelch control. Complete with leather carrying 
case. 

Price $175.00 Pair 

NEW A.W.A. T.V. TUNER 
Model 49836. Uses 6U8 and 6B07A. 

Price 85.50 postage 50c 

PACK OF RESISTORS 
100 Resistors of V4 and 1 watt rating. 

Price $1.75 post 20c 

BRAND NEW SPEAKERS 
2V2 Inch 8 o h m 3 Price S I .75 P Dstsge 20c 
3 inch 8 ohms .. S2.00 23c 
4 Inch 8 ohms ,. S2.25 ,. 20c 
4 Inch 15 ohms .. $2.25 20c 
3DX 8 ohms ,, S3.95 ., 20c 
3DX 15 ohms ,, S3.95 ., 20c 
6A7 8 ohms ,. $550 40c 
6A7 15 ohms „ $5.50 40c 
8A7 8 ohms .. $7.20 40C 
8A7 15 ohms S7.20 40c 
12A9 8 ohms ,. $18.75 50c 
12A9 15 ohms .. S18.75 „ 50c 

Nett Price 

NEW STEREO HEADPHONES 
Large rubber earpiece. Frequency range 100 to 
1500 cycles. 8 ohms impedance. 

Price $6.75 post 30c 

DELCO TRANSISTORS 
Type 2N441 Price S2.40 postage 10c 

Type 2N278 Price S6.00 postage 10c 

Type 2N301 Price S2.50 postage 10c 

LT91 RECTIFIER 
20 Volt 2 Amp. 

Price 31.50 post 10c 

RADIO SUPPLIERS 
323 ELIZABETH STREET, MELBOURNE, VIC 3000 
Phones: 67-7329, 67-4286 All Mail to be addressed to above address 

We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc. 
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approved 
& 

accepted 
by leading manufacturers and 

Government Departments 

E L N A 
ELECTRONIC 

C O M P O N E N T S 
<» Electrolytic Capacitors 

9 Polyester Capacitors 

® Carbon Potentiometers 

Australia's largest selling im-
ported capacitors are produc-
ed by one of the world's major 

components manufacturers 

Write or phone for 
illustrated brochure 

S O A N A R 
E L E C T R O N I C S 

PTY. LTD. 

A & R-Soanar Group of Companies 

VIC: 45 Lexton Rd.. Box Hill; 89-7323. 
NSW: 82 Carlton Cr.. Summer Hill; 798-6999. 
OLD: R. A. Venn Pty. Ltd., Valley; 51-5421. 
SA: Scott Thompson Pty. Ltd.. Adelaide: 

23-2261. 
WA: Everett Agency Pty. Ltd., West Leeder-

ville; 8-4137. 

EDDYSTONE 
M o d e l " E A 1 2 " 

Amateur Band Communications Receiver 
The EDDYSTONE "EA12" is a model specially designed for use by 
Amateur Radio operators and covering the six major Amateur bands 
from 1.8 to 28 Mc. It possesses an exceedingly good electrical 
performance and will produce first-class results with all modes 
of signals. Mechanically the "EA12" is built to the high engineer-
ing standards common to all Eddystone products and will give 

years of trouble-free service, irrespective of climate. 

Write for Technical Leaflets 

FEATURES— 

Adequate bandspread, correct degree of selectivity for the various modes 
of signal, ease of tuning S.S.B. signals, and frequency stability. 
Cascode type R.F. amplifier stage. 
Separate R.F., I.F. and A.F. gain controls. 
Continuously variable selectivity in the 100 Kc. second i.F. stages. 
Crystal filter can be switched in to give an extremely narrow band for c.w. 
Mode switch selects either upper or lower sideband. 
Large S meter, calibrated from 1 to 9, each division 6 db. change of level. 
Two noise limiters, one a series diode type for a.m., other a double diode 
which is operative with c.w. and s.s.b. 

Image rejection better than 50 db. at highest frequency and proportionally 
greater at lower frequencies. 

Sole 

Agents: ( 6 f f < \ s i M U u n g n € M n 
^ V PTY. LTD. 

608 COLLINS ST., MELBOURNE, VIC., 3000. Phone 61-2464 

64 ALFRED ST., MILSONS POINT, N.S.W., 2061. Phone 929-8066 

34 WOLYA WAY, BALGA, PERTH, W.A., 6061. Phone 49-4919 

L. E. Boughen & Co., 30 Grimes St., Auchenflower, 4066. Ph. 7-4097 
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S IDEBAND ELECTRONICS ENG INEER ING 
With the approach of the holidays period, usually the interest in mobile operation increases. I am 
ready for it, with stocks of YAESU MUSEN FT-DX-100 and FT-200, SWAN 350C and 500C Transceivers, 
plus DC Power Supplies for Swans and Galaxies and also for the FT-200! Also Webster Bandspanners 
and MARK Helical Whips will be in stock again. 

Another interesting addition to my stock is the OMEGA Antenna Noise Bridge. This remarkable little 
unit takes the guess-work out of antenna tuning and feedline matching work—a must for the serious 
Amateur. 

Substantial purchases during the December 1969 Christmas month will include a free bonus Christ-
mas gift. A MERRY CHRISTMAS to all! —Arie Bles 

YAESU-MUSEN— 
FT-DX-400 De Luxe Transceiver $525 
FT-DX-100 AC/DC Transceiver $515 
FV-400 Second External VFO $80 
FT-200 Transceiver with 230/240/250v. A C heavy 

duty power supply-speaker unit in matching 
cabinet $410 

FR-DX-400-SDX De Luxe Receiver with all the 
available extras and accessories—CW and 
FM filters, FM discriminator, 2 and 6 metre 
converters installed $475 

FL-DX-400 Transmitter 8375 
FL-DX-2040 Linear Amplifier $225 

SWAN— 
SW-350C Transceiver, with SWAN AC/DC power 
supply, special package offer, if still in stock $600 
SW-500-C Transceiver $675 
AC Power Supply-Speaker Unit $80 

GALAXY— 
GT-550 Transceiver 
External Second VFO 
VOX Unit 
Galaxy equipment on indent order only. 

HY-GAIN— 
TH6DXX 6-element tri-band Yagi 
BN-86 Balun 
HY-QUAD tri-band Cubical Quad 
TH3JR Junior 3-element tri-band Yagi .... 
14AVO 10 to 40 metre four-band Vertical 
18AVQ 10 to 80 metre five-band Vertical 

$650 
$110 
$35 

$180 
$20 

$140 
$110 
$45 
$75 

J-BEAM LTD.— 
TRIPLE-THREE full size 3-element tri-band Yagi 
with built-in 52 ohm balun, delivery delayed by 
the factory till January '70 S180 

MOSLEY— 
TA33JR Junior 3-element tri-band Yagi $95 
MP-33 3-element tri-band Tiger Array S120 

ROTATOR— 
CDR HAM-M heavy duty Rotator, with 230v A C 

indicator-control unit $165 

A.C.I.— 
ACITRON extra heavy duty 12V. DC supply 
for Galaxies, Swans, etc $125 
ACITRON heavy duty 12V. DC supply, espec-
ially made for the FT-200 S110 

MOBILE W H I P S -
WEBSTER Bandspanners, 10 to 80 Metres .... S55 
MARK HW-40 40 Metre Helical Whip $20 
MARK HW-3 10/15/20 Metre instant tri-band 
Helical Whip $35 
Whip swivel mount and spring $10 

ANTENNA NOISE BR IDGE-
OMEGA TE 7-01 Noise Bridge .... $25 

CRYSTALS— 
FT-241 series, channels 0 to 79, box of 80 xtals $17.50 
Sets of four matched filter crystals, plus two 
matched USB/LSB carrier-BFO crystals— 

$5 to $10 from 400 to 450 Kc. 
from 460 to 500 Kc. $10 to $5 

Crystal Filters, Co-ax. Cables and Connectors, SWR Meters, Tubes available as advertised last month. 

All Prices are net Springwood, N.S.W., Sales Tax Included, subject to change without prior notice. 

USED EQUIPMENT 
GALAXY V. with AC supply-speaker unit, VOX, Cal., W.F.S. Swan 350/500 DC supply .... 

GALAXY V. Mk. 2-3 DC supply excellent condition 
HALLICRAFTERS PS-150-12 DC supply 
HEATH HP-14 DC supply 

$375 
$75 
$75 

HALLICRAFTERS SX100 
Receiver 

all-wave triple 

$80 
$80 

conversion 
$150 

Sideband Electronics Engineering 
P.O. BOX 23, SPRINGWOOD, N.S.W., 2777 Telephone (STD 047) 511-394 Springwood 
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SSB 

3000 
.333"' - 0 32 - •12. 655 

5.0 
14.5 

3-1000Z 
B 

3000 
.240 

- 0 65 - .30 1360 
7.5 

3-1000Z 
SSB 

3000 
.670"' - 0 65 - .30 1360 

21.3 

4CX250B"1 

AB1/SSB 2000 .1/.25's 350 - 5 5 " ' 0 0/.005™ 0 300 
6.0 
2.5 

4CX250B"1 C /CW 2000 .25 250 —90 2.9 .019 .026 390 
6.0 
2.5 

4CX250B"1 

C / A M 1500 .20 250 - 1 0 0 1.7 .02 .014 235 

6.0 
2.5 

4CX300A 

AB1/SSB 2500*' .1/.251* 350 - 5 5 " ' 0 0/.004 0 400 
6.0 
2.5 4CX300A C/CW 2500"' .25 

.20 

250 —90 2.8 .016 .025 500 
6.0 
2.5 4CX300A 

C / A M 1500 

.25 

.20 250 - 1 0 0 1.7 .02 .014 235 

6.0 
2.5 

4CX1000A AB1/SSB 3000 .25/.901" 325 - 6 0 " ' 0 - . 0 02 / 035 0 1680 
6.0 
10.5 

4-65A 

AB1/SSB 3000 .015/.065"1 360 - 8 5 " ' 0 0/.006 0 130 

6.0 
3.5 4-65A C /CW 3000 .112 250 - 1 0 5 1.6 .022 .009 270 
6.0 
3.5 4-65A 

C /AM 2500 .102 250 - 1 5 0 3.1 .026 .013 210 

6.0 
3.5 

4-125A 

AB1/SSB 3000 .03/.105"' 510 - 9 5 " ' 0 0/.006 0 200 

5.0 
4-125A 

B/SSB™ 3000 .02/.115"' 0 
° 

16 0/.03 0/.055 240 5.0 
4-125A 

C /CW 3000 .167 350 —150 2.5 .03 .009 375 
6.5 4-125A 

C /AM 2500 .152 350 —210 3.3 .03 .009 300 

6.5 

4-250A 

AB1/SSB 3000 .055/.21 600 —110'" 0 0/.012 0 400 
5.0 
14.5 4-250A C /CW 3000 .345 500 —180 2.6 .06 .01 800 
5.0 
14.5 4-250A 

C / A M 3000 .225 400 —310 3.2 .03 .009 510 

5.0 
14.5 

4-400A 

AB1/SSB 3000 .09/.30*" 810 —140'" 0 0/.018 0 500 

5.0 
14.5 4-400A 

B / SSB™ ' 3000 .07/.30°' 0 0 40 0/.055 0/.10 520 5.0 
14.5 4-400A 

C /CW 3000 .35 500 - 2 2 0 6.1 .046 .019 800 

5.0 
14.5 4-400A 

C / A M 3000 .275 500 - 2 2 0 3.5 .026 .012 630 

5.0 
14.5 

4-1000A 

AB1/SSB 4000 .17/.48'" 1000 —130"' 0 0/.04 0 1130 

4-1000A 
B/SSB ' " 4000 .12/.67"' 0 0 105 0/.08 0/.15 1870 7.5 

21.0 4-1000A 
C /CW 4000 .70 500 —150 12 .137 .039 2100 

7.5 
21.0 4-1000A 

C /AM 4000 .60 500 - 2 0 0 11 .132 .033 1910 

7.5 
21.0 

3CX100A5 C/CW" ' 800 .08 — - 2 0 6 — .03 27 6.3 

2C39A C/AM : ; i 600 .065 — - 1 6 S — .035 16 1.0 

"' Ratings also apply to 4X250B. Adjust to give stated zero-signal plate current. 
Ratings apply to 4-250A within plate dissipation limitation. IB For operation below 250 Mc only. 
Zero signal and maximum signal do current. <" At 500 Mc. 

Ht Gr id and screen grounded, cathode driven. 

Above you see popular Eimac tube types information you are invited to contact our 
suitable for professional and ham transmitters. offices at the addresses shown below. 
Remember this chart when you need a tube. ^ ^ ^ « 
And remember the name Eimac. It means JTTS. v a r i a n PTY LTD 
power. Quality. Dependability. For Eimac has ft A J electron tube and device group 
more know-how, more experience with power \ ¥ ¥ ¥ # 38 oxiey street/crows nest/nsw 2065/43 0673 
tubes than any other manufacturer. For further V , 679 springvaie rd/nth Sprinrjvaie/vic3i70/s60 6211 
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COMMENT:
A VK HI IN THE SK Y

Don’t brag; don’t appeaT patronising; 
and let me check your spelling. That 
was the Editor’s advice to me before 
I wrote my first Federal Comment.

But this time we are going to brag— 
we’ve certainly got something to brag 
about! With any luck, shortly after 
this issue is published, Australis Oscar 
5 will be launched! (That’s why we 
have the special cover for this issue.)

The four Amateur Satellites launch
ed to date have all been built in the

United States. The fifth to be launched 
was designed and built in Australia. 
That is something to brag about! It 
represents a tremendous achievement 
for the many people involved; in par
ticular the W.I.A. Project Australis 
Group.

The package has passed its sophis
ticated and lengthy pre-launch tests. 
It has “qualified’ to be launched! Now, 
all we have to hope is that the launch 
is successful.

Whatever happens now cannot take 
away any of the credit that belongs to 
the group that have built Australis 
Oscar 5.

We can all be proud of this group 
of Australian Amateurs. Their achieve
ment is something that we can all 
share by observing the satellite. But 
to them must be given the credit; to 
the W.IA. Project Australis Group we 
say “Good luck and congratulations!”

NOVICE L I CEN SI NG
Between 1959 and 1968 it was the 

policy of the Wireless Institute of Aus
tralia to advocate a form a Novice 
licence system in this country. In 
detail, the following was the specific 
proposal advanced by the Institute:

(a) Morse code test of 5 words per 
minute.

(b) Elementary examination in radio 
theory and P.M.G. Regulations 
at a lower standard than that 
required for A.O.C.P.

(c) Operation to be allowed on the 
3.5, 27 and 28 Me. bands using 
c.w. only and crystal control.

(d) Power input maximum of ten 
watts.

(e) The A.O.C.P. exam, must be 
taken by the end of 12 months. 
The licence is not to be renew
able except at the discretion of 
the Postmaster General’s Depart
ment.

Attempts to persuade the Australian 
Administration to introduce such a 
system had always met with failure— 
which, in itself, is of course no reason 
for abandoning a policy. However, at 
the 1968 Federal Convention, the Div
isions decided, through the Federal 
Council, that we, as an organisation, 
should no longer advocate the issue of 
a Novice licence by our Administra
tion.

It was obvious that, despite the re
sult, the issue was still an open one. 
In fact, three Divisions voted in fav
our of the change, two against and one 
abstained. Two factors that may have 
played some part in the change of 
policy were the reduction by the Aus
tralian Administration of the code stan
dard for Amateur licensees from 14 
words per minute to 10 words per min
ute and the lowering of the age limit 
at which an Amateur licence could be 
held.

The last nine months has seen a 
much revived interest in Novice lic
ensing. Many people, some deeply 
involved in the Youth Radio Club 
Scheme, have drawn attention to the 
Institute’s present policy, both in our

own journal and in other journals. 
“Amateur Radio” has received a num
ber of letters to the Editor on this 
topic and perhaps significantly, not one 
has opposed the concept of Novice 
licensing. This interest has led the 
Federal Executive to the view that the 
Federal Council should again review 
the Institute’s policy towards Novice 
licensing. Accordingly, it will propose 
the appropriate motion at the next 
Federal Convention. This is not to say 
that the Executive is advocating a 
change; on this matter the Executive 
simply raises the issue, but at least at 
this time, makes no recommendation to 
the Federal Council. I have referred 
to this matter at this early stage in 
a Federal Comment because a Novice 
licensing system will affect all Ama
teurs. By raising the issue at an early 
stage, I hope that all Divisions will be 
able to obtain the views of their mem
bers well before the Federal Conven
tion. I hope that all Amateurs give 
some thought to this undoubtedly 
difficult question.

The arguments advanced by those 
for and against a Novice licensing sys
tem are fairly well known. Those in 
favour say that through this means we 
will attract new Amateurs to our ranks 
that we would not have otherwise 
attracted; that the Novice licence is 
particularly suitable for young people 
where some practical experience, par
ticularly within the framework of the 
Youth Radio Club scheme is the best 
training. Those in favour also rely on 
the fact that other countries (apart 
from the U.S.A.) issue such a licence, 
apparently quite successfully.

Those opposed to a Novice licence 
system argue that the evidence does not 
support the contention that people who 
become Amateurs would not have be
come Amateurs in any event; that 
limited frequency band allocations to 
licensees with severely limited privi
leges create “ghettos of the under
privileged” where novices lead each 
other into bad operating habits; that 
the standard in Australia for the Full

licence is such that with application, 
anybody can attain it; that the Novice 
licence creates an underprivileged 
minority which is not in the best inter
ests of Amateur Radio.

I do not pretend that the points I 
have mentioned are the only points 
for and against a Novice licence—they 
are not. Nor do I pretend that the 
points I have mentioned are necessarily 
the best points that either side would 
raise. I have quoted them as an ex
ample of the sort of issues that are 
raised by this question. One does not 
have to look far before one finds the 
arguments, particularly those in fav
our of a Novice licence, presented very 
ably indeed. I urge all Divisional 
Councils and all members to give this 
matter serious consideration before the 
1970 Federal Convention. I hope that 
this matter will be a topic at least at 
one general meeting in each Division 
before Easter 1970.

But please do not only ask the ques
tion, “Should we have a Novice licence” 
—do not assume that if the Institute 
answers that question, “Yes,” that the 
Institute must necessarily have to ad
vocate the form of licence it previously 
advocated, which is quoted above. If 
one concludes that we should have a 
Novice licence, then I think one should 
ask the question, “In what form do we 
want a Novice licence?” Indeed, it 
may well be easier to decide the first 
question after one has given some con
sideration at least to the second ques
tion. Open discussion on this sort of 
topic is, I believe, essential and one 
of the things that the Institute is all 
about. Don’t be a fence sitter. Let your 
Council know what you think. Give 
your Federal Councillor any material 
that you think may be of assistance to 
him.

Whatever the result of a review of 
this question at the Federal Conven
tion, I think that the criteria to be 
applied in judging the issue is clear. 
What is in the best interests of Ama
teur Radio? What do you think?

—M ichael J .  O w en . VK3K I.
F e d e ra l P re s id e n t, W .I.A .
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SINCE the introduction of th e  146 
Me f.m. net frequencies to  this 
country, m any A m ateurs have 

come to realise the advantages th a t 
frequency m odulation provides. How
ever, m any A m ateurs have only a 
ra th e r  sketchy know ledge of the p ro 
cesses involved in the frequency m odu
lation system. I t is th e  purpose of this 
article to discuss some fundam ental 
aspects of the f.m. system.

DEVIATION
Everyone is aw are of the process 

involved when an a.m. signal is p ro 
duced. If the m odulating signal is, say, 
1 Kc., tw o sidebands, one a t carrier 
frequency m inus 1 Kc. (low er side
band, l.s.b.) and the o ther a t  carrier 
frequency plus 1 Kc. (upper sideband, 
u.s.b.) are produced. The to ta l power 
in  the sidebands is half th e  carrier 
pow er for 100% m odulation (see Fig. 
la ) .

W hen a frequency m odulated signal 
is produced w ith 1 Kc. m odulating fre 
quency, sidebands are  produced a t  1 
Kc. intervals to infinity (see Fig. lb ) .

However, beyond a certa in  point the 
am ount of pow er contained in higher 
order sidebands is insignificant. The 
num ber of significant sidebands and 
the am ount of pow er transm itted  in 
them  can be determ ined using Bessel 
functions. Two Bessel function charts 
are  shown in Figs. 2a and 2b.

T here are several points to  note w ith  
reference to  Fig. lb :—

3 52 Pohlman Street, Southport, Qlci.. 4215.

CARRIER

AU. SIGNAL WITH 1.KHZ. MODULATION.

THE F.M. 
S Y S T E M
R. F. DANNECKER: VK4ZFD

(a ) The carrie r pow er dim inishes 
during m odulation.

(b) The energy taken  from  the c a r
rie r  goes in to  the sidebands— 
g reater am plitude of m odulating 
signal produces m ore energy in 
the sidebands.

(c) One or m ore sidebands can con
ta in  m ore pow er than  the carrier.

A sm all am plitude audio m odulating 
signal of frequency 1 Kc. m ay produce 
sidebands as shown in  Fig. 3a. If the 
am plitude is increased, the frequency 
spectrum  of the signal m ay change to 
th a t show n in Fig. 3b. The signal in 
Fig. 3b has grea ter deviation than  th a t 
in Fig. 3a.

A signal m odulated w ith a 1 Kc. tone 
w ith  10 significant sidebands requires 
a to tal bandw idth of 20 Kc., w hile a 
100 cycle tone giving rise to 10 sig
nificant sidebands requires a to tal band
w idth of 2 Kc.

The bandw idth  required  for a signal 
therefore depends on:

(i) T he in tensity  of the m odula
ting  signal.

(ii) The frequency of th is signal.
The m odulation index of a frequency 

m odulated signal is defined as:
m odulation index =

___  Deviation of F.M. C arrier _
Audio Freq. producing this D eviation.

F or a m axim um  carrie r sh ift of ( ± )  
15 Kc. and a highest m odulating fre 
quency of 3 Kc., the m odulation index 
=  15 -T- 3 =  5.

From  Fig. 2a we see th a t there  a re  
eight significant sidebands in  th is sig
nal, i.e. although the carrie r has shifted 
only ( ± )  15 Kc., significant sidebands 
have been produced to 8 X 3 =  ( ± )  
24 Kc.

The re lative am plitudes of th e  side
band sets a re  obtained from  Fig. 2b 
and are  show n in Fig. 4 applied to  a 
ca rrie r aeria l cu rren t of 9-0 amps.

Note th a t although the carrie r is 
never sh ifted  beyond ( ± )  15 Kc.,
significant sidebands a re  produced be
yond this lim it. Hence th e  seem ingly 
w ide spacing betw een f.m . channels.

Note also th a t for a m odulation index 
less than  0.4, only tw o significant side
bands are  produced. A m odulation in 
dex of 0.4 w ith  an upper audio  lim it 
of 3 Kc. corresponds to  a ca rrie r de
viation  of ( ± )  1.2 Kc. (see Fig. 5).

PHASE MODULATION
Consider an  audio signal m odulating 

a ca rrie r such th a t the phase of the 
carrie r is changed corresponding to  
change in  the am plitude of the m odula
ting  signal. This is show n in  Fig. 6a 
re lative to a reference  ca rrie r whose 
phase is constant. An a lternative  re 
presen tation  in term s of ro ta ting  pbas- 
ors is show n in Fig. 6b w here OB is 
the reference ca rrie r and OA is the 
phase m odulated  signal.

A ctually, in  Fig. 6b, OA is ro tating  
a t angu lar frequency w hile the phase 
varies, relatively , very slowly. Con
sider now the change in vector OA in 
going from  (i) to  (ii) and (iv) to (v) 
in Fig. 6b. In the first case OA m ust 
speed up to go from position (1) to

Number of Significant 
Sidebands

Modulation Above Below Bandwidth
Index Carrier Carrier Required

0.01 1
0.05 1
0.20 1
0.40 1
0.50 2
1.00 3
4.00 7
5.00 8
7.00 10

10.00 14

1 2f
1 2f
1 2f
1 2f
2 4f
3 6f
7 14f
8 16f

10 20f
14 28f

Modu
lation Carrier 
Index Value

1st Set 
of Side

bands
2nd
Set

3rd
Set

4th
Set

5th
Set

6th
Set

7th
Set

8th
Set

9th
Set

10th
Set

11th
Set

12th
Set

13th
Set

14th
Set

0.00 1.000
0.01 1.000 0.005
0.05 .9994 .025 —

0.20 .9900 .0995
1.00 .7652 .4401 .1149 .0020 — — — — — — — — — — —

2.00 .2239 .5767 .3528 .1289 .0341 — — — — — — — — — —

4.00 -.3971 -.0661 .3641 .4302 .2811 .1321 .0491 .0152 — — — — — — —

5.00 -.1776 -.3276 .0466 .3648 .3912 .2611 .1310 .0534 .0184 — — — — — _

7.00 .3001 -.0047 -.3014 -.1676 .1578 .3479 .3392 .2336 .1280 .0589 .0235 — — — —

10.00 -.2459 .0435 .2546 .0584 -.2196 -.2341 -.0145 .2167 .3179 .2919 .2075 .1231 .0634 .0290 .0120

Note: f equals frequency of audio signal.

Fig. 2a.— Bessel Function Chart (1)
Note: Where blank spaces are indicated the values of the sidebands are insignificant.

Fig. 2b.— Bessel Function Chart (2).
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position (2), in the second case OA 
must slow down to go f rom position (1) 
to position (3). This speeding up cor-
responds to an increase in frequency 
of the carrier represented by OA and 
the slowing down corresponds to a 
decrease in carrier frequency. 

Each time the carrier phasor wob-
bles back and forth to reach the new 
phase positions dictated by the audio 
modulation, we find the frequency also 
changes in order to have the phasors 
reach the new positions. Note, how-
ever, that over the whole audio cycle, 
the average frequency of the carrier 
represented by OA is constant. 

In producing phase moduation of the 
carrier we have in fact produced in-
direct f.m. What we are doing is add-
ing sufficient change either positive or 
negative to a fixed frequency to per-
mit the carrier to reach the desired 
phase position. In "pure" f.m. the 
carrier frequency itself is directly 
affected and shifted in response to the 
modulating voltage. 

FACTORS AFFECTING 
INDIRECT F.M. 

The amount of indirect f.m. pro-
duced depends on the extent of phase 
shift and the frequency of the modula-
ting audio signal. The extent of in -
direct f.m. produced varies directly 
with both the frequency and maximum 
phase shift of the carrier. 

In direct f.m. the value of the car-
rier itself swings between its maximum 
limits. The carrier is shifted directly 
by the modulation. In indirect f.m. 
(from p.m.) the carrier is not actually 
shifted by the modulation. Rather, the 
effect of the phase shifts is to either 
add to or subtract frequency variations 
from a fixed carrier. 

Fig. 6a.—A simplified illustration of Phase Modulation. 

Sideband 
Set 

Amplitude 
(Amps.) 

Power 
(Arbitrary) 

Carrier 1.598 2.50 
1st Set 2.948 8.70 

2nd 0.419 0.175 
3rd 3.283 10.80 
4th 3.521 12.40 
5th 2.350 5.52 
6th 1.179 1.39 
7th 0.481 0.231 
8th 0.166 0.0276 

Fig. 4—Power in Sidebands 

INTERFERENCE 
Consider two carrier waves slightly 

different in amplitude and frequency. 
The resultant of these two waves is 
shown in Fig. 7. There are two types 
of variation in this signal as compared 
to carrier 1. They are: (1) amplitude, 
(2) phase. 

In a.m. systems type (1) produces 
beat frequencies (e.g. 10 Kc. whistle). 

In f.m. systems type (1) is elimin-
ated by limiters in the receiver, but 
type (2) is still present a t the de-
tector. Note that this phase modula-
tion produces indirect f.m. With a 2:1 
ratio of desired to unwanted signals, 
a maximum phase shift of 30 degrees 
is produced. Fig. 6b. 
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The indirect f.m. cannot be elimin-
ated, but in wideband f.m. systems it 
can be minimised. 

As noted before, the indirect f.m. is 
directly proportional to the modula-
tion frequency (in cycles) and the 
maximum phase angle (in radians) of 
carrier shift. 

Now suppose that the interfering 
signal differs by 1000 cycles from the 
desired signal and is only half as 
strong as the desired signal. As noted 
before, a maximum phase shift of 30 
degrees (approx. 0.5 radians) in the 
desired signal will be produced. The 
frequency shift (indirect f.m. produc-
ed) in the desired signal is in fact 
1000 x 0.5 or 500 cycles. The shift is 
periodically above and below the aver-
age frequency of the stronger signal. 
The frequency variations shift at a 
rate of 1000 times a second (1000 cycles 
mod. signal). 

FIG 5. 

- 3 k h z . 0 + 3 K H I . 
SMALL MODULATION INDEX 

If the ordinary f.m. signal is de-
viated to ( ± ) 15 Kc. then the ( ± ) 500 
cycles produced by the interfering sig-
nal produces an audio signal greatly 
smaller than the desired audio signal. 

For a S/N ratio of 10:1 this effect 
is even more marked. Thus the wide-
band f.m. completely swamps the small 
indirect f.m. developed from the in-
terference. Herein lies the interfer-
ence reduction power of f.m. 

Note that if the two signals are of 
the same frequency, no interfering 
indirect f.m. is produced and the greater 
the frequency separation of the two 
signals the greater the amount of in-
terference produced. However, the 
amplitude will be reduced by the band-
pass characteristics of the receiver. 

WVAAAv "•• -
V \ A A A A / W W " T E R -

MnMn/ 
F10 7. 

