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H. WHITAKER 6383

10 YORKSHIRE STREET, BURNLEY

Phone 4924

RESISTORS. New and Unused Erie and Dubilier,
We have secured another fine parce of these and
offer as follows. & watt 8/6 per 100, + watt 12/6 per
100, | watt type9 insulated I5 /- per 00 | wan: stand-
ard type 15/— per 100, 2 watt 20/— per 100, 5 watt

25 /- per 100. All well assorted values between 100

ohm and 6.8 Meg., Or sample 100 as follows, 20 % watt,
25 L watt, 20 | watt insulated, 20 | watt standard
102 watt, 55 watt, with a range of at least 30 different
values at 14/~ post free.

OSCILLOSCOPES. By well known British Manu-
facturer. In black crackle steel cases, size 12 x 8 x
6ins. For AC mains 230/200v 50cy. Tube size 3ins.
{green). Hard valve time base continuously variable
from 5 to.250,000 c.d.s. Push-pull “x" deflection
circuic with T.B. wave form brought out to separate
terminal for wobulator work or synchronising. Pro-
vision for fly back suppression. Push-pull “Y" deflec-
tion circuit, level from 15 to 300,000 c.p.s. All usual
controls and provision for using a D.C. velt-meter to
measure the amplitude of an A.C. waveform Separate
synchronised amplifier and no control interaction,
Complete with all test leads and instruction manual.
They are brand new and boxed in original cartons.
and represent, an un-repeatable bargain at £19/10/0.
Carr. paid.

AUTOMATIC 3 SPEED RECORD CHANGERS.
Plessey. 12in, and 10in. mixed at 78 r.p.m. 12in. and
10in. mixed at 33% r.p.m. 7in. at 334 r.p.m. 7in. at
45 r.p.m. Crystal plck up with two sw:tched sapphire
stylus. Reject switch for automatic rejection of any
record from any batch. 200 to 250v 50 cy. A.C. mains.
Will play approx|mately 2000 records on each stylus
without attention or change. Immedlate delivery
from stock Carr. Paid. £23/16/0. Min.size of mount-
ing board |6ins. x 124ins.

ELECTRONIC KEYER. 230v 50cy. A.C. Mains.
Cur own production. Grey crackle steel case 9 x 7
x 6ins, Employs in all 5 valves. Controls for dot, dash,
and spacing, with speed control continuously variable
from below 10 wds. per minute to 60 wds. per mmute,
with perfect formation of characters, This is precision
first class operating made easy. Carr. paid £12/10/0.

CRYSTALS. 1000 ke Valpey, Bliley or Somerset,
standard %in. pin spacing, 20/-. LA, 100 kc sub-
scandards. 20 /~. Western Elec. 500 ke Ft 243 holders
with fin, pin spacing, 7/6. Full range of Western
I.F. freqs. 450, 465 Kc, etc., [2/6 each. Amateur and
Commercial bands G3 S Xtals are precision lapped,
and acid etched to final freq. Are available in either
Ft 243 holders, 2in. British, #in. A. or %in.P.5
holders. Your own choice of frequency 2 Mcto 10 Mc
inclusive. We will despatch to within | Ke of your
chosen frequency at 15/- eazh, accurately calibrated
with freq. clearly marked. Slight extra charges for
decimal point frgs. We also undertake the calibration,
or re-griding of your own crystals at extremely
reasonable and nominal charges.

This month's special offer.
standard British holders,
7 /6 each.

WODEN. MODULATION TRANSFORMERS,
Pre increase prices. UMI| 54 /-, UM2 72 /6, UM3 90 /-,
UM4 215 /-, We carry full and comprehensive stocks
of all Woden transformers, Driver, Plate, Filament,
and chokes and can give immediate delivery by
return of all listed types. Drivers DTl 34/-, DT2
39/6, DT3 34/-. Filament. DTF |2 De Luxe 24v.
10 amp 38/6, D.T.F. 18. 5v 3 a 6.3v 4 amp 3876,
All plate transformers up to I500/ 0/I500 from stock.

THIS MONTH’S BARGAIN. CONNOISIEUR
STANDARD LIGHT WEIGHT PICK-UP COMPLETE
WITH INPUT TRANSFORMER, BRAND NEW and
BOXED. LIST PRICE £4/10/5. Inc. Tax. TO CLEAR
£1/6/10 EACH. AVAILABLE IN QUANTITY FOR
EXPORT.

7290 Ke %in. 10x type
G.E.C., Standard, etc. at

U.S. SIGNAL CORPS. Light weight speed Keys.
J.38 with cranked arm. 3/9. Ditto with short cir-
cuiting lever 5/—. U, Signals. J5a Flame proof 3 /-,
R.A.F, Mk2 Nr2 2/-.

ATKINS 465Kc I.LF. TRANSFORMERS, 4/6 each.
Ditto Wearite, 6 /- each to clear. ‘Wearite all P type
coils, full range to clear at 2/- each.

PANEL MOUNTING TOGGLE SWITCHES.
Brand new single pole 8/— per doz.

TAG BOARDS.
multi way 3 /-.

HAMMERLUND. Variable 00047, solid brass con-
struction wn:h quartz insulation, Rotor on dual ball
bearmgs, %in, spindle extended for front or back
mounting, Brand new, 7 /6 each. Ditto, with tempera-
ture compensa ion incorporated, and ficted  with

24—1 worm on reduction drwe, 12/6. This is
ideal for a V. F Q. or Freq. Meter.

DUAL FIXED AIR GAP CONDENSERS. Tech.
Rad. San Francisco. 70Mmf -t 130Mmf .2in. spacing,
Micalex insulation. Ant. or Tx loading, Two in a box
at 5/— per box post free.

SOUND MIRROR. Tape recorders. Immediate
delivery from stock. Carr. Paid £69/10/-. High
Fidelity Acoustical Mike for the above £6/16/6.

Brand .new, One doz. assorted

STATION LOG BOOKS. A quality production.
300 pages cream laid paper, section sewn, opens
completely flat like a ledger. Stout heavy cover,
18 /- post free. Sample leaves on request.

VALVE HOLDERS. All ceramic. Octal with
flanges 1 /-, 807 do 1 /3. 4 pin UX Lock-in Johnson 4 /-,
British 5 pin 6/~ doz., British 7 pin 4/~ doz. B/G
complete with valve screen and valve retaining spring
2/3. B8G Amphenol 8d.

CONDENSERS. Silver Mica Approx. |0 assorted
values including [000v wkg at 4/6 per doz. Flat mica,
0002, 002 350y, 005, 0047, 006 1000v at 3 /6 per doz.
Mica 2500v wkg Sangamo ete. 12/- doz. assorted.
Mica 5 Kv wkg Sangamo etc. 0004, 0006 and 001 2 /-
each. Mica 001 and 002 Muirhead 4 Kv at 30 Mc 4/-
each. All high voltage mica are bakelite cased. Paper
and oil. 4mf 2000v wkg 6/— 4mf 1500 wkg 4/-. 4mf
-+ 2mf 2000v wkg 8 /. 10mf 1000y wkg 6 /-, 6mf 1000v
wkg 4/- 4mf 500v wkg 2j-. G.E.C. .25 350v wke
Tublar 12/6 per original box of 100. Bias. One doz.
assorted 6 /-, 100 Assorted, every conceivable type
included, Mica, metal can smoothlng, bias, bath tub,
high vo[:age types at 15/- Post free. e will be
pleased. to have your enquiries for any type condensers
up to 20 Kv wkg, we carry exceptionally good stocks
including U.S.A_ all types.

POWER SUPPLY UNIT. TYPE 247, Input 230v
50c¢y, output 550v at 300 mills, plus 6.3v at 3 amp.
In grey steel cases |lins. x 10ins. x 9ins., with pilot
light. 5U4 rectifier required. £3/19/6. Carr. paid.

TRANSFORMERS. Thermador 500 ohm to 805
grids 20/-, ditto R.C,A. 15/-, Woden P/P. 6L6s to
500 ohm line 22/6. Thermador speech input trans.
mfc mike 15/-. U.S.A. miniature P.P. driver trans.
Mu metal with P.P. output trans, to match 5 /- pair.

Plate etc. Woden 350/0/350 80 mills 6v, 5v. 30/-,
ditto 120 mlls 40/-. ditto 500/0/500 50 mills 5v
3 amp. 6.3v 5 amp. 75/-. Parmeko 680/0/680 200
mills 6v, S5v. 42 /—, Radio Receptor Co. U.S.A. Switched
primary 100/250v. Output 1250l0/|250 at 450 mills,

v [0 amp., 12v ct 14+ a 90 /-. Met-Vik Auto
500 Va 35 /- 3 Kv A £5. Halllcrafter Qutput P.P.

Primary, separate High & Low impedance outputs,
55-CQ 19 30/10000c¢y. 7 /6. Met-Vik Plate 19000/0/19000
at | amp. weight 5 cwt. 6in. stand offs £10 Carr. Paid.

Chokes. |0hy 450 mills |13 replacement 15/-.
R.C.A, i0hy 800 mills 25/-, U.S.A. Potted 8hy 80
mills 5/6. U.S.A. Potted 8hy 300 mills 20/~ Ex

Admiralty 50Hy 20 mills 3 /6.
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YOuR EUUIDMENT (AN HAVE THE PROFESSIONAL LODK =

BYUSING WODEN
POTTED COMPONENTS

Woden Potted Transformers and Chokes
ensure a clean layout with uniform smart
appearance. They are used by many leading
radio and television manufacturers, and this
is sufficient testimony to the high standard of
efficiency which characterises these com-
ponents. Availiable for “Wireless World
Williamson Amplifier. “‘Electronic Engmeerlng
Home-built Televisor and other popular circuits.

THE EQUIPMENT SHOWN IS THE TOP BAND
CABINET TRANSMITTER AS DESCRIBED IN
THE *“SHORT WAVE MAGAZINE.”

Send for illustrated literature and price lists of our complete range

MOXLEY ROAD BILSTON S
P H 0O N £ B

I L ¢ 1T 0 N 4

JTL

THE RADIO & ELECTRICAL MART
OF 253-B PORTOBELLO ROAD, LONDON, W.l11

Phone : Park 6026  Please add postage when writing.

Valves. 1S5, [R5, 12/6; 1T4, 1S4, 10/6 ; 354,

3v4,10/6 ; 6AGS5, |0/6,II7Z6 12/6 ; 6SH7,6 /6 ;
EF50, 8/6' 9003, 6/6; 9001, 9002, 7/6; 955,

M /C Microphore with S\mtch 6/6, P.P.
Transformer to match, 5/— P

New odd Freq. Crystals between 6 to 8 mcs

954, 6/- ; SG215, /6 ; Pen 220A 6/6; 6V6GT

Il/6 TTII 8/6; 6Q7 T, I0/6; 6SN7GT, 3/6 each P.P. Spot freq., 5/6 ; Amateur band 12/6.
12/6. 5Y3GT 10/6 ; Y63, I0/6; MUI4, 10/6 Trans. 230/6.3v. 3 amp. 6/6 P.P.

VRI50, 10/6 ; 5Z4, |0/6 VP4B, 11 /6 ; 42, l0/6. 1/16 HP. Motors, A.C./D.C. 100/120v. or

200/240 D.C. 5/16ins. dia. spindle, 51|n x 31;|n o
32/- or with 2fin. Grindstone, 36/6. P

Army Morse Keys, 2/- P.P. .
200/240 volit A.C. Alarm Bells, 3/6 P.P.
10H-120MA. Shrouded Chokes, 7/6 P.P.

6 volt Vibrator Units. Complete in black stee!
;;ses. ;*Px 5§ x 3%ins. Output 200 volts, 40 mA.,,
/6 P.P.

Selenium Rectifiers. [20mA, 8/6. F.W. 6-12
or 24v 2A, 13/6, 12v § amp., 5/6. Post paid.

New and Boxed P.M. Speakers. W.B., 2
14/6 P.P. Rola 8ins, P.M. 21 /6.

New IN34 Germaniam Crystal Diodes with
wire ends, 5/6,

Mains Transformers Input, 200/240v. output
6.3v. 1.5A, 10/-. 350-0-350v. or 250-0-250v

80mA, 4v. and 6.3v. 4A and 4v. and 5v. 2A, 22/6.
Trans. : 200/240v. output 3, 4, 5, 6, 8, 9, io, 12,
15, 18, 20, 24, 30 volts at 2 amps, 2|/3 One
Year’s Guarantee. Post paid.

RF24 Units. Converted to 28 mcs band variable
tuned with 100-1 geared SM. dial. Complete with
plug and leads for immediate use. £3. Post paid.

Deaf Aid Miniature Valves. DL72 and
CK512AX. New, 9/-. P.P.
Army Carbon Microphone. With switch,

4/6, P.P. Trans. to match, 4/6, P.P

2 — Complete A.C. 240v. Army Film Unit, Sound
on Film 35mm. Projectors — (less lenses, which
are obtaimable). Amplifiers and Speakers. £50
each. Write for details. :

Special Offer. 'Scope Unit. Containing VCR138/
ECR35, 34in. CRT with mu-metal screen. 2-EF50’s,
2-EBC34's. Pots and the usual resistors and con-
densers, in steel case, 6in. x 6in. x 15in. Can be
modified as a standard scope in a few hours and
only requires external power pack (which would
cost £3. Price 70/- post paid.

D.P.D.T. Relays. Operate at 200/300 volts D.C.,
émA,, 13/~ P
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ANTENNA MANUAL

The most practical, comprehensive book on
antennas. 300 pages of down-to-earth help
on antenna, feed line, radiation and propa-
gation for all frequencies up to 1000 Mc.
including FM and TV..Plain language; no
need to brush up on math. A necessity for
everyone interested in transmission or
reception.

SURPLUS RADIO CONVERSION ___——=
MANUAL IN TWO VOLUMES

This set of reference data has become stond-
ard for the most commonly used items of sur-
plus electronic equip All i
have been proven by testing on several
3 units; each yields a useful item of equip-
ment. For list of items covered write us.

21s. 5d. per vol. (Post Free). 27s. 11d. (Post Free)

Published by Editors and Engineers Ltd., Santa Barbara, California, U.S.A. and

distributed in the British isles and Europe by GAGE & POLLARD

55 VICTORIA STREET + LONDON - S.W.i Abbey 5034
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TYPE 2 QUARTZ CRYSTAL UNIT SPECIALLY
FOR AMATEUR TRANSMITTER USE

JCF;200 QUARTZ CRYSTAL UNIT FOR USE AS A
FREQUENCY SUBSTANDARD

For further particulars apply to :-

SALFORD ELECTRICAL

SILK STREET
GENERAL

PEEL WORKS

A subsidiary of

THE

SALFORD 3

Bargains in Ex-Services Radio and Electronic Equipment

![-CL YDESDALLEA

COMMAND SPEECH MODULA-
TOR B

-456.
“With valves, 1625, 12)5, VRI50/30,
modulation trans., RF. Choke, Mic.,
trans, relays etc., etc. Enclosed
hassis 103 x 74 x 4%ins. less dynamotor
CLYDESDALE S 5/ RRIAGE
PRICE ONLY

COMMAND TRANSMITTER
CHASSIS.

Partly stripped by the M.O.S., less
valves, coil winding, crystal and dyna-
motor, but otherwise fairly intact. A
fine basis for ideas in V.F.O. or Tx.
Original valve types 2/1625, 1626, 1629.
Conversion suggestions and circuits

supplled In aluminium case. Dim :—

T+ x 8%ins. Wgt. Bilbs.

CLYDESDALE S |5/ POST

“PRICE ONLY PAID

COMMAND RECEIVER CCT/
CBY46129.

U.S.N. version of the BC-453 for that
Sharp channel “Q-Fiver,” range 550-
190 Kcs. with 6 valves, 3/135K7, 12K8,
}2SR7, three gang tuning cond. etc.,
etc. Dim.:—11 x 5% x 5ins., finish
black, less dynamotor

CLYDESDALE’S 70 POST
PRICE ONLY PAID
Circuits of BC-453 available at 1/3

DINGHY TELESCOPIC MAST,
A light weight (40zs.) Mast for many
uses, Car Aerial, Camera Tripod,
fishing rod, etc, Made of Aluminium,
7 sections. Closed 14%ins. Extended
~7ft. 6ins. Diam, base 7/8in. top 7/16in.
~CLYDESDALE'S 6/_ POST
PRICE ONLY 6d.

THE R3601 RECEIVER UNIT.
A 14 valve dual chassis radar receiver
for 223 mcs, with 13 mes |F,

Section High cycle Power Sectlon,
antenna switch, relay. and
vaives 5/DP6i, 4IEA50 2/EF54 EFSO
EC52, 6V6, VU39A, housed in metal
case, Dim : 18 x 9 x 8ins., finish light

blue.
CLYDESDALE'S CARR.
PRICE ONLY £4/|2/6 PAID

NEW LIST No. 8.

Giving details and illustrations of

ex-service items and cancelling

all previous lists and supplemer\ts
Now ready 1/6

Price credited on first purchase
of 10/- or over.

BC - 625 - A TRANSMITTER
CHASSIS.

Less valves, and partly strlpped by the

d .F. Section in good order.

Dim : I5' 7J- x 6ins, Separate Modu-

Ianon Transformer and Choke sup-

plie:
CLYDESDALE S CARRIAGE
PRICE ONLY 29/6 PAID

ELECTRIC CO.

INSTRUMENTS LTD

ENGLAND
ENGLAND

LANCS
LTD. OF

2-Gang VARIABLE CONDENSER.
Cap per section 0.00035 mfd. Size

2% >:" 2% x 1% ins. with standard
CLYDE‘SDALE’S POST
PRICE ONLY 7/6 9d.

3-Gang VARIABLE CONDENSER.
Cap. per section 0.0005 mfd. Size
4 x 23 x 2%ins. with standard spindle.
CLYDESDALE S POS
PRICE ONLY
APS - 13 TIR CHASSIS LESS
VALVES.
Partly stripped by M.O.S. Tx. section
removed still contains 7 tropicalized
30mes. L.F. Trans. motor generator
B7G and other valveholders, etc. etc.,

in metal case. 5% x 74 x 7ins. Wgt.
1241bs.

CLYDESDALE’S 2'/ POST
PRICE ONLY a PAID

TRANSMITTER TUNING

UNITS.

Unused, but externally soiled, cases

slightly dented and scratched, dim:

17+ x 74+ x 8ins. approx.

T.U.5B ‘a few only at 35/— each.

T.U.6B, T.U.7B, T.U.8B, T.U.98B,

T.U. 7.6B Ist grade at 22[6 each, 2nd

grade at I8/6 each.

VHF CONTR?k PANEL TYPE

Contains numerou; induction and

retardation coils, relays, ringing

generatlt;r, l;ey swatches, etc., etc,
|

CLYDESDALE'S 45/ CARRIAGE

PRICE ONLY PAID

Order direct from:

CLYDESDALE

2 BRIDGE STREET, GLASGOW C.5.

Branches in Scotland, England & N. Ireland

Supply
Co. Ltd.

Phone: SOUTH 2706/9
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HIGH RESISTANCE HEADPHONES :—
Ericsson's first grade, 4,000 ohms per pair, Brand
New in attractively coloured presentation boxes.
ONLY 18/6 (1/1 post, etc.).

THE NEW 1355 CONVERSION
DATA FOR ALL FIVE T.V. CHANNELS 3/-

RECEIVER P40 Tunes 85—95 mc/s; crystal
controlled oscillator, with subsequent frequency
multiplication ensures stability, With 4 EF54’s
(RF, mixer, and multipliers) | EC52 (LO.). 2
EF39's (2.9mc/s IF's) EB34 (det) and 6J5 and 6V6
(audio), these may be easily converted for “2"
or the new BBC UHF transmissions from

Wrotham. BRAND NEW with circuit 697/6.
(circuit only, 1/3)
MODULATION TRANSFORMERS to

match class B 2{1’s to a class C 221 final, these
may be used as 2:| mains auto-transformers
handling some 75 watts. ONLY 6/6. (/- post).
Input transformers, to drive class B 221's 4/6.
(1/- post).

POWER UNIT S44IB 300v at 200mA .DC,
{2v 3A AC and Sv DC provided from 200/250v
S50cps input. These, in attractive grey crackle
finish cases, use separate HT and LT transformers,
with individual switching and indicator lights,
the HT being also relay controlled if desired.
In SEALED MAKER’S CARTONS. 65 /- (5/- carr.).
MAINS TRANSFORMERS to deliver approx.
200v at 30mA, and (Bv at 200mA from 200/250v
50cps., ONLY 4/6 (1/- post).

TRANSMITTER 21 Covering 4.2—7.5 mc/s,
sending speech, CW or MCW, and complete
with valves, key, control box and circuit, the
PA coils (not formers) and relays have been
stripped by the MOS, but may easily be replaced
by following our data. Complete with front panel
for mounting receiver and vibrator pack. 25/-.

VIBRATOR PACK 21 Delivers approx 140v
at 40mA from 6év input. ONLY 16/6 (1/6 post).

RECEIVER 1225 ; with five EF50's, two EF39’s,
one EB34 ; these have four preset tuned frequen-
cies, and Xtal controlled oscillator; precision
tuning condensers ensure stability, Ideal for
use on two metres, ONLY 39/6. (1/6 post).

POWER PACK 532. Complete with one 5Z4,
one SU2IS50A (2v indirectly heated filament)
5KV rectifier, three condensers, two high cycle
transformers, choke relay, etc. OUR PRICE com-
plete with our 50 cps EHT and HT conversion
data. To supply approx. {,800v EHT or approx.
450v at 50 mA, 17/6. (2/3 carr.).

NON-SPILLABLE ACCUMULATORS
Muiti-plate, in celluloid cases (approx 4x3x14ins.).
2v, 7AH. OUR PRICE 5/1}. (6d. post). ;

TUNING METERS, 2in. Square flange mount-
ing—2mA, F.S.D,, scaled 10/0. New and boxed,
7/6 (6d. post).

MIDGET AMPLIFIERS : with 2 x {2 SH7’s and
| x 128J7. measures only 5 x 3 x 34ins. 13/6
(carr. 1/6).

RADIO EXCHANGE CO.

9 CAULDWELL STREET, BEDFORD

Phone 5568

P.C.A. RADIO

R.C.A. TRANSMITTERS. Type ET-4336,
Complete with matched speech amplifier, crystal
multiplier and VFO Units; brand new. (Export
only}.

AMERICAN ULTRA' High Frequency Trans-
ceivers UFl, UF2, 60-75 mc.

TRANSMITTERS No. (2, With coupling
units, remote control, microphone, etc.

NAVY MODEL TBY-8 TRANSMITTING
RECEIVING EQUIPMENT. Output 0.75 watts
on M.C.W, telegraphy and 0.5 watts on telephony.
Frequency range 28-80 mc.

AR.77's, AR.88’s, NC.200, NC.45 (540 kc-30 mc
AC/DC supply). HRO’s and others.

All above items in excellent working condition
with new valves, working demonstration on

PUL]AIN SERIES 100

MULTI-RANGE TEST SET

Sensitivity 10,000 ohms per volt, with A.C./D.C.
Voltage Multiplier for 2,500 v. and 5,000 v. Volis
A.C. and D.C. range: 10, 25, 100, 250, 500, 1,000.
Milliamps D.C. only : 2.5, 10, 25, 100, 500. Ohms:

request.
TX VALVES. 803, 805, 807, 814, 861, 866A.
RX VALVES. (T4, 1S4, 1S5 and many others.

Large stock of transmitting condensers, crystals |
and other components. Alignment and repair of
communication receivers and all other amateur
equipment undertaken.

" P.C.A. RADIO

Transmitter Div.: Cambridge Grove, The
Arches, Hammersmith, W.6, Tel. R1V 3279,
Receiver Div.: 170 Goldhawk Road, Shepherds |
Bush, W.12. Tel. SHE 4944.

0/10,000 and 0/1 megohm. A.C. Current Trans-

former range : 0.025, 0.01, 0.5, 1.0,

5.0, 25.0 amps. Early deliveries. %
MEASURING INSTRUMENTS (PULLIN) LTD.
Electrin Works, Winchester Street, W.3
Tel.: ACOrn 4651/3.
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" EY R
HEADPHONES

For LONG LIFE and
TROUBLE - FREE SERVICE

A featherweight model of exceptional

RADIO SUPPLY CO.

15 WELLINGTON STREET, LEEDS |I.

BRAND NEW GUARANTEED GOODS.
MAINS TRANSFORMERS. Fully interleaved and
impregnated. Primaries, 200-230-250v. Screened,
Drop through types with TOP Shroud
250-0-250v 70ma. 6.3v 2a., 5v 2a Midget
260-0-260v 80ma., 6.3v 2a., 5v 2a
350-0-350v 80ma., 6.3v 2a., 5v 2a
350-0-350v 90ma., 6.3v 3a., 5v 2a.
250-0-250v 100ma., 6.3v 6a., Sv 3a For R]355
350-0-350v 100ma., 6.3v 3a., 5v 3a
350-0-350v 120ma., 6.3v-4a., 5v 3a.
350-0-350v 150ma., 6.3 2a., 6.3v 2a., 5v 3a.
350-0-350v 150ma., 6.3v 4a., Sv 3a.
Fully Shrouded Upright Mounting Types
250-0-250v 60ma., 6.3v 3a., Sv 2a. Midget .. 16
350-0-350v 70ma., 6.3y 2a,, 5v 2a. .. 18
350-0-350v 100ma., 6.3v-4v 4a. CT., 0-4-5v 3a. 24/9
350-0-350v 150ma., 6.3v 4a, 5v 3a .. 3
350-0-350v 250ma., 6.3v. 6a., 4v. 8a., 0-2-6.3v 2a.

4v, 3a. For Elect, Eng. Televisor ... -
425-0-425v 200ma., 6.3v-4v 4a, CT., 6.3v-4v 4a. CT

0-4-5v 3a (suitable Williamson Amplifier) 48/9
SMOOTHING CHOKES. 80ma. 10h. 350chms,
5/6. 90ma. 10h. 100 ohms, 5/6. 100ma. 10h. 100chms,
200ma. 5h. 100 ohms, 7 /6 ea. ; 50ma. 50h. 1500 ochms
(suitable Williamson Amp). 8/9. PUSH PULL
OUTPUT TRANS. 8w. 6V6 to 2-3 chms B/6;
10w. 6V6, PX4, 6L6 to 3-5-8-15 ohms, 15/11, 15-18w

strength and sensitivity, appealing to
both amateur and professionai radio

output, L.T

COBALT STEEL
MAGHET D.

2 s.

. Resistance : 4,000 ohms.
Impedance: 14,000 chms at |,000 c/s.
For full details of other models in
the wide S. G. Brown range, please
write for IHustrated Brochure **§.”

2.6. Brown 11,

SHAKESPFARE ST.. WATFORD. HERTS.
ford 724|

680v. 30ma., 6/9.
1/9. Fil. Trans, 230v. input 6.3v }.5a, output 5
NEW BOXED EX.GOV. VALVES. 954, 956,2/9
KT66, 10/6 ; SP4, 4/6 ; KTZ41,4/3.9D2, 3/3 ; 6K7G,
6J7G, 6/11; 5U4G, N 46 9/6; VU )20,

VP4B, B/9; 163, 6/11. UNBOX

(Ex New Equipment). HL210, 2/3 ; KT2, 4/9;
5G215, 3/9; DI, 1/3; EF36, 5/3; VRIIG6, 2/I1;
EASO, 2/9; VT6IA, 1/9. Al Guaranteed. TERMS,

W.O. or C.
£3. Full list 4d. Special list for trade, 4d.

6L6 etc. to 3 and I5 ohms 21/9. MISC. ITEMS.
MAINS TRANS. 200-250v. input, 320v. 70ma., Auto
. 6.3v,, 3a, 7/9; Ex. Gov. Smoothing
Chokes, 100 ma. 1Gh, 100 ohms. Frop. 4/3. Sel. Rects.
E.H.T. Smoothers 0.5 mfd 3500v.

Q.D. over £1. Post /3 extra under

Terephon

13

RADIO CLEARANCE LTD.

27, TOTTENHAM COURT ROAD, W.I MUS 9188

SPECIAL LINE TELEVISION COMPONENTS

Comprising, Line Transformer with E.H.T. winding (gives 7KV using E,Y.51), Scanning Coils (low

imp line and frame), and Focus Coil (res 10,000, current approx. 20 mA). Special offer at 42 /- the set,
Post 1/6, while they last.

MEDIUM-WAVE PERSONAL RECEIVERS

3-valve medium-wave dry battery operated receiver, housed in smart bakelite box, size 7° x 64" x 5%, with

tic carrying handle. T.R.F. circuit, using 3-1.T.4 valves, with reaction. Output to pair of lightweight

.R. phones, self-contained. Frame aerial in lid, provision for external aerial, S.M. dial. Powered by

self-contained dry batteries, |-W 1435 and 2-U2's. Supplied brand new, with valves and batteries.

Open the lid and it plays. Covers whole M.W. band. Purchase Tax paid £4/4/0. Not ex-Govt. surplus.

Postage paid.
MOVING COIL METERS

2 in. Square bakelite cased O/5mA, 6/6; 0-50mA, 7/6; 0-300v, D.C. with series res., 8/-;
24in. bakelite cased, 0-200mA, 9/6; all fiush mounting. 3iin. Projection Type, 0-3500v, series res.

incorporated 16/6.
ROTARY POWER. UNITS
Type 104. 12v D.C. input, outputs 250v 65mA, 6.5v, 2.5A, D.C. P.M. rotary on chassis with cover,
size 8" x 41" x 64", 7/-, post paid. Type 87, input 24v. output as Type 104, 6 /6 post paid.
© MAINS TRANSFORMERS
Primary 0-110/210/240v 50c/s. Sec, 300-0-300v, 80mA, 6.3v 2.5A, 4v'2A, 15/6, post paid.
Primary 200/250v 50c/s. Sec. 6.3v 3A, autowound, 8 /-, post paid.
Primary 200/250v 50c/s. Sec. 280-0-280v, 60mA, 6.3v 2A, 4v |.1A, 14/6 post paid.
P.M. LOUDSPEAKERS
6tin. P.M. New and Boxed, 12/6 post paid. [0in. P.M. with Trans. 45000, 33/6 P.P.
SMOOTHING CHOKES
20H, 80mA, 350z ... 6/6

MANSBRIDGE CONDENSERS
4mf. 1000v. wkg., 3/6 each, §/- pair, post paid.

5H,200mA, 100z ... §5/6 8H, 250mA, 50 z Potved 18/-

Short Wave Magazine, Volume IX
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SAMSONS—

SURPLUS STORES

AERIAL MASTS R.AF. Type 50 Complete kit
consists of 9 Tubular Steel sections length 4ft.
diameter 2in. Set' of pickets, Tap plate, guys
stay wires, and all fittings. Supplied Brand New.
in canvas carrying bags. Ideal for TV Aerial
Masts. £8/10/- Carr. 7/6.

FIELD TELEPHONES Type D.5 in’ perfect
condition complete with hand Set. Single Head-
phone, and 2 liv cells. £3/5/- Carr. 4/-.

FIELD TELEPHONE CABLE Type D3 on
| mile Drums Brand ‘New 55/-. Carr. 5/-.

DESYNN TRIMMERS 2v Type No 167 10/6
post 9d. .

HEAVY DUTY TRANSFORMERS Prim
180v 230v 50 cy. Sec. 14-20v 20 Amps 52 {6 Carr.2/6.
Prim. 200-240v 50cy Sec. 6.3v |5amps 18 /6 carr. 1 /6
Prim. 100-250v 50cy. Sec. 28-29-30-31 v 2! Amps
£4/15 /- carr. 5/-.;

PAINTON ATTENUATORS 5000 ohms
in 75 ohm Steps 10/6 post /-,

= 169/171 EDGWARE ROAD ——
"LONDON, W.2. Tel: PAD 7851
128 Tottenham Court Road, W.I. Tel : EUS 5982
Hundreds of Bargains for Callers
Edgware Road Branch Open All Day Saturday.
All orders & enquiries toour Edgware Rd.branch please

To HAMS & DEALERS

WE WANT 10 BUY

AMERICAN SURPLUS
EQUIPMENT OF EVERY KIND

FOR RADIO HAM SHACK-—
NEW YORK’S LEADING DEALERS

RECEIVERS * TRANSMITTERS
TEST SETS - SIGNAL GENS.
EVERYTHING ELECTRONIC

We are interested in any quantity, from one
upwards.

*‘Phone us immediately, transfer charge
SOLE AGENTS IN GT. BRITAIN

ALTHAM RADIO CO BRAZENNOSE ST
MANCHESTER 2 Tel: DEAnsgate 5387 '

“SENSITIVE TRF RECEIVER”

(Amos & Johnstone W.W. November Issue)

SMITHS

of EDGWARE ROAD

THE COMPONENT SPECIALISTS

Can supply ALL the parts as used
by the designers, for this amazing
_receiver.

TOTAL COST about £ 7

Send For Complete Priced List of Parts

H. L. SMITH & CO., LTD.

ELECTRONIC COMPONENT SPECIALISTS
287/9 Edgware Rd., London, W.2
Tel. Paddington 5891. Hours 9 till 6 (Thurs, 1 o’clock)

Near Edgware Road station, Metropolitan and
Bakerloo

dm AR 15

YOU CAN RELY ON US FOR BRAND NEW,
CLEAN COMPETITIVE COMPONENTS.
VALVE MANUALS.