Fig. 7.—The combination of two carriers to form a 
resultant which is amplitude and phase-modulated. 

DOMINATION BY THE 
STRONGER SIGNAL 

When two signals are comparable in 
amplitude, the moment one signal be-
comes even a trifle stronger, the re-
sponse changes and the stronger signal 
assumes noticeable control. The pro-
cess is complete when the ratio reaches 
the 2:1 point. (For a comparable 
amount of interference in an a.m. sys-
tem, a ratio of 100:1 is required.) 

Consider two signals of nearly equal 
amplitude and only slightly different 
frequency (see Fig. 8). 

Let 1 be the stronger signal, 2 be 
the interfering signal and R be the 

Fig. 8.—The amplitude and phase variation of a resultant (R) carrier due to the interaction of two signals. 
The small arrows on H Indicate whether Its phase (with respect to the desired signal. 1) Is going In a 

positive or negative direction. 

resultant carrier due to these two sig-
nals. As 2 rotates around relative to 1 
(different in frequency), R changes 
greatly in phase but its average fre-
quency is still that of 1, the stronger 
signal. Hence by bringing the two 
signals close in amplitude we have pro-
duced more phase modulation in the 
resultant phasor R, but R still follows 
signal 1, so we hear signal 1 but with 
some distortion produced by the in-
direct f.m. caused by signal 2 interact-
ing with 1. If 2 was stronger than 1, 
then the phasor R would follow signal 
2, hence the sharp transition from one 
signal to the other and this is why 
the predominant signal assumes control 
in f.m. systems. 

- B U r t - 5 0 - 5 + » " « 

NOISE IN F.M. SYSTEM 
FIG. 9a. 

-s»e 0 +SKKZ 
NOISE IN A.M. SYSTEM 

FIG 9b. 

NOISE 
Consider random noise in the re-

ceiver. Interactions between random 
noise voltages and the carrier also 
interactions between the random noise 
voltages produces: 

(1) Amplitude modulation of the 
carrier; 

(2) Phase modulation (and thus 
indirect f.m.) of the carrier. 

The amplitude variations are elim-
inated in the limiters but the phase 
variations (indirect f.m.) still result in 
noise. 

The amount of indirect f.m. (i.e. 
noise) is proportional to the frequency 
difference between the carrier and each 
random noise voltage, i.e. zero at car-
rier frequency and increasing directly 
with increase in bandwidth (see Fig. 
9a). Above 5 Kc. we have inaudible 
noise (considering the response of re-
ceiver audio systems). The comparable 

"noise spectrum" for an a.m. system 
is shown in Fig. 9b. Note the greater 
improvement in the amount of noise 
in the f.m. receiver compared to an 
a.m. receiver. This can be shown 
mathematically to be 18.75 decibels or 
a S/N voltage ratio of 8.65:1. 

Let us now consider the effect of 
reducing the modulation index of the 
f.m. system. Figs. 10a to 10b to 10c 
show successive reductions in modula-
tion index until in 10c, with a modula-
tion index of 1, i.e. a comparable band-
width to the a.m. system, the S/N ratio 
improvement of f.m. over a.m. is 4.1875 
decibels. Hence the importance of ob-
taining the highest modulation index 
possible. 

PRE-EMPHASIS AND 
DE-EMPHASIS 

It is well known that most of the 
energy of a voice modulated trans-
mission is contained at the lower audio 
frequencies, i.e. up to 3 Kc. In addi-

< Con t i nued on Page 241 

J f l J t f ' dP 1 2 . d e v i a t i o n 
/ * A T I ° 0 F 5 -

INAUD IBLE F.M. 
/ NO I SE 

M s l e 
REPRSENT5 

A.M. N O S E 

Fig. 10.—Further comparisons between the noise In 
A .M. and F.M. systems with various F.M. 

deviation ratins. 
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S i d e b a n d the xpensive w a y 

RODNEY CHAMPNESS; VK3UG 

1AJaif (how to avoi id it J 

IT is not uncommon to hear on the 
air and by other means of some 
Amateur who has just blown up 

his nice new Spurious Signal Breather 
transceiver. What happened? Well it 
seems that the final tubes melted into 
a molten mess inside the "well" ven-
tilated p.a. cage. Why did this hap-
pen? What are the cures? That is 
what this article hopes to bring to your 
notice. 

This all started rather slowly, and 
is a progression of thoughts and real-
isations over the three years that I 
have been on sideband. There are a 
number of things that I will bring to 
light, that many s.s.b. operators and 
commercial equipment operators, in 
particular, seem to ignore. They think 
either the manufacturer has solved all 
their problems, or that they, through 
ignorance or pure laziness and lack of 
an inquiring mind, have not bothered 
to think about it. 

First, I will start with your table-
top transceiver, which, according to 
manufacturer's literature, runs 500w. 
p.e.p. input to a pair of, say, 6KD6 
valves. Wonderful what you can get 
out of these colour t.v. line sweep 
valves. Wonderful how many watts 
per cubic inch these miniature rigs 
run to. Funny thing, though, the case 
of the transceiver is almost too hot to 
leave your hand on for long. Ever tried 
touching the p.a. final valves when 
they are just running with class AB1 
bias and not being driven? You could 
boil water on them. 

The normal p.a. tube in the majority 
of s.s.b. rigs is run with a standing 
current which is very little below the 
allowable dissipation rating of the 
valve. Then you go and talk the thing 
up to some astronomic current, not 
even marked on some popular rigs. 
Boy, are you then exceeding the dissi-
pation ratings, and how! 

As an example, take a 6DQ5. This 
will run in class AB1 maximum of 750 
volts and 280 mA., which works out 
to a d.c. input of 210 watts d.c. I be-
lieve some rigs do run these valves at 
these figures in AB1 in the c.w. mode. 
Allowing for a 50% duty cycle still in 
excess of a 100 watts and the 6DQ5 has 
only a 32 watt dissipation rating. Class 
AB1 is rarely much more efficient than 
about 55%, so this would mean that the 
6DQ5 would be dissipating about 47 
watts, which is about 50% above 
maximum ratings. Now sideband runs, 
according to many, a duty factor of 
about 30%, so in this case the valve 
would be just inside its ratings—or 
would it? No, it is not, as its normal 
standing current is nearly the maximum 
dissipation ratings. So once again you 
are exceeding the ratings unless you 
use VOX. 

Now many loud mouthed Amateurs 
believe that the rig should read in p.a. 
current, nearly as much as it should 

in the c.w. position with the key down. 
Wow, have you heard their signals? 
They are the sort of signal that can 
be tuned as splatter from one end of 
the band to the other, and I'm not 
exaggerating, ask Ron Fisher, VK30M. 
We experienced a "perfect" example o£ 
this one night on 80 metres. To accom-
plish this high p.a. reading, the audio 
is turned up, the microphone bellowed 
into, a compresser and/or pre-amp. 
fitted and hope to blazes the a.I.e. takes 
care of this abuse. 

The a.I.e. is not designed to act as 
a speech compressor but more really 
as an overdrive preventer and splatter 
preventer. The a.l.c. can only tolerate 
a certain amount of overdrive, then in 
most cases glorious splatter emerges. 
It must also be remembered that there 
must also be a correct ratio of car-
rier to audio in the balanced modulator. 
The audio is considerably weaker, 
usually by a ratio of about 10:1. If, 
through your compressor, pre-amp., 
you decrease this ratio up comes your 
distortion almost straight away. Once 
there is distortion in the signal, nothing 
you can do will effectively get rid of it. 

Take pride in the quality of. your 
signal, not how many db. over S9 it is. 

So now it can be seen that by driving 
your p.a. tubes hard, through either 
calculated commercial over-rating, or 
breathing heavily into the microphone 
system, expensive damage can be done 
to the p.a. valves. In these small trans-
ceivers and transmitters the ventilation 
is far from adequate, so still more de-
rating of the valves is required. I have 
extreme doubts that any commercially 
made Amateur transceiver would come 
anywhere near the reliability in trans-
mitting time, that a commercial service 

transmitter would or, for that matter, 
the old a.m. rig you threw out, when 
you got this new s.s.b. rig. The 807 in 
it is still probably the original, and it 
was still running at least 80% of its 
new performance. 

Well, having dispensed with the pre-
ceding causes of poor s.s.b. signals and 
causes of red hot p.a. tubes, I'll pass 
onto another perhaps more subtle cause 
of trouble in s.s.b. transceivers and 
transmitters. 

Many months ago I became plagued 
with a mysterious sudden increase in 
p.a. current in my Yaesu FL200B trans-
mitter whilst I was talking. I would 
find that my resting p.a. current would 
suddenly jump from 60 mA. to about 
250 mA. The only way to get it back 
to normal was to release the transmit 
button. What was wrong? Al l sorts 
of thoughts ran through my mind from 
grid-cathode shorts, to bias failure, grid 
emission, ad nauseum. 

At about the same time I was also 
getting intermittent reports of some-
thing wrong with my signal. Event-
ually Ron VK30M said to me that my 
signal was f.m.-ing. Horrors, well what 
could cause this. Variation in v.f.o. h.t. 
voltage? Yes, this proved to be the 
answer, but why? The Yaesu uses a 
rather sophisticated h.t. regulation sys-
tem which feeds not only the v.f.o. but 
also the p.a. screens. What had occur-
red was that I had tuned the rig up 
ah la book to give the required p.a. 
current and general expected output 
level. The way I had loaded the tx 
was such that the screen current was 
much higher than it should have been, 
due to rather light loading of the p.a. 

To get the p.a. plate current up, the 
drive was increased. I went onto speech, 

* See lot 

YAESU FL200B.TX MONITOR 

• 24 O ' D o w d s R o a d , W a r r a g u l , Vie., 3820. 

Switch Position 1—Screen current. 0-25 mA. 
2—Olf. 
3—A.L.C. 
4—Regulated H.T. 0-200 Volts. 
5—P.A. H.T. 0-1000 Volts. 
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then  on speech peaks the screen cu r
ren t exceeded the c.w. level, so causing 
th e  voltage regulator to  be overdraw n, 
so loss of regulation. The m om ent regu
lation is lost the voltage tends to climb 
as the regulator requires a h igher ign i
tion voltage than m aintain ing voltage. 
Speech peak over, the voltage rises as 
cu rren t drain  is reduced, bu t then  due 
to  higher voltage on the screens, they 
draw  m ore cu rren t and so do the plates, 
due to having a much higher screen 
voltage. The regulator is unable to 
regain regulation so this destructive 
situation prevails.

The solution to this problem  is fairly 
obvious. I m ust load the tran sm itte r 
so th a t the screen cu rren t is much 
m ore reasonable. How can I tell tha t 
th is cu rren t is about right? T here is no 
m eter on the Yaesu or to my knowledge 
any  o ther s.s.b. rig. A nyone who has 
done some reading about s.s.b. w ill 
perhaps vaguely rem em ber som ething 
about screen cu rren t being observed for 
tun ing  a s.s.b. rig  Anal. High s.w.r. 
readings and slap-happy m ethods of 
tun ing  will cause screen cu rren ts to 
be dangerously high for the tubes. In 
m y experience in com m ercial s.s.b. 
transm itting  equipm ent up to about 
3kw. d.c. input, this proved qu ite  a 
problem  w ith reactive aerials. A lightly 
loaded final, w hether s.s.b. or a.m., can 
alm ost be considered as being a  final 
in w hich the p late c ircuit is open c ir
cu it and the screen has the doubtful 
pleasure of acting as the plate. I t a t
tem pts to draw  curren ts such as the 
plate  w ould draw , but due to  its s truc
tu re  its dissipation is low and th e re 
fore grossly exceeded. The screen gets 
red, then w hite hot, and then dis
in tegrates. E xit the p.a.

Notice in the preceding paragraph  
th a t I lum ped the a.m. and s.s.b. finals 
in together, in  regard  to  light loading 
and the effects on the screens. Now 
you w ill say if this is so, how come I 
d idn ’t blow my old 807 up w ith light 
loading? T he reason is quite simple. 
Consider the old a.m. final, an 807, 
w ith 600 volts on the plate and the 
screen running a t 300 volts fed through 
a 37,500 ohm resistor from  the 600 
volt supply. The screen cu rren t is 8 
mA. Now lightly load the final and 
the screen attem pts to  draw  say 16 mA., 
the screen voltage w ill be a big fat 
zero. So in the case of the lightly 
loaded a.m. final, the screen cu rren t 
cannot rise much, as the  voltage w ill 
be reduced to the screen very d ra s
tically. The screen is thereby  fairly  
w ell protected.

Now the case of your nice new  s.s.b. 
final. The situation here  is m uch d if
feren t. The screen voltage m ust be 
regulated  for th e  linear to  function in 
a linear m anner. Now w ith  the final 
lightly  loaded, the screen cu rren t does 
rise  to this level of 16 mA., using the 
sam e set of figures as sta ted  fo r the 
a.m. rig w ith the exception of no screen 
resistor. The screen voltage is regu 
lated  and stays th e  sam e as w ith no r
m al loading. We’ll load th e  final m ore 
lightly  again, more screen cu rren t and 
less plate  current. We’re  well on the 
w ay to destroying the final p.a. screen 
grids. We’ve already got a signal tha t 
isn’t all it should be in th e  w ay of 
quality.

Well I hope from the preceding in 
form ation th a t I have perhaps helped 
to clear some of the fog w hich seems 
to  descend w hen we change from  a.m. 
to  s.s.b. T he things w hich w ere of 
little  im portance, so we thought, in  the 
days of a.m. are  qu ite  im portan t in 
regard  to p roper operation of s.s.b.

Before I finish this article, I w ill ju s t 
show you how screen cu rren t varies 
as a function of plate  cu rren t in my 
Yaesu tx , and w ill describe w hat I 
call my “T x M onitor”. This device is 
ju s t a m eter w ith  shunts and  m ulti
pliers so th a t I can m onitor screen cu r
ren t, regulated  h.t., p.a. h.t., and  a.l.c. 
W ith 300 mA. h.t. cu rren t d raw n by 
the p.a., I find th a t loading th e  final 
so th a t a  screen cu rren t of 8 mA. is 
d raw n  gives best results , w ith  m y 
FL200B tx.

The follow ing tab le  should give you 
some idea of how screen cu rren t escal
ates w ith increased drive levels, such 
as w hen the gain is tu rn ed  up fu ll bore 
(p.a. tune  and loading left untouched):

Screen Screen
PA C urren t C urren t

C urren t CW SSB
100 mA. 0.5 mA. Approx.
150 mA. 1 mA. double c.w.
200 mA. 2 mA. read ing  for
250 mA. 4 mA. sam e p.a.
300 mA. 8 mA. current.

T able for two 6JS6A valves in  paralle l 
in Yaesu Musen FL200B.

“TX MONITOR”
Now to the “T x M onitor”. T his w as 

bu ilt into a plastic case 6" x  x 2J”, 
available from  “A.R.” advertiser. The 
m eter is a 1 mA. m ovem ent of the 
MO-65 style. The sw itch was an ord in 
ary  Oak MSP 2-pole 5-position single 
bank switch. The un it is a ttached via 
a five-core cable to a m in iature  5-pin 
plug w hich fits a m in ia tu re  5-pin Mc-

M urdo socket on the rear apron of my 
transm itter.

The tran sm itte r w iring modifications 
are  self evident from  the diagram . The 
m etering ranges are  as follows: (1)
screen cu rren t, 0-25 mA.; (2) no con
nection; (3) a.l.c. (no levels m arked); 
(4) regulated screen voltage, 0-200v. 
(norm al 150 vo lts); (5) p.a. h.t., 0-1000 
volts (norm al 600v.).

The 150 ohm resisto r presupposes 
th a t the m eter resistance is 100 ohms, 
so m aking up a to tal of 250 ohms. The 
1.8K ohm  resisto r is subject to experi
m ent to  get fu ll scale reading in the 
a.l.c. position w ith  no modulation. I t 
m ay need to be h igher o r low er in  
value. Unless you use 1% resistors in 
all positions, you m ay need to play 
around  w ith  the exact values to  get 
correct readings.

T his is show n as m ade to su it my 
Yaesu tx  bu t could be easily adapted 
to su it any transceiver o r transm itter. 
I find this little  u n it to be an  ex trem e
ly handy accessory to  m y transm itter. 
I w ould no t th ink  now of tun ing  the 
rig  w ithout m onitoring both th e  p.a. 
plate  cu rren t, o r actually  cathode cu r
rent, and  separately  th e  screen current. 
I know  a little  m ore w ith  th is m onitor 
about w hat is going on inside and find 
th is m ost rew arding, and I m ight add 
I haven’t  blow n up any  p.a. valves yet. 
This un it is p a rt of my insurance th a t 
I don’t.

I w ould recom m end fo r your reading 
the various artic les th a t have  been in 
the s.s.b. notes w hich appeared a few 
years back. M ost w ere w ritten  by 
VK5NN. A recent artic le  in “A.R.” 
w hich bears close study is the one 
appearing tow ards the end of 1968 by 
VK2AOU. This gives excellent data  for 
anyone w anting to build  or ju s t p e r
haps to understand a little  m ore about 
this m ysterious mode m any use, called 
r.s.b. M ysterious, because few really  
understand  m uch about its finer points, 
and I’m one of those w ho has got a lot 
to learn  yet.

SWAN NEWS LETTER
Swan Electronics are now rapidly expanding their operations into other products 
and to further this end they recently purchased the well known antenna company 
of HORNET ANTENNAS.
This now gives Swan a full range of very sophisticated antennas for both 
commercial and amateur operation. These antenna are now known as Swan 
Hornet antenna and cover multiband beams, both full sized and shortened; 
trapped vertical, all band; trapped dipole, and mobile whip types.
As the Swan factory distributor for Australia, W.F.S. Electronic Supply Co. will 
shortly have stocks of these very fine antennas; the following types will be 
the first to be available:

TB1000-4 FOUR ELEMENT TRIBAND BEAM 1000 WATTS
TB1000-3 THREE ELEMENT TRIBAND BEAM 1000 WATTS
TB750-3 THREE ELEMENT TRIBAND BEAM 750 WATTS

W.F.S. ELECTRONIC SUPPLY CO.
12 BOW DEN ST., NORTH PARRAMATTA, N.S.W., 2151. Ph. 630-1621 

also SWAN SERVICE. 14 Glebe Street. Edgecliffe, N.S.W.. 2027. Phone 32-5465
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Conversion of Circuit Diagrams to Veroboard, 
Tag-Board and Printed Circuit Layout*

A T. CAMPBELL, G3PEQ

W E have all had the frustration of 
wiring up a circuit from a dia
gram, painfully trying to avoid 

errors and to miss nothing out. Then 
after a quick check through, the circuit 
has been connected to power—and it 
hasn’t worked. Frequently more time 
is now spent in finding and correcting 
the fault than was occupied in  the 
actual construction.

The method I am going to describe 
avoids all this. It enables the layout 
to be achieved automatically, except for 
printed circuit boards where a little 
thought is required. Checking is easy 
and thorough, and can be done system
atically on paper without the need for 
poking about among a complex of wires 
and, according to Murphy’s Law, miss
ing the one thing one is looking for.

Normally one traces through a part 
of the circuit, taking the components 
involved one by one and connecting 
them, one hopes, to the right places. 
Let us forget all that, relegate the com
ponents to a secondary position, and 
concentrate on the junction points. We 
will illustrate this with a simple one- 
transistor amplifier which we will lay 
out for Veroboard construction.

VEROBOARD
Fig. 1 shows seven junction points, 

for the negative and positive lines can 
be considered as extended points, as 
shown in Fig. 2. It does not m atter 
how we num ber these points, except 
that it is advisable to number the leads 
of the transistor in the same order as 
they emerge from the case so as to 
avoid twisting them, with risk of 
breaking off or shorting when we insert 
the transistor. In the diagram I have 
not put in the value of the components, 
but have lettered them in order to make 
reference easier in the following de
scriptions.

After a little practice, you can now 
immediately wire up the circuit; but 
until experienced, it is well to go 
through the following stages, first lay
ing out on paper and then checking.

On a sheet of paper, draw  seven lines, 
numbering them from 1 to 7 to cor
respond with the junction points of 
Fig. 1 (see Fig. 3). Now proceed to 
draw in the components; you may do 
so in the literal order, A to G, to avoid
* R eprinted from  "Radio C om m unication.” 

Ju ly  1909.

the possibility of missing any; or, if 
you have any spatial imagery, insert 
them in the order which will waste 
least space, which is what I have done 
here.

Taking then the resistor A, we note 
it is connected between 1 and 3. Mark 
clear dots on lines 1 and 3, join them 
with the resistor symbol and label A 
(in practice, of course, with the actual 
value). C is connected between 1 and 
2 in the same way, and the capacitor 
F between 2 and 6. Now mark in the 
transistor at 2, 3 and 4, indicating 
either the collector or em itter; if you 
have labelled the transistor leads con
secutively you need label nothing else

Fig. 3.—Veroboard layout of the amplifier.

because the leads will automatically 
come in the right place. Similarly we 
mark in B, D, G and E and indicate 
four points for the connection of input, 
output and power. It does not matter, 
of course, at which end of the lines 
you mark these last four points; you 
suit your own convenience entirely.

The layout is finished; checking must 
begin.

Quick Check: Count the number of 
components on the diagram and lay
out. If these do not agree, find the 
error. If they agree, refer to point 1. 
There are three connections at this 
point; there should be three dots on 
line 1. At point 2 there are three con
nections and again three dots; at point 
3 there are four connections and should 
be four dots; and so on for the remain
ing junction points. This is a sufficient 
check in most circumstances, but you 
can, if you wish, proceed to the:

Certain Check: Consider component 
A; one end is connected to C and the 
negative line; the other to B, E and 
the base of the transistor. Check that

these connections actually take place 
in the layout diagram, and proceed to 
check each component in the same way; 
finally checking that positive and nega
tive lines, input and output are cor
rectly connected. If everything tallies, 
you cannot be wrong!

Cut a piece of Veroboard to size. 
Select the components required and 
check them thoroughly. This is a point 
often overlooked (through laziness!) 
and causes more trouble than anything 
else. You can spend hours looking for 
a wiring fault, when it is a component 
that is faulty, or wrong value. Resis
tors are easily verified with a test- 
meter, but if you have no method of 
checking capacitors, which are much 
more likely to be faulty, build yourself 
a capacity bridge; it will repay the 
time spent on it over and over again. 
Measure at least the forward and re
verse resistances of the transistor 
diodes; but if you are using it in, say, 
a phase shift oscillator circuit, you must 
measure the gain also—a simple thing 
to do with a quick hook-up.

Having checked components, label 
the rows of Veroboard in some way to 
show the numbering. A strip of gum
med paper may be stuck on, or a piece 
of Sellotape-X, or they may be marked 
with a reed pen or a grease pencil. Do 
not omit this, unless you are less fal
lible than I am! Now bend the leads 
to fit into the right holes, remembering 
that the vertical positioning of resis
tors is often a great help; clean the 
leads where they will make contact 
with the foil, bend them over, cut off, 
leaving about k ” of wire, and solder. 
Conclude by soldering in either pins 
or wires for the connections to power, 
input and output and mark them with 
a piece of gummed paper, grease 
crayon, or other means.

You have finished and you can’t be 
wrong!

Now let us tackle a multi-vibrator 
used as an audio oscillator. The snag 
here is that as both transistors have 
a common connection to the emitter, 
we cannot number the leads consecu
tively, but we get over this by num
bering the collector and base of TR1 
as 2 and 3 and follow immediately 
with TR2 numbered 4, 5 and 6. Then 
the em itter of TR1 will also go to 6, 
the length of the leads normally being 
more than enough to do this. So Fig. 
5 becomes the layout of Fig. 4.

In anything more complicated than 
these two simple circuits, one difficulty 
sure to occur is that the number of 
junction points is greater than the 
number of stripes of copper available. 
To cope with this we break a number 
of strips at one or more points to pro
vide the requisite number of connec
tions, obviously choosing strips for 
breaking which have only a small num
ber of connections going to them. If
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the  strips are  carefully num bered on 
the V eroboard, no difficulty in connec
tion can arise. If much V eroboard w ork 
is done, a spot face cu tter should cer
ta in ly  be acquired as it saves much 
w ork and makes a good job; bu t if this 
is lacking, a 3/16" tw ist d rill ro tated  in  
th e  fingers will b reak the strip  easily 
and cleanly.

I t  m ay be found advisable, in  order 
to get a leadout in a m ore suitable 
position, to  b reak a short strip  w here 
required  for the leadout and connect 
w ith a link of insulated w ire  to the 
point it derives from. The sam e method 
can be adopted if the lead of TR1 is 
not long enough to reach to strip  6. 
This, and m any o ther useful dodges 
w ill quickly be realised as soon as you 
have laid out and bu ilt one o r two 
V eroboard circuits.

Fig. 4.— A  multi-vibrator as an audio oscillator.

Fig. 5 — Veroboard layout of the oscillator.

I was so pleased w ith  the above 
m ethod of construction th a t I built 
several dozen sm all and  large pieces 
of apparatus, quite satisfied th a t this 
w as the u ltim ate in  build ing methods. 
B ut gradually  disadvantages from  the 
experim enter’s, ra th e r than  the bu ild 
e r ’s point of view  began to appear. The 
experim enter wishes to  change com
ponents to exam ine the effect of v a ry 
ing values, and to  m ake m easurem ents 
from  different points of the circuit. 
N either of these is easy w ith  V eroboard 
construction. For these purposes, tag- 
board construction has m any advan
tages; bu t in my opinion, it  is ungainly 
in appearance; one seldom has th e  righ t 
size of group-board available, and con
necting up and checking is a tedious 
procedure. The last of these difficulties 
disappeared on a little  reflection, and 
an adaptation of the m ethods used for 
V eroboard made layout and checking 
completely straightforw ard. How to get 
over th e  difficulty of the aw kw ardness 
of group-boards?

TAG-BOARD (OR GROUP-BOARD)
The first approach w as to d rill paxo- 

lin sheet to take tu rre t tags in the r e 
quired  positions and thus to  build up a 
tailor-m ade group-board. The resu lt 
w as pleasing and satisfactory, b u t tim e- 
consuming. The method I invariably  
use now is to build up my group-board 
w ith soldering pins on plain V eroboard, 
achieving quick construction and one

w hich looks really  well w hen finished 
and in w hich the com ponents are  m ore 
securely fixed w hilst a t the sam e tim e 
they  can be easily rem oved and chang
ed, and m easurem ents are  quickly 
m ade from  any requ ired  pin.

T he m ost convenient board I find 
is the L ek trok it Chassis P la te  No. 4, 
LK-141, obtained from  Home Radio at 
3 /-  each. These are  approxivately  5" 
x  4” and contain 40 row s of 35 holes 
spaced 1/10" apart. Each w ill provide 
th ree  20-w ay group-boards or ha lf a 
dozen or m ore sm aller ones. The sold
ering  pins are  sold in packets of 100, 
th e ir ordering num ber being LK-3011. 
The p late is m ost easily cut w ith  a 
p a ir  of side-cu tters; if each edge of 
the plate  is cut w ith  them  a t the re 
quired  spot, the w hole separates neatly .

B ut le t us first deal w ith  th e  layout, 
then  the construction. F or convenience, 
we w ill use the circuit of Fig. 1 for 
our design.

The first step again is to num ber the 
junctions, bu t this tim e w e need pay 
no atten tion  to th e  transis to r leads, 
bu t m ay num ber them  in any order 
w e like. However, to  save another 
diagram , we w ill use the sam e num ber
ing already  on the figure.

T here a re  eight components, so we 
d raw  an 8-w ay group-board, as in Fig. 
6, then  draw  in the symbols for the 
components. I t  w ill ease w iring  if w e 
group together com ponents connected 
to each other, so we begin w ith  the 
com ponents associated w ith junction  
point 3, w here there  are fou r leads 
connected. Note th a t it  is perfectly  
easy to  in sert ano ther p in  fo r th e  base 
connection of the transistor, so w e do 
so, offsetting the base pin tow ards the 
em itter to p reven t e rro r w hen w e come 
to pu t the transis to r in to  circuit. The 
top (o r bottom ) ends of E, A and  B 
are  labelled w ith  th e ir num ber, 3, and 
the o ther ends w ill be 5, 1 and  7 re 
spectively, and  the transis to r 2, 3 and 4.

Fig. 6.— The amplifier arranged for group-board.

The o ther com ponents a re  draw n in, 
keeping together so fa r  as is possible 
those connected to each other, and 
num bering th e  ends in  the  w ay  w hich 
seems likely to  need least w iring. Fol
low all this in  Fig. 6.

T he com plications of w iring  reduce 
to  one simple ru le: jo in  all th e  corres
ponding num bers! I use a red  pen  fo r 
this, bu t I have no doubt it w ill be 
reproduced in  black.

One th ing  rem ains to  ease ou r w ork; 
take a piece of tracing  paper and trace 
the tags and jo in ing w ires and  then  
reverse  the paper. This is how th e  
w iring w ill appear on th e  back of our 
group-board.

Checking is as w ith the  V eroboard. 
Take point 1, observe w hat is connected 
in the circu it diagram  and check th a t 
they a re  a ll w ired together on the tag - 
board. Checking each com ponent sim 

ilarly  can be done if thought necessary, 
but it  is a  w ork of supererogation.