BRIMAR, OSRAM, MULLARD, 5/- each.

VALVES

In addition to our large stock we again have a few of
the ing :—6C5gt., 7 /-, EF54 76, 6H6 metal
4/6, 6FI12 10/—, ECC32, 8/6; EL32 ’Mullard), 7/6;
2155G, 4/6 ; 6SH7 Metal, 6/6 ; 6D6, 8/- ; 6AKS, 8/6 5
6K6,716 ;77,716 ; U78,10/— ; N37, 10/- ; EF50,7/6 ;
954, 5/— ; CV1i14l, 4v Thyratron, 5 /-.

MINIATURE SHORT WAVE TUNING CON-
DENSERS. 25 Pf. Single Section, Ceramic. Size [
ix 14 x I4ins. Spindle 3in, 2/6. 25 Pf. do. 1§ x I} x
ins, Spindie %in. 2/6. 30 Pf. do. 1F x | x l¥ins.

Spindle in. 2/6. 65 Pf. do. 4 x 1 x l¥ins. Spindle ggn.
2/6. 25 Pf. Split Stator, Ceramic, Size 14 x 13 x Hin.
Spindle lin. 2/6. 5 x 5 of. ganged 2/6.

FILAMENT TRANSFORMERS

Finished in green crackle and of very small dimensions
210/240v to 6.3v at 1.5a. 8/6 ; 210/240v to 6.3v 3a 12/6.
SELENIUM RECTIFIERS

RMI, 4/6. RM2, 5/-. RM3, 6 /-, EHT50, 22/6. EHTA45,
20/6. 12v. Smja meter rectifiers, | /- each. WX6,
WX3, new midget type 3/5. 36EHT 100, 27/10.
{ mja meter rectifier Westinghouse, 11 /4.

LT51 12v. 1+ amps. Westinghouse 17 /6.
SPEAKER TRANSFORMERS

Elstone B Ratio, 7/6 ; midget mains pentode, 4/-;
super midget for personals to match 354, DL92, 5/-.
TWIN-GANGS

.0005mfd New, C. | with sl ion drive and
drum, rubber mounting, standard size, 10/6.
YAXLEY

6 pole, 3 way 4/6. 4 pole, 3 way 3/6.
Oon't forget some postage, chaps.
RADIO SERVICING CO.
Dept. M/O, 444 Wandsworth Road, Clapham,
S.W.8 MACaulay 4155
CATALOGUE No. 10 available 24d, stamp
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BROOKES of GREENWICH

Type “S”

Frequency range
100 kefs to 15
me/s. Black bake-
lite case 1§ins.
high, 1fins.
wide, 3in, thick,
with two gin.
diameter pins
spaced 2in. cen-
tres.

World-famous
for Crystals of
Supreme Accuracy

KES

CRYSTBLS LIMITE‘:'
0 Stockwell Street, Green'
‘ Lo 7:8..Grams: Ktals

ich §
ednc;':. Cable:

phone: Gre 5: Xtals, London

Green. Lo

Bargains in Test Gear, etc.

SPECIAL OFFER OF TEST GEAR. All guaranteed
and Lab. tested. R.C.22] Frequency Meters 120 ke/s
to 20 Mc/s accuracy 0.005% Battery operated, complete
with all charts and crystals, new £40. Meters internally
as new but cases store soiled £30 to £35 each. Signal
Generators, Wavemeters etc. Send for list.
MEGGER. EVERSHED AND VIGNOLES 5000
volts 2000 megs. in pol. wood case.

RECORD!NG METERS. Everett Edgcumbe 230
volts A.C. 3-0-3 milli-volts with extra marker. Pen
operated from small solenoid, wall mounting, iron
case, as new.

CONDENSERS 250 volt paper 2 mfd. 10/6 doz.
1+ 1 mfd. 7/6 doz., 8 mfd. 4000 volts, 4 mfd 1000 volts,
2 mid. 2500 volts. Write for list.
ELECTROSTATIC VOLTMETERS Everett
Edgcumbe 2fin. flush {500 volts 65/— Voltmeters
2in. flush D.C. m.c. 0-20 volts 8/6 post 9d. Ammeters
to match 0-50 amps. 10/~ plus 9d. post.
RESISTANCES. Variable double tube sliders |52
ohms 2 amps. all as new 30/~ post 2/- single tube 300
ohms + amp I1§/— post 1/-.

TRANSFORMERS double wound 230/110 volts
50 cycles £6/10/-, carr. 5/- Auto Transformers
230/110 volts Met-Vie, 500 watt £4/10/— carr. 5/-.
RECTIFIERS { wave selenium 500 volts 40 m.a.
7/6. 20 volts |4 amps 15/-.

WESTINGHOUSE Metal Rectifier Units.
Transformer and Rectifier in Vent. Metal Case. 230
volt 50 c/s. input 50 volts 5 amps. output £9. 50 volts
1+ amps. £6. 50 volts # amps. £4/10 /- carr. extra.
SUNDRIES. Dewar Key Switches 3/6. 125 watt
Chokes 21 /-. Pye co-axial sockets, right angle entry
1 /-. Plugs 528 or 628 9d. each. Telephone Plugs 2/6
Jacks 1 /6.

ELECTRADIX RADIOS
214 QUEENSTOWN ROAD, LONDON, S.W.8
Telephone : MACaulay 2159 o

MULTIPLIER.

ohm output, suitable for use with EF4336B.

R.C.A. TRANSMITTER ET4336.

UNUSED AND RECONDITIONED

THIS MAGNIFICENT TRANSMITTER IS COMPLETE IN ONETOTALLY
ENCLOSED RACK AND INCLUDES AERIAL TUNING PANEL.

TUBE LINE UP : 807 C.O./Buffer. Two 813 P.A. Two 805 P.P. Class B Modulator.
Four 866A Rectifiers. CONTROLS : Manua! or Remote. POWER OUTPUT :
Normal 350 watts, FREQUENCY COVERAGE : Normal 2 to 20 mcs continuous
FREQUENCY CONTROL. THE TRANSMITTER HAS A DETACHABLE
FRONT PANEL FOR INSERTION OF WILCOX GAY V.FO. OR CRYSTAL

20 page manual and circuit diagram with each equipment. Every Instrument is

Air Tested and Guaranteed perfect.

WILCOX GAY Crystal Multiplier for use with above transmitter.

WILCOX GAY VFO for use with above transmitter.

R.C.A. ET4336 SPARES. Very large stocks of essential maintenance spares available,
McELROY-ADAMS Manufacturing Group Ltd.
(Sole concessionaries U.K, for Hallicrafter Communication Equipment)

Phone Fulham 1138/9. 46 GREYHOUND ROAD, LONDON, W.6. Cables Hallicraft London.

SPEECH AMPLIFIER British made with 500

Short Wave Magazine, Volume 1X
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COMPLETE NOISE LIMITERS : Wired on
a small sub-chassis with 6H6 type valve, boxed,
with circuit and instructions. Only 5 /- post free.
TRANSMITTING TUBES: Type 807, 10/-
each ; 813, new and boxed £3/10/0 each ; 866A,
17/6 each. Few on nly.

HEAVY DUTY L.F CHOKES, Fully Potted :
30 H. 100 mA. 150 ohms (weight l4|b) Price 13/6.
20 H. 126 mA. 100 ohms. (weight 14lb.), Price
15/6. 30 H. 150 mA. 150 ohms (weight 18lb.)
Price 17/6. All carriage paid. Eire 5/- extra.

20 H. 120 mA. unshrouded chokes, new goods.
Price 15/9. Packing and postage, /6.

HEAVY DUTY POTS: 500 ohms only.
Toroidal type by P. X. Fox, worth I5/-, Our
Price 3/6 each.

MORSE PRACTICE SETS, with double-action
buzzer, output for phones, excellent key. Requires
only 4} V. battery. As new. 7/6, postage and
packing |/-.

THROAT MIKES : Dual unit, 4/ each. Post 6d.
TWIN FEEDER : 300 ohm Heavy Twin Ribbon
Feeder 5d. per yard. Standard K25 300 ohm.
Twin Ribbon Feeder 9d. per yard. K24, 150 ochm
9d. per yard. Co-ax. Cable %in. dia. 70 ohm 8d.
Per yard ; tin. dia., 1/3 per yard. Post on above
feeder and cable 1/6, any length.

This Month’s Bargains

G2AK

HEAVY DUTY |0 W. push—pull output trans-
formers, 15-1, 22-1 and 45-1, 15/9, Packing and
postage, |/6.

TANNOY POWER MIKES :
each. Post |/-.

AMERICAN Single Button Carbon Breast
Mikes with aluminium diaphragm. Beautiful job.
Only 5/- each. Packing and postage, |/-.

R.F. CHOKES : Pie wound, 2.5 mH., 100 mA,,
receiver type, 9d. each, or 7 /6 per doz. ; 250 mA.,
transmitter type, |/~ each, 10/~ per doz.
MIDGET l.4v. Valves. iT4, 1S5, 1RS,
154 8/6 each. Set of 4, 30/~. Type 354, 10/-,
H. D. RHEOSTATS. .4 ohms, 25 amps, 5/-,
postage and packing 1/6.

METERS : 2{in. Flush Mounting M.C. 100 mA,,
500 mA., and 20 mA., 12/6 each. 2in, Flush M. c
500 wA., 10/-; 5 mA,, 7/6~ and 0.5 A. Thermo, 5 /~.
Special offer 2iin. Flush 0-) mA. Réctifier Meter,
scaled 0-10 V., 22/6 each. Few only.

TEST PRODS for Test Meters, Red and Black,
4/6 Pair.

CRYSTAL DIODES, 3 /9 each. GERMANIUM
DIODES, 5/6 cach.
“AVO " MULTIPLIERS : 4,800 V. for Model
40, 5/- each, postage and packing 9d

Few only, 7/6

Carriage paid on all orders over £] except where stated. Please include small amount for orders under £}
PLEASE PRINT YOUR NAME & ADDRESS

CHAS. H. YOUNG, 62AK

All Callers to 110 Dale End, Blrmmgham CENTRAL 1635
Mail Orders to 102 Holloway Head Birmingham MIDLAND 3254

The efficiency of your
equipment depends on
E .
the solder that you use
;3

Just a single faulty connection may interfere
seriously with reception or transmission. Make

sure that every joint is sound by using Ersin
Multicore—the 3-core solder that ensures complete

freedom from “dry” or H.R. joints.

use in the home.

joints. Price 6d.

This is the Handyman (Size
2) Carton, specially made for
Contains
enough solder for 200 average

Hlustrated above is the

maintenance use. Price §/-.

and electrical shops.

MULTICORE SOLDERS LTD., MELLIER HOUSE, ALBEMARLE ST., LONDON, W.| ¢ REGent 1411}
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Both
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Ower 250 pagesof technical data and circuit information are contained
in the new Osram Valve Manual. Radio engineers and enthusiasts

everywhere are finding it of constant assistance for reference.

MAKE SURE OF YOUR COPY — SEE YOUR RADIO DEALER NOW'!

[ T T R ST S
, (plus ninepence for
postage and packing
== if vou send for it)

E GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C2.

It contains, among other things, technical data on:
Osram receiving walves ; G.E.C. cathode ray tubes;
photocells 5 germanium crystals and all other G.E.C.
electronic devices as well as comparative and replace-

ment tables ; typical walwve circuits, etc. etc.

HIHHE TSR

e R T HITT
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Forward

Once again we are happy to be able to wish all our Readers,
at home and over the seas, and our friends and supporters
in the Trade, the best of good wishes for the New Year now
upon us.

It will remain the purpose and the function of SHORT WAVE
MAGAZINE to murror activity and results on the operating
bands, to present an even wider range of practical material
on methods and techniques, and to comment freely (and we
hope fairly) on all those matters of interest in the world of
Amateur Radio.

The field of amateur endeavour is now far wider than it has
ever been, and the wumber of those interested in Amateur
Radio is, as we know, constantly increasing. Many of those
licensed in recent years are qualified engineers, some with a
high skill or a considerable reputation quite unconnected with
radio as a profession.~ This is all to the good, and believing
as we do that Amateur Radio is an important scientific hobby
which can give great intellectual satisfaction, we arve glad to
welcome those newcomers who arve professionally qualified in
other fields. At the same time, theve is plenty of room for
and much to interest the jumior beginner who just wants to
build some simple gear and get on the awr. And he is no
less welcome.

Our good wishes to everyone who may vead these words, and
may this coming year be full of interest and achievement for
us all.

i
M”’Z;ﬂ-

/'
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Fundamental Dﬁve
Oscillator For Ten

DESIGN AND
CONSTRUCTION

By L. G. BLUNDELL (G5LB)

ANY amateurs will, no doubt, be

interested in a drive system which
has been in use at the writer’s station for
the best part of two yvears, and which is
completely free of the difficuities
associated with television interference
caused by harmonics arising from a low-
frequency source of drive.

Between September 1947 and June
1948 operations on 28-30 mc (the only
band used at GS5LB) were subject to
considerable curtailment, voluntary and
otherwise, because of 42-45 mc har-
monics generated and radiated from the
Tritet CO/FD/PA transmitter. Many
months were subsequently spent in
““ trapping ' and filtering various circuits
in the transmitter. and eventually a
reasonable reduction was effected in the
local field strength of the offending
harmonic component. This state of
affairs only held good. however, so long
as no great change in operating
frequency was made, and in the event of
an appreciable change being necessary
in the operating frequency, then it
became essential, in order to keep the
harmonic component down to the
previous level, to re-tune the various
traps in circuit.

Such a procedure was not particularly
attractive, as a certain amount of
flexibility was desirable from time to
time, according to the state of activity
on the band. Further, in the event of
VFO facilities being incorporated in the
transmitter in place of a range of
crystals, the comparative inflexibility
imposed by the high-Q trap circuits
would be even more aggravating, and.
in the writer’s private opinion, the
general situation was rather indicative of
that where one can lose on both swing
and roundabout!

Practical Philosophy — ¢ Straight
Through” Operation-

Consideration of causes and effects
impelled the train of thought toward the

652

This is an ingenious and entirely
practicable approach to the problem of
producing a stable VFQ unit for direct
control on the 10-metre band. The
advantages of being able to do this
successfully are obvious when TVI is a
local problem—the danger of harmonics
or ‘“odd noises” falling in the TV
channels can be reduced if not
eliminated —Editor.

obvious-enough answer: that if natural
order harmonics were to be * barred”
below, say, 50 mc, then the fundamental
frequency cannot be below 25 mc. On
the other hand, harmonics in the 50-60
mc spectrum might very well be, under
certain circumstances, an embarrassment.
So, the circumstances required for 28-30
mc are that the fundamental frequency
be also the operating frequency (or vice -
versa if you prefer it that way) and,
possibly, no second harmonic  worth
speaking of. As the latter contingency
can be taken care of by means of a well-
balanced push-pull final amplifier, the
prime question is the appropriate type
of oscillator for use on the frequencies
concerned.

Oscillator for 28-30 mc

For some reason. or reasons, the use
of stable self-excited oscillators in the
higher HF ranges seems to be restricted
(in a very general sense) to receiving
equipment, although it is. evident that
the high orders of frequency stability
demanded in such employment (and
comparatively easily provided) could be
more often utilised in a transmitting
frequency source, where, by and large,
reliance is placed on quartz plate con-
trol (operated in fundamental or
harmonic mode). and a number of plates
provided to give the required frequency
range. :

So far as the writer was concerned,
quartz control was immediately “ out”
because of cost and inconvenience, and
a good alternative had to be found. The
problem was referred to standard and
accepted professional text-book treat-
ment of the subject. and after due
thought had been given to the physical
and mechanical requirements of this,
that, and the other circuit, a final choice
was made in favour of the standard
electron-coupled Colpitts circuit, with
but one modification. The modification
consisted simply of replacing the normal
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VRt

VR2
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Queput

RFC

Fig. 1. Circuit arrangement of 28-30 mc ECO

described by G5LB. The objective was an

oscillator sufficiently stable to give direct
control on Ten.

7\ Coax socket

coil with a length of 80 ohm coaxial
cable to act as a linear (or near linear)
circuit,

Design and Construction of the
28-30 me¢ ECO

Having made the choice of circuit
with the single component modification
noted above, a prototype was made up
for test and experimental treatment, and
Fig. 1 shows the circuit and components
as used by the writer. It will be
appreciated that the. HT voltage
regulating components can well be on
the power supply chassis, but since these
components are actually a very impor-
fant part of the ECO as a whole, they
have been, for the purpose of reference,
included in the diagram.

It will not be out of place at this
point to state that, in the construction
and operation of a stable oscillator for
the frequencies in question, due regard
must be given to all those circumstances
and conditions which can and will affect
the overall stability characteristics of the
circuit, i.e. internal and external screen-
ing of the valve, complete screening of
the respective “input” and “ output”
sections of the circuit, and, equally
important, mechanical rigidity in chassis
work and the mounting of components.
These latter requirements are all the
more important where the ultimately
amplified and radiated signal frequency
is the same as the oscillator frequency.

Short Wave Magazine, Volume IX

Table of Values
Fig. 1. Basic 10-metre VFO as described by
: G5LB.

Cl = 30-40 ppF. mndget tuning
C2, C3 = 20-30 puF, midget trimmer
C4 = 10-50 puF, silver mica

C3.C6 = .005 gF mica
C7 = 500 puF. silver mica
R1 = 100,000 ohms, %-watt
L1 = Close-wound on small former to

self-resonate at 29 mc
REC = Standard RF choke
VR2, VR3 = 5.130 stabilisers
Valve = 807

The same high order of inter-circuit
and external screening must also be
achieved in respect of all the isolating
or buffer stages which complete the drive
unit. (To this end. the writer cheerfully
admits to having spent all of three
months in arriving at a physical and
mechanical design which met the various
requirements, before daring to put an
ECO controlled signal on the air!)

Fig 2 shows how a great deal can be
achieved by way of screening-up the
circuits when using 807-type valves. The

‘components can be nicely placed round

the respective ends of the valve, and,
when all are mounted and wired up, the
end sections can be completely boxed in.

To those amateurs wishing to use
valves other than 807’s, e.g. single-ended
types. it will be apparent that more
normal types of chassis can be employed.
Under these circumstances, however, it
must be realised that the matter of
external screening, and screening between
input’ and output sections of each stage,
must- be made as complete as possible.
As Fig. 1 shows, there is nothing
“fancy ” about the circuit or the various
components comprising it, and, providing
it is constructed with reasonable care, it
will give a signal which is comparable
with many lower frequency counterparts.

Checking Oscillator Performance

For the purpose of initial running
tests, leave off the chassis end-covers,
and, assuming a valve has been inserted,
connect up to an appropriate power
supply, the HT side of which is known
to have fairly good regulation, and to
be well smoothed. Switch on power and,
after valve has thoroughly warmed up,
note reading on HT feed meter. Check
that the reading is reasonable for the
valve in use considering the anode and
screen volts applied, and the fact that
the circuit is, as yet, in a non-oscillating
condition (or should be so).

If all is so far in order, procure a 7-ft.
length of 80 ohm coaxial cable, fix a
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temporary shorting contact between
inner and outer conductors at one end,
and attach a proper coaxial-type plug at
the other.

Next, set Cl, C2 and C3 at half
capacity and then plug the coaxial cable
into the socket provided on the ECO
chassis. Having done this, note reading
on HT feed meter. If the reading has
dropped substantially, and the new read-
ing is steady. it may be taken that the
circuit is now oscillating fairly readily
at a frequency which has yet to be
determined.

Leave the oscillator running; in the
meantime, bring into use a well-
calibrated receiver. and set up to cover
the range of. say, 20 mc to 30 mec.
Allow the receiver to warm up
thoroughly. then switch in BFO. Now
search for the signal from the ECO, the
strength of which, when located, should
leave ‘no room for doubting the source
of the signal. ’

Having located the ECO signal, tune
for a beat-note of about 1 kc and let
things run at that for the next fifteen or
twenty minutes (the receiver should be
operated with RF gain control backed
off as far as possible). During this
period just sit back and listen pretty

Bracer (4 off)

Coax socket /

carefully. and critically, to the beat-note
produced by the receiver. The beat-note,
if the ECO is in fair shape, and the
receiver ditto, should be in the region of
T8 to T9. If, however, it is worse than
T8, then the power supply HT smooth-
ing should be checked for ripple. If the
HT supply is known, or found, to be as
near-as-no-matter pure DC, then it
would be as well to check the ECO
valve for poor heater/cathode insulation.
If these two items prove faultless, then
then whole set-up — ECO, power supply
and receiver —should be checked for
“ out-of-place ” AC.

Assuming that the beat-note qualifies
at least for T8, the next step is to get
the ECO frequency up into the 28-30 mc
band. This is very easily accomplished
by pruning-down the coaxial line 6
inches at a time (replacing the shorting
device after each cut, of course) and
locating the new frequency each time
on the receiver. On arrival at a
frequency of 26/27 mc, the next few
cuts off the coaxial line should be made
in steps of about % inch at a time, until
28 mc is reached ; then stop cutting and
make a better job of the short circuit
between inner and outer conductors by
lightly soldering together. Let the ECO

End cover {2 off)

(o]

Fig. 2. Chassis design for the ECO-Driver, on the lines discussed in the text. The ‘A’ and ‘D’

sections can be in 16-18 g. aluminium or dural ; ‘* B’ is a small tin can or tube to clear valve envelope ;

¢ C'is iin, or 3 /4in. angle, in the same material as ' A’ and ‘D.’ The sketch at lower right shows

how the chassis can be assembled head-to-tail. A rigid sub-panel must be provided to mount C1;

when bending up section ‘D, dimension ‘X' should allow for a close fit over the outside faces of
the bracing members ‘C.’
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run for another five minutes, and note
whether the frequency remains fairly
stable. If it is found that the frequency
“jumps ™ slightly, but erratically, it will
be necessary to check all soldered con-
nections in the ECO circuit, including
the end connections to all resistors and
condensers, and valve pin/socket con-
tacts, and so on. As it is very easy to be
misled in this particular matter, a check-
up should also be made on the receiver
and the power unit supplying the ECO.

If and when the signal is stable (apart,
maybe, from slight drift), power may
be taken off the ECO, and end covers
fitted over the open ends of the chassis.
In doing this, remember to provide lead
holes for the power leads and for the
connecting lead from C7 at the anode
end of the chassis. Remember also to
provide some ventilation apertures in the
anode “box,” or, alternatively, use a
good-quality metal gauze for the cover,
which material will give both adequate
screening and ventilation.

Final Adjustment and Checks

Now, with the ECO chassis fully
screened up, and all retaining bolts, etc.,
tightly screwed down, it is possible to
proceed with the final setting up of the
circuit and check for long-term stability.
First, re-set C2 and C3 to one-third of
maximum capacity. Second, connect a
10,000 ohm one-watt resistor to the end
of the lead from C7 and to chassis (this
provides a temporary -‘load circuit).
Third, ensure that C1 is still set at half-
capacity, and then re-apply power to the
circuit. In consequence of the adjust-
ments to C2 and C3, the operating
frequency will now be higher than
before, and the new frequency should
be logged on the receiver. Next, set Cl
to maximum capacity and again locate,
on the receiver, this last (and lower)
frequency, which will, most likely, be in
the region of 27 mc. Leave Cl at
maximum capacity, and again prune-
down the length of coaxial line in cuts
of one-quarter of an inch at a time
until, with a good short circuit between
inner aud outer at the cut, the frequency
comes up to 28 mc¢ dead on zero beat.
At this point remove the temporary
short-circuit and, stripping off a little of
the insulants, solder inner and outer
conductors together. It is most impor-
tant that a thoroughly good job be made
of this, both electrically and mechani-
cally. The best method is to leave about
one-quarter of an inch of the inner
conductor protruding, perfectly straight.
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Fig. 3. Circuitry for a simple broad-band
inter-stage coupling for the 28-30 mc Exciter.
See text for details and table for values.

Table of Values
Fig. 3. Inter-Stage coupling for 28 mc Operation

Cl, C2,C5 = .005 uF mica
C3, C4 = 500-1000 puF, silver mica
R1 = 5,000 ohms 5-w.
R2 = 1,000-2,000 ohms 2-w.
RFC = Standard RF choke

L1 = Close-wound to self-resonate at
about 28.5 mec

L2 = Close-wound to self-resonate at

29.5 mc
Valves = 807

(Note: L1/L2 comprise broad-band coupler)

out of the insulant, quickly tin about
one-half of its length with a very hot
iron, then pinch the outer braid round it
and twist tightly. Apply flux and solder
(with a very hot iron) to the twisted
portion and ensure that the solder is
fluid enough to penetrate through to,
and unite with, that on the centre
conductor. Allow the joint to cool
thoroughly before handling the cable
again. The cable can then be coiled and
strapped, or tied. to the chassis in some
convenient manner.

Setting-Up Tests

All is now ready for the main
“proving " test. but before starting this,
rotate C1 from maximum to minimum
capacity and note from the receiver
what tuning range is available. With
good quality coaxial line and similar
quality construction in C1, C2 and C3,
the tuning range should be at least 1.5
mc. The upper frequency limit depends
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on the self-capacity of the coaxial line
as reckoned against the various other
fixed circuit capacities. After this check.
take all power off the ECO and allow it
ample time to get ““stone cold,” but. in
the meantime, leave the receiver running
and bring into service a sub-standard
frequency source such as a 100 k¢
oscillator, with, if possible, a multi-
vibrator giving 10 or 5 kc check points.

. Set up receiver (BFO off) on the 29
mc harmonic from the sub-standard.
This signal should be made heavy

enough to give S5 to $6 on the receiver:

carrier meter (or something of the same
order if judged aurally). Now switch on
power to ECO and, immediately the HT
feed meter indicates that the circuit is
oscillating, quickly tune the ECO to zero
beat with the sub-standard signal on 29
mc, and note exact time. From this
moment, check, at intervals of five
minutes, the amount of drift exhibited
by the ECO until it reaches a stable
state. Do not rely on estimation of
beat-note frequency as an indication of
the amount of drift, but at the end of
the five-minute periods tune the receiver
from the sub-standard signal to the
middle of the ECO signal, and thus
measure the drift to some degree of
accuracy. After checking the amount of
drift in each period, the ECO should, of
course, be re-tuned to zero beat with the
sub-standard signal.

At GS5LB the average drift checks as
follows: In the first five minutes (from
cold start) 10 kc; at the end of second
five minutes, 3 kc; at end of third
five minutes, 14 kc; at end of fourth
five minutes, less than 1 kc. From then
on the frequency holds to within a few
hundred cycles of the sub-standard
frequency. In cases where the amount
of drift is appreciably in excess of
the above-mentioned average figures,
judicious raising or lowering of screen
- voltage to the ECO valve will effect
some control over the amount and
direction of drift. If the indications are
that a lower voltage than that obtaining
at the junction of the S.130 regulators is
required, then a resistance (of generous
rating) of appropriate value should be
inserted in the feed line to the valve. If
a higher voltage is required. then the
upper 8.130 should have some parallel
resistance placed across it.

Buffer Stages and Circaits -

It is not thought necessary to treat
this part of the equipment in detail,
since technique and operation are much
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the same as for lower frequency work.

However, it will not be out of place
to make several recommendations which
are appropriate to the  straight-through ™ .
method of operation on the frequencies
immediately concerned. Such recom-
mendations apply to the electrical
operating conditions and physical design
of the various stages involved.

In the first place. no less than three
buffer stages should be used between the
ECO and the final power amplifier.
These stages should be operated Class
A. B, and C. in that order. All these
stages should be run with DC inputs
well within valve ratings for each con-
dition of operation. With the ECO
giving complete VF facilities, it is, of
course, necessary that thg RF coupling
circuits in the successive buffer stages
be of the aperiodic or semi-aperiodic
variety.  Properly designed ‘ broad-
band ” couplings will. of course, be most
satisfactory, but rather expensive.
Alternatively, a very useful amount of
“proad-band ” characteristic can be
achieved by the use of RF chokes and
“ self-resonant ™ coils in capacity coupled
circuits. Fig. 3 gives an idea of the very
simple. but effective, arrangements used
by the writer.

With regard to the physical and
mechanical design of the various buffer
stages, it is strongly recommended that
the screening provided between input
and output circuits of each stage be
made as complete and as thorough as
possible. Likewise. the external screen-
ing of the same stages should be every
bit as good as that provided for the
oscillator.

It is further recommended that the
completed drive unit, comprising ECO
and the three buffer stages, be split, from
the power supply point of view, into two
sections, i.e. ECO and Class A buffer
(run continuously) with common power
source ; Classes B and C buffers with
common power source. Under these
circumstances, the <“drive on/off”
switching should be operated in the
Class B stage, and keying for CW in the
Class C stage. Appropriate metering
facilities should, of course, be incor-
porated in all feed circuits.

As stated in the opening paragraph of
this article, equipment such as described
has been in use over a period of nearly
three years, with an average run of three
hours per day, and. in spite of pretty
severe manhandling at various times, has
maintained the high order of operational
stability previously mentioned.
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Low Power Operating

QRP . QRM

By J. H. A. NEWTH (G3EJN)
and C. E. SUTTON (G3ANQ)

N the previous article, “ Beating the

QRM ** (Short Wave Magazine, Decem-
ber, 1951) the technical considerations
involved in reducing interference by
rational use of power were discussed.
The authors, in arriving at their con-
clusions, employed a three-watt signal
with such unexpected success that they
deviated somewhat from their original
intention in order to prove how effective
such a low input could be. This article
describes the operating methods they
had to use, as an example of what will
soon be common practice with increasing
QRO interference, and as a basis of
what will be necessary if any serious
attempt is ever made to reduce it in this
country on 80-metre CW by the use of
minimum power for domestic communi-
cation,

There is a general assumption.
invariably stressed in any article on QRP
{in this Magazine or any other) that Low
Power contacts are extraordinary. and
difficult if not impossible through the
‘heavy interference of powerful stations,
and that favourable times must be
chosen if such work is to be successful.
But when G3EJN. at Bristol, attempted
to get his 3-watt signal through to
G3ANQ on top of a 100-ft. building in
‘West Central London in the worst QRM
-ever known on “ Eighty,” both operators
were soon forced into an entirely new
attitude towards QRP working.

On the London aerial the strength of
‘the QRO stations is simply enormous ;
many of those mentioned in the previous
article. when properly tuned-in without
any excessive amplification, are clearly
readable on the speaker far out on the
1oof over 100 ft. from the cabin door.
Tt was soon realised that this interference
‘would not only have to be faced but
worked through, and so. hopeful but not
very sanguine, the two operators set out
to find a way through the screaming
barrage of QRM.

The Competition N

Hemmed in and almost obliterated by
the tremendous carriers of stations
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The first part of this interesting article
appeared in our issue for December,
1951. Here the authors discuss
experiendes with the operating methods
they evolved to meet normal QRM
conditions on 3.5 mc CW ; it was on
this band that their experiments were
carried out, using low power at all times.
—FEditor.

running inputs up to 50 times their own,
hammered by key clicks, flogged un-
mercifully by raucous ripple and bully-
ing phone, tormented by chirping CW
and the “yipe” and “twizzle” of
galloping VFO’s, night' after night,
through February, March and April of
last year, for two hours on end the two
QRP stations worked doggedly on, test-
ing and reporting, and finally rag-
chewing when the night’s work was
done.

That frequency shift, occasional repe-
tition, and call and counter-call, were
necessary to maintain contact and give
proper signal reports will be obvious ;
but no QSO was ever abandoned, nor
was contact ever lost, save for a few
minutes on some occasions, when 'EJN
attempted to fight his way through on a
new and often “weaker™ aerial.
Encouraged by continual practice,
emboldened by many a hairbreadth
escape, the authors came to. realise that
they could not only survive but actually
fight the QRO, and this spurred them on
to increasing audacity, out of which
came a new technique, which previously
they would never have considered
workable.

This technique is founded, in the first
place, on a perfect understanding
between the two operators, a mutual
determination not to be put off by any
kind of interference, close appreciation
of receiver selectivity, precise variation
of frequency, and rock-steady transmitter
note. In the second  place, they
developed an operating method which
calls for special description, since,
evolved from sheer necessity. it proved
to be their only chance of survival.

The Method of Meeting the QRM

At first. when heavy interference was
encountered. ’EJN stood by while "TANQ
searched frantically for a quiet (?) spot.
till one awful night, faced with a band
one mass .of stations, they decided, in
'EJN’s pathetic words, to “ stay here and
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go under together ” ! They won
through that desperate moment, from
which they never looked back, and so

the new technique' was born: a tech-
nique of short overs, “beat note
change,” “dodging the blot-dut” and

“ knifing through.”

Break working was employed by 'EJN,
while 'ANQ used a C/O switch, It
cannot be too clearly emphasised that
overs must be short, otherwise contact
will soon be lost. Break working helps,
but cannot be relied upon exclusively,
as the weak breaking signal is often

inaudible against the tremendous back-

ground. Call-signs also must be kept
to the minimum ; there is a general
tendency to overdo them, and this must
be avoided. The Post Office requires
each station to identify itself and its
contact, by sending both call-signs in the
prescribed manner at least once every
ten minutes, and, provided this is done,
they have no objection to break work-
ing. On the other hand, to work break
continually without call-signs 1is as
foolish as it is illegal, as two QRP
stations in heavy interference must keep
rapid and constant identification or lose
contact.