Take a piece of p lain  V eroboard and 
w ith the fingers in sert the pins as in 
Fig. 6. I leave one space betw een each 
p a ir of p ins and seven spaces betw een 
the tw o rows, giving a w idth  of 0.9", 
w hich is about r igh t fo r \ w a tt resis
tors and m in ia tu re  capacitors, bu t you 
may, of course, m odify the spacing as 
you wish. H aving inserted  the pins, 
take a pa ir of sm all pliers and press 
them  in  firmly, keeping th e  heads a t 
a uniform  heigh t above the board.

R everse the board and w ire  up. T in
ned copper w ire  26 s.w.g. is ju s t righ t 
fo r this; it is easy to w ork and suf
ficiently rigid fo r there  to be no danger 
of th e  loops 1 and 7 touching each o ther 
if ben t aw ay in  the first place. W hen 
there  appears a danger of w ires touch
ing, slip a piece of sleeving over one 
of them .

Fig. 7.— A  phase-shift oscillator. Unmarked units 
are kllohms or microfarads.

1 *  3 4 4 2 3 2 2 2

Fig. 8 — Group-board layout of phase-shift oscillator.

If you a re  u ltra-cau tious, restore  th e  
board to its orig inal position and w ith 
an ohm -m eter check th a t th e  pins are  
connected as in Fig. 6. This should 
reveal any  d ry  joints.

Nothing rem ains now b u t to  check 
all com ponents (yes!) and  solder them  
in to  position as in  Fig. 6.

The m ethod is fool-proof—bu t I ad 
m it there  a re  fools and fools!

I th ink  one should re fra in  from  con
necting com ponents across the board 
betw een separated  tags, as is a very 
common practice, bu t there  a re  tim es 
when a dep artu re  from  th is ru le  can 
be advantageous. A good exam ple is the 
phase-sh ift oscillator, Fig. 7. H ere 
connecting the tw o 0.005 uF. capacitors 
betw een the ends of the resistors (see 
Fig. 8) is obviously economical of 
space, tim e and w iring  and by  allow 
ing tw o spaces betw een tags 5, 6 and 
3, instead of the usual one on the plain 
V eroboard, the fitting-in  of th e  com
ponents becomes physically  easy.

If you build th is phase-sh ift oscilla
tor, don’t forget you must use a high- 
gain transis to r to overcom e the a tten 
uation introduced by the th ree phase- 
sh ift circuits.

PRINTED CIRCUIT
A nd so we come to w hat m any re 

gard as the u ltim ate in lay-out dif-
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Acuity—the printed circuit. Using our 
methods, this involves no more diffi
culty than the other layouts, but does 
require a little thought and care in 
arrangement.

Turning again to our audio amplifier, 
Fig. 1, we first evolve the tag-board 
layout of Fig. 6. This obviously cannot 
be used as it stands for a printed cir
cuit as two leads cross, but it is a sim
ple m atter to re-arrange them as in 
Fig. 9, from which is immediately de
rived the printed circuit of Fig. 10. 
Place a piece of tracing paper over 
Fig. 10, trace it, reverse the paper, mark 
through on to the copper foil of the 
printed circuit and you are all set for 
etching, drilling, etc.

Fig. 9.— The group-board wiring of the simple 
amplifier modified for printed circuit.

Similarly the circuit of the phase- 
shift oscillator first becomes the tag- 
board of Fig. 8 and is then easily trans
formed into the printed circuit of 
Fig. 11.

With a complicated circuit you may 
easily find that the avoidance of cross
ing wires involves a complicated cir- 
cumperambulation all over the board, 
or is altogether impossible. This may 
be sometimes cured by a simple re 
arrangem ent of the components; but a 
very simple, and always certain, cure 
is to solder a link of insulated wire 
between the two points to be connected.

Fig. 11.— Printed circuit for the phase-shift 
oscillator.

Using the above methods, especially 
the first two, 1 find myself much freer 
to experiment when an interesting cir
cuit swims into my ken. Unless it is 
complicated, I can have the circuit built 
and working in an hour—often in half 
an hour. I usually confine my construc
tion now to the tag-board method, and 
if the finished item is not needed to 
be retained, the components are easily 
unsoldered and ready for use again, all 
leads cut to the right length, tinned 
and ready to be soldered directly into 
the next bit of equipment built.

JOE
A. J. C. THOMPSON.* VK4AT

People appear to think that staid 
people like myself should be playing 
bowls instead of taking up Radio. They 
even ask for details of the events that 
led up to the decision of selecting such 
an unusual hobby.

Actually those circumstances occur
red in my far distant youthful days. 
It has just been the fear of doubts 
being cast on my veracity that has kept 
me quiet for so long.

Being home from College on holidays 
a t one time, it was rightly assumed 
that I knew all about electricity. It 
was no surprise to me that I was chosen 
by some vegetable-growing foreign- 
born citizens to explain the mysteries 
of an electric fence that they had re 
cently acquired. These things were 
mysteries to all at that time, including 
myself.

Having mastered Ohms Law and the 
art of throwing switches, little things 
like electric fences would be nothing 
to  me.

In a dignified manner I ushered the 
bashful foreigners into my sanctum.

In a truly professional manner I soon 
had the cover off.

I remembered then that our College 
instructor spent a lot of his time w arn
ing the unruly members of our tribe 
on the danger of going up in smoke if 
we placed our fingers here and also 
there.

It appeared to be quite a good take
off point. The language difficulty gave 
me an opportunity to air my French.

"You touchee here, you touchee there, 
muchee blue sparksie go upski, muchee 
corpsey plonk go downski.”

Charlie appeared surprised at my 
knowledge of foreign languages, but 
Joe grasped eagerly at the only word 
that evidently he understood. He tap
ped his red shirt all smiles, “Blue Blue” .

I patiently explained to him that it 
was only in France that blue was red. 
I t was evident, at this stage, that the 
language business was going to be 
tough.

I tried a new tack. I connected up 
the gadget to the battery according to 
the instructions and off it went, tick, 
tick. I pointed to the little spark on 
the points, but they made it clear tha t 
they desired big sparks.

I remembered then that our teacher 
lined the whole class up, and then put 
a little tingle through all our fingers 
as we held hands. He used a little 
gadget that looked like this.

A couple of 6-inch nails made good 
handles when the bare wires were 
attached from the two output terminals. 
Joe held one and I had the other, while 
I held his hand to make the circuit. 
Before I switched it on, I decided that 
it was a pity to leave Charlie right out 
of things.
4 Skyring  C reek, Pom ona, Qld., 4568.

A fter a bit of thought, I decided to 
improve on the College method. I could 
let Charlie observe the spark at the 
same time as Joe felt the tingle. I 
explained to Charlie, who evidently 
understood our language, that, instead 
of holding Joe’s hand, I would, instead, 
make the blue spark go on to his ear 
from my fingers. This would be at a 
convenient height where we could 
observe it easily.

All being set, I approached Joe’s ear 
with my finger, while Charlie and I 
pressed close to see how far the spark 
would jump. Joe, with a happy smile, 
cocked his eyes sideways in the hope 
of seeing the tip of his ear at the crucial 
moment.

When I closed the switch things hap
pened quickly. To our astonishment 
(mine was much different to Charlie’s), 
Joe’s ear disappeared upward, with Joe 
still attached to it. When he came 
down again he lay on the floor mut
tering.

Charlie tended him. Mystified, I 
asked Charlie w hat Joe was doing down 
there? Charlie shook his head: “Too 
muchee blue sparksie”. Joe still mut
tered.

“What is he saying now, Charlie?”
“Him say him understand corpsey 

now. Him head hit the roof, but him 
feet stay on floor.”

Patiently I explained to Charlie that 
we ourselves had seen Joe ascend and 
descend all in one piece. I explained 
that if I had been holding Joe’s ear 
then he might quite easily have lost it.

At this stage, Joe started threshing 
around.

“What is biting Joe now, Charlie?” 
I wanted to know.

“Him w ant looking glass” was the 
unexpected reply.

However his wants were easily sup
plied, but his behaviour was peculiar. 
Instead of looking at the bump on his 
head, he was examining himself all 
over. He even got Charlie to hold the 
m irror while he rolled over. He then 
studied his back.

Curiosity got the better of me. “What 
is he doing that for Charlie?” I asked. 
The reply explained all.

“Him very worried man. Him afraid 
him turn round before him head get 
back on.”

We got Joe up and soothed down, 
but he would not stay. He felt all 
right but he thought he would just 
walk home.

Just after he had left, my fond parent 
arrived with suitable refreshments. She 
observed Joe’s stately walk with some 
astonishment, then asked Charlie, 
“What is Joe doing walking like that? 
And why is he holding his head with 
both hands?”

Charlie’s reply completely mystified 
her. “Him hold him head on for fear 
him head fall off again.”

These events impressed me greatly. 
It was quite natural that I should take 
up Radio after witnessing the strange 
effects of such electrical gadgets.

I often wonder though if Joe took 
up Radio too.
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HIGH VOLTAGE REGULATORS
RODNEY CHAMP NESS,* VK3UG

THE m ajority of high voltage regu
lators seem to use either the old 
807 or 6AS7 valves, the first 

being a ra ther high im pedance valve 
and the la tter a ra ther expensive valve. 
T here is nothing th a t could be called 
new  in either of the two regulators 
th a t are described below. The first 
one (Fig. 1) is ra ther simple and as 
long as you can stay w ithin the dissi
pation ratings of the valve currents 
of up to 75 m A , voltages up to 220 
volts d.c. can be obtained, so saving on 
using series parallel banks of VR tubes 
for some applications.

The larger regulator (Fig. 2) can 
supply voltages up to 300 volts a t cur
rents up to 200 mA., and w ith  the 
possibility of even being able to supply 
cu rren ts up to 250 to 280 mA. w ith 
the substitution of other series losser 
valves.

The 6GV8 is a t.v. vertical section 
valve and has characteristics such tha t 
at ra th e r low screen voltages of below 
150 volts, it can draw  curren ts up 
around 75 mA. w ithout the grid ap 
proaching closer than  a few  volts of 
zero grid bias. The grid bias m ust at 
all times rem ain negative in this and 
the larger regulator, otherw ise regu la
tion ceases.

Consider the operation of the triode 
section first. The unregulated voltage 
is supplied through a i  meg. resistor 
to  the plate. The grid w ill be a t earth  
potential if the slider is a t the earth  
end of the 50K pot. The NE2 neon 
lam p will tend to light and w ill assume 
a voltage drop som ewhere about 60 
volts, so the cathode of the valve w ill 
be 60 volts positive to the grid and the 
valve w ill be cut off. The pentode sec
tion will then receive positive grid 
voltage via the 4 meg. resistor, causing 
this valve to conduct heavily, which 
will mean th a t the cathode will be 
about the same potential as the grid. 
However, this w ill not be the same 
as the unregulated h.t. as the grid cu r
ren t w ill cause a voltage drop across 
the 4 meg. resistor.

If now the slider across the 50K pot. 
is removed from the earth  end of the 
travel to mid travel, so tha t the slider 
is sampling about quarte r of the vo lt
age present at the pentode cathode, the 
regulator will now be operating. As 
the cathode of the triode is a t about 
60 volts positive, the grid w ill be about 
55 volts positive in approxim ate figures 
and draw ing a certain am ount of cu r
ren t which will be causing the plate 
voltage to settle at about 200 to 215 
volts, depending on the cu rren t being 
draw n from the regulator. This voltage 
is applied directly to the grid of the 
pentode and the cathode will assume 
a voltage from 5 to about 15 volts more 
positive, depending on current drain, 
so giving the pentode a negative bias 
of this amount. The cathode will be 
approxim ately a t 220 volts due to the 
voltage divider arrangem ent in its 
cathode circuit. If the slider is at the

- 24 O’D ow ds R oad. W a rra g u l, V ic.. 3820.

top of the pot., it w ill be sam pling half 
the voltage of the ou tpu t to the triode 
grid, which w ill still be a t  about 55 
volts and so the cathode of the pentode 
w ill now assum e about 110 volts posi
tive, as its grid w ill be about the 100 
m ark, plus or m inus a few volts de
pending on the cu rren t drain.

Now assum ing the pot. is set such 
th a t an output voltage of 200 volts is 
obtained a t 5 to 10 mA., the triode grid 
w ill be about 55 volts and th e  triode

requires perhaps 90 volts to ignite it, 
the plate voltage w ill not rise enough, 
as the pentode will still be draw ing 
grid cu rren t because of this “new  90 
volts” reference voltage causing the 
supply to th ink it has to supply 50% 
m ore output voltage. W ith th is higher 
ou tpu t voltage, m ore cu rren t is draw n 
by the supplied unit and more or less 
locks the regulator out of regulation. 
For this reason a zener diode reference 
source is p referred .

FIG. 1 60 M a  R E G U L A T E D  S U P P L Y .

plate  pentode grid w ill be about 185 
volts. Now the load is increased to 
say 60 mA., the ou tpu t voltage w ill tend 
to drop, causing the voltage on the grid 
of the triode to drop, so causing it to 
conduct less and the plate voltage to 
rise. As the pentode grid  is directly 
connected its grid voltage w ill rise or 
its negative bias w ill become less, caus
ing the valve to conduct more and so 
restore the original ou tpu t voltage. This 
output voltage can also be m aintained 
a t a constant voltage w ith variations 
in the unregulated supply voltage input.

The m ain things to rem em ber w ith 
this sim ple supply are  th a t the m ini
mum difference voltage betw een the 
unregulated input, and the regulated 
output, should be a t  least 120 volts and 
th a t the cu rren t is not to exceed 75 
mA. and th a t the ou tpu t voltage is not 
to exceed 220 volts, unless the heater 
of the valve is supplied from a separ
ate supply, as the cathode-heater m ax i
mum voltage ra ting  is 220 volts. The 
plate dissipation rating  of 9 w atts 
should not be exceeded.

The resistor potentiom eter in the 
pentode cathode circuit can be altered 
to suit a specific design need. The u n 
regulated supply inpu t w ill determ ine 
to  a certain  ex ten t the output voltage. 
T he NE2 neon can be replaced w ith a 
zener diode of about 4 w att rating, 60 
volts, or nearest convenient voltage. 
Using a zener in the cathode w ill mean 
th a t the output voltage w ill drop should 
the cu rren t drain  be such as to cause 
the pentode to d raw  grid curren t. As 
soon as the excess load is rem oved, the 
supply w ill resum e norm al operation.

W ith the neon lamp, however, this is 
not the same. If the pentode draw s 
grid  current, the  neon w ill drop out 
of conduction and the voltage drops. 
If the load isn 't dropped much below 
overload, the voltage w ill then go high 
by perhaps 40 to 50 volts. As the neon

As a point of in terest, f.m. caused on 
one variety  of s.s.b. transm itter is from 
this reason. The transm itter is incor
rectly  tuned, causing excess screen 
cu rren t to be draw n by the screen on 
speech, the regulator goes out of regula
tion, som etimes staying out as the 
screen draw s high standing current 
when the voltage jum ps to 200 volts 
from  150 volts. The v.f.o. is on the 
sam e 150 volt line, so is it any wonder 
th a t the v.f.o. jum ps around in fre 
quency. The regulator doesn’t alw ays 
lock out and the resu lt is a beaut case
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of f.m. How to cure this? Tune the 
transm itter properly.

Now we turn  to the larger of the 
two supplies (Fig. 2). This is designed 
around t.v. line output valves such as 
the 6CM5 in this instance, although I 
feel a 6DQ6 could be better due to 
higher plate dissipation. The reason 
for the choice of these particular valves 
in preference to the old and trusty 
807 is simple. The screen of the series 
losser is virtually connected to the 
plate, the 807 requires about 300 volts 
for it to draw reasonable current, but 
the likes of the 6CM5 require only 100 
volts or a little more between p la te / 
screen and cathode to draw  identical 
currents. This simply means tha t with 
an 807 as the series losser, an unregu
lated input of about 600 volts will be 
needed for a 300 volt output, whereas 
with the 6CM5 a 400 volt unregulated 
supply could be sufficient. This is con
siderably more economical on power 
and cost of the necessary transform er 
iron.

of 100 volts, so be warned! There is 
no worry in regard to the 6AU6 cath
ode-heater rating as the voltage is only 
about 60 volts across these two, which 
is well below the allowable maximum.

Layout of parts for the supply is not 
critical, except to make sure the losser 
valves have adequate ventilation.

Considering that the 6CM5 valves 
are only rated at 13 watts each, the 
estimated current drains must be cal
culated so that the valves are not 
ruined. With 400 volts input and 300 
volts output, we have a drop of 100 
volts. This means that W (watts) =  
I (current) X E (voltage); in this case 
W is 26, E 100, therefore I is 26 H- 100 
=  260 mA. maximum current. With 
an output voltage of 200, however, I 
=  26 -r 200 =  130 mA. maximum 
current. In between voltages will mean 
different output currents.

Using 6DQ6A valves which have a 
5 w att higher dissipation, will mean 
a t the lower voltages more current can 
be drawn. In the case of 200 volt out

There are a few noticeable differ
ences between this larger supply and 
the smaller one. It will be noticed 
that the screen and grid of both series 
losser 6CM5 valves have stoppers in 
their leads. This, strange as it may 
seem, is absolutely essential in many 
cases, particularly when two valves are 
paralleled. Even though this is a sup
posedly d.c. circuit, these valves take 
off very effectively a t all sorts of odd 
frequencies, up to at least the 14 Me. 
band, and the regulation just doesn’t 
work. The 33 ohm resistors in the 
cathodes of the two series lossers is 
for current equalisation, so that both 
valves take approximately the same 
current. Without these resistors, one 
slightly seedy 6CM5 would let its fel
low take most of the current and go 
red in the face.

The 0.022 uF. capacitor from regu
lated output to regulator control grid 
(6AU6) is designed to inject some hum 
from the regulated output into the 
regulator circuit to improve output 
voltage filtering. Another way of 
achieving the same thing is to break 
the 100K ohm resistor between the 
6CM5 plates and the 6AU6 plate into 
two 47K ohm resistors with an 8 uF. 
capacitor connected to the junction of 
the two resistors and the other end to 
earth.

The only other point to note is that 
for 6CM5 valves, or whatever valves 
of this type used, a separate filament 
supply will be necessary that is not tied 
to ground, as the heater-cathode rating 
of these valves is only of the  order

put, the current maximum is 180 mA., 
although I feel these particular valves 
are ra ther conservatively rated and you 
may, with experimentation, ju st to see 
how they take it, try  them a t 200 mA. 
on 200 volts. I’ve seen some of these 
6DQ6A valves take a thrashing in s.s.b. 
linears, and have run personally 80 
w atts c.w. to  one without an ounce of 
trouble. This was w ith the unit run 
ning into dummy load for minutes on 
end with the key down and not a sign 
of red gills. The 6CM5 and 6DQ6 have 
identical pin connections, so can be 
interchanged with little trouble.

This article on voltage regulators will 
perhaps help some to get away from 
the feeling that banks of VR tubes are 
necessary to handle large voltages and 
currents. Both supplies work quite 
well although I feel currents in excess 
of 200 mA. may cause poor regulation 
at high output voltages with the large 
supply and no higher than 75 mA. in 
the case of the smaller, although 60 
mA. may be a safer figure for best 
regulation.

A variant of the smaller supply is 
used quite a bit in some Yaesu Musen 
equipment. The larger supply is an 
adaption of a supply published in 
Radiotron Designers Handbook.

One very desirable feature of these 
types of supplies is that you are not 
tied to a definite regulated output volt
age as by just varying the position 
of the slider on the voltage control 
potentiometer, a reasonable range of 
output voltage can be obtained.
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P n O N E
V K5M S 316/340 V K5A B 297/314
V K 6R U  313/338 V K 4K S 287/302
V K 3A H O  311/326 V K 4F J 284/304
V K 4H R  309/328 V K4TY  284/288
V K 2JZ  306/324 V K 2A P K  277/283
V K 6M K  303/323 V K 3T L 271/277

N ew  M em bers:
C e rt . No. C all T o ta l

102 V K 2A X I 103/103
103 V K4SD  114/115
104 V K3LC 107/107

N o te : C ert. No. 102 s h o w n  la s t m o n th
s h o u ld  re a d  V K 2A X I n o t  VK4SD.

A m en d m en ts :
V K 2A A K 270/275 VK4UC 199/199
V K 3Z E 237/240 V K3A M K 185/185
V K 3A CD 232/235 V K 4R F 155/155
V K 4PX 216/217 V K3SX 145/148
VK4M Y 202/202 V K4SD 114/115

C.W .
V K 3A H Q 301/315 V K 2A P K 274/282
V K2Q L 300/323 VK3YL 271/288
V K 3C X 289/312 V K 3X B 270/287
V K 4FJ 289/314 V K 3A R X 269/278
V K 4H R 285/307 VK6RU 266/289
V K 2A G H 282/296 VK3NC 263/286

A m en d m en ts :
V K 3R J 246/260 V K 4R F 135/147
VK4M Y 152/152 V K 4PX 104/106

O PEN
V K6RU 314/339 VK6M K 304/324
V K 4H R 313/338 VK2EO 302/325
V K 2A G H 312/332 V K 4F J 297/322
VK2VN 308/325 V K 2A PK 294/305
V K4SD 306/321 V K 3A RX 292/301
VK4TY 306/321 V K 4K S 288/307

A m en d m en ts :
VK3NC 264/287 VK4M Y 226/226
VK4UC 246/247 V K 4R F 199/211
V K3A CD 232/236 V K 3SX 154/157
V K 4PX 232/237
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The W 8 N W U  Teeter Totter Tuners*

THE original article on T networks 
mainly emphasised their low-loss 
possibilities and their application 

in matching relatively short antennas 
on the low frequency bands.

W8NWU found a much wider appli
cation possible for this handy network, 
including usage at v.h.f. frequencies 
where the components for other net
works may become trickier to adjust. 
He also found various inexpensive 
sources for the components tha t could 
be used in a variety of the lower fre 
quency versions of a T network.
THE BASIC TEETER TOTTER

Fig. 1 shows the basic T network 
which was named the Teeter Totter. 
If both the input and output imped
ances are the same, the value of both 
capacitors will be the same at reson
ance. When the output impedance is 
greater than the input impedance, the

c, Cj
1npu t(^— j r  t - j T  —( • )  Output

( 5 0 -  7 0  &  Line)

L

Fig. 1.— Basic Teeter Totter version of a T network.

value of the capacitor in the output leg 
will decrease to match the higher im 
pedance at the output while the value 
of the capacitor in the input leg must 
increase in order to keep the combina
tion of the two capacitors and the coil 
in resonance. When the output imped
ance is lower than the input imped
ance, the opposite setting of relative 
capacitor values is necessary. This 
seesaw action of the capacitor values 
resulted in the Teeter Totter name.

The circuit was tried on 80 through 
2 metres. The range of impedances 
that can be matched depends upon the 
tuning range of the components used, 
but it will cover at least 4 to 1. That 
is, with a 50 ohm input reactive imped
ances from at least 12 to 200 ohms 
can be accommodated.

A typical circuit for use on 80 metres 
was constructed using a 20 uH. coil and 
two 140 pF. variable capacitors. The

Input Outpul

Fig. 2.— Construction of the network of Fig. 1 for 
80 metres. Both capacitors are 140 pF. units from 
a BC375 tuning unit. The Inductor can be a 20 uH. 
unit air wound from 1/8 Inch copper tubing or 
wound on the ceramic form In the BC375 tuning 
unit, double spacing all but four turns at one end 

of tne ribbed form.

• R e p r in te d  from  '*CQ,’' F e b ru a ry , 1969.

JOHN J. SCHULTZ, W2EEYI1

+ — — - ------------- ------------- --------------- ---------------------------------- +

•  The author’s article on T Net
works in the “CQ” issue of May, 
1968, resulted in correspondence 
with various Amateurs who de
veloped T Network designs. One 
of the most interesting variations 
on the theme of T Networks was 
W8NWU’s series of tuners.

+ ----- ---------------■--------------- .— --------

unit was constructed in a small alumin
ium enclosure using the components 
that were available from a surplus 
BC375 tuning unit. Although no power 
tests were tried, it would seem that the 
spacing of these capacitors and the 
heavy coil would allow operation with 
even a kw. rig. Fig. 2 shows the 
construction used.
CIRCUIT VARIATIONS

In order to eliminate the need for 
having to insulate the two variable cap
acitors from ground, the circuit of Fig. 
3 was developed. Basically it works 
the same as the circuit of Fig. 1 except 
that it is a half-wave instead of a 
quarter-w ave circuit. The proportion
ate amount of inductance in each leg 
varies according to the impedance ratio 
being matched while the impedance 
at the point where the variable capaci
tor is connected remains infinite. The 
range of impedances which can be 
matched is again at least 4:1.

Inpul Output

I
Fig. 3.— A  variation of the basic network which 
allows use of a capacitor with a grounded rotor.

A simple procedure is possible to 
initially determine the coil and capaci
tor values. Both ends of the coil instead 
of being connected to any external 
circuit are grounded, each through a 
50 ohm resistor (for use in a 50 ohm 
co-axial line at the input). The cap
acitor is placed at the centre of the 
coil. Then a grid dip oscillator is loosely 
coupled to the coil and tuned to the 
band of interest. The coil is sym
metrically dimensioned and the cap
acitor value adjusted for resonance. 
The resistor representing the output 
load can be replaced by different values 
and the resistive range which the cir
cuit can match determined as the com
ponents are resonated again for each 
different load value.1

Fig. 4 shows the construction of such 
a tuner for use on 80 metres. The 
contact on the roller inductor must be 
modified to permit a separate lead to 
the variable capacitor. By removing the 
two t.v. doorknob capacitors, which are 
in series, from their parallel connection 
to the variable capacitor, the same 
component values will work on 40 mx.

Low power versions of the circuit, 
particularly for use on 10 metres, have
1 Y ou m ay  u se  a  low  p o w er e x c i te r  an d  s .w .r. 

m e te r  to  th e  n e tw o rk ’s in p u t.

been constructed using XR-50 coil forms 
and 25-50 pF. receiver type variable 
capacitors. Such a circuit constructed 
in a minibox would be particularly 
useful, for example, a t the base of a 
fixed station or mobile vertical antenna 
which didn’t present an exact match 
to the type of co-axial line that was 
available. When the impedance trans
formation was not too great, as it would 
be when going from a 30-36 ohm whip 
base impedance to a 52 or 70 ohm co
axial line, no re-tuning of the circuit 
is necessary over any major segment 
of a band. Instead of a variable cap
acitor being used, the slugs in  the coil 
form could also be used for tuning and 
a fixed 47 pF. mica capacitor used.

Two SOOmmI 2 0 K V  
T v  Oooftiftob Capootofs 
lr* Stri#» Self-Mourned

Fig. 4.— Construction of network of Fig. 3 for 80 
or 40 metres utilising mslnly BC375 components.

MULTIBAND VERSIONS
Multiband versions of either form  of 

the network can be constructed as 
shown in Figs. 5(A) and 5(B). Which 
circuit is best is a moot question and 
the choice must be left to the individual 
builder. Each circuit has various con
structional advantages and disadvan
tages. The circuit of Fig. 5(A) requires 
two insulated capacitor mountings but 
the dissipative losses in the capacitors 
may be less than in the inductors of 
Fig. 5(B). The arm  of the inductor 
bandswitch can be grounded thus low
ering its insulation requirements. The 
single capacitor of Fig. 5(B) is certainly 
easier to mount on a chassis. However, 
the insulation requirem ents of the in
ductor bandswitch, if it is mounted 
on a metal panel, may be rather high 
when a high impedance is being match
ed at the output.

Fig. 5.— Two methods for constructing bandswitched 
couplers. Typical values are shown which should 
allow complete 80-10 metre coverage. Coil taps 
must be found by experimentation for each band.
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AUSTRALIS OSCAR 5 PROGRESS REPORT 
RICHARD TONKIN* 

The launching into orbit of the Aus-
tralis Oscar 5 satellite has been delayed 
by problems with the launch vehicle 
with which it is hoped the satellite 
will hitch a ride into space. However, 
it seems likely that the launch will 
occur before the end of the year. Latest 
launch information may be obtained 
by listening to the weekly W.I.A. 
Divisional broadcasts. 

AMSAT have now completed the pre-
p u n c h tests on the satellite, which 
have been under way since May. The 
satellite has passed the rigorous vibra-
tion and thermal vacuum tests very 
successfully and it is now considered 
ready for launch. 

A problem which arose in the com-
mand receiver ("A.R." November 1969, 
page 19) has now been at least par -
tially corrected and it seems likely that 
the 29.450 Mc. transmitter will be 
switched on at about 0700 GMT each 
Friday and off at around 0700 GMT 
each Monday. This, of course, will 
conserve the satellite's chemical bat-
teries and will enable both t ransmit-
ters to operate for a longer period. 

Final alignment of the satellite's 
transmitters resulted in the following 
power outputs: 

29.450 Mc. transmitter 180 mW. 
144.050 Mc. transmitter 120 mW. 

These power outputs will gradually 
decrease as the battery runs down. It 
is expected that the 2 metre transmitter 
will operate for about six weeks and 
the 10 metre transmitter for more than 
eight weeks (at week-ends only). 

Amateurs and S.w.l's intending to 
track the satellite should read the fol-
lowing articles which have appeared 
in "A.R.": 

Austrails Oscar "A"—Users' Guide, 
February 1968, page 3. 

Aus trails Oscar "A"—Users' Guide, 
Par t Two, March 1968, page 10. 

Australis Oscar 5 Satellite Ready 
for Launch, Oct. 1969, page 7. 

The telemetry calibration graphs 
which appeared in the October 1969 
issue of "A.R." are the ones which 
should be used by those tracking the 
satellite. Additional copies of the 
calibration graphs, telemetry reporting 
forms and information on when to 
listen for the satellite may be obtained 
f rom the Oscar State Co-ordinators, 
whose names appeared on page 7 of 
October 1969 "A.R." 

• Chairman, Project Australis, 5/39 Tooronga 
Road, East Malvern, Vic., 3145. 
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The Australis Oscar 5 Satellite in launch configuration. 

Antenna folding pattern. 
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OBSERVATIONS FROM AUSTRALIS OSCAR 5* 
JAN A. KING, K.8VTR 

While tracking a satellite is an 
important and interesting Amateur 
activity, it is fa r f rom being the main 
objective of Australis Oscar 5. This is 
a telemetry satellite and reports in for -
mation about itself as well as its en -
vironment; the former is useful to 
designers of fu ture satellites and the 
lat ter gives data for ionospheric p rop -
agation and space research. Project 
Australis-Oscar and AMSAT need this 
information from every Amateur l isten-
ing to the satellite. Some suggestions 
for observations are given below: 

1. Acquiring the satellite.—Gener-
ally, listen for the 2 metre beacon 
before trying the 10 metre beacon, 
which may be on intermittently or only 
during week-ends. Observe telemetry 
channel 1 to see if the 10 met re beacon 
is on; a current of 50 to 60 mA. (dur -
ing the first month of operation) indi-
cates the beacon is on, while 25 to 30 
mA. shows it is off. 

2. Temperature record.—Keep an 
accurate record of the temperature 
(channels 5 and 7) during each par t 
of a pass. Overhead passes will occur 
at your location around 1500 local t ime 
every day. Data for these and other 
passes is of interest for the thermal 
designer of fu tu re satellites. Of great 
interest is the temperature dur ing the 
North-South pass at 0300 local time 
daily, when the satellite will be going 
through a dark (colder) period. A n -
other useful measurement is the d i f -
ference in temperature between the 
skin and inside of the space craft . 

3. Horizon sensor.—This exper i -
ment is a first fo r Amateur Radio. 
Three horizon sensors are mounted on 
the satellite with the following align-
ment: 

X axis sensor—parallel with the 2 
metre antennas. 

Y axis sensor—perpendicular to all 
antennas. 

Z axis sensor—parallel with the 10 
metre antennas. 

When a sensor is not viewing the 
earth, the telemetry channel emits a 
tcne between 510 and 640 cycles; when 
it views a portion of the earth, the tone 
will be higher, probably around 1000 
to 1200 cycles. Measure these values 
for each axis and add them to your 
telemetry report. 

A word of caution. If the satellite 
spin rate is high about a given axis, 
one or two sensors may have an on 
t ime shorter than the durat ion of the 
sampling period. In this case, be care-
fu l not to confuse the on-off transition 
with a telemetry channel change. 
Probably the spin ra te around the Z 
£xis will be slow (about 4 r.p.m.), but 
confusion may sometimes arise even a t 
this slow rate. 

Occasionally a short transition may 
occur on one of the sensors as it sweeps 
across the sun or the moon. Note the 

(Continued on Pane 24) 

* Reprinted from "AMSAT Newslet ter ," Octo-
ber 1969. 
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Vibration test configuration. 
Photographs by courtesy of National Aeronautics and Space Administration 
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Satellite on separation plate. Note separation spring 



More on the Single-Loop, 

Triband Cubical Quad 

Beam Element 

Experiments have shown that the 
energy transfer from the feedline to 
the radiator quad element can be 
greatly improved—especially on 10 mx 
—if a simple ferrite transformer is 
installed between the lower pair of 
tuned circuits. The ferrite is a 2" long 
J" diameter rod, like those used for 
balun transformers. Three turns each 
bifilar and tightly wound insulated 
wire of sufficient gauge for the power 
used are wound on to the rod. 

"L" CO-AX 'L 'co-ax 

Shor t loop 10-12 'per side. 
Long loop 15"-16' per side. 

PROVISIONAL SUNSPOT NUMBERS 
AUGUST 1969 

Dependent on observations at Zurich Observa-
tory and Its stations in Locarno and Arosa. 

PROVISIONAL SUNSPOT NUMBERS 
SEPTEMBER I9fi» 

Dependent on observations at Zurich Observa-
tory and its stations in Locarno and Arosa. 

Day R Day R 
1 .... ... 175 16 .... .... 46 
2 .... ... 182 17 .... .... 38 
3 .... ... 161 18 .... .... 32 
4 .... ... 174 19 .... .... 29 
5 .... ... 158 20 .... .... 23 
6 .... ... 134 21 .... .... 38 
7 .... ... 126 22 .... .... 46 
8 .... ... 96 23 .... .... 62 
9 .... ... 105 24 .... .... 66 

10 .... ... 90 25 .... .... 75 
11 .... ... 73 26 .... .... 90 
12 .... ... 60 27 .... .... 98 
13 .... ... 47 28 .... .... 107 
14 .... ... 50 29 .... .... 124 
15 .... ... 62 30 .... .... 138 

31 .... .... 114 
Mean equals 90.9. 

Mean lor February 1969: 107.6. 
Monthly 

Day R Day R 
1 .... 81 16 107 
2 .... 76 17 110 
3 .... 72 18 110 
4 .... 67 19 69 
5 .... 62 20 49 
6 .... 69 21 63 
7 .... 63 22 85 
8 .... 68 23 85 
9 .... 40 24 88 

10 .... 45 25 112 
11 .... 64 26 115 
12 .... 67 27 123 
13 .... 82 28 110 
14 . 75 29 88 
15 .... 105 30 81 

Mean equals 81.0. 
Smoothed Mean for March 1969: 105.3. 

Predictions of the Smoothed 
Sunspot Numbers 

November 93 January 90 
December 92 February 89 

—Swiss Federal Observatory, Zurich. 

Predictions of the Smoothed Monthly 
Sunspot Numbers 

December 87 February 84 
January 85 March 82 

—Swiss Federal Observatory, Zurich. 

WIRELESS INSTITUTE OF AUSTRALIA 
FEDERAL EXECUTIVE 

The Institute can now offer annual subscriptions to following Amateur Journals: 

•k "QST"—Associate membership and renewals, $6.40. 
* R.S.G.B. "Radio Communication" (ex "The Bulletin") is only sent 

with membership of Society. $5.50. Send for application form. 
• "CO" Magazine, $5.70; Three Years, $13.50. 
• "73" Magazine, $5.50; Three Years, $11.50. 
* "Ham" Magazine, $5.50; Three Years, Si 1.50. 

R.S.G.B., A.R.R.L., "CQ" and "73" Publications available. 

Send remittance to Federal Executive, C/o. P.O. Box 36, 
East Melbourne, Vic., 3002. 

Receipt of your first Issue will serve as acknowledgment of your sub. Allow six weeks for delivery. 

To TX. 

DJ2UT used with excellent results 
the following version: The coils are 
replaced by wire loops and the cap-
acitors are formed by pieces of open 
ended co-axial cable. The radiator 
loop has 15 feet and the reflector 16 
feet per side, this larger loop gives of 
course more gain and less "L " is needed 
for the tuning coils or loops. With the 
larger loop it was necessary to have a 
similar set of tuned circuits at the bot-
tom and at the top of each quad loop, 
to prevent the radiation lobe on 10 
metres from showing to one side. 

The same tuning units were also 
used by him with a small loop, by ex-
tending it with four pieces of co-ax. 
(the far end short-circuited) instead of 
loading coils near the tuning units. 

JAIBHG described in the JA Ama-
teur magazine the translation of my 
"A.R." paper and his successful experi-
ments with several forms of the single 
loop quad. Dimensions and s.w.r. 
graphs were published. Sorry, I can't 
read the JA text. 

—H. F. Ruckert, VK2AOU. 

FOR A BETTER DEAL 
When purchasing SWAN EQUIPMENT be sure to purchase from the 

SWAN FACTORY Authorised Distributor for Australia— 

W.F.S. ELECTRONIC SUPPLY CO. 
12 Bowden Street, North Parramatta, N.S.W., 2151, 
Phone 630-1621, or Swan Electronic Service Co., 

14 Glebe Street, Edgecliff, N.S.W., 2027, 

and be assured of an honest deal backed up by the integrity of the 
huge SWAN ORGANISATION, and full factory warranty, service 

and spare parts. 

Ask for details of our hire purchase facilities. 
We accept trade-ins on all equipment. Good used equipment available. 
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Transistors on Computer Boards—Some
R. L. G U N T H E R V K 7 R G

Further Thoughts

IN Part 1 of this series ( “A.R.” Aug. 
1969) were described the approx
imate electrical characteristics of 

the transistors which have been found 
on computer circuit boards. It is pos
sible that other types w ill be dis
covered, but those were the only ones 
we saw, out of many thousands exam
ined. In the following discussion, I 
shall investigtae related topics in 
somewhat more detail.

ILLEGIBLE NUMBERS
From time to time the number de

signation has been rubbed off the top 
of a transistor. There are several ways 
to meet this problem.

(1) Compare the board with others. 
I f  an identical configuration of parts is 
found, numbers may be read from the 
other board.

(2) Do a few simple tests: PNP/ 
NPN, BVbbo v. BVcbo, BVckk. That w ill 
tell you the polarity, whether the tran
sistor is alloy junction (e.g. 033, 083) 
or alloy diffused (e.g. 015, 065), and 
whether it is likely low power (e.g. 
033) or medium power (e.g. 030).

(3) A t the worst, if you don’t know 
the number, it won’t matter in most 
instances, as long as you know the 
polarity. Most transistors are 033, 083, 
or similar, and you are not likely to 
be wrong if you make that assump
tion. I f  application is other than that 
of “ general purpose”  type, tests could 
be useful, depending on specific char
acteristics required. For properties 
such as low noise or high voltage or 
high gain, individual testing is neces
sary in any event.

BREAKDOWN VOLTAGES
There is no need to panic when you 

see apparently obscure designations 
like “BVcno” and related parameters; 
this is the shorthand of transistor volt- 
tage designations, and as we discussed 
in Part 1, they can be very useful to 
untangle the voltage rating behaviour 
of a transistor under various conditions. 
The main points to be made are these: 
I f  resistance in the base circuit is rela
tively high (e.g. over a few kilohms 
for ordinary types), the collector break
down voltage drops sharply, finally 
ending at BVcbo with infinite base cir
cuit resistance. Unfortunately, there is 
so much variation in BVcer between 
individual transistors, there is no way 
to forecast this behaviour except by 
testing each unit, if voltage rating 
matters.

Another point is that voltage rating 
may matter more often than you be
lieve. If  there is an inductive load, 
collector voltage can rise to alarming 
levels, particularly if the collector cur
rent is pulsed, e.g. in Class C, or even 
in Class A if the transistor is over
driven on a peak. A peak, that is all 
it needs if you are too close to BVcb. 
Take note.

♦ 32 W aterw orks Road, D ynnyrne , Tas., 7005.

The other point where voltage mat
ters is the problem of overdriving 
amplifiers in Class C; I have discussed 
this at length in the series on tran
sistor transmitter design in late 1967 
issues of “E.E.B.” , and in “Amateur 
Radio” (Sept. 1967, p. 14), and there 
is no need to go into it further here. 
But bear in mind that you cannot, 
without impunity, crank up the drive 
on a transistor as you would a valve, 
particularly if the base is already back- 
biased (even by a base-leak). I f  you 
don’t believe this, try it on an 015 or 
065 with various values of drive and 
bias; this can be illuminating, and it 
can also give you a feel of the limits 
to which you can push these transis
tors. It is practical in this instance 
because of the unusually low cost of 
these items.

These germanium transistors can 
resist transients somewhat better than 
silicon, because of their relatively slop
py reverse characteristics, but there is 
more latitude among the TO-5 case 
types than in the TO-18 (small) case 
ones. Owing to their low leakage and 
high impedance characteristics, the 
TO-18 types are often as sensitive to 
overvoltages as silicon; I  have punc
tured them with as little as 3 pA. of 
reverse current, collector to base. They 
are best tested by constant-current 
methods, as described in “E.E.B.”  for 
May 1967.

Perhaps you may be interested to 
know why the BVkbo characteristics of 
the alloy junction (e.g. 033) types differ 
so much from all the others. It is 
caused by the symmetrical arrange
ment of the collector and emitter dots 
on the base chip; this causes about the 
same breakdown level on either side:

B

The other types all have better fre
quency response and a much lower 
base-emitter than collector-base break
down. This w ill also be evident from 
the construction of the diffused alloy 
types:

E B

This geometry reduces transit times, 
depletion layers, etc., and improves fre
quency response greatly. The mesa 
types are similar, but with part of the 
collector chip etched away. Planar add 
further degrees of sophistication; I 
must write an article about this one 
day for “A.R.” or “E.E.B.”

There is a peculiar property tran
sistors show when there is a very high 
resistance in the base circuit. As col
lector-emitter voltage increases, the 
collector current w ill increase sharply 
at BV.-ii,,, as one would expect, but it

rises faster than it ought. I f  the power 
supply is current limited (as with a 
large resistor), the collector voltage 
w ill be seen to increase and whereas 
collector current increases, the collec
tor voltage w ill decrease. I f  you con
tinue to increase Ick, second-breakdown 
w ill occur, and the junction w ill van
ish. But between these two points, 
the collector shows a negative resist
ance characteristic. It seems reason
able to assume that this occurs because, 
with no external current possible to 
the base, leakage from the collector 
forward biases the base, increasing 
collector current, thereby lowering col
lector voltage. This property has been 
put to practical use with computer 
transistors for an oscillator in a signal 
injector circuit,1 and many applications 
suggest themselves. A  similar effect 
(though for different reasons) can be 
observed just beyond the zener point 
of some diodes, allowing them to be 
used as oscillators! This may be veri
fied quite simply while testing reverse 
characteristics of a batch of diodes, 
if you place a small transistor radio 
near the testing power supply. As you 
pass the zener voltage, some diodes 
w ill cause a noticeable series of 
squawks or buzzes at r.f., presumably 
from a kind of tunnel-diode action in 
combination with distributed induct
ance and capacitance of the power sup
ply circuit.

On a more serious level, the whole 
phenomenon of second breakdown is 
well covered in the “R.C.A. Silicon 
Power Circuits Manual,”  beginning on 
p. 84.

EFFECT OF HEAT ON FREQUENCY 
RESPONSE AND BETA

Although some of us who were 
involved with testing these transistors 
are not wholly in agreement, it is pos
sible that the spread of fir actually 
found has been made large by adverse 
effect of heating while desoldering— or 
through circuit abuse. This would have 
the effect of lowering the apparent 
minimum. Rather, I should say the 
actual minimum, since once the fre
quency response has been degraded, the 
change is permanent.

In any event, we have definite evi
dence that excessive heat can introduce 
instabilities, and lower punch-through 
voltage and impedance. If, then, you 
want to preserve optimum operating 
characteristics of the transistors, the 
minimum possible desoldering heat 
should be employed. Preferably, high 
frequency transistors should be remov
ed from boards by sawing them out, 
leaving some of the printed circuit 
wiring attached for easy connection. I f  
sufficient board is included with the 
transistor, it can also provide a simple 
means of supporting or mounting it.

Beware, therefore, of claims that 
“ circuit board transistors can stand a 
lot of heat” . They can, but may suffer 
in some respects even though they still
1— June- Jul y 1967.
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am plify. Indeed, a strange resu lt is 
th a t they m ay am plify even better! (a t 
low frequencies). I perform ed a num 
ber of tests in w hich tran sis to rs w ere 
forced to  dissipate about 5 w a tts  for 
several seconds. The resu lt w as th a t 
the alloy diffused types increased th e ir  
d.c. am plification fac to r (P) from  10% 
to 50%, bu t the alloy junction  types 
w ere apparen tly  unaffected. An in 
crease of p, so obtained, w as perm an
ent, b u t slightly too m uch heating  
could degrade it suddenly. P resum ably  
the heating  decreased the frequency 
response w hile increasing the d.c. am 
plification factor. Amazing!

ACTUAL HIGH FREQUENCY 
PERFORMANCE

The figures given in the Tables of 
P a rt 1 of this series w ere m ostly ob
tained (by an engineer friend ) from 
actual m easurem ents of fT, by  m easu r
ing th e  slope of h™ w ith  f  above foc,.:. 
I t seem ed to me, how ever, th a t a p rac
tical w ay to  evalua te  th e  high fre 
quency perform ance of a transis to r 
w ould be to  use it  in an  actual circuit. 
The sim plest w ay to do th is is to m ake 
the tran sis to r p a rt of a feedback oscil
lator. The m axim um  frequency of 
oscillation m ay be taken  as a guide 
to the upper lim it of perform ance of 
a given transisto r. I t  m ay am plify up 
to th a t frequency, bu t it certa in ly  w on’t 
am plify m uch beyond i t  under ord in
ary experim en ters’ conditions, because 
the tran sis to r oscillates in the first 
instance only because it  still amplifies. 
You can assum e th a t an o rd inary  H a rt
ley or Colpitts configuration w ill give 
the m axim um  practical am plification/ 
oscillation frequency for a given tr a n 
sistor connected in com m on-em itter 
configuration. T he  m axim um  practical 
frequency for a transis to r in com m on- 
base is suggested by the m axim um  
oscillation frequency of a com m on-base 
oscillator,5 assum ing good geom etry  for 
both. I take the liberty  of reproducing 
here (Fig. 1) a circu it w hich has been 
used- for this purpose. W hen C l is 
large (e.g. 100 pF .), the oscillator b e 
haves like a tapped-coil type. W hen C l 
is m inim um , the oscillator is essentially  
parasitic , or com m on-base type w ith  
feedback only via the in te rn a l capaci
ties of the  transis to r. F u rth e r details 
of theory  and use m ay be read  in the 
“B reak -In ” article, which, incidentally , 
w ill be re -p rin ted  in  “E.E.B.”

(RNP)Tranststor under

Fig. 1.—Transistor frequency testing oscillator. 
L/C should be high for best response.

Cl: See text.
2— “T h e  C o m m o n -B ase  O sc illa to r , a n d  its  A p 

p lic a tio n s .”  b y  C. P . S m ith . V K 2CD . a n d  
R . L. G u n th e r . V K 7R G , “ B re a k -In ” . M arch  
1968, p . 45.

I have called the m axim um  oscilla
tion frequency so obtained, “fosc”. It 
is not necessarily equ ivalen t to f«Ax; the 
la tte r is the m axim um  theoretical f re 
quency a t w hich a transis to r w ill am 
plify, i.e. w hen pow er gain is unity . 
Because of the usual circuit ineffic
iencies, P.G. was much likely h igher 
than tha t for m axim um  frequency of 
oscillation here. I did, how ever, find 
an apparen t relationsh ip  betw een W - 
and fr, as show n in this chart:

Type fr* f„«* F
M e. Me. <•/'

Mesa 100-300 25-100 25-40
Alloy diffused 40-100 25-45 25-50
Alloy junction ~--4-20 5-20 80-150

I * A t S V ./2m A . I

H ere, F  =  fosi/fr. If F  w ere constant, 
this re la tion  m ight allow  you to find 
fiwc or fr if one w ere know n, fr  w ill 
be constant for a given type of tra n 
sistor, w ithin th e  production limits. 
B ut f„sc depends not only on fT, bu t 
also on base resistance and collector 
capacitance. Since each of these can 
vary  w idely from  one transis to r to an 
other, our engineer friend m aintains 
th a t th ere  is no g rea t value in finding 
values for F. In addition, he points out 
th a t fuse w ill also depend on th e  m atch 
ing of the oscillator to the in p u t and 
ou tpu t im pedance of each transistor.

Effect of collector voltage  
and current o n f x.

A lthough this is true, I m aintain  
th a t there  is a consistent p a tte rn  of F  
for a given transis to r type, as shown 
in the above chart, and th a t fosc is fi 
useful param eter because of its  obvious 
p ractical value.

From  the chart it  m ay be seen th a t 
F  is about th e  sam e for the first tw o 
types, bu t th a t f„w is about th e  same 
as fT for the low -frequency ones. This 
has practical value, because it  shows 
th a t appreciable perform ance can be 
obtained even from  the “low frequency” 
types (com pare w ith OC71!), and th a t 
the oscillator perform ance of the h igh- 
frequency transisto rs is no t as im pres
sive as the range of fr appears to 
indicate. Indeed, the TO-18s appear to 
be only slightly  b e tte r than  the TO-5s 
a t Ir =  2 m A , even though th e  fr  of 
the la tte r is considerably higher. It 
is quite possible th a t this w as caused 
by inadequacy of design of my test 
oscillator, bu t again this is the actual, 
not th e  ideal situation , therefore  useful 
for you.

On the o ther hand, it is essential to 
realise th a t frequency response of a 
transis to r depends on collector voltage 
and collector cu rren t. T his may be 
seen readily  by observing the gain- 
bandw idth  product curves of various 
transistors. O wing to the varicap p ro 

perties of the junctions, f-r increases 
w ith voltage, and increases to a m axi
m um  w ith curren t. The la tte r  behav
iour is well illustrated  by the curves 
of Fig. 2 of the preceding article; fr 
of a given type 153 w ent up from  270 
Me. a t 1 mA. to  500 Me. a t 5 mA., and 
likely even higher a t 10 mA; fo r that 
sam e transis to r fuse w as 240 Me., just 
abou t the lim it of my absorption wave- 
m eter (used to m easure the frequency 
of th e  test oscillator).

Since the average pow er dissipation 
lim its of the TO-18 mesa types must 
not be exceeded, it is ev ident th a t their 
best response w ill be obtained under 
pulsed operating  conditions (10-30 
m A .), not surprisingly  the condition 
found in com puters. I t would also 
apply  to Class C, bu t m ost of the 20-18 
types have too low a voltage rating  for 
effective use in tran sm itte r stages. They 
w ill w ork well indeed in receiver and 
instrum en t applications, and best w ith 
m oderately high currents, as long as 
they  do not become too hot. B ut they 
a re  best in th e ir use as switches.

Conversely, because of the relatively 
constant fT (w ith  I , ) of the TO-5 alloy 
diffused types (015, etc.), they  are  not 
su itable for high speed sw itching in 
com puters, because they sa tu ra te  a t low 
curren ts (e.g. 20 m A .), although they 
m ake good high frequency amplifiers. 
The alloy junction types (e.g. 033) do 
no t sa tu ra te  un til cu rren ts of 100 mA. 
or so are  reached, bu t th e ir transien t- 
response tim e is no t good enough for 
use in sw itching circuits; they make 
lovely amplifiers, though. U nfortun
ately, data  books do no t alw ays stress 
this difference betw een sw itching and 
am plifier behaviour, and even profes
sional engineers can m ake the wrong 
choice (or so I am told by a profes
sional engineer).

Saturation characteristics

In  sum m ary, f„s<- w ill often be a 
b e tte r guide to actual perform ance of 
transisto rs in a real circuit, th an  will 
fr, though one m ust rem em ber th a t it 
does depend on V<- and I<-, and that 
am plifiers m ay oscillate b e tte r than 
they w ill am plify a t some high fre
quency—a fact which is w ell known 
to all s tudents of M urphy’s Law.'1 The 
perform ance of the am plifier w ill also 
be highly dependent on geom etry, neu
tralisation , and un ilateralisation . This 
m atte r has been discussed in 1967 issues 
of “E.E.B.” and w ill be the subject of 
a forthcom ing article in “A.R.” Under 
optim um  conditions, a ru le of thumb 
would say th a t the m axim um  useful 
ccm m on-em itter frequency (e.g. P.G. 
=  10 db.) w ill be found at q uarte r to 
half fr, depending. But th is is only 
useful if you know fT.

3—If  so m e th in g  ca n  go w ro n g , i t  w ill!
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SPREAD OF CHARACTERISTICS
Our engineer friend suggests that one 

reason for the wide variation found 
within a given type may be that some 
of the transistors developed faults dur
ing use, which made them unsuitable 
for computer use. A fter all, tha t is 
likely one of the reasons why the boards 
have been declared surplus in the first 
instance. It is possible that “typical” 
values lie above the pessimistic min
ima we have shown, and the results of 
our averages imply this. But again, 
the fact remains that these minima 
are  the real values encountered by the 
experim enter stripping the boards. A 
transistor which may be degraded1 for 
computer use may be perfectly satis
factory for an experimenter, for many 
applications—as long as he is not build
ing a computer!

In any event, the wide spread of 
characteristics within a given type 
makes nonsense of any attem pt to 
specify commercial equivalent types. 
There is a superficial resemblance be
tween the alloy junction types and the 
2N1302-9 series; and alloy diffused 
types and 2N1300-1, 2N1654 or 2N1683; 
and the mesa types to 2N705, 2N711, 
2N971 or 2N1204. The situation, how
ever, of the connection of collector or 
base to case, and the fact that it is 
difficult to find adequate agreement 
with an average of im portant para
meters, leads us to believe that these 
are special computer transistors manu
factured specially for the purpose.

Since there is often more variation 
of characteristics with a given type 
number than between type numbers, 
and since these transistors appear to 
be special types, there seems little point 
in trying to find a specific type num
ber that they can replace. The only 
sane procedure is to ascertain the prin
cipal characteristics of a transistor in 
a given circuit, and then choose com
puter board transistors which match it 
most closely. Those characteristics may 
be found from the various data man
uals, or simply by circuit inspection; 
in an ordinary low power audio ampli
fier, virtually any of the transistors 
will work, having the correct polarity. 
In a circuit amplifying 1 Me., the alloy 
junction types will suffice; for 10 Me., 
the alloy diffused types; for 100 Me. 
at low voltage, the small mesa types; 
above that use commercial transistors.

Even the difference between silicon 
and germanium is not always large. 
It may alter the bias requirements a 
bit, but this is easily done. In base- 
stabilised circuits, the germanium would 
need about one-quarter volt less base 
voltage than silicon. If the bias was 
not altered, the effect would be to in
crease the collector current of the ger
manium unit somewhat.

I t is not really necessary to dwell on 
this m atter of replacement, but I men
tion it only because I am constantly 
approached by desperate young men 
who must know “what shall I use to 
replace the transistor in this circuit; 
I can’t buy it locally?” They look sta rt
led when I say that “it probably does 
not m atter”. In view of the fact that

4—C.f. "E .E .B .," M ay and  Ju n e  1967, Sept. 1968.

in any handful of transistors you pick 
up, most of them will work in  most 
circuits, it is truly depressing that 
manufacturers continue to issue their 
plethora of type numbers, each differ
ing infinitesimally from the last.

TESTING TRANSISTORS
Throughout these pages we have in

sisted that the data charts can only be 
approximate guides to characteristics 
and that optimum use of a given tran 
sistor can only be obtained if you test 
it. If you test it, you will be able more 
effectively to design it into a circuit, 
by the simple rules of the excellent 
design articles which have appeared in 
“A.R.” and elsewhere.

The extent of your tests w ill depend 
on your applications. For a simple LT 
AF oscillator you can probably take it 
as-is, w ithout testing (though trouble
shooting is facilitated if you know at 
least that you are starting with a good 
transistor). For critical h.f. work, a 
frequency test is desirable; use the 
oscillator of Fig. 1, and measure its 
maximum frequency with an absorp
tion wavemeter (or with a g.d.o. if the 
test oscillator is just beyond the m axi
mum frequency). For h.t. power supply 
or r.f. power amplifier work, a voltage 
test and possibly BVom test is indi
cated, particularly if there is appre
ciable resistance in the base circuit to 
be used. For a.f., a gain check can 
show you the best transistors to use 
when high gain is desirable in a stage 
(high gain isn’t always necessary).

One important property of transistors 
is often overlooked when testing; the 
amplification factor (e.g. p) can vary 
appreciably with different values of 
collector current; the more linear is the 
characteristics, the less is this varia
tion (viz., shallower slope, d/S/dlc). 
This behaviour is most clearly visual
ised by examining hFE v. Ic curves from 
various data sheets, and in lesser de
gree, from the curves in P art 1 of this 
series. Therefore, it is better to test a 
transistor at the current a t which it 
will actually be used, than a t some 
arbitrary level (usually 1 mA.). The 
conventional 1 mA. figure m ay be all 
right for ordinary lower power types, 
but it tells you nothing about in ter
mediate (2N1038 or 028) or high power 
(2N301, 036, 042, 2N1100) types. In 
addition, it may be useful to know the 
actual linearity of a transistor—as 
when choosing for units to go into a 
low-distortion amplifier.

Fig. 2.— Simple transistor gain tester (by L. J. 
Yelland). For low power transistors. R can be 5K, 
smaller for higher power; Vcc at least 6v., pre
ferably seme voltage as used for test transistor 

in actual application.

A very clever and useful device for 
making such tests simply has been sug
gested by L. J . Yelland, of Melbourne, 
to whom I am grateful for the circuit 
of Fig. 2. T rl is a standard transistor 
whose gain is known as a function of 
collector current (a calibration curve 
as in Fig. 3 can be kept at hand). Tr2 
is the transistor under test. Note that 
the two transistors must be opposite 
polarity, but same type (e.g., german
ium, same power range, etc.). Where 
Ii is the current read on M,, and 1= 
on Mi, R is adjusted until Ii is a t the 
desired level, whence

hroi =  (Ii -5- Ii) (h FEi) 
or

Iifei — Ii (h rci -r Ii).