VFO is essential; no crystal-only
station would last five minutes in the
conditions under which the authors often
worked, even if several channels were
available. This is due to the vital
importance of a small frequency change,
discovered accidentally under the des-
perate conditions just described. With
this must be considered “ blot-out,” or
“QBO,” to give it the signal invented
by the authors to measure and give
warning of this particular menace.

Depending on receiver selectivity and
RF gain employed, the swamp or blot-
out effect of a powerful station extends
several kc either side of its frequency.
The actual strength of the wanted signal
has constantly to be considered, as well
as the amount by which it is reduced.
As no signal exists to warn the distant
operator of this, the authors appro-
priated QBO, which has an aircraft
sienificance which does not matter.
QRM, also employed, works upwards
in S-points, from 0 to 9, as is well
known. but OBO works downwards,
from 8 to 0. giving the nett S-value of
the vreviouslv reported sienal, thus:
S6. OBO4. ORM3. or briefly: S6, B4,
M3—a state of affairs often encountered.

With the wanted signal hemmed in
between two powerful stations, its S6
reduced two whole S-points. as in the
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above example, and a QRM of S3
besides, the receiving operator may need
some help to pull the traffic through.
Surprisingly, all he often wants is a
QSY of a few hundred cycles, enough
to give a clear beat-note difference from
the QRM3 just mentioned, and for this
the authors signalled “up™ or “dwn”
as needed. If the greater shift was
required, the necessary figure of kc was
added, and by this simple means contact
was maintained under apparently im-
possible conditions.

In Practice

Incredible as it may seem. the greatest
shift has been only 8 kc¢ off the schedule
channel—frequently, less than half this
—a movement which, at the outset, the
two operators would have thought un-
believably small. Receiver selectivity
and radiated signal strength have much
to do with this at both ends; the
essential thing in this working is to
provide sufficient margin against QBO,
which always appears suddenly. To
move too far is, invariably, to plunge
into fresh or worse interference.

Phone is another menace ; also strong
ripple—and here, perhaps, the two
operators scored their greatest triumph.
In London, the telephony jam is, of
course, appalling, but G3ANQ’s BRT400
has both crystal and audio filters, which
strip the sidebands most effectively.
Thanks to this “knifing” effect, ripple
and telephony have been made bearable,
and once, for twenty glorious minutes,
G3EJN in Bristol was read clearly
straight through the heart of a roaring
phone!

Chirp requires particular mention.
‘EJN would have been quite impossible
to read on most occasions without his
steady note with its trace of heavy
undertone. Drift, of course, is fatal, as

‘often there is literally no margin either

side. But chirping QRM is deadly, as
its clapper-like effect, moving to and fro
across the wanted signal and, especially,
the filter channel, makes note discrimina-
tion almost impossible.

Several other points need emphasis.
Instant come-back is vital ; if no answer
was heard. either station would query
or start calling in a few seconds, listen-
ing meanwhile for break, or instructions
to move out of sudden interference ;
contact cannot be maintained without
such rapidity and resource.

Important also is accurate, steady
sending and, especially, clear word-
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spacing ; the average speed was 14 to 16
w.p.m., with occasional excursions up to
20. There was no waiting for QRM to
finish: the two stations would never
have worked at all had they adopted
this popular practice. Neither was there
any running away from QBO—merely a
movement enough to minimise it if
excessive. The correct adjustment for
this, the ordering of the distant operator,
and interpretation on his part, are
matters of some mutual skill and
practice. It is difficult at first to believe
the penetration of a 3-watt signal among
powerful stations and instruct accord-
ingly ; also to give, when ordered, the
exact touch to the VFO for the critical
beat-note change on “up” and “dwn.”
The tendency is to go too far—about
1 kc—which may make reception hope-
less at the other end. It goes without
saying that VFO and receiver must be
accurately calibrated.

Control Signals

To facilitate understanding, each
ordered the other on the old sea prin-
ciple that the operator receiving is, for
the moment, in control; “k” or
“nw k ” being often added to his orders
to signify “go ahead at once without

Shielded Link
Construction

INCREASING COUPLING
By R. YOUNG (G3BTP)

HE shielded link constructed of

coaxial cable is gaining great favour
in amateur circles, since it provides a
simple way of obtaining inductive link
coupling with a minimum of capacitive
coupling. In use, however, there are
occasions when insufficient coupling can
be obtained with the single-turn link
available when coaxial cable is used in
the construction.

To obtain increased coupling, a two-
turn link can be made just as easily by
the use of 70-ohm screened twin cable
instead of coaxial cable, which gives the
necessary freedom from capacity effects,
yet permits of greater linkage. Its con-
struction can best be seen from the
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acknowledgment ” as in marine prac-
tice, which saves vital seconds. This
simple method, with the abbreviated
signalling of QBO, QRM and frequency
change already described, is clearer,
safer and faster than any use of QSV,
QSY, QSU or QSW. They were tried
and abandoned as too clumsy and time-
wasting for the rapid * push-to-talk ”
style working so necessary for con-
tinuous contact —and survival.

Finally, those who attempt this type
of CW work should realise that nothing
makes up for the ability to read Morse
through interference and a determination
to take on all comers regardless, and
fight them to a standstill ; for the com-
paratively quiet channe] invites endless
interference from QRO operators who
do not listen and phone stations who do
not care,

The authors, who succeeded far
beyond their expectations, feel that there
is more and better work to be done in
workshop and on the air in the further-
ance of this worthy and exhilarating
sport, and hope that their modest
experience may be an encouragement to
Low Power operators in securing fresh
triumphs for QRP, to the ultimate
benefit of Amateur Radio.

accompanying diagram, which is self-
explanatory.

It is hoped that this extension of an
original idea may prove helpful in those
cases where the maximum of coupling
is required.
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Voice Operated Carrier

DISCUSSING A
PRACTICAL CIRCUIT

By N. C. HOLMAN (ZS5GO)

WE have become so used to the
present system of transmitting a
steady carrier, and then adding audio
to it up to 509 of the carrier power,
that we are apt to regard it as the only
possible system.

However, radiating a constant car-
rier is a great waste of power, and it
might be preferable to vary the carrier
at a sub-audio frequency so that its
power at any instant is just sufficient to
allow 1009 modulation with the audio
power at that instant. Such a system
has been attempted since the earliest
days of radio-telephony, with a view to
obtaining another advantage of the
system—namely, that no send-receive
switch would be necessary, since as
soon as the operator stops talking, the
carrier will also cut off. The latter
advantage has not been so easy to
realise in practice.

Note that Voice Operated Carrier is
not the same as the suppressed carrier
used in SSSC (which transmits one side-
band without carrier), nor is it the same
as Super-modulation. Nor is the
V.0.CS.U. (Voice Operated Carrier
Switching Unit) of some Marconi trans-
mitters the same, since here the audio
power actually operates a relay to
switch the transmitter on and off in the
usual way.

It would be convenient to refer to the
normal system of modulation as com-
monly used today as Constant Carrier.
The name Voice Operated Carrier
would apply to all cases where the
carrier is varied at a sub-audio fre-
quency in addition to being modulated
at the audio frequency. One form of
V.O.C. is the Constant Modulation
system (to which this article refers), and
independently of this, there will be the
usual division into Plate or Screen
Modulation, and also there will be Plate
Control or Screen Control, according to
where the carrier control is applied.
Then again, there can be High Level or
Low Level modulation and control,
depending on whether the modulation
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This article discusses a VOC system
applied to the screen of the final RF
amplifier. It is shown that while satis-
factory operation can be obtained, the
system holds no great advantage over
the more usual AM control methods.
On the other hand, there is ample scope
for experiment in the development of
fully effective VOC circuits.—Editor.

and control are applied to the final
amplifier or to an earlier stage.

It is easy to represent the Constant
Modulation system pictorially. The
radio frequency oscillations are supposed
to be so rapid that they are not seen
individually, but as a shading—as in
fact they are seen on an oscilloscope
screen. The audio is supposed to be a
single word, or sound, and .the waves
have been reduced in number for clear-
ness. The oscilloscope should be set to
a low frequency sweep triggered by the
commencement of the audio. The great
waste of carrier power is clearly shown.
(Fig. 1.)

One such method of obtaining Con-
stant Modulation is to use a special

Audio

Constant
modulation

Fig. 1. Waveform shapes to illustrate the dis-
cussion in the text.
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modulation transformer with a centre-
tapped tertiary winding. (QS7, Apr.
1950.) Tests have been carried out
over several months on the 40-metre
band with this circuit, and also with a
simplified circuit which gives identical
results, but obviates the necessity for a
special modulation transformer, (Fig.
2.) The latter circuit uses a voltage
doubling rectifier to supply the DC
voltage for the screen control, and can
be quite easily added to any existing
transformer. The circuit works accord-
ing to plan, but nevertheless is not satis-
factory for the following reasons:

Practical Considerations

The first weakness is the result of
applying the control voltage to the
screen grid, and it is that the carrier
does not cut right off when not speak-
ing. The screen volts do go down to
zero, but the carrier remains at about
20% of its normal value, a manifesta-
tion which will be well known to all
who have tried keying a CW transmitter
in the screen of the final amplifier. A
negative voltage can be applied to the
screen, but it cuts down the maximum
of the carrier as well as the minimum—
the fact is, that with normal valves (this
article refers mainly to the 807 and 813)
the screen has not got a sufficiently high
mutual conductance to give the control
required (and the same limitation
applies to screen modulation also,
although this is incidental to the present
case). But some small negative voltage
can be used, and this is shown in the
circuit (Fig. 2) as being taken from the
final grid leak, avoiding the necessity
of a bias battery and not introducing
any undesirable complications. About
20 volts is a good value—with two 807’s
in parallel and a grid drive of 6mA, 30
volts will be available across a 5,000
ohm resistance in series with the usual
grid leak.

The second point is that not enough
control voltage is available. Heavy
overmodulation occurs on louder pass-
ages, and the carrier cannot be driven
up high enough to obtain the advantage
of being able to run the PA at higher
power than normal ratings. A screen
milliammeter is necessary as well as a
plate meter, and ideally the plate
current should swing up momentarily on
speech to 40°% more than the final
would normally be run on Constant
Carrier.

A third disadvantage applies to all
cases where the control voltage is taken
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Fig. 2. Essentials of a circuit for controlling on
the screen of the PA for VOG working.

from the modulation transformer, and
is that the condenser C2 heavily loads
the secondary (through the rectifier) and
cuts the highs, making the speech very
deep and muffled. Inserting a small
audio choke in the output from the
rectifier (both leads in the case of the
voltage-doubler circuit). obviates this at
the expense of a further fall in the
already inadequate DC control voltage.

The condenser C2 in Fig. 2 is of
importance because it defines the time-
constant of the control voltage, and-
holds the carrier on between words.
The maker’s figures for the screen grid
of the 807 are 6 mA. at 275 volts (with
600 volts on the plate) which repre-
sents a resistance of 46,000 ohms (or
23,000 for two valves in parallel).

Neglecting R1, which should be high
enough not to load the circuit too
much, say 100,000 ohms, this requires
a value of 04 uF for a time constant
of a fiftieth of a second (one valve) or
0.8 uF for two valves in parallel. The
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Fig. 3. ZS5GO has had this circuit under test with the results described in his article.

rectifier does not have to be taken into
consideration in this calculation as the
charge cannot leak away through it.

Satisfactory Solution

A circuit which overcomes these diffi-
culties is given in Fig. 3. A separate
channel is used for the carrier control,
and it-is much more successful than the
previous circuits in getting peak power
out of the finals, though it still does not
solve the problem of obtaining complete
carrier cut-off. A gain control is fitted
to the audio channel, and the control
channel is always run wide open.

After considerable tests with this
transmitter its good and bad points can
be enumerated. It certainly works
according to the book. Using a 60-watt
220-volt lamp as an artificial aerial
switched in to replace the 300-ohm line,
the lamp does not glow when not talk-
ing, but it lights to full brilliance on
whistling into the mike. The screen
current (with two 807’s in the final)
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swings from zero to 20 mA and the
plate current from 20 to 120 mA (with
no bias on the control rectifier). There
is plenty of output from the control
rectifier, so that some negative bias can
be applied for cutting down the idling
carrier., The question of distortion does
not arise since the control circuit does
not now load the modulation trans-
former.

Reports on this transmitter always
mention a very high background noise
when not speaking. Actually the noise
was normal, but it seemed much greater
since it was applied to a much smaller
carrier, and its effect was still further
exaggerated when the receiving station
was using AVC. Undue background
noise (as when using a carbon micro-
phone) must be avoided, since it would
hold the carrier on, and a muting device
might be added.

When testing this transmitter with a
steady audio note, the ’scope pattern
and the meter readings are indistinguish-
able from the normal system. The

Short Wave Magazine, January 1952



pattern on a trapezoidal figure is a dot
when not speaking, opening out into the
usual shape on modulation. When
using a linear sweep, triggered to the
audio, a defect of the system can clearly
be seen, namely that the carrier lags
slightly behind the audio, causing
momentary overmodulation at the begin-
ning of words.

-As a portable set working from a
battery and genemotor, the variation in
load as one talks can be clearly heard
in the change in speed of the genemotor.

The transmitter is quite satisfactory,
and fulfils all that was expected of the
design, but it seems to have insufficient
advantages over the normal Constant
Carrier system to make its adoption
worth while.

Long before the advent of power
tetrodes a controlled carrier system was
used in° which a Class-B modulator was
connected in series with the plate lead
to the triode final, and no doubt the
advantages and disadvantages of the
scheme were then fully disclosed, and
the whole matter was forgotten for
many years till its recent revival.

All in all, unless some new feature is
introduced (such as a special valve with
high mutual conductance of screen and
suppressor grid to plate) this system is
unlikely to replace our present high
level modulated Constant Carrier sets.
The present system which links up with
receiver design using AVC is after all
pretty well established and it would be
a revolution to alter it.

AAQOAA
e/ \

Reception of  Amateur
SSB- Telephony

FURTHER NOTES ON
RECEIVER ADJUSTMENT

Part II
By H. C. WOODHEAD (G2NX)

AVING become proficient in the
SSB tuning procedure, one may
examine the results a little more closely.
If the transmission is a good one,
having adequate suppression of the un-
wanted sideband, there will be a narrow
band A, over the whole of which
intelligible, even good quality, speech
will be received, as shown in Fig. 2;
but, in exploring this band more closely,
it will be found that there is only one
point, B, Fig. 3, where speech which is
a true reproduction of the speaker’s
voice, is received. On either side of
this point the voice appears to be higher
or lower in pitch than is normal. This
is only, to a small degree, insufficient
to render it unintelligible; indeed,
without knowing the speaker’s natural
voice, any point in this band would
pass as satisfactory. In other words,
there is a small amount of latitude of
adjustment in this area.
If the transmission is not a perfect
single sideband—that is to say, if some
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The first part of this arricle appeared in

our August issue and discussed in

general the principles involved in the

reception of SSB telephony rransmis-

sions on any standard amateur-band

receiver fitted with a variable-pitch BFO.
—Editor.

appreciable amount of the unwanted
sideband is present, this will show up in
the part marked A of Fig. 2. It will
no longer be true that there is some
latitude either side of the point B, Fig.
3. The raising or lowering of the voice
pitch will be noticed on either side of
B, but it is accompanied by what is

?
)
)
g
High pitch =1 Low pitch
voice 3 T voice
£
Tingy 3 Guttural
T 7 v
BFO scale

Fig. 3. This sketch expands Fig. 2 to illustrate
the argument in the text. iSec Part 1.)

1000~
—n
A

Fig. 4. A single 1000-cycle tone frequency with
reduced carrier.

B

Frequency
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Fig. 5. An imperfectly suppressed single-
ideband transmi of 1000-cycle tone.

best described as a “ frog in the throat ”
effect, The point B is very difficult, if
not impossible, to find. This is
especially noticeable if the unwanted
sideband is only slightly suppressed, and
in this case the raising and lowering of
the pitch is not nearly so clear., Each
side of B the voice seems to go both
guttural and tinny at the same time, so
that it is impossible to distinguish one
side from the other. When adjusted
very close to the point B, a kind of
beat note may be heard in the speech,
which- is only present when speech is
passing. The beat is due to the error
in setting the BFO and is caused by
the beating together of the two side-
bands, which are different from each
other by twice the error of the BFO.
This is much easier to observe if tone
is being transmitted instead of speech.

Testing with Tone

It is probably reasonable to say that
every SSB station should have a source
of pure tone permanently on hand for
testing, for it 1s almost an essential for
assessing the quality of the transmission.
It may therefore be of interest to con-
sider how the transmission will be
received in this case.