This avoids the nuisance of having 
to measure very small base currents, 
and measures gain at actual current 
levels desired, quickly. A calibration 
curve of gain v. current should be 
made for each standard transistor, e.g. 
Fig. 3. From this should be made a 
plot of ( h FEi -i- Ii) v. Ii, as in  Fig. 4 
(merely an example, please note). From 
the right hand form of the above equa
tion, it may be seen that the d.c. cur
ren t gain of the unknown transistor 
(No. 2) can be obtained simply by 
multiplying I- by the fraction obtained 
from a Fig. 4-type plot. Indeed, for 
simple general tests, where Ii is taken 
at a standard 1 mA., the gain of tran 
sistor 2 may be read directly from the 
ordinate.

I should like  to express m y appreciation  fo r 
th e  help  and  insights received from  R. W. 
B row n, VK7ZRO, R. S. M addever of Geelong, 
Vic., and  ou r eng ineer friend  who has been  
so p a tien t and  helpfu l.

CHANGE OF ADDRESS
W.I.A. members are requested 

to promptly notify any change of 
address to their Divisional Secretary 
— not direct to "Amateur Radio."

— - — ■■— “ — —  «4»
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Burglary at VK2W I (Dural) AUSTRALIS OSCAR 5
(Continued from  Page 19)

THE F.M. SYSTEM
fContinued from  Page 91

and also at Crows Nest

The New South Wales Division’s 
station at Dural was burglared some 
time on Thursday night, 23rd October. 
It would appear that the burglary was 
done by person or persons with an 
intimate knowledge of the station and 
its equipment.

Set out below is a list of items stolen. 
If anyone knows anything at all re
garding the present location of any of 
this equipment, or if anyone is offered 
any of the equipment, they are re
quested to contact Gordon Clarke, Div
isional President, by Phoning 94-2353 
(work) or 94-6596 (home).

Any information will be handled 
with the strictest confidence.
1—Pye 20 w att a.m . v .h .f. T ran sm itter Type 

P .T .C . 330N, R eferen ce No. 28444G, Serial 
No. 113. W ith Type D C rystal fo r 53.866 Me. 

1—Pye a.m. v .h .f. R eceiver Type P .T .C . 3002N, 
R eference No. 284451, Serial No. 136, w ith 
Type D Crystal for 53.866 Me.

1—Kingsley Type AR7 Com munications R e 
ceiver, Seria l No. 1177, Chassis No. 02625, 
w ith “D ” band coil box and 2 m etre con
verter.

1—K ingsley Type AR7 Com m unications R e
ceiver. Serial No. 245B/S1746, Chassis No. 
01407, w ith  “ D” band coil box and 80 m etre 
converter.

5—Coil boxes for K ingsley Receivers.
3—Pow er Supplies for K ingsley R eceiv ers, 250 

volt a .c ., 12v. d.c.
1— 829B transm itting valve.
2— Quartz Crystals Type D, frequencies 2247.916 

K c. and 11190.0 K c.
2—Quartz C rystals Type 5587 holders, frequency 

3525 K c.
2—Quartz C rystals Type 5587 holders, frequency 

3573 K c.
1—Bendix Frequency  M eter, Type BC221.
1—S.W .R. M eter, “2W IM stencilled  on case.
1—Philips Cathode Ray Oscillograph, "2W I” 

stencilled  on case.
1—A.W .A. Portable B eat Frequency  O scillator, 

“2W I” stencilled  on case. Type 4R7490, No. 
786.

5—Co-ax. Cable Connectors, Type PL259.
1—Desk M icrophone and C ontrol B o x  w ith 

pilot light and push button.
1—Palec V alve Testing Set.
1— M ultim eter.
2— Pairs Headphones w ith plugs and cords.

The N.S.W. Division suffered another 
blow on 12th November, 1969, when the 
offices at 14 Aitchison Street, Crows 
Nest, were broken into and the follow
ing equipment stolen:
1—H allicrafter Com m unications R eceiv er, Model 

SX111, Serial No. 1110109/23168.
1—R.C.A . Com m unications R eceiv er, Type 

AR88. No seria l number.
1—Paros Transceiver.
1—only 522 transm itter, no serial num ber.

Mounted on 19 x  9 in ch  blue m etal panel.
1—only 522 T ran sm itter and R eceiver in black

case.
1—Adcola Soldering Iron , 240 volt.
1— A.W.A. Type MR10B Carphone w ith  240v. 

a.c. power supply.
155—2N3819 Sem iconductors.
8—V .h.f. Pre-am ps.
2— S ix  M etre Converters.
75—TIS88s.
150—TT3564S.
40—2N3055S.
50—NJ480s.
7500—Resistors.
Call Books, Log Books, P.M .G . Handbooks, and 

coil formers.

time, particular sensor, and tone fre
quency when this happens. Also note 
if the signal is in a null or a peak at 
the time. You may like to compute 
the exact attitude of the space craft 
and to correlate it with the signal 
strength and polarisation of the two 
beacons.

The X  axis sensor data can be used 
to assess the effect of the magnetic 
attitude stabilisation system; the X  axis 
spin rate should gradually decrease 
during several days as the axis comes 
into alignment with the geomagnetic 
field.

4. The propagation experiment.—
The 10 metre beacon operating at 
29.450 Me. is potentially Australis 
Oscar 5’s most important source for 
scientific information. It also requires 
greater sophistication on the part of 
the Amateur.

To fully participate it will be neces
sary to track both beacons simultan
eously and preferably to record them 
on magnetic tape or paper charts.

Estimate the time when you expect 
to acquire the satellite and start listen
ing several minutes beforehand. Note 
the time difference between acquisition 
of the two signals (2 metre and 10 
metre). Similarly, note the time dif
ference between loss of signals. Note 
any anomalies.

Using the 2 metre signal as a refer
ence, try to time correlate the 10 metre 
signal to it. Make corrections for any 
pointing errors with either antenna. 
Discount the fairly regular nulls in sig
nals caused by satellite spin.

An interesting number to be reported 
would be S 10/S 2, i.e. the ratio of signal 
strengths at 10 metres and 2 metres, 
measured in linear units or in db. 
Compute this ratio for as many points 
during a pass as possible. Compare it 
with similar passes on other days. Does 
it stay particularly large or small dur
ing certain periods? Check for other 
Amateur activity at 10 metres affect
ing the observed signal.

The Sn./Ss observations assist in the 
analysis of ionospheric effects at the 
two wavelengths. In addition, try to 
observe antipodal reception by listen
ing for the 10 metre signal when the 
satellite is on the exact opposite side 
of the earth from you. Such observa
tions should be well documented and 
reported to Project Australis.

5. Other experiments. — The above 
list is not comprehensive. Imaginative 
Amateurs will certainly think up many 
new experiments. If you have any ideas 
or suggestions, please send them in. 
Remember, your participation is essen
tial to the continuation of an Amateur 
satellite programme.

tion, it has further been brought to 
light that the greatest irritating noise 
generated is located from 3 Kc. up. To 
reduce the effect of this noise, a pre
emphasis network is inserted in the 
audio section of the transmitter. Its 
purpose is to boost the frequencies 
above 1 Kc.

At the receiver there is a de
emphasis network to reduce frequen
cies above 1 Kc. to their original 
values. The overall effect is a return 
of the signal to its proper relative 
proportions, but with a considerable 
reduction in noise.

- 1 » H Z  S F 5 +1SKHZ 

FI6.11.
Fig. 11.— Improvement in noise reduction due to 

pre-emphasis circuit in transmitter.

Another beneficial effect of de
emphasis is concerned with the noise 
produced by another signal or the ever
present random noise.

As previously noted, the greater the 
difference between the carrier fre
quency and the interference, the 
greater the indirect f.m. produced. By 
the use of the de-emphasis network, 
the triangular response of Fig. 10 is 
modified to the trapezium of Fig. 11. 
The de-emphasis action, by reducing 
the level of all frequencies above 1 Kc., 
slices off a considerable portion of the 
noise.

I trust that this article has been 
able to shed some light on the rather 
neglected subject of the theory behind 
the f.m. system and it will enable 
Amateurs to speak with a little more 
authority about the effects observed in 
their equipment.

I N O U E  I C- 700
My quest, in Japan, was for mod
ern high quality Amateur equipment 
of very good value. INOUE Is sell
ing in Japan, England, Germany, 
U.S.A. and elsewhere. The IC-700 
Transceiver covers all Amateur 
bands from 3.5 to 29.7 Me. In 500 
Kc. segments with 1 Kc. read-out; 
plus WWV (10 Me.). Using 9 Me.. 
2.4 Kc. filters in both rx and tx, 
this single conversion design is 
free of unwanted spurious. Sensi
tivity is better than 1 uV. for 10 db 
S+N/N  ratio. Operates on a.m. or 
c.w. (500 c. bandwidth) and s.s.b.

BOOMLESS QUAD
Identical electrical spacing on 20, 
15, 10. Centre Castings c/w. bolts 
S10 pr. Canes 16-18 ft. S1.25 ea. S8 
per set. Fibreglass 11.5 ft. long $9 
ea. Kits triband, complete (castings, 
canes, wire and nylon line) S30. 
Prices include Sales Tax. Freight forward.

S. T. CLARK
26 Bellevue Av., Rosanna, Vic., 3084

Phone 45-3002
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JOHN MOYLE MEMORIAL 
NATIONAL FIELD DAY CONTEST, 1970

SATURDAY. 7th FEBRUARY, TO SUNDAY, 8th FEBRUARY, 1970

The Federal Contest Committee of 
the Wireless Institute of Australia in
vites all Australian Amateurs and Short 
Wave Listeners to participate in this 
Annual Contest, which is held to per
petuate the memory of John Moyle, 
whose efforts advanced the Amateur 
Radio Service.

There are two divisions of this 
Contest, one of 24 hours continuous 
duration, and one of 6 hours continuous 
duration. The six-hour period has 
been included to encourage the opera
tor who is unable to participate for the 
full 24-hour period. The 24-hour con
tinuous operation is to be chosen by 
operator from 26-hour period.

Operators using 25 watts or less input 
to the final stage will be considered 
for a certificate where his activity 
w arrants its issue.

DATE
From 0600 GMT, 7th February, 1970, 

to 0800 GMT, 8th February, 1970.

OBJECTS
The operators of Portable and Mobile 

Stations within all VK Call Areas will 
endeavour to contact other Portable/ 
Mobile and Fixed Stations in VK Call 
Areas and Foreign Call Areas.

RULES
1. There are two divisions, one of 

six (6) hours, and one of twenty-four 
(24) hours duration. The six-hour 
period for operating may be chosen 
from any time during the Contest, but 
the six-hour period so chosen must be 
continuous. In each division, there are 
six sections:—

(a)

(b)

(c)

(d)

(e)

(f)

Portable/Mobile Transmitting, 
Phone.
Portable/Mobile Transmitting, 
C.w.
Portable/Mobile Transmitting, 
Open.
Portable/M obile Transmitting, 
Multiple Operation, open only. 
Fixed Transmitting Stations 
working Portable/M obile S ta
tions, open only.
Reception of Portable/M obile 
Stations.

at the same time. All such units of a 
Multiple Operator Station must be 
located within an area that can be 
encompassed by a circle not greater 
than half a mile diameter.

For each transm itter of a Multiple 
Operator Station a separate log shall 
be kept with serial numbers starting 
from 001, and increasing by one for 
each successive contact. All logs of a 
Multiple Operator Station shall be sub
mitted by the operator under whose 
Call Sign the transm itters are w ork
ing. No two transm itters of a Multiple 
Operator Station are permitted to 
operate on the same band at any time.

3. Amateurs may enter for any 
section.

4. One contact per station for phone 
to phone, also one for c.w. to c.w. per 
band is permitted. Cross mode opera
tion will be accepted for scoring.

5. Entrants must operate within the 
terms of their licences and in particular 
observe the regulations with regards to 
portable operation.

6. The exchange of serial numbers, 
consisting of RS or RST report plus 
three figures, commencing with 001 and 
increasing by one for each successive 
contact by the VK Station, shall be 
proof of contact.

7. Scoring—
(a) Portable/Mobile Stations:

For contacts with Portable/M obile 
Stations outside entrant’s Call
Area ..................................  15 points

For contacts with Portable/M obile 
Stations within entrant’s Call
Area ..................................  10 points

For contacts with Fixed Stations 
outside the entrant’s Call Area
.............................................. 5 points

For contacts with Fixed Stations 
within the entrant’s Call Area 
.............................................. 2 points

(b) Fixed Stations:
For contacts with Portable/M obile 

Statons outside entrant’s Call
Area ..................................  15 points

For contacts with Portable/M obile 
Stations within entrant’s Call 
Area ..................................  10 points

2. All Australian Amateurs are en
couraged to take part. Operators will 
be limited to their licensed power. This 
power shall be derived from a self- 
contained and fully portable source.

(a) Portable/Mobile Stations shall 
not be situated in any occupied dwell
ing or building. Portable/M obile S ta
tions may be moved from place to 
place during the Contest.

No apparatus shall be set up on the 
site earlier than 24 hours prior to the 
Contest.

All Amateur bands may be used, but 
no cross band operating is permitted. 
Cross mode operation is permitted.

Entrants in Section (d) for Multiple 
Operator Stations can set up separate 
transm itters to work on different bands

8. The following shall constitute 
Call Areas: VK1, VK2, VK3, VK4, VK5, 
VK6, VK7, VK8, VK9 and VK0.

Example of Victorian S.w.l’s Log
D ate

B and C all S ign RST
No. S ta tio n P o in ts

(G M Ti H ea rd S en t W orked C laim .

7/2/70
0600

G M T
80 m x V K 2A A H /P 59001 V K 3A T L /P 15

0610 80 m x V K 3A T L /P 59006 VK3QV 10

0620 40 m x V K 2A A H /P 599004 V K 6 V F /P 15

0640 20 m x VK3QV 59010 V K 5Q X /P *

0900 20 m x V K 4Q F /P 59040 V K 4 0 X /P 15

♦ N o c la im  F ix ed  S ta tion .

9. All logs shall be set out under 
the following headings: Date/Time
(G.M.T.), Band, Emission, Call Sign, 
RST/No. Sent, RST/No. Received, 
Points Claimed. Contacts must be listed 
in numerical order.

In addition, there shall be a front 
sheet showing the following informa
tion:—
Name......................... Address.......................
Call Sign..................Section.........................
Division................... (6-hour or 24-hour)
Points Claimed.............................................
Call Sign of other op./s (if any )...........
Location of Portable/M obile S tation.....
From ................. hours to ....................hours

A brief description of equipment 
used, and points claimed, followed by 
the declaration:

“I hereby certify that I have oper
ated in accordance with the rules 
and spirit of the Contest.”

Signed.................Date.................
10. The right is reserved to dis

qualify any entrant who, during the 
Contest, has not observed the Regula
tions and the Rules of this Contest, or 
who has consistently departed from the 
accepted code of operating ethics.

11. The decision of the Federal 
Contest Manager of the Wireless Insti
tute of Australia is final and no disputes 
will be entered into.

12. Certificates will be awarded to 
the highest scorer of each section of 
each division. Additional certificates 
may be issued at the discretion of the 
F.C.C. The six-hour certificates cannot 
be won by a 24-hour entrant.

13. Return of Logs:
All entries must be postmarked not 

later than 28th February, 1970, and be 
clearly marked “John Moyle Memorial 
National Field Day Contest, 1970,” and 
addressed to:—

Federal Contest Manager, W.I.A., 
Box N1002, G.P.O.,
Perth, WjV., 6001.

RECEIVING SECTION
14. This section is open to all Short 

Wave Listeners in VK Call Areas. The 
Rules shall be the same as for the 
Transm itting Stations, but may omit 
the serial numbers received.

Logs must show the Call Sign of the 
Portable/M obile Station heard, the ser
ial number sent by it, and the Call Sign 
of the Station being worked.

Scoring will be on the same basis 
as for Transmitting Stations. It will 
not be sufficient to log a station calling 
CQ. A portable/mobile station may be 
logged once only for phone and once 
only for c.w. in each band.

Awards: Certificates will be awarded 
for the Highest Scorer in each Call 
Area, for the 6-hour and the 24-hour 
divisions.
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HY-GAIN LIGHTNING ARRESTOR

A

The precision-built Model LA-1 will 
safely by-pass to ground 10 or more 
direct lightning strokes. It is designed 
for installation in any standard 52 or 
72 ohm co-axial feedline, and effec
tively removes static build-up around 
your antenna system, thus reducing the 
possibility of your equipment being hit 
by a direct stroke of lightning.

The unit will accept type SO-239 
u.h.f. co-ax. connectors, the insertion 
loss is negligible, and weight is 5 oz. 
Price $29 including sales tax.

Further information from Bail Elec
tronic Services, 60 Shannon St., Box 
Hill, Vic., 3129.

SWE-CHECK FET METER

A new addition to the range of qual
ity test equipment available from Radio 
Parts Pty. Ltd. is the Swe-Check “Volt- 
Ohm-A” FET Meter. Of robust, plastic 
coated, steel construction, the meter 
case has a 60° tilting device to enable 
easy readout when bench mounted.

Ranges—DC volts: 0-1, 3, 10, 30, 100, 
300, IK and 3K. AC volts: 0-3, 10, 30, 
100, 300 and IK. DC current: 0-300 
uA., 1 mA., 10 mA., 100 mA. and 1 A. 
Ohms: R x 1 to R x 1 meg. in seven 
ranges. Price $99 plus 15% sales tax 
where applicable.

Further details from Radio Parts Pty. 
Ltd., 562 Spencer St., Melbourne, or 
city and suburban branches.

K^orredpondence
Any opinion expressed under this heading is the 
Individual opinion of the writer and does not 
necessarily coincide with that of the Publishers.

RADIO OPERATOR OF THE ILL-FA TED  
“ NOONGAH"

Editor "A.R .," D ear Sir,
It  m ay n ot be rea lised  b y  som e o f your  

readers th at S. R. P ed em on t, V K 2B SP, w h o  
appeared  in  S ilen t K ey s la st m onth, w as th e  
R adio O perator o f the "Noongah" lo st at sea 
in A ugust.

H e w as a "first tripper," and had ju st  joined  
th e sh ip  in P ort K em bla on w hat w as to  be 
her last voyage. A lth ough  sufferin g  from  severe  
sea -s ick n ess, he cleared  h is d istress traffic in  
a very  efficien t m anner. E veryone w h o  heard  
th e d istress m essages agreed  th at th e  general 
op erating  procedure and "fist” o f Mr. P ed e
m on t w as am azing, con sid ering h is lack  o f  
m arine exp er ien ce  and  th e stresses he m u st  
h ave been  under a t th e tim e.

I fee l th at h is A m ateu r R adio exp er ien ce  
m ust h ave con tribu ted  to  th e coo l m anner in 
w h ich  he d ischarged  h is  d uties on th is  tragic  
occasion , and th at h e  d eserves sa lu tation s from  
h is  brother A m ateu rs for a job  w e ll  done.

—N oel R oberts, VK3NR.

C .w . REQUIREMENTS
Editor " A .R ./’ D ear Sir,

I am  prom pted by VK2ZFQ's letter in  O cto
ber "A.R." to  m ake som e com m en ts con cern in g  
th e  c .w . requ irem en t in th e  A .O .C .P. ex a m in a 
tion . I am con v in ced  that th e tim e has com e  
to  e lim in a te  th is  archaic, u nn ecessary  and u n 
ju st  section  o f th e exam ination . F urther, I 
h a v e  very  grave d oub ts a s  to  th e  w isdom  of 
in trod u cin g  a N o v ice  licen ce  w h ich  included  
a c.w . requ irem en t. My exp er ien ce  show s th at 
th e  p rincipal factor th a t is at presen t d eterring  
a n um b er o f p rospective A m ateurs is, in  fact, 
th e  c .w . exam ination . This fact is  borne out 
b y  th e  great popu larity  o f th e  L im ited  licence. 
S u re ly  th e  m ain  aim  o f th e  in troduction  of a 
N o v ice  lic en ce  is  to  p opu larise A m ateur R adio, 
an d  su re ly  th e  sadd lin g  o f  th e N ov ice  licen ce  
w ith  a c.w . exam ination  w ou ld  d efea t th is  
purpose.

T he an sw er to th e prob lem  is , of course, to  
ab olish  th e p resen t c.w . requ irem en t in th e  
A.O.C.P. exam in ation , w ith o u t low er in g  the  
standard of th e  theory section . T he standard  
o f  scientific  education  n ow ad ays is  so  h igh  
th a t very  few  can d id ates h a v e  m u ch  trouble  
w ith  th e th eory  paper, b u t th e  c .w . te s t  is  a 
d ifferen t k ettle  of fish!

H ow ever, I a lso  base m y opposition  to th e  
c .w . requ irem en t on  severa l o ther grounds, and  
th ese  are as fo llo w s:—

i l l  T here are m any A m ateu rs illk e  m y s e lf \ 
w h o h ave fou nd  that th ey  have n eith er  the
tim e  nor th e ap titu de to m aster th e art of 
c.w . W hy shou ld  such A m ateu rs be d en ied  
th e u se  o f s ix  o f  th eir  bands s im p ly  because  
th ey  are not proficient in  c .w . A nd if c.w . 
is  such  a n ecessary  th in g , w h y  is it  n ot m ade 
com p u lsory  for th e v .h .f. bands a s  w e ll as 
for h .f.?

«21 T h ere are m any A m ateurs (in clu d in g  fu ll 
A .O .C .P. holders i, w h o se  m ain  in terest lie s  in 
p hone op eration , and w h o  w ou ld  seldom  (if
e v e n  w an t to pound th e  brass. W hy should  
th ese  A m ateu rs be required to pass an ex a m 
ination  in  a m od e th ey  do n ot in ten d  to use?

i3) VK2ZFQ says  th at c .w . is  th e  m ost e ffec 
tiv e  m ode for w eak  sign a l D X  w ork , and that 
p hon e has its  lim ita tion s for D X  o f that sort. 
This is  very  true; I q u ite  agree th a t c.w .
occup ies a m ost im portant p lace in A m ateur
p ractice. H ow ever. I can n ot agree th a t th is
is  an y  ju stification  at a ll for im p osin g a c.w .
exam in ation  on  a ll A m ateurs. M any A m ateurs  
m a y  n ot b e  in terested  in w eak  sign a l D X  
w ork , and th ere are m an y lik e  m y se lf  w ho
still p refer th e m ore personal tou ch  o f  th e  
m icrop hon e, even  for D X  w ork.

(41 I fee l that i t  is u nfair to  stra tify  A m a
teu rs into d ifferent classes such  as “F u ll” , 
"L im ited’', and so  on . A fter  a ll. w e  are all 
A m ateurs, and  a ll A m ateu rs shou ld  b e  p er
m itted  to op erate on a n y  and a ll A m ateu r  
bands, provided th eir tech n ica l k n o w led g e  and 
op erating p rocedure are o f a certa in  standard. 
The restriction s a t presen t im posed  on L im ited  
licen sees  are contrary to th eir  rights as 
licen sed  A m ateurs.

F in a lly , le t  m e re iterate th at I am  n ot op pos
ed to  c .w . as a m ode, and  n eith er  am I opposed  
to  th e ho ld in g  o f c.w . exam in ation s. C ertain ly, 
no on e  shou ld  be perm itted  to tran sm it c.w . 
u nless th ey  are capable o f so  doing, and  an 
exam ination  is th e best w ay  o f m ak in g sure

of th is. H ow ever, w h y  should  a pass in the 
c .w . exam ination  be a p rerequisite for phone 
operation  on  th e D X  bands? Let's be fa ir about 
th is: certa in ly  th ere m ust be a c.w . licence  
for those w ho w ant it, b ut w h y  force it on 
th ose  w ho d on ’t? A nd  w h y  should  those 
A m ateurs w ho are not in terested  in  c.w . be 
p en alised  by bein g d ep rived  o f th e  u se o f six  
o f th eir  bands?

I h ope that th ese  com m en ts w ill arouse some 
d iscussion  o f th e c .w . question  am on gst the 
readers o f "A .R .”

—John M artin, VK3ZJC.

☆

AUSTRALIA TO CORNWALL, U.K., 
WITH ONE WATT S.S.B.

G6X N , on h o lid ays in A ustralia  and using  
th e call V K 7LM /F VK2 w ork ed  G3DDN and 
G2AYQ on 21/10/69, freq u en cy  14155. using a 
on e-w a tt s.s.b . rig. R eports from  both  Cornish  
station s to him  w ere R 5/S5. H o w ’s that for 
lon g path  D X  on QRP?

LOW DRIFT
CRYSTALS

☆

1.6 Me. to 10 Me.,
0.005% Tolerance, $ 5  

☆

10 Me. to 18 Me.,
0.005% Tolerance, $6 

☆

Regrinds $3
THESE PRICES ARE SUBJECT 

TO SALES TAX

SPECIAL CRYSTALS: 
PRICES
ON APPLICATION

MAXWELL HOWDEN
15 CLAREM ONT CRES., 

CANTERBURY,

VIC., 3126 

Phone 83-5090
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MODERN ELECTRONIC 
TROUBLESHOOTING 
Using: Up-to-Date Test Instruments and 
Advanced Servicing Techniques 
Editors, Electronic Technician/Dealer 

A new down-to-earth handbook that deals 
with today's electronic servicing problems on 
a practical level, using modern test instru-
ments and advanced troubleshooting proced-
ures to cope with the special problems created 
by printed boards and solid state circuitry. It 
is hard to conceive of a book that encompasses 
monochrome and colour t.v., multiband radio 
receivers, hi-fi equipment, tape recorders, two-
way communications equipment, and test in-
struments for servicing all this equipment. Yet 
this book does. How? By getting right to the 
subject of how to service the equipment with-
out the usual wordy theoreticall discussions of 
how the circuits work. 

This is a book for professional service tech-
nicians, dealing with the problems which are 
currently causing them the biggest headaches. 
The content is divided into five sections. The 
first four deal with troubleshooting techniques 
and test instruments for servicing solid state 
circuitry lin radio, t.v., hi-fi. and communica-
tions gear), colour t.v. circuits, hi-fi and stereo 
equipment and two-way communications trans-
ceivers. The final section is on test equipment 
—not the usual run-of-the-mill theory, but 
special information such as how to add a trig-
gered sweep to your old scope, how to use an 
R/C bridge effectively, how to service your 
own test equipment, etc. 

In all. the 24 chapters provide the kind of 
all-inclusive servicing guidebook service tech-
nicians have been asking for—one that defines 
the troubles most prevalent in today's elec-
tronic equipment, and concentrates on quick 
troubleshooting procedures for locating the 
causes. 

256 pages, over 100 illustrations, five big sec-
tions, 24 chapters. Price: $US7.95 hardbound, 
$US4.95 paper. 

WORKING WITH SEMICONDUCTORS 
A1 Saunders 

A brand-new and practical guide to semi-
conductor circuit operation and application— 
of value to technicians and others who work 
with solid state equipment. The wonderful 
aspect of this book is that the reader—be he 
technician, hobbyist or engineer—can really 
develop a thorough understanding of semi-
conductors—and actually enjoy doing it! In 
striking contrast to the usual textbook approach, 
this brand-new volume avoids the dry, theo-
retical mathematical explanation—it simply 
tells how and why things work, backed up by 
large, clear illustrations. Under the expert 
guidance of veteran technician and instructor 
A1 Saunders, many facets of semiconductors 
are exposed in a different light. With several 
all-transistor t.v's on the market, it is more 
urgent than ever that service technicians under-
stand semiconductor circuits. 

The author begins with a clear-cut explana-
tion of simple junction diodes, N- and P-type 
semiconductors, and PNP and NPN transistors. 
The next chapter outlines simple but reliable 
tests and operating parameters. Chapter 3 
describes basic circuit configurations and com-
pares them to vacuum tube equivalents. The 
effects of temperature and biasing are treated 
in chapter 4, along with basic feedback tech-
niques and curve tracing. 

In chapter 5 the author begins to put things 
together, interstage coupling, impedance match-
ing. temperature compensation; and continues 
in chapter 6 with actual practical circuits: Class 
A and B amplifiers, complementary PNP-NPN 
circuits, phase inverters, etc. Chapter 7 goes 
into r.f. and i.f. amplifiers, detectors, automatic 
volume control, and differential amplifiers. 
More advanced circuits are covered in chapter 
8. preceded by an introduction to transistor 
oscillators, and then multivibrators, Eccles-
Jordan and Schmitt trigger circuits, and crystal 
controlled generators, concluding with a thor-
ough explanation of counting by "flip-flop" 
and binary arithmetic. 

Succeeding chapters deal with power sup-
plies, high-frequency circuits, field-effect tran-
sistors, unijunction transistors, tunnel diodes, 
SCRs, plus a dozen or so special purpose cir-
cuits designed for a variety of applications 
from audio amplifiers to zener diode func-

tions (accompanied by component values for 
construction-minded readers). 

224 pages, over 185 illustrations, 15 chapters. 
Price: $US7.95 hardbound, $US4.95 paperbound. 

99 WAYS TO USE YOUR 
OSCILLOSCOPE 
A. C. W. Saunders 

Here is one of the most useful test equip-
ment guidebooks to be published in recent 
years. Its pictured-text guide, with step-by-
step instructions, encompassing just about every 
service application for the oscilloscope shows 
how to determine waveform frequency or am-
plitude, measure inductance and inductive re-
actance, check distortion and gain of transistor 
and integrated circuits, etc. Many applications 
deal with t.v. circuits, especially those used in 
colour receivers. More specialised uses include 
testing SCRs, tunnel diode oscillators and mul-
tivibrators, checking capacitors, aligning i.f. 
and chrominance circuits. 

Written to give specific instructions for using 
the oscilloscope in servicing t.v. receivers and 
other home-entertainment equipment, numer-
ous waveform photos are included to show 
ideal results, plus displays indicating circuit 
troubles and improper equipment set-up. In 
all complete information is included for per-
forming 99 different analysis tests, encompass-
ing just about every application the reader 
might encounter. 

In each case, the text fully describes the 
procedure and a full-page pictorial diagram 
shows how to connect and adjust the equip-
ment. Numerous waveforms photos are in-
cluded to show ideal results. 

Typical subjects covered include: Measuring 
inductance/reactance, power rectifier tests, tran-
sistor curve tracer, integrated circuit testing, 
stereo amplifier tests, testing audio by-pass 
capacitors, circular trace applications, matching 
capacitors, dual and triple trace tests, checking 
amplifier response, observing deflection wave-
forms, i.f. amplifier alignment, sound detector 
alignment 14.5 Mc.>, 3.58 Mc. oscillator tests, 
checking colour-difference signals, keyed a.g.c. 
waveforms, synchroguide waveforms, flyback 
circuit waveforms, colour gating pulses, colour 
t.v. alignment notes, etc. 

192 pages, over 100 ilustratlons, plus more 
than 200 waveform photos. Price $US6.95 hard-
bound, $US4.95 paperbound. 

PREDICTION CHARTS FOR DECEMBER 1969 (Prediction Charts by courtesy of ionospheric Prediction Service) 
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mCKjazine &eview

s.w.r. bridge. It w ill work into random 
lengths of wire.

Australis Oscar, W3ASK. Australis Oscar, 
the fifth in a series of satellites designed and 
built by Radio Amateurs is due to be launched 
soon. This article discusses how its signals 
can be received and tracked, how its telemetry 
signals can be used fo r scientific experiments, 
and QSL cards obtained for space listener 
reports.

Compiled by Syd Clark, VK3ASC

“BREAK-IN”
September ll>60—

Stand-by Battery Float Charger, ZL1BHN. 
How to keep your car or field day batteries 
fully charged. Should appeal to some v.h.f. 
operators.

A 0 Me. Bilateral l.F. Amplifier. ZL3AAY. 
One section of a transistor transceiver.

Linear Power Amplifiers, ZL2BFR. Handy 
theory session.

Generating R.T.T.Y. Tones, ZL2AVF. For 
those interested in the mode.

Suppression of Transistor Power Supply
Noise. ZL2BBO. He says that the whine is not 
necessary.

Diode R.F. and A.G.C. Circuit for Receivers,
ZL4IO. Covers some interesting areas o f re
ceiver design.

Chatham Island DX-pedltlon, ZL1TU/C and 
ZL1IL/C. Part two of the story.

“CQ”
August 1961)—

Putting the Central Electronics 100V and 
200V on 160 Metres. KH6IJ. This author sug
gests that some of the older secondhand units 
w ill make good 160 metre rigs.

Results of the 1908 "CQ”  World Wide DX 
(CW) Contest. W1WY. A ll the details for those 
interested in DX.

Signals from Space, W3ASK. Satellite DX 
can be satisfying.

Slow Scan Television. Part two of an article 
begun in the July issue.

"CQ”  Reviews the Swan 250C 6 Metre Trans
ceiver, W2AEF. This is a new model o f Swan's 
six metre transceiver and mainly discusses 
the improvements.

The S-DBC Unit. W2AEF. This is a system 
of bread-boarding equipment simply by push
ing the wire ends o f components into holes 
in a board. Up to date I  have not seen it in 
Australia.

Converting the Heath CB-1 to Six Metres.
W6GNV/4. This article describes the conver
sion of a CB transceiver to six metre opera
tion. Also includes the addition o f a simple 
audio squelch circuit.

The Inductotuner, W6SAI. The ingredients of 
a versatile antenna system to operate from 
1.8 to 30 Me., patterned after the AN/SRA25, 
makes use of a 35 ft. whip, a variable imped
ance matching transformer, loading coil and

September 1969—
Herbert Hoover, Jnr., W6ZH. 1903 to 1969.
The Evolution of a Circulator Coupled Par- 

amp., W6NLZ. The circulator is the key to 
success with parametric amplifiers. Noise fig
ure about 1 db.

Remote Antenna Tuning, WB2CQM. 1-2 
r.p.m. motor and continuously variable cap
acitor produces do it yourself r.c.

Australis Oscar, W3ASK. The latest dope.
“ CQ”  W.W. DX Contest Records. For the 

DX man.
An Automatic Transistor Checker, W2EEY. 

Lamp type Go-No-Go indications.
Build a Complete Six Metre Station, W A- 

2NDM. Part one, small mobile valve job.
Receiver Sensitivity and Noise Figure, by 

W2EEY. Do you confuse sensitivity and noise 
figure? I f  so, this is for you.

The Integrated Circuit Electronic Keyer, by 
GW3NJY.

Modifying the Heath HP24 Power Supply for 
use with S.G. Tubes, W2EEY.

"CQ”  Reviews the Heathklt SB-500 Two 
Metre Transverter, W2AEF.

“DAS DL QTC”
The journal o f the German Amateur Radio 

Club, August 1969. This publication is o f in
terest to those Amateurs who can read German 
or can get the articles translated. In the 
August issue is an article on an s.s.b. trans
mitter for the h.f. bands by Hans VK2AOU 
• ex DL1EZ i. The German society is fre 
quently in the forefront o f developments and 
some of their articles look quite interesting.

In the August issue is one by DL8JH who 
describes how either a variable capacitor or 
a variable inductor (variometer) can be used 
to tune an L  antenna to operate on either 
80 or 40 metres. Perhaps some of the disposals 
equipment available out here would yield such 
components for use by VKs or perhaps a fer
rite rod may give similar results.

Co-axial Fed L  Antenna for 80 and 40 mx
This translation is pretty rough because it was 

done by someone who is non-technical and 
just dressed up a little by the writer.

“ Once the inverted L  type antenna was very 
popular. A  normal pi network made it easy. 
I had one which because it consisted o f 41 
metres of 3.5 mm. phosphor bronze wire, I 
considered it too good to throw away.

“ Upon converting to s.s.b. I  found myself 
faced with a pi network which would only 
match over the range 40 to 120 ohms and this

START THE  N E W  Y E A R  RIGHT 
WITH S W A N  E Q U I P M E N T

Engineered to out-last, out-perform, and out-satisfy all other makes. 
Just ask the Amateur who owns one. Available ex stock. 

ik SW260 TRANSCEIVER (complete station)
★  SW350C TRANSCEIVER
★  SW500C TRANSCEIVER ★  POWER SUPPLIES
★  SW250 TRANSCEIVER— 6 Metre ★  ACCESSORIES
★  TV2 TRANSVERTER— 2 Metre ★  ANTENNA

Please forward coupon below for descriptive pamphlet

W .F.S. ELECTRONIC SUPPLY CO.
12 BOWEN STREET,
NTH. PARRAMATTA, N.S.W., 2151

Name....

Address.

Model of interest

did not match the 20 mx long open feeder of 
the inverted L. The question was. how to feed 
the antenna with 60 ohm (common impedance 
in Germany, designed to supersede both 50 and 
75 ohms) co-axial cable and still work in 80 
and 40 mx bands.

“ The higher frequency bands were not con
sidered, as experience had shown that a ground 
plane was superior to the L  on the DX bands. 
The problem was solved elegantly by using 
odds and ends from the ‘bag o f tricks’. Tne 
circuit can be arranged in either of two ways. 
A  fixed inductor and variable capacitor or 
fixed capacitors and a variable inductor may 
be used. Using the fixed inductor-variable cap
acitor combination. I found that I could only 
obtain a low s.w.r. at one point in each band 
so I took a variometer of 6-36 microhenries 
from an old Army transmitter. A  capacitive 
divider was formed from values of 1 nF. and 
60 pF. in series across the variometer and the 
60 olim cable fed to the Junction of the cap
acitors with the larger value between the 
centre conductor and ground. The grid dipper 
showed that this combination covered the range 
3.4-8 Me. Because of the exceptionally high 
quality of the variometer the dynamic imped
ance of the circuit is about 40K ohms. Be
cause the impedance of the L  antenna was in 
the region o f 3K ohms, it was easy to tap it 
onto a suitable point about one-third o f twenty 
turns up from ground.

"The s.w.r. is now less than 1:1.05 in both 
the 80 and 40 metre bands and the harmonic 
suppression is of the order o f 40 db.

“ Experimenting showed this variometer to 
be useful up to input powers o f about 150w. 
• r.f.) beyond which it needed special doping 
with a good insulator, such as UHU-pus, or 
arc-over was likely to occur. For best results 
the variometer should be located at the end 
of the antenna with a very short feeder. My 
variometer was tuned remotely by a small 
motor and the feed should be through a 
substantial insulator.”

“HAM RADIO”
Although I have been a reader of American 

magazines for over thirty years, I did not 
really note the name Jim FLsk, W1DTY, until 
I was presented with a copy of a new Amateur 
magazine called "Ham Radio" at a convention 
in New York, during March 1965. Your Pub
lications Committee has now obtained copies 
of this new publication for the current year.

“ Ham Radio”  is similar in page size to 
"Q ST", "CQ”  and “ 73” , pages are roughly 
half the size of our own “ Amateur Radio”  and 
measure 6*/fe x  9Vi inches. Issues at present 
average 100 pages.

I have been surprised recently by some of 
the content of one o f the American magazines 
which appears to be very "anti-A.R.R.L." I 
think this sort o f attitude is very unfortunate 
in a magazine and I am happy to say that Jim 
Fisk’s new publication does not seem to be 
“ anti" anyone, he fills his issues with as much 
technical information as he can in well written 
and informative articles with quite a lot of 
meat in them. The magazine is well organ
ised from cover to cover, layout is neat and 
the printing is beyond reproach. The cover 
price is 60c. whereas the cover prices o f the 
others mentioned above is 75c, this probably 
means that you can buy “ Ham Radio”  for less 
than the others and i f  you are interested, I 
would suggest that you contact the subscrip
tions manager of the W.I.A. Our copies will 
be reviewed in sequence.

January 1969—
V.H.F./U.H.F. Effects In Grldded Tabes.

W6UOV. In all tubes the connecting leads have 
inductance and capacitance and at v.h.f./u.h.f. 
these sometimes cause problems.

Solid State Circuits for Single Sideband, F. 
H. Belt. Discusses a number o f circuits which 
are used by the manufacturers of commercial 
equipment.

MOSFET Converter for 220 Me.. WB2EGZ. 
The author favours the R.C.A. types 3N159. 
3N140 and 3N141 in the amplifier/mixer with 
2N3478 and 2N3478 in the oscillator mixer chain.

Stub-Switched Stub-Matched Antennas, by 
W2EEY. The author shows how transmission 
line sections can be used to match antennas 
at one frequency and switch at another. Some 
practical systems are described.

Solid State Current Controlled Tuning, by 
K2ZSQ. Inductors which are varied by varying 
the current through a control coil. Very in
teresting technique: maybe the prices have
fallen to “Amateur level”  or they are available 
in disposals.

Some Notes on Cubical Quad Measurements.
W4YM. Handy tips for those who may be 
contemplating the construction or adjustment 
of a quad.

Novel Linear for Two Metres, W4KAE. For 
those whose transmitters are o f low output, 
a linear with nil input power of 30 watts will
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g iv e  th o se  e x tra  m iles. U ses in d u c tiv e  d iv id e r  
in p u t  a n d  to ro id a l o u tp u t  c ircu its .

" T h e  R ep a ir  B en c h ."  L a r ry  A lle n  ta k e s  th e  
b e g in n e r  a n d  a n y  o ld - t im e r  w h o  fee ls  h e  m a y  
le a rn  so m e th in g  new , th ro u g h  tro u b le  s h o o t
in g  ro u tin e s  on  p o p u la r  c ircu its .

A n te n n a  an d  R o ta to r  P re v e n tiv e  M a in te n 
a n c e , W A 1A BP. M ost o f us fit ’em  a n d  fo rg e t 
'e m , p e rh a p s  w o rk in g  on  th e  a s su m p tio n  th a t  
i t  is  b e t te r  to  le av e  w ell a lo n e . T ed  W o o ln er 
su g g e s ts  th a t  th e  beam  o w n e r  c a n  in c re a se  
th e  l i fe  o f h is  be lo v ed  s ig n a l s q u ir te r  b y  som e 
s im p le  m a in te n an ce .

T h e  D X e r is c a te re d  fo r  b y  su c h  fe a tu re s  a s  
p ro p a g a tio n  p red ic tio n s  fo r  th e  m o n th . T h e re  
is a lso  a  N ew  P ro d u c ts  sec tion .

F e b r u a r y  1969—
H ig h  P o w e r G ro u n d ed  G rid  L in e a r , W 6SA I. 

T w o  3-500Zs in  a  h ig h  p o w e r  lin e a r .
S ig n a l D e tec tio n  in  th e  P re se n c e  of N oise, 

W B6IO M . S om e m e th o d s  o f re a d in g  th o se  
s ig n a ls  y o u  can  h e a r  b u t c a n n o t  re so lv e  a re  
g iv e n .

C o n v e rtin g  a  V acuum  T u b e  R e c e iv e r to  Solid  
S ta te , W lO O P . Som e of th e  o ld e r  rec e iv e rs , 
w h ic h  a re  very  good m e c h a n ic a lly , c a n  be 
c o n v e rte d  to  so lid  s ta te  to  a c h ie v e  m o re  p e r 
fo rm a n c e  fro m  less po w er. BC348—o ld  ch a ss is  
—n e w  m o to r!

P o w e r  S upp lies fo r S .S .B ., F . H . B elt. T he 
a u th o r  d iscusses  th e  re q u ire d  c h a ra c te r is tic s  
fo r  th e  v a r io u s  m odes  o f o p e ra tio n .

M in ia tu re  K ey in g  P ad d le , K 6R IL . V K 1A U , 
in  th e  O c to b e r issue  of “A .R .,”  sa id  " i f  y o u  
c a n n o t  o b ta in  o r  m a k e  a p a d d le , g iv e  i t  a w a y !"  
T h is  a r t ic le  is th e  a n s w e r  to  t h a t  p ro b le m .

S lo p in g  In v e rte d  Vee D ipo le  A n te n n a , W 6N IF. 
A  v ee  w ith  a d iffe rence .

V .T .V .M . M odifica tions, W 6H PH . D esc rib e s  
h o w  to  b u ild  in  th a t  o h m m e te r  s u p p ly , e tc .

A n a ly s in g  In c o rre c t D .C . V o ltages , L a r ry  
A lle n . M ete r read in g s  c a n n o t a lw a y s  b e  ta k e n  
fo r  g ra n te d . T h is  a r t ic le  te lls  w h y .

U n iv e rsa l T ra n s is to r  P re a m p lif ie r ,  W 2EEY. 
J o h n  d esc rib e s  a  p re -a m p . to  im p ro v e  re c e iv e r  
S /N  ra t io  from  80 to  6 m e tre s .

M a rc h  1969—
D esign  D ata  fo r a  H igh  P o w e r  V .H .F . L in e a r ,

W 6UOY. 2 kw . g .g . l in e a r  fo r  tw o  m e tre s . 
M ay b e  th e  "M o o n b o u n ce rs”  co u ld  g e t  p e rm is 
s io n  fo r  one  of the se !

H lg h -S ta b i llty  S o lid  S ta te  V .F .O ., W 8YFB. 
If  y o u  a lre a d y  h a v e  a v a r ia b le  c a p a c ito r  f ro m  
a C o m m an d  s e t th is  m a y  in te re s t  you .

IC  F re q u e n c y  C a lib ra to r , K 6K A . U sin g  a  
uL914, th is  c a lib ra to r  u ses  a n  e x is t in g  100 K c. 
c ry s ta l  a n d  vo ltag e  o b ta in e d  f ro m  th e  f ilam e n t 
lin e .

T h e  R ea l M ean ing  of N oise F ig u re , K 6M IO . 
F u lly  e x p la in e d ; if I s to p p e d  to  re a d  ev e ry  
w o rd  o f e v e ry  a r t ic le  I ’d  n e v e r  g e t  th i s  co lu m n  
w r i t te n ,  m o re ’s th e  p ity .

M in ia tu re  M onito rscope , W A 3FIY . A  902A 
a n d  a  h a n d fu l o f so lid  s ta te  c o m p o n e n ts  a n d  
y o u  a re  o n  y o u r  w ay .

N o v e l Tw o M etre  G ro u n d  P la n e  A n te n n a , 
W 3W ZA. S om e A u s tra lia n  A m a te u rs  h a v e  b ee n  
u s in g  f iv e -e ig h th s  on  144 M e. T h is  a u th o r  
m a k e s  a  ca se  fo r  s e v e n -te n th s .

S a fe ty  in  th e  H am  S h ack . J a c k  D a r r  a n d  
A lan  J a m e s  ta k e  i t  u p o n  th e m s e lv e s  to  show  
th e  u n in i t ia te d  w h e re  th e y  c a n  go w ro n g  
b e fo re  th e y  w in d  u p  on  th e  w ro n g  e n d  o f a  
p a i r  o f c o n d u c to rs  c a r ry in g  h ig h  v o ltag e .

In te g ra te d  C irc u it V O X , W 2EEY. U sing  
uL914s, J o h n  say s  i t  is a b ig  im p ro v e m e n t on  
o ld e r  c irc u its . N o c la c k in g  re la y s  e i th e r .

P ro p a g a tio n  P re d ic tio n s  fo r  M arch , W B 6K A P. 
C o n tin u es  h is  m o n th ly  fe a tu re .

C o m p u te rs  in  H am  R ad io , W 5TOM . T h e  
a u th o r  su g g ests  th a t  th e r e  is  a  n e e d  fo r  s u ch  
a  d ev ice  to  ta k e  th e  d ru d g e ry  o u t o f  i t .  I  
th o u g h t  A m a te u r  R ad io  w a s  a  h o b b y !

R e p a ir in g  H igh V oltage  T ra n sfo rm e rs . W 6N IF 
s u g g e s ts  th a t  th e  one  y o u  th o u g h t  w a s  a 
th ro w -a w a y  jo b  m a y  b e  ca p a b le  o f r e c la m a 
tio n .

H am  N o tebook . O ne o f th e  fe a tu re s . T h is  
m o n th  D .C. C ry s ta l S w itc h in g , S .B .E . L in e a r  
A m p . t ip s  a n d  C o -ax ia l C ab le  C o n n ec to rs , e tc ., 
in  goo d  m e asu re .

“QST”
S e p te m b e r  1969—

A D ire c t C onversion  S .S.B . R ec e iv e r, W 1D A X. 
A r e c e n t  "Q S T ” a r t ic le  h a s  re v iv e d  a n  in te re s t  
in  th e  d ire c t co n v e rs io n  te c h n iq u e  fo r  ra d io  
re c e p tio n . S im p lic ity  w ith  good p e rfo rm a n c e  
a re  th e  ad v a n tag es . T h is  a r t ic le  d e sc r ib e s  a n  
e x p e rim e n ta l re c e iv e r  u s in g  a no v e l a p p ro a c h  
to  th e  u se  o f d ire c t c o n v e rs io n  fo r  t r u e  s in g le 
s id e b a n d  rece p tio n .

A  T h re e  E lem e n t D elta  Loop B eam  fo r  Six 
M etre s, W 1IC P a n d  K 1Q Q X . E a ch  s id e  of th e  
d e l ta  is  a b o u t  seven  fe e t long  a n d  i t  seem s 
th a t  th is  ty p e  of a n te n n a  is  a  p ra c t ic a l  d ev ice

fo r  th e  10 a n d  6 m e tre  b a n d s ; i t  does  n o t 
a p p e a r  to  b e  n e a r ly  so  p ra c t ic a l fo r  20 m e tre s  
w n e re  th e  e le m e n ts  beco m e r a th e r  u n w ie ld y .

S q u e lc h  C irc u its , W A 5SKM . A  re v ie w  of 
p r in c ip le s  a n d  p ra c t ic a l c ircu its .

T ra n s is to r  S w itch in g  fo r  th e  M lcro -T o , b y  
W lJE . M odification  to  a  p o p u la r  c .w . k e y e r  
d e s c r ib e d  in  "Q S T ” A u g u s t 1967 a n d  in  th e  
A .R .R .L . H an d b o o k . H e re  th e  re la y  goes  so lid  
s ta te .

G r in d in g  T e c h n iq u e  fo r  S u rp lu s  C ry s ta ls , 
W 9PB I. U sing  th e  te c h n iq u e  d e sc r ib e d  h e re , 
th e  a u th o r  h a s  b ee n  a b le  to  m a k e  la rg e  c h a n g e s  
in  f re q u e n c y  w ith o u t  lo ss  o f a c tiv i ty .

R ec e iv e r S e n s itiv ity . W h a t I t  m e a n s . H o w  
i t  is m e a su re d . W 7IV. D oes a  s e n s it iv ity  f ig u re  
o f so m a n y  m ic ro v o lts  f o r  s u c h -a n d -s u c h  s ig -  
n a l- to -n o is e  ra t io  te ll  y o u  a n y th in g ?

M ic ro c irc u it E lec tro n ic  K ey , K 2E R I. C om 
b in e d  k e y e r  a n d  au d io  m o n ito r , a l l b u i l t  o n  to  
a  “b u g ”  ty p e  base .

S tra y s . " Q S T "  g ives  C liff T a it, Z L 1A K I, 
“ th e  F ly in g  K iw i”  a  m e n tio n  on  p . 35. C liff 
is to u r in g  th e  w o rld  in  a n  A ir to u re r  115 (nee  
V ic ta i a i r c r a f t  w h ic h  w as b u il t  in  N .Z . H e 
o p e ra te s  fro m  th e  p la n e  on  80 m e tre s .

A S im p le  T w o -T ra n s is to r  A .F .S .K . G e n e ra to r , 
W B2RH M . T h is  a .f .s .k . g e n e ra to r  fo r  r . t . t y .  
c a n  be  b u il t  fo r  less th a n  $10. I ts  lo w  co s t 
s h o u ld  n o t b e  u sed  as  a  m e a su re  o f  i t s  p e r 
fo rm a n c e . T h e  a u th o r ’s g e n e ra to r  w a s  g iv en  
so m e g ru e l lin g  te s ts  in  th e  A .R .R .L . la b . r e 
g a rd in g  o u tp u t  f re q u e n c ie s  a n d  i t  w a s  fo u n d  
th a t  a f t e r  a d ju s tm e n t  w a s  m a d e  a s  d e sc r ib ed , 
i t  w as  n e c e ss a ry  to  u se  a  f r e q u e n c y  c o u n te r  
w h ic h  w o u ld  c o u n t  in  te n th s  of a  cy c le  to  
m e a su re  th e  d r if t . A lso h a n d y  a s  a  te s t  g e n 
e r a to r  fo r  y o u r  f .s .k . d em o d u la to r .

A n In e x p e n s iv e  T e n -M in u te  T im e r, W 2H ZZ. 
A n o th e r  o f th o se  so lid  s ta te  d ev ice s  b u i l t  in to  
a 3 x  4 x  5 in c h  m in i-b o x . D es ig n e d  e s s e n 
tia lly  to  w a rn  th e  A m a te u r  w h e n  to  id e n tify  
h is  s ta tio n .

M o d ern  F ilte r  D esign  fo r  th e  R ad io  A m a te u r ,
W 3NQN. F o r  th e  f il te r  fiend .

A u s tra lis  O scar 5. P ro g re s s  r e p o r t .  W ith  
p ic tu re s  o f O w en  M ace, R ic h a rd  T o n k in  a n d  
P a u l  D u n n .

T h e  O u ts tre tc h e d  H an d , W 1UED. H e lp  in  
A m a te u r  R a d io  fo r  th e  h a n d ic a p p e d .

‘‘THE INDIAN RADIO AMATEUR”
A u g u s t 1969. T h is  is  a  m a g a z in e  w h ic h  w ill  

h av e  b ee n  seen  b y  o n ly  a  few  V K s a n d  i t  
is  n o t m y  n o rm a l p ra c t ic e  to  r e v ie w  i t  b e 
c a u se  m o s t of th e  te c h n ic a l c o n te n t  is  r e p r in t 
ed  fro m  o th e r  jo u rn a ls .

T h e  In d ia n  k in d re d  so c ie ty  o b v io u s ly  h as  
m a n y  h a n d ic a p s . A lth o u g h  In d ia  h a s  a  v e ry  
la rg e  p o p u la tio n , th e  A m a te u r  Is r e la tiv e ly  r a r e  
a n d  th e y  h a v e  d ifficu lty  in  o b ta in in g  p a r t s  fo r  
c o n s tru c tio n a l p ro je c ts  as  w e ll a s  o th e r  d i f 
ficu ltie s  s u ch  as  th e  n u m b e r  o f la n g u a g e s  s p o k 
e n  in  th e  c o u n try . B y  p u b lish in g  a r t ic le s  ta k e n  
fro m  o v e rseas  m a g az in e s  a n d  c o n tr ib u te d  by  
th e  loca l lo y a lis ts , th e  A m a te u r  R ad io  S o c ie ty  
o f In d ia  do  a  g r e a t  d e a l to  a d v a n c e  th e  c a u se  
o f A m a te u r  R ad io  in  In d ia .

“73”
A u g u s t 1969—

T h is  is su e  is  s ta te d  to  c o n ta in  o v e r  40 fe a tu r e  
a r tic le s . T h e se  a r tic le s , c o v e rin g  a  v e ry  w id e  
sp e c tru m , s h o u ld  in te re s t  ev e ry o n e .

L is te n in g  In on T w o M etre  R e p e a te r , K 0VQ Y . 
A  m o n ito r  re c e iv e r  u s in g  o n ly  tw o  tra n s is to rs .

A n  F E T  R eg e n e ra tiv e  R ec e iv e r fo r  3.5 M e. 
a n d  u p , W 60S A . T w o  F E T s w ill a llo w  y o u  to  
h a v e  a ba ll on th e  lo w e r  b an d s .

M u lti C h a n n e l F.M . O p e ra tio n , W A 7EV X . 
A d d in g  re la y  c ry s ta l  s w itc h in g  to  co m m erc ia l 
f.m . gea r.

T h e  C ase  fo r  th e  F iv e -E ig h th  W a v e len g th  
V ertica l, W 2EEY. T h is  is th e  v e r t ic a l  w ith  
th e  low  a n g le  of r a d ia tio n . U sed  fo r  m a n y  
y e a rs  b y  th o u s a n d s  o f b ro a d c a s t in g  s ta t io n s  
w o rld -w id e .

T he G en esis  of R ad io  R ec ep tio n , W 1USM . A  
h is to ry  lesson .

A n In tro d u c tio n  to  In te g ra te d  C irc u its , b y  
W A lF H J. L e t’s  h ope th a t  a n  in t im a te  r e la t io n 
sh ip  re su lts .

R .T .T .Y . T one G e n e ra to r , W 7FLC. N ow  y o u  
can  m a rk  a n d  sp ace  u p  a  s to rm .

G e n e ra l P u rp o se  G ood-B ad  T ra n s is to r  T e s te r , 
W 0K K A . U se less if  a ll y o u r  t r a n s is to r s  a r e  in  
e x c e lle n t shape .

A C o m p a c t T w o -M etre  T ra n sm itte r , W 4UOY. 
2E2G o u tp u t , p h o n e .

M easu rin g  F t  of S u rp lu s  T ra n s is to rs , b y
W A lF R J . T h e re  a re  som e e n o rm o u s  b a rg a in s  
a ro u n d .

S k y lin e s  fo r  160 M ade S im p le r . W 1EZT. 160 
m e tre  a n te n n a s  fro m  A  to  ex h a u s t io n .

T h e  T riac , K 8T SQ . N ew  g a d g e t y o u  sh o u ld  
kn o w  ab o u t. W h a t n e x t!

480-470 K c. S w eep  F re q u e n c y  G e n e ra to r , 
W A5SW D. T h a t’s  K c. n o t M e. T h is  is  f o r  
a lig n in g  i.f. s tr ip s .

W h a t Do Y ou T h in k ?  K IO X K . A  sp ec ia l 
"73" m e ta p h y s ic a l f e a tu re .

L e ak y  L in es , K 2A G Z . G ru m b le s  b y  S am , 
e r r ,  D ave .

M ag lk e y —fo r A u to m a tic  D ld ah s , W 3SG V . A n 
o th e r  a u to m a tic  k e y  a n d  a  good one. O n ly  tw o  
tra n s is to rs .

F .M .— F u n  M ak e r, K 2P T S . A re  y o u  m iss in g  
o u t  on  th e  f .m . b a n d w a g o n ?

T h e  SBIOO on  S ix  M etre s, W B 4C X L. I t ’s  p o s 
s ib le . (H ow  m a n y  m o re  w ill r e s p o n d  to  s im ila r  
t r e a tm e n t? )

M easu rin g  th e  F re q u e n c y  of U n m a rk e d  C ry s 
ta ls , K 1E U J. D iffe re n t, s im p le  w a y s  o f  d o in g  
th is .

E x tra  C lass S tu d y  C o u rse , P a r t  V II., b y  th e  
S taff. T h e re  is  no  e x c u se  fo r  fa i l in g  th e  te s t  
if  y o u  re a d  th is .

N ow  Y ou  T oo C an  H av e  A D ev ia tio n  M ete r,
K 9ST M . D o n ’t  d e v ia te  to o  m u c h .

T w o T ra n s is to r  1500-mile T ra n s m itte r , K 0VQ Y . 
Q u a r te r  w a t t  Q R P  r ig  f o r  e x c ite m e n t.