If the transmission has already been
adjusted by the BFO to give good
speech and the transmission is as it
should be. only one frequency will be
discernible in the receiver, which will
be the same as the original tone trans-
mitted, but will be caused by the beat
due to the difference in frequency
between the BFQO and the transmitted
frequency (transferred to the IF of the
receiver.)

This tone frequency can be reduced
to zero by shifting the BFO until it
agrees with the transmitted frequency.
Any carrier present would now appear
as a faint tone of the same frequency
as before. The loudness of the two
tones in these conditions may be used
as a measure. of the two signals——side-
band and carrier. It may be that no
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carrier is heard at all, though it is
sometimes an advantage to the receiving
end if some carrier, at very low level, is
put out by the transmitter.

This method of measurement will be
made clear by reference to Fig. 4, which
shows one sideband and reduced carrier.
If the BFO is set to zero beat with the
carrier B, then A will be heard as a
1000-cycle tone; if the BFO is set to
zero beat with the side frequency A,
then B will appear as a 1000-cycle tone
of lower level.

The case where there is some un-
wanted sideband as well as carrier is
shown in Fig. 5. First, if the BFO is
set exactly to zero beat with the residual
carrier B, a 1000-cycle tone will be pro-
vided from each side-frequency A and
C. If, however, the BFO be displaced
towards C by as much as one cycle,
then C will appear as 999 cycles and A
as 1001 cycles. There will also be a
slow beat of 2 cycles per second, which
will be proportional to the amplitude of
the unwanted side frequency C. It is
this latter which causes the “ frog in the
throat > effect on speech.

It is interesting to consider the same
test on a perfect transmission, with no
unwanted sideband. The resulting tone
in the receiver would be 1001 cycles
instead of 1000, and it is doubtful
whether many of us would be able to
detect the difference! It is the beat
with the unwanted sideband which
causes all the trouble and necessitates
its suppression.

Returning to the case shown in Fig. 5
and setting the BFQ to zero beat with
the wanted side-frequency A, then B
will appear as the 1000-cycle tone and
C its second harmonic. An hour spent
in tuning around on the lines indicated
above will go far to elucidate the
mysteries of SSB.

Receiver Improvements

There are, of course, one or two
directions in which the average com-

ke 3xef<—

Fig. 6. The response usually to be expected from
a receiver, compared with the ideal.

Ftequcncar
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munications receiver fails to make the
most of the advantages of SSB working.
Notably, the first oscillator—which is
usually the most critical one—may be

lacking in frequency stability and, in-

consequence, it may be necessary to
re-tune the BFQO continually to com-
pensate for drift. Not that this is an
insuperable difficulty ; it can usually be
overcome by stabilisng the HT supply
to the first oscillator with a VR 150
{which ought to be done in any case).

Then there is the question of band-
width. SSB uses less than half the
bandwidth of the ordinary AM system,
and, to take full advantage of i, the
receiver bandwidth should be cut down
to suit. This can usually be done by
employing a fairly narrow band in the
case of a receiver provided with a
switched bandwidth. If SSB, occupying
less ‘than 3 kc, is received in
the full-bandwidth conditions, which
may be + 6 kc (that is, a
total width of 12 kc¢), noise and
QRM will be reeeived over the whole
12 kc and will be four times as great
as if the receiver band was cut down
to 3 kc. It should be borne in mind.
in this connection, that the narrower
bands, such as 3 kec, on the average
communications receiver are likely to be
similar to A of Fig. 6. whereas ideally
they should be like B.

Again, on some types of receiver one
finds that there is a tendency for the
BFO to “pull in” on low frequencies.
The principle is that if a stable oscilla-
tor is supplied with a small amount of
power at a frequency very close to its
own, it is liable to “lock on™ to this
frequency instead of its own. The

effect depends on the power of the-

external signal and the proximity of the
two frequencies. The higher the power
and the closer the two frequencies, the
more likely is it to occur. The effect is
familiar to anyone who has constructed
convertors for use on VHF bands. The
condition is illustrated in Fig. 7, where
A shows the case where there is no
pulling and an audio frequency is
obtainable right down to “zero beat.
When pulling is experienced, the beat
frequency falls to zero some way before
the zero point is reached, and the BFO
is held in synchronism with the
signal right through to the same point
on the other side of what would have
been the zero point. This is shown in
B. Fig 7. 1t can be checked on any
receiver by tuning to a steady carrier.
switching on the BFO and tuning it
through zero to ascertain the lowest
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Fig. 7. When the BFO ‘‘ pulls ”’ under the con-
ditions explained in G2NX’s article, this is
what happens (B).

frequency which can be obtained with-
out the oscillator being pulled into
synchronism. The resuit can be com-
pared with that obtained when using a
heterodyne wavemeter to produce a beat
in a local receiver from an incoming
carrier. In thijs latter case beats can be
produced down to one every few
seconds without pulling in.

The pulling of the BFO depends
largely on the form of coupling between
it and the final IF stage. It may be
avoided by using a separate heterodyne
at the signal frequency, as indicated
above, instead of the IF, provided some
instrument like the BC-221 is available.
Many SSB stations use the leak signal
from the VFO of their AM transmitting
gear.

Future Development

There is plenty of scope, therefore,
for the development of special circuits
at the receiving end to suit SSB, though
most reception is being carried out at
the moment on ordinary receivers. One
suggestion has already been given in
Short Wave Magazine by G3AAT (July
1950), and no gdoubt the information in
his article may have encouraged others,
who are mainly interested in the receiv-
ing side, to try their hand. In view of
the close limits of tuning accuracy re-
quired on SSB. there is a definite need
for a receiver with a form of AFC to
hold it to the correct frequency, and
this will probably require the transmis-
sion ‘of a low-level pilot carrier such as
is used in the commercial SSB trans-
missions.

THANK YOU!

It is at this time of year that we take
a corner of space to thank all those
many readers who have been kind enough
to remember us with Christmas cards
and letters of encouragement and good
wishes. Each and every one is greatly
appreciated.
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General Purpose RF
Test Meter

USEFUL DE-BUGGGING
DEVICE
By F. E. WINGFIELD (G2AO0)

N these days of TVI and BCI, of odd

harmonics, triplers and quadruplers, it
is most necessary to know  where you
are and where things are going. Many
wave-meters have been used at G2AO,
all including crystal rectification and
meter indication. The one described
here was built as a result of not being
able to get into a small corner of the
transmitter with a 4-in, cube box when
chasing a TV bug let loose in a cable
form. It is named the D-B. or—
De-Bugger.

Circuit?—There is very little to it. and
all parts can be obtained from the junk
box, except possibly the IN34: it has
proved to have sharp tuning, although it

does not contain the recommended’

loosely-coupled meter circuit. The latter
did not lend itself to the probe type of
coil desired.

For those who wish to copy it exactly.
full details are given in the figures and
tables, Variations in dial readings will
naturally occur, but some dre given as a
guide.

The box was half of a long biscuit
tin and measures 7in. long x 3in, wide x
2in. deep ; fitted into one end is a piece
of i-in. thick perspex for mounting the
two sockets for the plug-in coils.

Application Notes

Before dealing with the uses to which
this instrument can be put, a few notes
about absorption wave-meters may not

Coil Data
Coil | Dim:A. T i SWG
A Surplus Inductance
104 H
B ‘ Fin. 115 40
C fin. 40 36
D lin. 15 3z
E gin. 6 | 20
F Loop jin. diam. silver plated copper
3%in. including top of plugs.
666

View of the completed RF Tester, which has
many practical applications.

be out of place. They are not highly

accurate for two reasons: (i) The indi-

cation of resonance is fairly broad when
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Circuit arrangement of the G2AO
De-Bugger—simple enough

& 1

3 T Swl

1
e

i

Fig. 1.

Table of Values
Fig. 1. Circuit of the G2ZAO DeBugger

Cl = 47 puF Ceramic
C2 = 100 uuF midget variable
C3 = 0.002 uF mica
C4 = 0.01 uF mica
R1 = 100 ohms %-watt
M = 0-200 microampere meter
Swl = SPST toggle switch
X = 1IN34 or BTH equivalent
L = See coil tables
J = Single circuit jack.

compared with the zero beat obtained
when using a heterodyne frequency
meter ; (il)) Owing to the fact that close
coupling is generally necessary between
the meter and the circuit being checked,
a certain amount of detuning occurs in
both circuits and therefore the calibra-
tion depends to some extent upon the
coupling.

On the other side of the house we
have the following:—(i) By using a
sensitive meter, the degree of coupling is
less and therefore does not cause so
much variation in calibration ; by using
a remote coupling cord, this is reduced

% perspex
, Top cotl
i platform
31/
4BA * ;
hank bushes —r
, ? P 3"
> (X2
37 \\Q.
X BOTTO v
2 h m 52\660)@5 ﬂ
!
i
i
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| i (This s o
; ' tepeated
i for back)
7 |}
i 1
i )
| i
; 1
! i o
! \2 “ /
M )

Material : 20 quage tiy plate sheet

Fig. 2. Details of the box for the RF Tester.

even more. (ii) No power supplies are
required. (iii) With the heterodyne
meter it is possible to get into trouble
with the number of harmonics present,

Coil Frequency Table

A | B : G i D \ E : F
Mec. | Dial | Mc. | Dial Me. | Dial | Me. " Dial | Mc. | Dial | Mc. | Dial
2.03 30 38 | 15 974, 9 , 24 | 7 56 85 | 136 5
2.0 32 3-52| 20 8 { 18 [ a1 | 13 18 15 128 8
18 16 254 | 535 7 | 29 V177 | 22 40 24 120 11
174 54 24 | 59 ‘6, 41 16 305 | 35 ' 33 104 17
2.3 | 69 57 8 14 41 32 41 96 21
|21 1 84 18 | 69 D12 ' 58 30 485 88 26
2 95 . 445| 84 R 67 28 57 ! 80 32
S 43 81 | 107 76 24 | 80 72 | 41
- : I 97| 935 | 22 975 | 64 53
i E ; ;’ 56 70
> ! s’ I8 98
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whereas with a simple tuned circuit this
is avoided, as it will only respond to
one frequency.

Apart from chasing RF along cables,
this meter can be used for checking
output frequencies, neutralizing, as a
phone monitor and as a field strength
meter.

To adapt the instrument as a field
strength meter a 48-in. (extended) long
telescopic whip aerial is attached to the
side of the case by means of feed-
through insulators which have clips
fitted to hold the aerial. When used for
this purpose, the rod should be fully
extended or made a half-wave on 144
mc and held horizontally. Immediate

Interior of the useful RF Tester
described by G2AO.
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Fig. 3. Dimensions of the coil former used by
G2A0 Winding specifications are given in the-
table.

field patterns can be traced out
easily. This aerial has also been
found wuseful for checking for RF

.in house wiring by putting it parallel

to the cables. For all other purposes,

the aerial should be removed when the

meter is in use, otherwise the pick-up: -
will not be concentrated in the required

area.

For checking the output frequencies.
of a doubler or any device producing
RF, great care must be taken that the
meter is coupled only to the circuit to
be measured and that no RF is being
picked up from other stages. To achieve
this, in difficult positions, a coupling line
has been made. This consists of a
coil, to which is connected a length of
coaxial cable with a detachable search
loop. which slides over the plug-in coils.

Neutralising Tester

When checking neutralising, make
sure that there is no stray coupling to-
earlier stages, When this is difficult,
due to a compact PA. the long lead can
be used without the search loop. The
lead should be connected directly to the
aerial link on the PA. Tune the neutral-
izing condenser for minimum reading as.
in any other method.

The instrument can also be used to get
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a rough idea where the oscillator of a
receiver or converter is by coupling to
the oscillator coil; in some cases a
meter reading can be obtained, but when
this is not possible, by using headphones
on the receiver one can hear the oscilla-
tor being pulled when the wave-meter is
tuned through its frequency.

To use the instrument as a phone
monitor, a pair of headphones are
plugged into the jack on the front panel
of the unit; depending on how close it
is to the transmitter, the aerial may or
may not be necessary. The phones are
coupled to the detector by C4 to avoid

— VW=

L4
Bmateur Radio
Exhibition

HE fifth in the series, the Amateur
Radio Exhibition this year took place
in London during the period November
28 to December 1. There were many
interesting exhibits—in particular, the
showing of amateur-built equipment was
a successful innovation, even if it did
mean that a number of trade stands had
not been taken up. In fact, some firms
well known in the Amateur Radio field
were notably absent, and there was a
marked falling off in- trade support

compared with previous years.

Some verv fine examples of amateur
craftsmanship in the radio and elec-
tronics field were shown. and the
generally high standard of these exhibits
probably surprised a great many of the
visitors—the band-switched transmitter
by G4DC, the 70-centimetre apparatus by
G4LU. and the 2-metre equipment by
G3AST are worthy of special mention
as outstanding examples of amateur
design and construction.

Round the Stands

The Royal Navy and the Royal Air
Force had effective and interesting
recruiting displays, and the trade stands
included AVO with their world-famous
range of instruments; Cosmocord dis-
playing many items of interest to
amateurs and sound - recording en-
thusiasts; E.M.I. Sales showing a
selection of high-grade equipment ;
Easibind with their well-known product,
specially made for a number of leading
periodicals ; English Electric displaying
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placing a low resistance across the
meter ; if high impedance phones are
employed this is not necessary.

The switch Swl places R1 in parallel
with the meter when a very large signal
is liable to be encountered in initial
measurements, or at any other time when
reduced sensitivity is required. In the
unit described it reduced the reading to
approximately one-sixth.

Remember—always make the coupling
between the meter and the circuit to be
checked as loose as possible and you
will have a very .useful -and quite
selective piece of equipment.

some interesting TV and specialised
products ; the G.E.C. with a wide range
of Osram valves, CR tubes and ger-
manium crystal diodes—and the BRT-
400, a fine example of modern com-
munications receiver engineering ; the
Panda Radio Co., coming to the fore
with a new all-band CW/Phone
transmitter in the modern table-top
design ; Salford Electrical Instruments.
showing many examples of crystal units,
and selenium and copper oxide rectifiers;
Philpotts with their well-designed chassis,
cabinet and rack-panel assemblies; and
Woden’s showing their transformers and
chokes, now widely used in communica-
tions, television and electronic equipment
generally.

Other stands were taken by the Tele-
vision Society. Iliffe & Sons. Ltd., Short
Wave Magazine, Ltd.. and the Radio
Society of Great Britain. sponsors of the
Exhibition itself.

The attendance was fair on the
opening day (Wednesday), but below
expectations on Thursday and Friday.
Saturday, as always, saw a good crowd
between 3 and 8 p.m. The attendance
overall was certainly down on last year ;
for this Exhibition, 1948 was probably
the peak vyear. in terms both of atten-
dance and general trade support.

PHOTOGRAPHS

Readers are reminded that we are
always glad to see good photographs—
which can be any size, print or negative.
but must be clear and sharp — of
Amateur Radio interest. for possible
publication in these pages. Payment is
made for all such photographs used,
immediately upon appearance in print.
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By L. H. THOMAS, M.B.E. (Gé6@B)

AY we start by wishing all our

readers, great and small, QRO and
QRP, DX and local, a Happy New
Year! May 1952 prove a successful
year for you, both in Amateur Radio
and in whatever other occupation for
which you may have to spare time. And,
in particular, may it prove a better year
than 1951 from the point of view of
conditions. Even Shakespeare had a
thought for present-day Amateur Radio
when he wrote ‘“ Now is the winter of
our discontent.”

It certainly has been pretty grim at
times. In November we had some quite
good patches, but then it settled down to
a spell of the most uninteresting condi-
tions. Even the breakfast-time ZL and
the tea-time W6 became a chancy
business, and of the more exotic DX
there was none—except for the soothing
sound of the pirates and phoneys quietly
going about their nefarious business.

Don’t Trust Them

It’s a pity to have to begin 1952 on a
discordant note, but one or two of these
fakers have removed themselves from
the category of mere clots and have now
become infernal nuisances. There was a
“VOIRF” let loose on 80-metre CW ;
he took several people in, although
VO4RF was still on the air from Kenya,
and telling people on 10-metre phone
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. notched-up a point or two.

that the VQIl expedition had been
delayed for a few days.

Last month GSRY reported working
«7ZK1AB™” on Eighty, but we rather
fear that ZK1AB went off the air a year
or two ago; now this month we have
some reports of QSQO’s (same band) with
“ VR2CJ." Even recent QSO’s, late at
night, with CE2AC are suspect. All
these contacts seem to have happened
around 3520 kc; the chap we suspect
has a T9x note and sends very slowly
with a good fist. He extracts the right
Christian name from the Call Book, and

Calls Heard, Worked & QSL’d

he spends his spare time thinking of nice
new call-signs to use. He is probably
very QRP and “ somewhere in Europe ”;
he fades in and out most convincingly.
We won't comment on his behaviour ;
what we think of him should be fairly
obvious. The best way to thwart a pest
like this is to stop his fun by not
working him. (At the same time, if we
happened to know his address . . . .)