L o n g  C irc u la r  Q uads, W A 4K A E . F o r  m o o n - 
b o u n c e  w o rk .

M easu rin g  F .M . R ec e iv e r  N oise F ig u re , b y  
W 8BBB. T a k in g  th e  m y s te ry  o u t o f th is  fo r  
f.m . re c e iv e rs .

W ou ld  Y ou lik e  to  b e  a  B ro a d c a s t E n g in ee r?
K 2U L R . No!

D is tre s s : T h e  A m a te u r  a n d  th e  C o as tg u a rd ,
W B 6U K X . W h a t h a p p e n s  w h e n  a n  A m a te u r  
p a sse s  a lo n g  a  d is tre ss  ca ll.

A  T ra n s is to r  P a ra m e te r  T ra c e r , K 3P U R . U se
fu l,  u n le ss  tu b e s  co m e  b a c k  ag a in .

W h a t A re  W e H ere  F o r?  W 8RH R. S o m etim e s, 
as w e  tu n e  th e  b a n d s , p e rh a p s  w e  w o n d e r  too.

P lu s  a  n u m b e r  o f  o th e r  fe a tu re s . C o m m en ts  
a re  m o s tly  f ro m  "73”  w h ic h  h a s  a  p re p a re d  
re v ie w  o n  p a g e  1.

S e p te m b e r  1969—
A D X  C u r ta in  fo r  F if te e n  M etre s, V E1TG . 

M an y  A m a te u rs  h a v e  h e a rd  o f  th e  " S te rb a  
C u r ta in ,"  n o t to o  m a n y  w ill o w n  o n e . G a in  
3-4 db . o v e r  a  d ip o le .

T u n n e l D iodes— T h e o ry  a n d  P ra c t ic a l A p p lic a 
tio n s , K 8TSQ . In c lu d in g  a  o n e  tr a n s is to r , s o la r  
p o w e re d  tr a n s m it te r .

T h e  M agic T ee , b y  T h o rp e . M e th o d s  o f r u n 
n in g  r .f . t r a n s is to r s  in  p a ra l le l .

U nc le  W ill a n d  N ew s fro m  P o n d re  V alley , 
K 0V D I. In  d ia le c t y e t.

B asic  S o ld e rin g  O u tfit, W 1E X T . G ood  L o rd , 
a n o th e r  a r t ic le  on  so ld e r in g .

L ig h t N a tu ra l ly  R u n s  D ow n , K 1C LI. A  sp ec 
ia l sc ien tif ic  A m e r ic a n  ty p e  fe a tu re .

C ab le  P ic k -u p  a n d  S h ie ld in g , W 2E EY /1. 
K e e p in g  In te r fe re n c e  to  a  m in im u m .

W W V—P io n e e r  In  S ta n d a rd s  B ro ad c astin g , 
W A lA A U . P e rh a p s  y o u ’ve h e a rd  th e  c a tc h y  
tu n e  th e y  p la y .

B asic  T h e o ry  a n d  A p p lic a tio n s  of T ra n s is to rs ,
W A lF H J. S o m e th in g  y o u  h a v e  a lw a y s  w a n te d  
to  k n o w .

S c rie s  G a te , S o lid  S ta te , K 6Z F V . C lip p er. 
Im p ro v in g  NC300 S .S .B . R ec ep tio n , W lO O P . 

I t  w as  good , n o w  i t ’s b e t te r .
A .F .S .K . G e n e ra to r , W lE S H . C ry s ta l  c o n 

tro l le d , u s in g  d ig i ta l  ICs.
T ra n s is to r  T ra n s m it te r  A sp ir in , K 0VQ Y . H ow  

to  k e e p  fro m  W e ste rn is in g  y o u r  tra n s is to rs . 
(D ead  o n e ’s  te l l  n o  ta le s .—E d .)

Im p ro v e m e n t of P h o n e  In te ll ig ib il i ty  b y  B ase 
C lip p in g , b y  Iv es . D iscussion  o f b a se  c lip p in g .

M e a su re m e n t of M ete r R es is ta n ce , W A 6N IL. 
M a k in g  i t  p o ssib le  to  v e rs a t i l is e  y o u r  m e te rs .

D iode S tac k  P o w e r  S u p p lie s—T h e E asy  W ay , 
K 6K A . I n s ta n t  o p e ra t io n  of th e  H e n ry  2 K  a n d  
o th e r  r ig s .

T ra n s is to r  T e s tin g  T e ch n iq u e s , W 9K X J. T e s t
in g  w ith  a  v .o .m . w ith o u t  d e s tru c tio n .

2*,fcW. T ra n s m it te r ,  K 0VQ Y . W o rk  th e  w o rld  
w ith  th is  th r e e - t r a n s is to r  rig .

N e u tra l is in g  th e  H X10, W 2PQ G . S im p le  w ay  
to  s ta b i lis e  th is  r ig .

M ore T a y lo r  M o d u la tio n , D L5K S. R e m e m b e r 
th a t  a .m . is s t i l l  o n  v .h .f .

A n A u d io  S in u so id  G e n e ra to r , W 6FO O. T w o  
ICs.

C a p a c ito r  U sage a n d  E le c tro n  F low , WOHMK. 
W h e re  to  u se  w h a t  c a p a c ito r  a n d  w h y ?

W h a t A b o u t FM ? W 9V ZR. W e’ll h a v e  y o u  
on  f.m . th i s  y ea r.

A P r im e r  on R ad io  P ro p a g a tio n , W A 1G EK . 
I f  s ig n a ls  re a l ly  do  b o u n c e , th is  is  h o w  i t  
w o rk s .

M e a s u re m e n t of P e rc e n ta g e  of M o d u la tio n ,
b y  G ra n g e r . O f a .m . tr a n s m itte r .

E x tra  C lass L icen ce  C o u rse , P a r t  V III , S taff. 
L e t ’s g e t c ra c k in g .

B ig  S ig n a l—G ood L ooks, W A 7A IA . 3-400Z
k .w . lin e a r .

A  N ew  V ld lcon  C a m e ra  fo r  A .T .V ., W8VCO. 
I s n ’t  i t  t im e  y o u  t r i e d  a .t .v .?

T w o M ore T ra n s is to r  T e s te rs , W 9D JZ . H a n d y  
if y ou  u se  bag sfu l.

T h e  F E T  C o m p re sso r, W A 0IO C. A u d io  co m 
p re sso r  u s in g  tw o  F E T s.
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DX
Sub-Editor: DON GRANTLEY 

P.O. Box 222, Penrith. N.S.W., 2750 
(All times In GMT)

The month of October hits been a good one 
from a DX point o f view, with some good 
openings occurring for the VK/ZL DX Contest. 
This event provided some very good openings 
on all bands, however a little more activity 
from V K  and Z L  would have helped. I spent 
about half the allotted time each week-end 
and was very surprised to note the conditions 
on 15 metres, also 10, in fact I hardly shifted 
from 15 over the c.w. week-end.

These good conditions are prevailing at the 
present time, and Mac Hilliard reports that 
10 metres has been wide open to Europe on 
occasions at lOOOz, with early morning con
ditions on 20 being comparable to those of 
the 1957 era. Sunspot count for June showed 
an average of 102, with wide variations from 
a daily low of 26, to a high of 186. Forecasts 
for November and December Is 91 and 89 
respectively.

George Studd. ZL2AFZ, comments that the 
use o f the ZM prefix has given Amateur Radio 
in that country a much needed boost, he him
self filled a log book in six days, working all 
continents in one hour. Similar conditions 
should prevail when we use the A X  prefix 
next year.

Recently under the Awards heading I ran a 
short note on the Lincoln Award and the query 
has been raised ns to whether or not Port 
Lincoln in S.A. w'ould be eligible. Stew Foster 
assures me that it is, and counts for 20 points.

The following are active from the Svalbard 
Archipelago. JW8MI. JW6QL, JW7UH, JW2QK 
and JW9DL. The first three arc there for 
almost a year, JW8MI being active on 14050 
c.w. and 14190/195 s.s.b.

Stations active from Thailand at time of 
writing are HS1AF, HS2JR, HS3EP, HS3LJ 
and HS3ML, all are putting out good signals 
on 15 metres s.s.b. at around 1800z.

UA0NM continues to be active on Fridays 
from 1900 to 2100 on 14175 s.s.b. He is in 
Asiatic Russia, from Zone 19. Also from the 
same area is UAOIJ who is usually on 14025 
on c.w.

CE9AT is heard regularly working CE3ZN 
on 14185 s.s.b. Fridays at 2115z. QTH is South 
Shetland Is.

Here are some more "nets". The Pacific 
Inter-Island net meets Mon., Wed. and Fri. at 
0830 on 14330 with a KX6 as M.C. The South 
East Asia net meets daily at 1200 on 14320. 
World DX Round Table operates 14270 s.s.b. 
Wed. and Sat. at 0500 to 0800z with WA5UHR 
in the chair.

The VU0 prefix in use by Indian Amateurs 
for the month of October was in Commemora
tion of the late Mahatma Ghandi. QSLs for 
these stations to be sent to Box 6588, Bombay.

IT0ETN is good only for the prefix hunters, 
frequencies are 14196 and 21345 s.s.b. QSL to 
Box 366. Catalina. Sicily.

MID is active daily 14100. 14150. 14180 s.s.b.. 
and some 21 Me. operation. No times are 
given, and Giovanni can speak French but 
very little English. However, if you do hook 
him and want a QSL. send to I1MKN with 
I.R.C.

The OG prefixes heard recently were spec
ial calls issued for the SAC contest by the OH 
authorities, they count for the prefix hunters
only.

FR7ZP/E which has been active for the past 
month is at Europa. Op. is Maxime who will 
go QRT at the end o f October. A ll QSLs to 
Box 4. St. Clotilde. Reunion Is.. Indian Ocean.

KH6NR/Kure from Nov. 10 to Nov. 14, re
quests that all QSLs be sent to KH6NR, Kure 
DX-pedition. 530 Peltier Drive. Honolulu. 
Hawaii. 96818. U.S.A.

5B4ES, another for the prefix hunters, is 
active 21220, 28675 and 14250 from the English 
School Amateur Radio Club. Nicosia, Cyprus. 
His QSLs go to the International Short Wave 
League which is now located at 1 Grove Rd., 
Lynley Glos.. England. GL15-5JE.

Did you work LT0ETN during the period 
Sept. 26 to 28? Then you are eligible for the 
ETNA award and medal, for which you apply 
to Sezione ARI. Box 366, 95100, Catania, Sicily, 
with 15 IRC’s. Also awarded for working any 
two other stations.

4J9DX is another for the prefix hunters. He 
was UA9AN and operators from UA9KAI and 
UA9KAX operating from the South Ural Moun
tains during the "CQ”  Contest.

Prefix hunters are really being catered for, 
here are a couple more: PZ0AA from Surinan 
Trade Fair recently. QSL to Box 566. Para

maribo, Surinan. WC4GSC from Ogeechee Ex
hibition, Statesbro Georgia. QSL to W4DQD. 
Also EI0RTS from RDS scientific exhibition in 
Dublin on Oct. 21 to 25.

YB1BC still very much active and putting a 
massive signal into VK2. Barry VK5BS has 
apparently worked him and states that his 
QSL return is very prompt if sent to Box 288. 
Bandung, Indonesia.

There has been little or no operation from 
Qatar lately, but OD5BZ has plans to go 
there late Nov. or early Dec.

ZD3JJ is active from South West Africa on 
28610, and requests that QSLs be sent to him 
at Box 5639, Windhoek, U.S.A.

From the Long Is. DX Assn, bulletin comes 
an item which w ill be of interest mainly to 
S.w.l’s. It concerns BY1C and BY1F, both arc 
active, and both say QSL via Radio Peking. 
It states that after sending your QSL to Radio 
Peking, you will receive newspaper monthly. 
You certainly will, and I suggest that you 
Ignore them and don't give them the oppor
tunity to use Amateur Radio as a propaganda 
outlet.

Still a few more nets. The YL-SSB net cov
ering Oceania meets 14332 on Sat. from 0300z. 
Marine Corps net 21380 daily from 1900. Mar
ianas net 14240 Tues. and Thurs. 0930. CHC/ 
FHC net on 14340 daily from 1800. and on 7070 
Sun. lOOOz. Royal Navy ARS 3720 on Wed. 
from 1800. Finally, the British Commonwealth 
net meets dally on 21354 or 14285 from 1430 
with 9V1PA as net control, and usually con
sists of service personnel.

LA2PH/MM is often heard coming in 5 by 
9 into VK2, QSL address for him is to his 
home address. Knut Gjertsen, Lailavold 2. 
Loftcrod. Sandefjord. Norway.

I mentioned at the start o f these notes that 
there has been much increased activity on 10 
metres. Some of the calls logged, heard, or 
worked in VK  and ZL over the past few weeks 
are DU1FH, UG6GM, UL70A. VS9MB. VU2DK, 
5N2AAF. 9Q5DG. EA8DV, HV3SJ. KG6AQY, 
KP4DCR. KV4FZ. LAOAD. MP4BHR, MP4TDA. 
TR8DG. UD6APO, VK9BB. VP8HZ, YN2JS, 
8P6AH. XW8CS, UA3SU. 4S7WA, 9M2DQ.

To go lower in the spectrum, down on 80 
metres there has been quite an upsurge in 
activity. In the interests of space, I w ill quote 
some of the prefixes which have been either 
logged or worked on both modes in V K  and 
Z L  over the past month. TI2, DJ8, DJ7, II, 
HB9. PA0, ON4. DK3. DL5, CPI. CT2, FG7, 
VOl. 4U1. 4X4. OA4, OD5, 5Z4, OHO, 9G1. 9M2. 
TF5. 9Y4, JA. WA6. W l, W2. F5, F2, W9. GI3. 
LU2. G8. OHI. OH3. G2. F9. LU4, VE7 and 
many other W call areas.

Despite the good conditions, there is not a 
great amount of DX news this month. How
ever. I would once again remind those inter
ested. that the Pacific DX net broadcast a 
very fine bulletin o f DX news at the start 
of their Friday evening session at 0630z on 
14270. Look for net control KH6GLU.

Some time ago I mentioned the use o f the 
Z following the numeral in certain DU calls. 
Here Is a list of stations together w ith their 
QSL managers: DU1Z A A/K2IRT, DU1ZAB/
W7UXP, DU1ZAC/K3MOV. DU1ZAE/W4JNR, 
DU1ZAF/9G1TV. DU1ZAG/WB6GFJ. DU1ZAH/ 
W4SUS, DU1ZAI/KG6APJ. DU1ZAJ/W7UUO. 
DU1ZAN/W1GL, DU1ZAW/W3EIV. DU8ZAD/ 
W3MOV.

QTH SECTION
i By courtesy of the ISWLi
A2CAU—J. Large, Box 200, Francistown, Bot

swana. Africa.
CP1GN—U.S. Embassy. La Paz. Bolivia.
C2IJW—R. J. Wirth. C/o. OTC, Nauru Is.. 

Central Pacific.
CEOAE—Op. John. Det 517. APO, New York, 

N.Y. 09877, U.S.A.
DK1YK—E. Stammerberger, 5 Sauerbruchstr, 

8630 Coburg, West Germany.
F5PE—E. Ermiz, Ferme Boulouch. 32 Lectoure, 

France.
FM7WO—B.P. 287, Fort de France. Martinique. 

French W.I.
FG7XL—B.O. 109. Pointe-a-Pitre. Guadeloupe. 

F.W.I.
HBOAFM—Box 293. 8040 Zurich, Switzerland. 
JT1AK—Box 639. Ulan Bator. Mongolia, Asia. 
KC6AT—Box 94, Ponape. East Caroline Is.. 

96941. Pacific.
KC6ES-—E. Sugiyama, Koror, Palau Is.. West 

Carolines, 96940.
LA5KG—Postfack 150, Slependen, Norway. 
LU4VL—Apto 121. Allen, Rio Negro. Argentina. 
MP4BHH—Box 155. Manama. Bahrian, Arabian 

Gulf.
MP4BHL—Box 144. Bahrian.
OH2AM—Box 40015, Helsinki 40. Finland.
PJ9BG—C/o. Trans World Radio, Bonaire. 

Netherlands Ant.
PJ9VL—Box 692, Curacao, Netherlands Ant. 
PY4AP—CP 484. Belo Horizonte. Minas Gerais. 

Brazil.
TR8DC—Guy Delas. Box 356, Libreville. Gabon 

Rep.

VE2AFC—BP 382, Quebec 4. PQ. Canada. 
VS6AA—C/o. HKARTS, Box 541, Hong Kong. 
VR2FT—L. Higginbotham. Box 3722. Samabula. 

Fiji.
W3AWU/YB6—3030 Marshall Rd.. Pittsburg. 

Penn. 15214, U.S.A.
YJ8BM—J. MacIntyre, Dept, of Telecom, Santo. 

New Hebrides.
YJ8RG—R. Graham. C/o. P.O. Vila, New 

Hebrides.
ZE1CY—Bob Furzer, Box 738, Gwelo, Rhodesia. 
ZS6LW—Box 838. Germiston. Rep. of South 

Africa.
5Z4LS— Nick Henwood. Box 448, Nyeri, Kenya. 
5V4DB—BP 123, Lome. Togo Republic, Africa.

The prefixes C3A-C3Z have been allocated 
by the I.T.U. to the Principality of Andorra. 
Formerly PX1, that prefix was unofficial and 
in reality belonged to Brazil.

Unfortunately. I will have to close these 
notes here this month. However. I will have 
a full screed for the next issue. My thanks 
this month to George ZL2AFZ. Mac Hilliard, 
Maurie Cox. GeofT Watts DX News Sheet. 
LID XA. Barry VK5BS. ISWL. Jack VK3AXQ, 
Ernie Luff. Bernard Hughes and Stewart Foster 
of England. Until the next time. 73, Don L2022.

G M T ?
Solve the problem the easy 

way with a

"SOLARI" 24-HOUR

DIGITAL CLOCK

Now available, a compact attrac
tively styled direct read-out Digital 
Clock for the modern office, home 
or radio shack. Ideal for logging 
under 24-hour system, either GMT 
or local times. Large, easy-to-see 
figures on direct-read flaps give the 
correct time, minute by minute—  
no hands to misread. 220-240 volt 
50 c.p.s. synchronous motor, simple 
time re-setting; lightweight, un
breakable plastic case 7" wide, 3% " 
deep, 33/4" high, in beige or light 
grey. Also available in 12-hour type 
fer general home use. State type 
and color required.

Price only S32 inc. S.T. -+- postage 
(Packed weight, 2 lb.)

IDEAL CHRISTMAS GIFT!

Available from:

Bail Electronic Services
60 Shannon St., Box Hill Nth., 
Vic., 3129. Telephone 89-2213
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VHF
Sub-Editor: ERIC JAMIESON. VK5LP 

Forreston, South Australia. 5233.

I take on the preparation of notes for this 
page still with a degree of hesitancy, wonder
ing if I can do what is expected of me. There 
is no doubt that the degree of v.h.f. operation 
on all bands has declined during the past three 
or four years. I believe there are two very 
important reasons for this. Firstly, the opera
tion of Channel 0 has had a widespread effect. 
Not only has it made it more difficult for 
operators within the service area of these 
stations to be active, but in removing their 
operation from the 52 Me. band there are, 
as a consequence, less stations for others to 
work during a DX opening, and in periods of 
non-DX many will not risk coming on the air 
anyway, although it does appear some station 
operators have been able to overcome their 
problems to a certain degree.

The second very important reason is the 
reduction to 10 w.p.m. In the c.w. requirements 
to achieve a full call. Many prominent v.h.f. 
men of a few years ago now have a full call 
sign, and therefore share their operating time 
between v.h.f. and h.f. Previously with no 
other bands to use, they would stay around 
and look for and work the DX, particularly 
on 2 metres, as it appeared, often spending 
hours doing it. Now, if a few calls on v.h.f. 
fails to provide a wanted QSO, it is so easy 
to fire up on h.f. and work someone. These 
two factors added together have made it very 
difficult for the keen v.h.f. operator to remain 
as enthusiastic as previously, with the result 
he goes and builds some fresh equipment, 
perhaps for a u.h.f. band which are largely 
for local operation anyway.

The purpose of this page in the future will 
be to try and foster more interest in v.h.f./ 
u.h.f, particularly with a view to promoting 
contacts with neighbouring and other States. 
I am a keen advocate of portable operation, 
and i f  our measure of activity in this direction 
were to match that keenness which exists in 
ZL, I would be satisfied. Today with the 
advent of transistors, and the greater knowl
edge of their use, particularly by the younger 
members of our fraternity who have grown 
up with semiconductors around them, portable 
equipment need not be either expensive or 
elaborate. Providing a few basic rules are 
kept in mind, the results can be very happy.

High power is not necessary. 15 watts on 144 
Me. from a QQE03/12, coupled to a 10 element 
yagi from any reasonable sized hill, plenty of 
modulation (though you will need a high level 
clipper and filter if you are going to thrash 
thisi, a good transistor or FET converter feed
ing into a car radio or other reasonably good 
receiver, will give you contacts from 200 or 
400 miles without a lot of trouble, and In 
excess of 400 miles when conditions are good. 
Early morning is often the best time, but many 
long hauls have been made during evening 
hours as well. And when there is a field day 
or contest, there is a great thrill in working 
some 20 or 30 different stations on 2 metres 
in a couple of hours or so. As this is one of 
my chief platforms here in VK5, I will be 
pleased to answer any queries on portable 
operation from anyone interested.

BEACONS
The advantages to be gained from these are 

so great it is hard to understand why they are 
not operating in all States on 52. 144 and 432 
Me. We can pardon VK3 and VK4 on 52 Me. 
as their Channel 0 t.v. is generally a reason
able guide as to band conditions. Many open
ings to VK2 must be missed however because 
of lack of indication from there.

I note the long awaited 144 Me. beacon in 
VK3 will soon be a reality, but we could cer
tainly do with one on that band in VK4 and 
VK2, and you chaps in N.S.W. cannot really 
shelter behind Channel 5A on 143-750 at Wol
longong. It might help the ZLs. but in the 
direction of the Western States it could well 
be too far removed from the centre of 144 
activity to be much use on most occasions.

VK5 is experimenting with a 432 Me. beacon, 
and VK6 has one which can be turned on by 
request.

The following is a list of beacons and pseudo- 
beacons, and it is hoped the Editor will grant 
space for Ihis list regularly—one never knows 
into whose hands a copy of “A.R.”  may fall, 
and they may be unaware of the operating 
beacons if not published regularly.

VK2 51.740 Me.
143.750 Me.

VK3 51-760 Me.
144.700 Me.

VK4 51.750 Me.
VK5 53.000 Me.

144.800 Me.
VK6 52.006 Me.

144.500 Me.
145.000 Me.
435.000 Me.

VK7 144.900 Me.

Western N.S.W.
Channel 5A Wollongong. 
Channel 0 Melbourne. 
Under construction. 
Channel 0 Brisbane. 
VK5VF, Mount Lofty. 
VK5VF, Mount Lofty. 
VK6VF, Tuart HUE.
Mt. Barker, near Albany. 
VK6VF, Tuart Hill. 
VK6VF ion by request). 
VK7VF, Devonport.

CONTESTS
Two contests of note for v.h.f. operators are 

the Ross Hull Memorial V.h.f./U.h.f. Contest 
commencing 6/12/69 and the John Moyle 
Memorial National Field Day commencing Sat
urday 7/2/70. The first is a very worthwhile 
contributor to band occupancy during the 
summer DX season, and some excellent scores 
have been attained over the years. There has 
been a suggestion made that the contest should 
be abandoned because of the small number 
entering logs. It would be a pity for this to 
happen, so I can only appeal for a greater 
log entry. Perhaps there is a way of over
coming the rather tedious job of writing up 
the Contest Log to obtain scores and to assure 
the Contest Committee of your honesty. Any 
suggestions?

The John Moyle Field Day provides an ex
cellent opportunity to go out portable, and 
being in the warmer part of the year is gen
erally ideal for camping out overnight. It Is 
hoped the 1970 Field Day will see a greater 
participation by VK5 v.h.f. stations seeking to 
work interstate, rumours of equipment being 
constructed tends to confirm this.

The VK2 Division V.h.f. and T.v. Group are 
lending support for the 1970 John Moyle Field 
Day by holding their summer V.h.f./U.h.f. 
Field Day over the same week-end Instead of 
the New Year period. It appears in the past 
some operators have gone out mountain-top
ping for one or the other event, not both, so 
it now appears there will be a rush to get to 
the favourite mountain site. The rules are at 
present in the drafting stage, and will be 
mailed to those interested, all Divisional V.h.f. 
Groups. Divisional Stations, etc., as well as 
the VK2 “ Bulletin” .

In abridged form, the rules allow one con
tact every clock hour on each band 52 Me. 
upwards, with an “ incentive factor” increasing 
as the band frequency goes higher. The system 
also favours portable/mobile operation. The 
VK2 event commences 1400 EST on Saturday, 
7th Feb., until 2200 EST, then re-ocommences 
the next day at 0400 continuing to 1600 EST. 
18 of the 20 hours of operation are common 
with the N.F.D. Scoring for a given QSO is 
the product of the distance factor and the 
multiplier. The distance factor is I for every 
10 miles, and the multiplier is the sum of the 
transmitting incentive factors of the two sta
tions in contact. (Out with the slide rules 
chaps!)

The VK2 V.h.f. and T.v. Group are really 
keen. They are considering a special 24-hour 
“AX ” V.h.f./U.h.f. Contest from midnight on 
31/12/69 to midnight 1/1/70 to launch with a 
big splash the new Cook Bi-Centenary Year 
“A X ” prefix. All bands 52 Me. and up, all 
modes, nets. etc. Certificates for highest scor
ers on each band and so on. How about the 
other States doing something along similar 
lines? Summer DX will be with us and 52 
Me. contacts across the continent may well 
be possible. Too late for much to be said in 
“A.R.”  before the event, but State V.h.f. 
Groups could take up the matter locally. 
Go to It.

The 6th Annual Convention of the VK3 
V.h.f. Group was held at Moondarra Reservoir 
in the Gippsland area on 11th and 12th Octo
ber. About 60 Amateurs plus various families 
attended. Events included sniffer hunt, dis
posals sale, films on the Saturday. To the dis
may of the scrub-battered sniffer contestants 
the event was re-run on the Sunday! Sunday’s 
events included scrambles, mobile efficiency 
competition and a fox hunt. In this last event 
two transmitters were used, separated In fre
quency by 1 Kc. and positioned either side of 
a road cutting. The winner of the event, Kevin 
VK3ZYP. covered the 2-mile distance In 2 
hours, w'hile Dale VK5ZER took 60 miles to 
got there! The seven main events had a for
midable prize list, which included such items 
as QQE06/40 base station, 1649 units, 6 mx 
mobile. QQE03/20, microphones, crystals. Un
fortunately. the list supplied to me is too long 
for Inclusion in “A.R.”  but prizes of this 
nature were given to the first three placings 
and sometimes the fourth, so you can gather 
that someone had been very busy twisting the 
arms of various distributors, who in turn were 
very generous indeed.

The VK3s enjoyed an end of October tem
perature inversion with DX stations up to 
300 miles away very strong. Quite a few VK7s 
were worked, and VK7VF, the 144 Me. beacon, 
gave the usual warning of the opening. The 
beacon was also heard in Mt. Gambler at about 
S7 for 30 hours. Some of the longest distance 
contacts were between Allan VK2ZEO In 
Deniliquin and Wilf VK7WF on 144 Me., and 
Colin VK5ZKR in Mt. Gambier working Wilf 
on 432 Me. No news of 1296 Me. activity in 
VK3 this month. Would appreciate some in
formation please.

In VK5 main interest has centred on the 
V.h.f. Field Day at the end of September. 
There was quite a good roll up of VK5 sta
tions who were indeed grateful to the many 
VK3s in the Western Zone of Victoria for giv
ing them QSOs. Band conditions were best 
the night before the Field Day started, but 
even on the declining conditions of the Sun
day, 144 Me. contacts were easy up to 300 
miles, and 52 Me. contacts good copy at 250 
miles. Bob VK5ZDX burnt much midnight oil 
during the weeks previous to the Field Day 
while building a complete v.f.o. controlled lOOw. 
6 and 2 mx station, with all facilities. Joining 
up with Wally VK5ZWW, these two had a real 
“ field day” and scored in excess of 11.000 
points to win the Field Day. John VK5QZ 
and I teamed up and ran into second place 
with 7,574 points, also with specially built 
portable equipment. The Port Pirle Amateur 
Radio Club under the sign of VK5PP went into 
the field with a team of young operators to 
gain some experience. With my keenness for 
field days, I was very pleased to see the con
siderable number of operators who did actually 
go out portable.

Doug VK8KK is on his way to Adelaide from 
Darwin via the Eastern States on an extended 
leave holiday, arriving around 7th December. 
Just to keep his hand in at DX. Doug worked 
an HL9 on 52 Me. prior to leaving Darwin. 
This indicates the 9 element Yagi he uses is 
working!

Much interest centres around the VK5QZ 
432 Me. converter which has been made a 
project by the VK5 V.h.f. Group. Initially 50 
kitsets will be available at a most reasonable 
price, and the experimental beacon made by 
John VK5QZ will be a useful piece of appara
tus when it comes to alignment and on-air 
tests. The appeal this converter has Is its 
simplicity and that it is capable of very good 
results.

1296 Me. RECORD
A South Australian record for a two-way 

contact on 1296 Me. was set on the morning 
of 28th September about 0745 when Rod VK- 
5ZSD at home at Eden Hills near Adelaide, 
contacted Alan VK3ZHU/5 located on South 
Hummocks. The distance was 75 miles, signals 
5 x 9 .  Rod was running 25 watts to 3CX100A5 
tripler, driven from 432 Me. using a QQE06/40. 
Antenna 8 over 8 slot 25 feet high, receiver 
consisting of three cavity front end to a 
1N21E diode mixer. Alan ran 20 watts to a 
2C39 tripler from 432. A five-foot parabolic 
dish, focal length 27 inches slot fed reflector 
dipole. 6 feet high on the top of his car was 
the antenna. Alan’s receiving set up was sim
ilar to that of Rod’s. Congratulations gentle
men, now you will be after the Australian 
record. However, by the time you read this. 
Rod will be a resident of VK2, complete with 
his multitude of equipment, so further 1296 
Me. activity may be stimulated In that State.

MEET THE OTHER MAN
Mick VK5ZDR lives at Henley Beach, 7 miles 

west of Adelaide, at an elevation near enough 
to sea level. He is one who has done much 
to pioneer long distance contacts on 144 Me., 
and was probably the first to realise the poten
tial of using weather patterns to assist his DX 
operations, enabling him to call at the right 
time in the right direction. Mick has worked 
VK2, 3. 4, 5. 6 and 7 on 144 Me., a most 
creditable performance, while on 432 Me. holds 
the Australian record of 405 miles to Ian 
VK3ALZ in Melbourne, set on 28/5/66. His list 
of coll areas worked on 52 Me. is very impres
sive as it includes all VK areas 1 to 9 inclu
sive. ZL1. 2, 3 and 4. and all districts of Japan.

First licensed in 1959. Mick was not long 
in making his call sign known throughout Aus
tralia by winning the Ross Hull Contest in 
1961/62, second in 1962/63 and again first in 
1963/64. He also served a year as chairman of 
the VK5 V.h.f. Group, and is a regular mem
ber of the W.I.A.

Here are some brief details of the equip
ment used by Mick—52 Me.: lOOw. input to 
829B, 6 element yagi 45 feet high, converter 
uses 6AM6 r.f. stage. 144 Me.: 90w. input to 
QQE06/40, 10 element yagi 55 feet high, 7077 
grounded grid r.f. amp. in converter. 432 Me.: 
60w. input to QQE06/40 to either 32 element 

(Continued on Page 32)
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INTRUDER WATCH NOTES
A. W. C handler, VK3LC, has replaced  M. P.

Davis, VK3ANG, as V ictorian S ta te  In tru d e r
W atch C o-ordinator.

STATE INTRUDER WATCH CO-ORDINATORS
VK2—W. H. R. T reloar, VK2BPZ, 23/8 F u lle r

ton St., W oollahara, N.S.W., 2025.
VK3—A. W. C handler, VK3LC, 1534 H igh St., 

G len Iris, Vic., 3146.
VK4—C. E. C. K enny, 19 Lithgow  St., W yn- 

num  N orth , Qld., 4178.
VK5—John  Bulling. VK5KX, 297 Goodwood St., 

K ings P a rk , South  A ust., 5034.
VK6—G. A llen. 283 Am elia St., Balga, West. 

Aust., 6061.
VK7—D. H. K elly , VK7DK, 56 U pper B rougham  

St., Launceston, Tas., 7250.

PROVISIONAL SUNSPOT NUMBERS
OCTOBER 1969

D ependent on observations a t  Z urich  O bserva
tory  and  its s tations in Locarno an d  Arosa.

Day R Day R
1 ......... 84 16 .... .... 43
2 ......... 101 17 .... .... 38
3 ......... 98 18 .... .... 43
4 ......... 92 19 .... .... 35
5 ......... 103 20 .... .... 87
6 ......... 117 21 .... .... 102
7 ......... 120 22 .... .... 107
8 ......... 92 23 .... .... 124
9 ......... 89 24 .... .... 133

10 ......... 78 25 .... .... 137
11 ......... 68 26 .... .... 142
12 ......... 60 27 .... .... 138
13 ......... 47 28 .... .... 121
14 ......... 55 29 .... .... 113
15 ......... 46 30 .... .... 95

31 .... .... 80
M ean equals 89.9.

Sm oothed M ean for A pril 1969: 103.0.
—Swiss Federal O bservatory, Zurich.

SHOUT YOURSELF A XMAS BOX
th a t w ill last th e  w hole year!

A subscription to “Break-In”
official journal of N.Z.A.R.T. 

will cost you only $2.35.
Send it to: Federal Subscrip tion  M anager, 

W ireless In s titu te  of A ustralia , 
P.O. Box 67,
East M elbourne, Vic., 3002.

★  TRANSISTORISED TRANSMITTERS
★  RECEIVER DESIGN
★  INSTRUMENTATION
★  MODULATED LIGHT COMMUNICATION
★  THE SUPER WORMTURNER
★  REAL BOOK REVIEWS!
★  PITHY COMMENTS ON EVERYTHING 

All this, and more, in the E.E.B.

Send for Sample Copy

THE AUSTRALIAN E.E.B.
P.O. Box 177, Sandy Bay, Tasmania, 7005,

Swan Electronics Service Co.
Accredited Distributor for

Swan, Hallicrafters, etc.. Receivers 
and Transmitters

Specialised Service on all 
Swan Transceivers

14 GLEBE ST.. EDGECLIFF, N.8.W., 2027. Ph. 32 5465

REPAIRS TO RECEIVERS, TRANSMITTERS
Constructing end testing: xtal conv., 
any frequency; Q5-ers, R9^rs, and 

transistorised equipment.

ECCLESTON ELECTRONICS
146a Cotham Rd., Kew, Vic. Ph. 80-3777

VHF NOTES
(C ontinued from  Page 31)

ex tended  phased  a rray  o r 13 e lem ent yagi 50 
ft. high, E88CC cascode fro n t end in converter. 
T he  tunab le  i.f. range of 27 to 29.5 Me. is 
utilised  in  his Yaesu M usen FR100B receiver 
w hich  is used fo r a ll th ree  bands. The m odu
la to r has Class B zero bias 807s w ith  high 
level c lipping and  filtering. This la tte r  M ick 
considers essential, bo th  for oneself and others. 
Not long ago he spen t 12 m onths a t Tantanoola 
in the  South East of S.A. and  w as keen  enough 
to lug all his equ ipm ent dow n th e re  w ith  e x 
cellen t results.

P lans for th e  fu tu re  include w ork ing  VK8 
on 144 Me., fo rw ard  sca tte r experim ents on 
52 Me., and  possible operation  on 576 or 1296 
Me. I f  th e  past is any  guide, i t  is  certa in  
M ick w ill achieve all these  things, and  A m ateur 
R adio w ill be th e  riche r fo r it.

NEW ZEALAND
O ur friends across the  Tasm an in  New Z ea

land  a re  holding th e ir  V.h.f. F ield D ay on 
S a tu rday  and  Sunday, 6th and  7th D ecem ber. 
A m ateurs in VK could w ell keep  an  ear on 
th e  bands fo r in te r-coun try  contacts. ZL1BFA 
and  ZL1A JP have had  an o th e r tw o-w ay con
tac t on 5800 Me., th is  tim e over a  d istance of 
86.25 miles, con tact w as loud and  clear using 
f.m. F u r th e r  experim ents a re  being u n d e r
taken  to  ex tend  th is  distance.

Jo h n  ZL1AZR continues his M oonbounce 
skeds w ith  K je ll SM7BAE and  D ick K0MQS. 
In  a  recen t le tte r he  says th a t he is rep lacing  
his p resen t E arth-M oon-E arth  aeria l (e ight 6/6 
skeleton  slots) w ith  e ight long yagis w hich  
fea tu re  h igh feed im pedance driven  elem ents 
The new  aeria l will have abou t 22-23 db. gain 
com pared w ith  th e  20 db. given by  th e  slot 
a rray . John  says th a t i t  is m ost necessary to 
use h igh  im pedance dipoles In s tacked  yagi 
a rrays  fo r It is alm ost im possible to drive low 
im pedance u n its  in la rge  arrays.

The ZL3 144 Me. beacon has received  P ost 
Office approval, an d  w ith  every  hope of being  
operational by th e  tim e these  notes a re  read. 
No details of frequency  as yet, perhaps by  
n e x t issue.

T his being  m y first issue of notes, and having  
very  little  idea w hat space a ty p ew rite r takes 
com pared  w ith  th e  p rin ted  w ord , w ill w ait and 
see if  I have been too e loquen t o r not. I 
acknow ledge w ith  thanks inform ation  supplied  
by  P e te r  VK2ZPC, P e te r VK3ZYO, M ick VK- 
5ZDR, “B reak -In ” and  “ Spectrum ” , th e  la tte r 
tw o being New Z ealand publications.

F o r fu tu re  pages I am looking  fo r info rm a
tion of national in terest, som ething  w hich can 
be read  and  appreciated  in  all S tates. A nyone 
m ay  con tribu te , b u t a ll inform ation  w ill be 
re -ed ited , and  acknow ledgm ents given n e a r  the 
end  of the  v.h.f. page. P len ty  of notice reg a rd 
ing contests, field days and  o th e r even ts w ill 
en su re  some publicity  w ill be given p rio r to 
th e  da te  of the  event. L eng thy  w riting  about 
any  p a rticu la r sub jec t m ust of necessity  risk  
fa irly  severe  re -ed iting  to  keep  i t  in te resting  
to all, and  save space.

I look fo rw ard  to a happy period w ith  you 
all. T raditionally , I alw ays close m y notes, 
w herever they  a re  p rin ted , w ith  a thought for 
the  m onth: " In  a dem ocracy, the  votes of the  
vicious and  stup id  count. B u t under any o ther 
system  they  m ight be runn ing  th e  show .” A  
M erry C hristm as to all. 73, Eric VK5LP ("T he 
Voice in  th e  H ills” ).

W.I.A. V.H.F.C.C.
New M embers

Cert. Confirm ations
No. Call 52 Me. 144 Me.
60 VK3ZOO — 100
61 VK1VP — 100
62 VK3ZOP ..........  100 —

63 VK4ZKC .......... 178
64 VK3ZKP — 100
65 VK3ZBB .... — 109
66 VK3RV — 103
67 VK5ZKW .... .......... 161 —

FEDERAL AWARDS
AUSTRALIAN D.X.C.C. COUNTRIES LIST 

AMENDMENT
D eletion: EA9 Ifni. Only contacts m ade p rio r 

to 13/5/69 will be credited . C ontacts w ith  s ta 
tions located In th e  form er Spanish te rrito ry  
of Ifni m ade a fte r th a t da te  w ill be counted  
tow ards the  M orocco listing.

All D.X.C.C. m em bers who have claim ed 
Ifn i have had  th e ir  scores am ended as neces
sary.

—Geoff Wilson, VK3AMK,
Federal A w ards M anager.

CONTEST CALENDAR
6th Dec. ’69 to 11th Jan . ’70: Ross A. Hull 

V .h.f. M emorial Contest.
6 th /7 th  Dec.: CHC In te rna tiona l DX Contest 

(c.w .).
13th/14th Dec.: CHC In terna tiona l WX Contest 

(s.s.b.).
7 th /8 th  Feb.: John  Moyle N ational Field Day 

Contest.
7 th /8 th  Feb.: 36th A.R.R.L. In te rna tiona l DX 

C om petition (1st phone week-end*.
21st/22nd Feb.: 36th A.R.R.L. In ternational DX 

C om petition (1st c.w. w eek-end).
7th /8 th  M arch: 36th A.R.R.L. In ternational DX 

C om petition (2nd phone w eek-end).
21st/22nd M arch: 36th A.R.R.L. International 

DX Com petition i2nd c.w. w eek-end).

H A M  A D S
Minimum S1 for forty words.

Extra words, 3 cents each.
H A M A D S  W ILL N O T BE PUBLISHED UNLESS 

A C C O M P A N IED  BY REM ITTANCE.

Advertisements under this heading w ill be accepted 
only from Amateurs and S .w .i's . The Publishers 
reserve the right to reject any advertising which, 
in their opinion, is of a commercial nature. Copy 
must be received at P.O. 36, East Melbourne, 
V ic., 3002, by 5th of the month and remittance must 

accompany the advertisement.

DECEASED Am ateur’s Equipment: 1 Yaesu Musen 
FR50 Receiver, 1 Yaesu Musen FL50 Transmitter, 
1 Yaesu Musen FV50 Transistorised V .F .O ., 1 home 
constructed aerial tuning unit plus an indicator with 
0-100 microammeter. 1 Aiwa Crystal push-to-talk 
Mike. This comprises a complete station having 
either independent or transceive operation plus the 
outboard V .F .O . for separate transmitting. The 
transmitter has VXO for plug-in crystals with be
tween 6 to 7 Kc. shiftability. Firm offers please 
by mail, preference to a purchaser taking all. All 
offers w ill be replied to, your phone number an 
advantage. W rite to Bob Thompson, 91 Lucan Ave.. 
Aspley, O ld ., 4034.

FOR SALE: Central Electronics 20A Exciter, 160 
through 10, in excellent condition, w ill drive 813 
or similar, manual. S100. BC458A especially modi
fied for above exciter. $25. BC458 general purpose 
v.f.o ., S20. TA33JR Trlband Beam, weather proofed, 
$50. Type II I . Trans./Rec. c/w. modulator and 
key, in-built power supply, 240v. a.c. or 6v. d.c., 
base or mobile, ant. spares, etc., instruction 
manual. $70. C.R .O . University 3 inch, mint con
dition, $50. H. Caldecott, VK2DA, 8 Seaview St., 
Balgowlah. N .S .W ., 2093. Phone 94-1039.

FOR SALE: Geloso G222 Transmitter and G209
Receiver, Panda 10/15/20 mx Beam complete with 

rop. motor with transformer rotator in covered 
ousing. Best offers to Ken Meallin. VK3NJ, 69 

Caroline St., South Yarra, V ic., Phone 68-1032, 
home 26-5515.

FOR SALE: Hallicrafters five-band, s.s.b ., c.w.
Transceiver, Model SR150. complete with a.c. 
power supply. VOX, PTT, 125 watts p.e.p. input, 
instruction manual, S350 o.n.o. VK1AN, 37 Inga- 
mells St., Garran, A .C .T ., 2605. Phone (062) 
81-5905.

FOR SALE: R .C.A . Beat Frequency Oscillator, ex 
P .M .G. Labs., S15. A . G . Plther, VK3VX, Phone 
81-1853 (M e lb .).

FOR SALE: Yaesu Musen FR-DX-400 Amateur Com
munications Receiver. In as new. immaculate con
dition. Only a few months old. $295. Lee An
drews, 49 Lord St.. Roseville. N .S .W ., 2069, or 
Phone 46-1022 after 6 p.m.

SELL: A V O  Model 8 Multimeter. 20.000 ohm/volt. 
accurate calibration, good condition. $40. T75 Fre
quency Meter. 85 Me. to 1000 Me.. Telemax u.h.f. 
version of Bendix 221, as new. S80. J. Maclver. 
40 Beanga St.. Greenslopes, Brisbane. 4120. Phone 
97-8086.

S .W .L. Specials: BC453 with power supply. $25. 
Panoramic Adaptor. 3A-3/200. S70. Six Ham Band 
and General Coverage Receivers. S25 to $100. All 
gear in good going order. H. Roach. 28 Foste.- 
Avenue, Glenhuntly. V ic.. Phone 58-3757.

WANTED: 1 Eddystone ” 640" Receiver with at 
least the r.f. section and xtal filter intact. State 
condition and price. Write to R. F. Lloyd, 171 
Cheddar Road, Keon Park. V ic., 3073. Preferably 
Melbourne area.
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HY-GAIN AMATEUR 
ANTENNAS 
Fully Imported 

from U.S.A. 

ACCESSORIES: LA-1 co-ax. l ightning 
arrestor. BN-86 balun, CI centre insul-
ators & El end insulators for doublets. 
HEAVY DUTY 
Model 1100M 
beams. 

ROTATOR: 
available 

Emotator 
for H.F. 

COMPREHENSIVE 
RANGE TO SUIT 
MOST REQUIREMENTS 

H.F. BEAMS: TH6DXX, TH3Jr, TH3Mk3 and Hy-
Ouad Tribanders for 10, 15 and 20 m.; 204BA, 
203BA Monobanders for 20 m. 
TRAP VERTICALS: 18AVQ (80-10 m.), 14AVQ (40-
10 m.) and 12AVQ (20-10 m.). 
H.F. MOBILE WHIPS: New "Hamcat " Whips and 
associated f i t t ings. 
V.H.F. ANTENNAS: Beams—66B six elem. 6 m „ 
DB-62 duo-bander for 6 and 2 m.; 23B, 28B and 
215B (3, 8 and 15 elem. 2 m. beams}. Also Ground 
Planes, Mobile Whips and Halos. 

BAIL ELECTRONIC SERVICES, 60 Shannon St., Box Hill North, Vic., 3129. Ph. 89-2213 

Rep. in N.S.W.: A. J. ("SANDY") BRUCESMITH, 11 Ruby Street, Mosman, N.S.W., 2088. Telephone 969-8342 

BRIGHT STAR C R Y S T A L S 
FOR ACCURACY, STABILITY, ACTIVITY 

AND OUTPUT 
Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 
vacuum mounted. Holders include the following: 

DC11. FT243, HC-6U, CRA, B7G, Octal, HC-18U. 

THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 
AVAILABLE IN FT243 HOLDERS: 
6280, 4095, 4535, 2760, 2524 Kc. 

5,500 Kc. T.V. Sweep Generator Crystals, $7.25; 
100 Kc. and 10C0 Kc. Frequency Standard, $17; 

plus Sales Tax. 
Immediate delivery on all above types. 

AUDIO AND ULTRASONIC CRYSTALS—Prices on application. 
455 Kc. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. 

ALSO AMATEUR TYPE CRYSTALS — 3.5 Mc. AND 7 Mc. BAND. 
Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. 

Amateur—from $6 each, plus Sales Tax. 
Regrinds—Amateur $3, Commercial $3.75. 

CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. 

New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. 
Contractors to Federal and State Government Departments. 

BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 

With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest. 

D U R A L U M I N 
A L U M I N I U M 

ALLOY TUBING 
IDEAL FOR BEAM AERIALS 

AND T.V. 

• LIGHT • STRONG 
• NON-CORROSIVE 

Stocks now available for 
Immediate Delivery 

ALL DIAMETERS — VA" TO 3" 
Price List on Request 

STOCKISTS OF SHEETS-
ALL SIZES AND GAUGES 

GUNNERSEN ALLEN METALS 
PTY. LTD. 

SALMON STREET, 
PORT MELB'NE, VIC. 
Phone 64 3351 (10 lines) 
T'grams: "Meta ls" Melb. 

HANSON ROAD, 
WINGFIELD, S.A. 
Phone 45 6021 (4 lines) 
T'tirams: "Meta ls" Adel. 

•--r----------------------------------------------^--ta-. 
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ALL SOLID STATE — 4 BAND 

COMMUNICATIONS RECEIVER 
A big professional looking set that makes 
exciting news for amateurs . . . the DX150 
gives realistic reception on SW/CW/SSB/ 
AM-Broadcast bands; obsoletes tube 
receivers with their warm-up delay; 
banishes dependence on AC main power 
. . . the DX150 will run on dry cells if 
current fails or is not available; will 
operate from a car's cigarette lighter or 
any 12V DC service. 240V AC power supply 
is built-in, of course. 
Over 30 semi-conductors—Product detec-
tor for SSB/CW, plus fast and slow AVC— 
variable pitch BFO—illuminated electrical 
bandspread fully calibrated for amateur 
bands—Cascade R.F. Stage—ANL for RF 
and AF—Zener stabilised—OTL audio— 
illuminated "S" meter—Built-in monitor 
speaker plus front panel jack for external 
(optional) matching speaker. 
At t rac t i ve silver extruded front panel, solid 
metal knobs, grey metal cabinet, size 14%" 
x 9>/t" X 6'/n" . . . a truly Realistic per-
former at a realistic price. 

$229-50 
Brings in the 

whole wide world of 
SW/CW/SSB/AM-

Broadcast 

240V AC or 12V DC 
operation. 

CONSULT YOUR LOCAL RADIO DEALER, OR 

MAIL THIS COUPON 

Please forward free illustrated literature and 
specifications on Realistic. 

Name 

Address 
(A un i t of Jacoby Mi tchel l Holdings Ltd.) 

376 EASTERN VALLEY WAY. ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: 'WESTELEC,' 

m ^ m m t m m Sydney. Phone: 43 1212 ^mmmmmm 

Hv-Q 
ELECTRONICS 

Australia s 
largest 
independent 
crystal 
manufacturers 

EXTEND THEIR 
PRODUCT RANGE 
TO INCLUDE 

• Fundamental and overtone 
crystals from 1 MHz. to 
125 MHz. 

• 10.7 MHz. crystal filters 
for 25 & 30 KHz. systems. 

SEND FOR FULL DETAILS 

IF YOU HAVE NOT ALREADY 

RECEIVED THEM 

H v - Q E l e c t r o n i c s 

Hy-Q ELECTRONICS PTY. LTD. 

10-12 ROSELLA STREET, 

P.O. BOX 256, 

FRANKSTON, VICTORIA 3199. 

Telephone 783-9611. Area Code 03. 
Cables: Hyque Melbourne 

Telex: 31630 
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STOP RUST OUTDOORS TWO Y E A R S . . . OR MORE! 

Displaces Moisture Fast! 
TECHNICAL INFORMATION 

Physical Properties: 
LPS 1 
Less than 0.0001 inch non-greasy molecular film 
with capillary action that spreads evenly and easily 
to seal out moisture at very low cost. 
Rust Inhibitor: Protects all metals from rust and 
corrosion. 
Water Displacing Compound: Dries out mechanical 
and electrical systems fast. 
Lubricant: Lubricates even the most delicate mech-
anisms; non-gummy, non-sticky; does not pick up 
dust or dirt. 
Penetrant: Penetrates to loosen frozen parts in 
seconds. 
Volume Resistivity per ASTM D-257: Room tem-
perature, ohm/cm.; 1.04 x 10". 
Dielectric Constant per ASTM-877: 

Dielectric Constant 2.11, Dissipation Factor: 0.02. 
Dielectric Strength per ASTM D-150: 

Breakdown Voltage 0.1 inch gap. 32,000 volts. 
Dielectric Strength volts/inch, 320,000 volts. 

Flash Point (Dried Film). 900 degrees F. 
Fire Point (Dried Film), 900 degrees F. 
TESTS AND RESULTS: 950 degrees F. 
Lawrence Hydrogen Embrittlement Test for Safety 
on High Tensile Strength Steels: Passed. Certified 
safe within limits of Douglas Service Bulletin 13-1 
and Boeing D6 17487. 
Mil. Spec. C-16173 D-Grade 3. Passed. 
Mil. Spec. C-23411, Passed. 
Swiss Federal Government Testing Authority for 
Industry: Passed 7-Day Rust Test for acid and salt 
water. Passed Weiland Machine Test for Lubricity 
as being superior to mineral oil plus additives. 

LPS Products conform to 
Federal Mil. Specs. 
C-23411 and/or C-161730 

Sole Agents: 

1. LPS 
2. LPS 
3. LPS 
4. LPS 
5. LPS 
6. LPS 
7. LPS 
8. LPS 
9. LPS 

10. LPS 
11. LPS 
12. LPS 

ZEPHYR PRODUCTS PTY. LTD., 

HOW LPS SAVES YOU TIME AND MONEY 
PROTECTS all metals from Rust and Corrosion. 
PENETRATES existing rust—stops it from spreading. 
DISPLACES moisture on metal—forms fine protective film. 
LUBRICATES even the most delicate mechanisms at extreme temperatures. 
PENETRATES to free rust frozen parts, nuts, bolts, etc. 
PREVENTS equipment failures due to moisture (drives it out). 
LENGTHENS LIFE of electrical and electronic equipment—improves performance. 
RESTORES equipment damaged by water contamination and corrosion. 
PENETRATES AND PROTECTS plated and painted metal surfaces. 
PROTECTS metals from salt atmosphere, acid and caustic vapours. 
LOOSENS dirt, scale, minor rust spots and cleans metal surfaces. 
ELIMINATES squeaks where most everything else fails. 

70 BATESFORD ROAD, CHADSTONE, VIC., 3148. Phone 56-7231 
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r - B A I L E L E C T R O N I C S E R V I C E S A. J. ( "SANDY") BRUCESMITH 
„ ' _ „ . „ , „ , „ 11 RUBY STREET. M O S M A N , N.S .W. . 2088 60 Shannon St., Box Hill North, Vic., 3129. Phone 89-2213 P h o n e 969.8342 

^YJodern bu I j j a e d u I from Bail Electronic Services 

TRANSCEIVER MODEL FTDX-400 
Latest version wi th all improvements, including crank handle high ratio VFO tuning 

YAISU control. Also has provision for power take-off and RF drive to enable use of FTV-650 
\ J six metre transverter. External VFO, FVDX-400, is available for split freq. operation. 

COMPARE THE FEATURES: 
* Five bands, including full coverage on 10 metres. 
•it 500-800 wans speech peak SSB input. 

Power Supply built In. 230v. 50 cycles AC. 
* Selectable USB/LSB. CW and AM. normal or break-In keying. 
•it Carrier input adjustable for safe tune up. 
•k PA uses pair of new heavy duty pentodes, type 6KD6, 33 watt plate 

dissipation. 
•it v o x is included, as well as PTT and panel control. 

100 Kc. and 25 Kc. dual calibrator. 
Sldetone CW monitor. 

i t Multi-scale panel meter, fully calibrated, provides direct reading of 
PA current, plus relative power output. ALC Indication. Rx " S " units. 

* Offset tuning, plus or minus 5 Kc. Is provided by clarifier control, 
which is selectable Off. Rx, Rx and Tx, 

A l l s e t s c h e c k e d b e f o r e d e s p a t c h . A f t e r - s a l e s s e r v i c e , s p a r e s a v a i l a b i l i t y , 90-day w a r r a n t y . A l l Y a e s u s e t s s o l d by us 
a r e c o m p l e t e w i t h p l u g s , p o w e r c a b l e s a n d E n g l i s h l a n g u a g e i n s t r u c t i o n b o o k s . 

FOR PRESTIGE P E R F O R M A N C E — C H O O S E Y A E S U . f r o m Bai l E l e c t r o n i c S e r v i c e s 

A l s o ava iab l c , m a t c h i n g s p e a k e r SP-400, Ext . V F O FVDX-400 , 500 c y c l e C W f i l t e r k i t , S W R m e t e r s , co -ax . s w i t c h e s , 50 o h m 
RG-8U a n d RG-58AU c a b l e , A m p h e n o l t y p e co-ax . c o n n e c t o r s , S o l a r i 24 -hour d i g i t a l c l o c k s . 

P r e - C h r i s t m a s d e l i v e r y o n FTDX-400, FT-200 T r a n s c e i v e r s , and a c c e s s o r i e s . 

-*• Six pole crystal lattice Alter, 2.3 Kc. bandwidth. 
•it VFO dial readout of t Kc. 
it Dial forward reading all bands. 
•it Provision for external VFO for split frequency operation, switch 

selectable for transmitting or receiving. 
•it Receiver sensitivity better than 0.5 uV. S/N 20 db. 
•it Fast and slow selectable receiver AGC. 
•it Provision for Installation of optional 500 cycle CW filter. 
i t PTT microphone Included—free. 
•it Superbly neat construction, very accessible for servicing. 
• Solid, charcoal blue cabinet with lift-off l id. 153.4 x 6'/« x 13',i Inches 

Matt finish aluminium panel. 
•it 18 valves, 9 transistors and 33 diodes. 

A m a t e u r Radio , D e c e m b e r , 1969 



PROPRIETARY LIMITED 

NEW— 
n SWE-CHECK 

VOLT-OHM-A' FET METER 
* High Input Impedance: DC volts—10 megohms per volt: 

AC volts—12 megohms per volt. 
* Triple Overload Protection System: Spark gap protection 

for accidental EHT voltages. Zener diode protection for 
FET circuitry. Silicon diode protection for meter move-
ment on DC-A ranges. 

•A Ranges: 
DC volts—0-1, 3, 10. 30, 100. 300. 1KV and 3KV. 
AC volts—0-2. 10, 30, 100, 300 and 1KV. 
DC current—0-300 uA., 1 mA.. 10 mA.. 100 mA.. and 1 A. 
Ohms-R x 1 (10 ohms, centre scale) to R x 1 megohm 

(10 megohms, centre scale) in seven ranges. 
* Accuracy: Meter movement ± 2 % FSD. Shunts and 

multipliers 1%. Calibration accuracy from fully charged 
to discharged batteries, within 3 % FSD. 

* Stability: Variation in zero setting between 16'F. to 
116°F.. within 3 % FSD. 

* Small Current Drain (only 700 uA.). 
•k Polarity Change-over Switch. 
* Incorporates a 60° tilting device. Robust construction, 

using fibreglass printed circuit board and plastic coated 
steel case. Uses long-life mercury battery. 

* Dimensions: 63 ,y x 8" x V k " , exclud. handle. 3V2 lbs. 

Price $99.00 + 1 5 % S T - where applicable 

RADIO PARTS PTY. LTD. 
MELBOURNE'S WHOLESALE HOUSE 

562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 

OPEN SATURDAY MORNINGS! 

Amateur Radio, December. 1969 
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