And so to the month’s DX, which is
not very thrilling. Nevertheless, we will
take it band by band, as usual.

Ten-Metre DX

Pretty grim, compared with Novem-
ber,. although the phone men have
i G6QX
(Hornchurch) found ZC4XP for a new
one (CW) and worked other Africans,
such as ZS and FF8. GS5JU (Birming-
ham) winkled out TA3EFA and SVOWS,
to push up his Marathon score to 46.

G2AJ (Biggin Hill) raised the genuine
VQIRF and was his second G contact,
G2DPZ being the first. He confirms
that 1RF is using phone only, and says
they have half Zanzibar working for
them, putting up Vee-beams and so
forth. VQ4RF has to hold a regular
pay parade for the native labourers!

G2BW (Walton) only heard three
stations, all of whom he worked—
ZC4aXP, ZS2A and 4X4BX (CW).
G3FXB (Hove) found an opening one
Saturday and raised FF8, KP4, VQ2,
7ZC4, ZS and W. GM2DBX (Methel-
hill) worked CE, CX, JY and ZS on
phone, with APSTM,  OAIF and ZS3G
giving him new ones.

G3ATU (Roker) worked ARS8BB and
a couple of KP4’s, but he says “1 wish
more users of this band would throw
away their blinking mikes! ” GW3FSP
(Neath) did well with ZS3E, CR7CJ,
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Operating position at G3ZI, Chobham, Surrey. Receivers are a Radiovision ‘* Commander *’ and an
RME-68 with DB-20 in front. A two-metre converter works into the ‘* Commander.” A further
description of G3ZI appears in ‘¢ Other Man’s Station *’ this Month.

FF8AG as well as CE. CO, KP4. VK.
VQ2, VU, W, ZC4 and ZS—a nice

bunch. G2NS (Bournemouth) collected

PY, LU and sundry W’s—all on CW.

That just about concludes the ten-
metre list ; the only “ openings ” for the
CW man appear to happen at week-ends
when a Contest of some kind is running.
And then, curiously enough, the band
always seems wide open on the Saturday
and dead tired of it by the Sunday.
Practically all the good ten-metre DX
of this year has been worked on Satur-
day afternoons, as far as the CW experts
are concerned. Football fans, please
note.

The DX on Twenty

Here we certainly have more to choose
from, although conditions have been
pretty foul. FB8ZZ (New ‘Amsterdam.
Zone 39) has been giving a few people
a new country and, in the case of G6QX.
a new Zone as well. The best of the
month at G5JU were CR4AJ, JA2KW,
VK1BS, VP5BL and ZD6DU.

G8KU (Scarborough) raked in PX1AA

on phone ; he, by the way. was genuine.
He was operated by DL4IA, who pro-
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ceeded afterwards to Monaco, where he
became 3A2AP. All this mileage was
covered on a motor-bike—complete with
station! '‘G2BW also worked him, and
so did GSBZ (Croydon), who also
collected ZD6DU—both on CW.

G3GUM (Formby) thinks we must
surely be in the bottom of the trough
now, although he managed to raise
CO7AH, CR5AA, KH6PM, ZE4IG and
sundry Mobiles of the /MM and /AM
variety. GSMR (Hythe) added one to
his score with EA9BA on CW.

G3FXB has not had much time to
spare, but worked EA8, HZ, KP4, VO,
VP9 and more of “ the usual stuff,” with
nothing outstanding. G2HKU (Sheer-
ness) raised CO20E, EQ3Q (claiming to
be in Teheran, but we wonder!), FQ8AE
and MD2JB, who is WILIV and leaving
in a month. Gotaways were some FFE’s,
FB8ZZ. HV2PX (1) and VKIXK.
HV2PX was asking someone to wait for
his QSL, but he didn’t say how long . . .

GM2DBX rustled-up 3A2AP. KG4AT,
JY1XY, PX1AA and a couple of OX’s, all
on phone. G3ATU has hardly been on
the band, having been amassing more
Marathon points on the others. GSVT
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(Bishops Stortford) says F9JD (Corsica)
on phone is an easy one for new
country-chasers ; he-has been-QRT until
recently, but is now very active, and
there is only one other station on the
island—we think that must be F9QV.
VT adds that VQ8AL is a useful phone
signal round about 1730 (14300 kc).

GW3FESP has had quite a good month
and quotes EADAD (1700), EL2R (1800),
FBSBB (1800), FISYB (1430), PX1AA,
ZD6DU (1750) and ZS2MI, the latter on
phone at 1930. G6YR (Southport) singles
out FB8BB, FFS8AE, FQS8AE, HZ1AR,
LZ5LL, PX1AA, some OX’s and
TA1AR., as well as three QSO’s with
JA2KW, each with a different operator
at the other end. Sundry gotaways

_included EQ3FM, FK8AC, some FQ’s,
FY7YB, PJSRE and ZS3Q. A note-
worthy point about "YR’s DX is that he

FOUR BAND MARATHON

(STARTING JANUARY 1, 1951)

2

3

swon | £5 |251.7,| 8| 2 | §

o

G3ATU \ 300 | 40 | 90 l 1511 19 | 158

! ceom } 282 | 34 69 | 137 | 42 | 156
§ GsJU Lo77 | 33| 72 | 126 | 46 ! 130
{ c3rxB [ 274 | 35 | 84 181 | 24 | 144
G2AJ 271 | 36 {62 | 126 | 47 | 139
G5BZ 261 [ 33 |62 | 149 | 17 | 154
G6QX f247 1 43 | 78 | 104 | 22 | 126
G5FA 220 | 29 | 75 | 109 7 | 120

| G3ABG 203 | 30 | 65| 83| 25 103
| oMzpBx {190 | 130 04 85 | 112
G2BW 177 {14 | 42 | 92 | 29 | 103
G8KU 156 | 16 | 29 | 100 | 11 | 105
W2WC 148 {22 | 35 | 84 71 91

1 GgeTC “137 |14 {371 71 15 77
GsIP 133112150 | 63| 8| 86
G3COI 1107 |19 118 | 68| 2 75

(Note that new entries to this table must
not include QSO’s dating back more than
two months from the time of entr{.
Regular reporters should send in their
score month by month—three months’
failure to do so will be taken to indicate
loss of interest and the score will be
deleted).
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is rock-bound ; without having used a
VFO, he has put up a score of 38Z and
147C, which must surely be a record of
some sort? But a VFO is on the way,
so we must expect a rapid rise.

2NS. working only between 1400
and 1630 GMT. managed to collect
HSIUN. FF8AG, PJIUF, PXI1AA,
MP4KAE. LZIRF and XZ2EM. as well
as a lot of more routine DX. His' got-
aways included HB9GX/MM (“The
Swiss Navy™), KTILA. 3V8AN and
9S4AX. By the way, we make no
apology for quoting all these “ got-
aways,” because so many regular fol-
lowers have said that they find them
most interesting.  After all. whether
you work the man or not. he's still DX
and he’s still there, on the band. Inci-
dentally, G6QB’s own oflerings in this
category include ZS3Q (four times),
FB8ZZ, DUIVVS (1320). VKIBS,
XZ2EM, VR2CG and FR7ZA. who is
back on CW but considerably mobbed
by Wé’'s. :

Forty-Metre Work

When Ten and Twenty go bad on you,
you usually expect ‘Forty to turn up
trumps. Alas! this month it has been
just about as bad as the others. Early
in December and soon after mid-
November it wasn’t too bad, but for
the rest of the time it was terrible. In
mid-November G5DQ (Cambridge) hit

. the high spots, with CRY9AF (1615),

VS6BZ (1920), VPTNM and 7NW (2300),
ZD2DCP (2225) and sundrv W6's the
long way round at 1500. GS5RI
(Hexham) has not reported. but we know
that he has consistently worked the Wé’s
in the afternoons, with G6QB tailing
along behind, unable to compete with a
rhombic!

G5JU worked MP4BJS. VP4CQ and
VPINW. GS5FA also worked the latter,
together with W’s and FA. TP, VK5 and
ZC4. G2AJ weighs-in with CT2BO,
KP4KD, VK5FH and 5KU, VS7TNG and
ZC4XP. G3FXB thinks the band should
be better than it is (don't we all?) and
has found it quite flat at times when 3.5
mc has been open. His DX includes
CT3, EA9, .FA, FQ8AE. KP4, KZ5CW,
PY, TA, ZC4 and ZL. VE1ABJ was
worked at 1915 GMT for a surprising
one.

G3ATU was quite pleased to raise
VU2RX at 1750, especially as he needed
just this one point to bring his Marathon
score to 300. The rest of his interest in
the band has, he says. been *left-
footed,” and occasioned bv UL7, UHS,
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UMS$ and similar unworkable DX. He
says he hopes “ WSEM ” doesn’t mean
anything rude. As a matter of fact, it
is an abbreviation for a long, compli-
cated Russian word which means just
about “ CQ ”—but, of course, for only
one side of the Curtain.

GW3FSP collected KP4, SU, HZ, EK,
CT3, TA, VS7, KZ5 and EA9. Many
others have just mentioned the band, but
have not worked anything of outstand-
ing interest.

Eighty-Metre DX

As you will have gathered from an
earlier paragraph, any claims of super-
DX on this band must be tempered
with reserve. For the moment we are
assuming that ZK1AB, VR2CJ, VQIRF
and possibly CE2AC are all the QRP-
gent - from - Mittel - Europa. ~ We will
supply him with some high voltage at
any times he desires, but not for the
purpose of conmnecting it to his PA.

G5DQ worked VQIRF twice or three
times, the first being a fortnight before
the real one started operating! G6QX
collected EKICW, OY2Z, VO4VW,
YO6CA and ZC4XP. GSIU found
EKICW for a new one. G2AJ had a
three-way with VEICN and VE1ABV on
eighty-metre phone ; he has now erected
a ground-plane for the band, so should
be turning in some nice DX in the next
few months.

GS5BZ is still keeping his fingers
crossed over VR2CJ ; he was worked at
0800 and “sounded like a ZL.
G3GUM tells us that G3IATO worked
«ZK1AB” with 6 watts input, which,
alone, makes us slightly suspicious. After
all, you can work VK or ZL on the
band with very low inputs, when con-
ditions are right, but to raise a rarity
like “ZK1AB,” who, presumably, is
being called by dozens of QRO stations
at the same time, takes more than 6
watts. “ VQIRF ” is in rather the same
category, having come back to a CQ by
a station using 7 watts.

G3FXB raised FA, GD, PXI1AA,
VE’s, W’s and ZC4, mostly duying the
European contest.  Gotaways were
VS7NG and VP8AP—what a pity, too!
G3HMC (Yeovil) made his first Trans-
Atlantic QSO on any band by working
VEIEA up here. It was at 2120 GMT,
with an input of 19 watts. Others on
the band, but not worked at the time.
ggre W1 and 2, KP4CC, EK, SP and

4.

G3ATU collected CT3AB, KP4CC,
OY2Z and . . . . VQIRF! He, too,
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heard VPSAP and VS7NG, both round
about midnight. GW3FSP worked KP4,
EK, ZC4 and 4X—all before midnight.
To sum up, this band remains the
queer mixture that it always has been ;
a band on which one can strain one’s
ears to bursting point for an elusive
piece of DX, while two G’s at S9 plus
indulge in a long and perfectly legitimate
ragchew on the same frequency. If the
DX boys could annex just 20 kc or so,
what a difference it would make—but
they would have to keep outside of it
themselves, and with the present VFO-
happy technique it wouldn’t work.

The Top-Band Season

By the time you read this, two of the
Trans-Atlantic parties will be over. It
looks as though the season should be a
very successful one, since G3PU
(Weymouth) opened the door as long
ago as Sunday, November 25. On that

ZONES WORKED LISTING
POST WAR

Station | Z | G | Station ’ z l c

Phone and CW cont’d.
G6ZO WAZ| 235 s
sas W78 lae g
G6QB WAZ | 220 || G3ABG 37 | 141

U | WAZ| 212
G3DO | WAZ | 200 || S2XS | 38 | 138
G5YV WAZ | 205 || G3ciz e N5y
GBIG WAZ | 200 || GeTC Seh (Rie

G2FSR | WAZ | 196 (| GopHV 36 | 109
G5GK WAZ | 163 lGM3CVZ | 35 | 114

G3HDA 34 103

G210 WAZ | 154
iy WAz | 152 GMBEDU | 32 | 114
P AZ | 144
s WAZ | 144 || G2BBI 30 | 101
G5BJ WAZ | 126
GSVU | WAZ | 124 Phone only
G2AJ 40 | 210
G5BZ 40 | 200 {| G8IG 39 {170
GZWW 40 | 183
GBKU 40 | 165 || G2AJ 38 |17
G3FNJ 40 | 150
G3BNE.- | 40 | 134 || G3DO 37 | 166
G5MR 40 | 131 || GeWX 37 | 135
G3BDQ | 39 | 172 || G8QX 36 | 139
G5FA 39 | 162 ||G3COJ | 36 | 134
GMSEST | 39 | 161 || GZWW 36 | 134
39 |15
G3FXB | 39 | 153 ||HC2JR 35 | 171
G2vJ 35 | 122
G2BJY 38 | 162
G3GOJ | 38 | 157 |GM2DBX| 34 | 118
3FGT | 88 | 148
G6YR 38 | 147 || G2BBI 30 | 98
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morning he worked VEIEA from 0520
until 0546, and shortly after that a CQ
DX from G3PU was answered by
WILYV. This is a fine show, and such
an early opening seems to point to the
fact that this season might be better than
last. Abandon sleep (on Sunday morn-
ings) all ye who enter here!

As a follow-up to the recent notes
about 4X4CJ and his Top-Band aspira-
tions, G2QX (Luton) tells us that
GW3FSP was working 4X4CJ on
December 8. This was after ’FSP had
written in with his news of the other
bands, so we are glad to be able to
bring it up to date for him. Another
country in the bag! (Late Flash: 'FSP
didn’t work him, but they both tried
hard!)

G2AJ will be a new participant this
year, and from what we know of the
aerial situation there (75-footers and the
like, on top of a very nice hill) we are
inclined to bet heavily on him. G3ATU
is also going to have a crack, but wishes
his long wires were higher.

GW3FSP has been working on the
job of swinging his aerial system round
from ZIL-wards to States-wards! Con-
sidering that it consists of two or three
half-waves in phase, you will appreciate
that this is not just a matter of turning
a handle. And "FSP has another big
ittem in his favour; to quote:—*“ My
XYL has Job beaten all ends up for
patience.” It helps—even at 5 am. on a
cold Sunday morning.

G5GQ (London, N.W.3) passes on the
information that KV4AA will be on
either 1902 or 1998 k¢, looking for
European contacts in January. No news
yet of any South American activity,
although we well remember HCIJW’s
signal last year. EKIAO has given no
sign as yet, but EKICW will definitely
be on, and 4X4CJ will also be taking
part in the Tests, Probably he will be
most interested in trying to raise the W’s
and VE’s, which means he will use the
European  frequencies and  times.
EK1CW has already worked six G’s and
a GM; he says signals are better at
0600 than late at night.

The Four-Band Marathon

Final scores will not, of course, be
through until next month’s issue,
December still having 20 days to run at
the time this month’s scores were sent in.
G3ATU continues to be strongly
fancied ; his lead is colossal compared
with the bunching between the second
and fifth scorers. Next month, too, we

674

hope to show the starting scores for the
1952 Marathon. Don’t forget that, in
effect, our two tables are changing place
next year ; the Four-Band Table will be
on a Post-War basis (please send one of
those in, too), and the 1952 Marathon
will be for Zones and Countries,
irrespective of band.

So those who are in the present
Marathon can send in three scores next
month:—final score, 1951 Four-Band
Marathon ; starting score, 1952 WAZ
Marathon; and Post-War Four-Band
score. After the February issue there
will, of course, be only the two tables. We
hope for a particularly good and keen
entry for the 1952 Marathon, which has
no Four-Band label to scare away those
who don’t use them all.

Miscellany

G8JC (Worcester) mentions peculiar
conditions on Eighty. in which the band
was completely devoid of G’s; HB9’s
were 89 plus, and a PA® and a couple
of SM’s made up the rest of the popula-
tion. GM2DBX is now claiming his
DXCC on phone, a card from AP5TM
having given him his 100th confirmed.

G3ATU says there 1is reason to
suppose that the phoney MD9BO, who
was never in or near Yemen, operated
from Iceland, of all places. ’ATU makes
the bright suggestion that if all the chaps
who have worked 190 or over would
send in lists of ** countries wanted,” it
would make interesting reading. Some
of us might even discover some valuable
information on how to get them.

All sorts of news snippets from
GW3FSP: ZB2A is a club station, and
the receipt of a QSL is a matter of luck,
according to which operator was worked.
ZS3K does QSL. ’'FSP has never sent a
reply coupon to anyone for a card; he
has 145 confirmed and 25 that are not.
His black list includes all sorts of people
that we know have QSL’d to others. He

-got his one and only ON4 card by

blackmail ; ZS7C told the Belgian that
he would only receive his ZS7 card
when GW3FSP certified that he had
received his ON4! Finally, Dewi is the
proud owner of A.A.A. Certificate No.
28, just arrived from the S.A.R.L. :

G2HKU says SP5SF has been active
on Top Band CW, but he doesn’t know
of anyone who has yet worked him.
G5FA had an interesting visit from ex-
MP4BAD and VQ3SS and had a long
chat about the doubtful pleasure of
being a “rarity”-—as seen from the
other end. G2AJ also had a visit—from
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Station of G3GIR, Gorleston-on-Sea, Norfolk. Frequency control is by Heterodyne Crystal Oscillator-

VFO, using a 6F6 through two 6Vé’s as buffer-doubler ; the PA is a pair of PT15’s driven to 150 watts

by an 807, modulation being by cathode control of the PA with a pair of 807’s. The receiver is an $.640
and main interest at G3GIR is 14 mc phone and CW operation.

VK2AGW—and they had a good phone
QSO with another ex-G: VP6CDI.
Then, later, he worked VK2US, and
G3DCU showed up at the mike. He is
there for three years and will have his
own call soon.

Talking of exiled G’s and ex-G’s,
GSLI is by now in Canada, where he is
working for a year’s trial period, and
will stay there for good if he likes it
enough, George asks to be remembered
to all his old DX-chasing friends; he
will be on the air as frequently as
possible from VE2WA, and does not
expect 'to have either gear or call-sign
of his own for the first year.

G3GUM remarks on what a friendly
lot of chaps you all are! Meaning you
who regularly report your doings to this
Commentary. He has worked several of
the regulars, and finds that they all want
to compare  gotaways.” They grzet
him as an old friend, although they have
only met in print. Which is at it should
be. G6QB could voice the same senti-
ment, with the proviso that when some-
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one says “I've been wanting to get hold
of you for years,” he never knows quite
what is coming!

’'GUM would like us to publish a list
of Contest-free week-ends. He says that
after the first misunderstanding regarding
the various brands of numbers which he
encounters each Sunday morning, he
switches off and gets along with building
hﬁs grid dip oscillator, or something like
that.

G3FXB is playing with a quarter-wave
vertical on 7 mc—not a ground-plane—
and finds results interesting compared
with his usual Zepp. G6QX also had
some aerial fun, when the feeder of his
Windom broke. He used the co-ax to
his beam as an 80-metre aerial (although
half of it is screened inside a 2-in. Dural
tube) and managed to work VEIGU on
it. Most of the “aerial ” was 7 ft. high!

QRP Topics

We still haven’t solved the problem,
“What is QRP?” We should like to
fix an arbitrary limit and say “ anything
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less than 5 watts,” but some think other-
wise. We will begin with G3HXZ, the
Club call at R.A.F. Compton Bassett.
This has been operated by ex-MP4BAB,
and, with 15 watts, he has worked too
long a list of DX to quote in full. He
says “ DX can be worked if it can be
heard, if the station concerned doesn’t
keep sending CQ DX every few
minutes.” When he himself was super-
DX, ’way out in Trucial Oman, he says
he always answered the call that was
short and sharp and sent with a good
fist. It’s not the longest caller, or even
the loudest signal, that gets away with it.

G3GOX (Colyton), our leading YL
exponent of QRP, says she uses any-
thing between 1 and 4} watts to a 66-ft.
indoor aerial which is only a few inches
above the water pipes. She would prefer
the QRP to be optional, rather than
forced on her by local conditions, but
enjoys it just the same. Working on 7
mc at “the worst time of day,” ’GOX
has raised 11 (2 watts), HB9 (3 watts)
and EA (3% watts). Regular daily
schedules seldom fail, although signals
are never reported as very strong.

GC2CNC (Jersey) mentions a “ QRP
Research Group” and suggests that
those interested should get in touch with
J. Whitehead, 6 Abbotts Tilt, Hersham,
Surrey. In a recent contest, CNC
worked VS6CG with one watt, and
earlier in the year raised UM8, CE and
VK with the same power.. In the same
contest he worked G2AJU (250 miles)
with one-tenth of a watt both ways. But
he wishes to say that he is not claiming
anything unusual with all this, because
heaps of others have done equally good
work.

From Overseas

VS6CF writes from Hong Kong con-
firming that XU6F is OK, and that his
cards even adorn certain walls in Hong
Kong! He also tells us that VS6AC has
now closed down ; the station has not
been active since last July, although a
pirate has been using the call on 7 mc.
VS6CF asks for light on a certain
ARSBV, giving his QTH as Tripoli and
asking for QSL wvia * Amateurs
Francaises, Tunisia.”

Ex-G3HGT tells us that he is shortly
returning to Khartoum and hopes to put
ST2AM back on the air, The station
has been neglected for quite a time, but
there are two 90-ft. steel masts available,
and it does seem a pity not to use them.
He hopes to be on the air with phone
and CW on Ten and Twenty, and, later,
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to build a Tx for 40 and 80. Operating
times, 1800-2359 GMT most nights. If
people who have -previously worked
ST2AM but have received no card will
now send another QSL, it shall be
attended to.

S/Ldr. K. S. Rancombe, who we well
remember of old as using ST6KR,
SU6KR, YI6KR and other exotic calls,
writes to say that he has never yet
operated his own station in England, but
hopes to start in the New Year. He has
a 120-watt Tx with push-pull 807’s, and
an AR88—what more can anyone ask
for? Oh, yes—he was also VS7KR last
year! He was using a 132-ft. Windom
out there, and now hopes to put up
something similar, feeding with 300-ohm
line. He asks if anyone has tried a
272-ft. version of this aerial yet?

- SUIMR (Cairo) writes to explain that
he is temporarily off the air because of .
“ the present troubles,” but hopes to be
able to resume again shortly ; he asks
us to say that in the meantime all is well

with him and his English wife.

Trans-Atlantics, First Leg

Conditions were not at all good, but
punctually at 0500 on December 16,
WI1BB was heard on his usual frequency
sending “ greetings” and coming at
about RST-339. A little later he was
joined by K2USA, who had a slightly
better signal. By 0630 they were both
peaking to SS.

GW3ZV was apparently heard by
both of them, but it seems that no other
Europeans managed to get across;
GW3ZV gave W1BB RST-229 on recep-
tion. There was a goodly turn-out of
G’s, with a lot of bunching towards
1800 kc, and EKICW was on and
coming in at about RST-55/69 ; he was
not mentioned by the W stations.
Towards the end of the period, when it
was evident that conditions were all
against any possibility .of a Trans-
Atlantic QSO, EKICW worked a
number of G’s.

On the whole, this first session was
disappointing as regards conditions, but
we can look forward to better things as
time progresses.

Sundry Gleanings

If you worked ZS2MI (Marion Island)
when the first operator was out there,
you have probably got your card by
now. If, on the other hand, you didn’t
work them until 1950 or after, you are
unlucky. We understand from ZS6BT
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¢, . . Just checking up on the filing system to
see if we've worked before; OM . . .”

that the second op. was not really
interested in Amateur Radio, and that he
hasn’t even had any cards printed. The
local boys are working hard on him,
but, as yet, without result.

VPSAP is a much-sought-after station,
particularly on bands other than 14 mec.
He keeps a regular sked on 7 mc, every
Monday at midnight—but don’t crowd
him! He has also been heard on 3.5
mc. Another useful contact on 7 mc is
W6DFY, who is on 7015 kc most
Wednesdays and Saturdays at 1500
GMT. He has been, so far, quite the
strongest and most consistent of the
W6’s.

VR5GA is now back in New Zealand
and hopes to get a ZL2 call shortly.
ZMG6AK is also back in ZL. ZKI1BA
and 1BC are active from Cook Is., and
ZK2AA has returned to Niue. About
VR7AA is Nauru we have heard no
more.  Does he really exist?

January’s deadline is rather easier on
us than the December one has been.
Last date for all news, scores and claims
will be first post on -January 16. For
the benefit of overseas readers, the one
after that will be February 13. Don’t
forget we shall want entries, on or
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before January 16, for the 1952 WAZ
Marathon ; final claims for the 1951
Four-Band Marathon ; and a resumption
of the Post-War Four-Band Table.

No more for now, so again we wish
you all a Happy New Year. May you
hear all you work; may pirates and
phoneys never take you in; and may
conditions grow better each month. So
73, BCNU and Good Fishing.

XTAL XCHANGE

Insertions in this space are free,
but can be accepted in respect of
exchanges of crystals only; give
make, type, frequency and pin
spacing, stating whether a calibration
certificate accompanies the crystal.
Frequencies of crystals offered must
be within the amateur bands, or in
harmonic relation with one band.
Offers should be set out in the form
shown below, and all negotiations
conducted direct.

G2XV, 89 Perne Road, Cambridge.
Has American types PR 28731 kc and Monitor
28800 kc crystals, not war surplus. Wants
any frequency 1715—1735 and 71507175 kc.

G3DFS, 20 Oakwoed Road, Sutton Coldfield,
Warks.
Has 7473, 7508, 7708, 7716, 8206, 8240 kc
crystals, }in. mounting; and 8180, 8410,
8910 kc crystals in in. holders. Wants 100,
500 or 1000 k¢ bar, and any frequency in
3.5 and 7 mc amateur bands.

G3EFO, 18 Vincent Road, Coulsdon, Surrey.
Has Brookes 7036 kc crystal, certificated.
Wants Brookes or QCC crystal in 1800-—1900
ke area.

G3GDB, 118 Woodpecker Road, New Cross,
London, S.E.14,
Has QCC crystals 1922.5 and 3527 kc,
certificated. Wants 100 kc bar.

G3GZN, 208 Twyford Avenue, Portsmouth,
Hants.
Has variety crystals’ 1780—8146 kc, fin.
mounting, ‘and 6300~7350 kc, 3in. pin
spacing. Wants any frequency 7000—7035 kc,
and 3500 kc.

CONVERTER FOR WROTHAM

Readers who may be interested in the
BBC’s experimental VHF transmission
from Wrotham, Kent (on-93.8 mc) will
find a useful and fully detailed con-
structional article on a suitable converter
—having an IF of 10 mc—in the
January 1952 issue of our Short Wave
Listener & Television Review ; copies
are available at 1s. 7d. each, post free,
of The Circulation Manager, Short
Wave Magazine, Ltd., 55 Victoria Street,
London, S.W.1.
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Sideband Splatter

CAUSE AND EFFECT
CORRECT MODULATOR
ADJUSTMENT

THERE must be very few of us who
have not éxperienced that most
annoying form of interference caused by
side-band splatter from a station on a
neighbouring channel when we are
trying to receive a weak DX signal.
This splatter is probably most trouble-
some and persistent when it emanates
from one of our amateur neighbours
living, perhaps, less than a mile away ;
indeed, it takes courage and tact to
report the truth to the culprit. There is
always the feeling that the recipient of
a “splatter ” report will resent it! It is
quite true, however, that side-band
spread is unnecessary, and on amateur
bands it is indeed a sure sign of
incorrect transmitter design or adjust-
ment, or both. The present article
examines the reasons for splatter from
amplitude modulated transmitters and
indicates the steps which should be
taken to prevent it.

Three possible reasons for excessive
frequency spread immediately spring to
mind ; they are—

(a) Unwanted frequency modulation.

(b) Radiation of spurfous signals due
to parasitic oscillation in one or
more stages in the transmitter.

(c) Excessive sidebands due to in-
correct modulation.

The failings under (a) and (b) are not
really included in the scope of this
article, and they should not occur in
properly designed and engineered trans-
mitters. Suffice it to say, that spurious
frequency modulation should be easy to
avoid, especially if one or more buffer
stages are used between the VFO and
the modulated stage and provided that
the power supply for the VFO is not
itself modulated by the speech equip-
ment, as might happen if common power
packs were used. Parasitics can be
avoided by the use of correct layout
and all the other methods of suppressing
them. At present we are concerned
mainly with (¢) and how the excessive
sideband spread can be prevented in
amateur transmitters,
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This article deals in some detail with
the troubles traceable to faulty modula-
tor characteristics, and how they can be
avoided. It is shown that, for satis-
factory  speech quality, the audio
equipment can cut off above about 4000
c.p.s., thus avoiding excessive spreading
of the transmission. Indeed, if all phone
transmitters  were adjusted to this
standard, there would be a notable
improvement in operating conditions on
our phone bands.—FEditor.

Amplitude Modulation

In order to appreciate the problem,
let us go back to fundamentals for a
few paragraphs.

Fig. 1A indicates an unmodulated RF
carrier ; Figs. 1B and 1C represent the
carrier modulated to differing degrees by
a low frequency sine wave ; whilst Fig.
1D shows an over-modulated -carrier
which is completely cut off for a certain
portion of each LF cycle.

The process of amplitude modulation
may be considered as the * mixing” of
an RF waveform and an LF waveform,
and it can be shown mathematically as
well as by practical experiment that the
mixing of two sine waves of different
frequencies gives rise to four frequencies
in the mixture, These are (f, - £,),
(£, +f,), f, and f,, where f and f, are
respectively the RF and LF components.
To take a practical example, suppose a
transmitter on 1800 kc is modulated by
a pure sine wave at 1 kc. If the trans-
mitter output is analysed, component
frequencies of 1 ke, 1800 kc, 1799 kc
and 1801 kc will be found. Thus, in
addition to the carrier and modulation
frequencies, we find two new frequencies
or “ sidebands ” spaced equally on either
side of the carrier, so that the total
spectrum occupied by the modulated
carrier now extends for 2 kc. Naturally,
if the carrier is modulated at 10 kc, the
total spectrum spread of the transmis-
sion occupies 1790 kc to 1810 ke, or 20
kc, a goodly slice of any amateur band.

So far we have only spoken of pure
sine waves ; let us now turn to speech
waveforms. It can be shown once again
both mathematically and experimentally
that any recurrent waveform, however
complex, is built up of a fundamental
sine wave plus a whole series of
harmonic sine waves. The relative
amplitudes of fundamental and the
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various harmonic waveforms in speech
and music, and their phase relationships,
determine the * quality ” or characteris-
tic nature of these sounds. In the case
of speech and music, it may be argued
that the waveforms are not recurrent,
but, indeed, they are so for short periods
of time (in speech equal to the syllabic
rate). so that the whole family of waves
consisting of fundamental plus har-
monics is constantly changing at syllabic
rate.

Now imagine a speech or music wave-
form modulating an RF carrier: in the
modulated output we shall find the
carrier frequency and, on either side of
it, side bands whose individual frequen-
cies are equal to the sums and differences
between carrier and all the component
modulating frequencies.

Frequencies Necessary for Good
Speech Quality

It has been found by very extensive
and authoritative experiment that for the
transmission of speech it is necessary to
employ only frequencies up to 3000
c.p.s. in order to ensure perfectly good,
clear, intelligible speech. No improve-
ment in intelligibitity is achieved if
higher frequencies are included. A
frequency response up to 4000 c.p.s.
gives exceptionally good quality speech
reproduction and up to 7000 c.p.s. is
sufficient for good quality music. Up to
15000 c.p.s. is required for the very
highest possible quatlity rendering of
musical instruments, but this is not, of
course, achieved in any normal medium-
wave broadcasting system ; in any case,
for speech reproduction little alteration
in quality could be detected if the upper
limit were raised above 4000 c.p.s. Add
to this the fact that all modern com-
munications receivers operate with pass
bands not exceeding about 5 kc (.e.
+ 2500 c.p.s.) and it will be realised
that it is unnecessary (and wasteful) to
allow the upper limit of frequency of
speech modulation to exceed 3000 c/s
or, perhaps, 4000 c/s. Any higher
modnlation frequencies are not detected
by a normal communications receiver
tuned to carrier frequency, since the
sidebands  corresponding to  these
frequencies are outside the receiver’s
pass band, anyway. But they can, and
do, give rise to interference on receivers
tuned to nearby channels.

Now, by the use of normal tone con-
trol circuits in the speech amplifier (i.e.
small by-pass condensers in the speech
circuits) it is easy to ensure that the
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Fig. 1.

The modulation effects discussed in
the text.

amplifier response falls off at frequencies
above 3000 or 4000 c/s. This, combined
with the falling frequency characteristics
of microphones normally wused in
amateur stations, will ensure that most
of the unwanted high frequencies are
removed before the modulator stage. If
one is really anxious to make the best
possible job of filtering out high
frequencies, some form of low-pass
filter could be included in the audio
chain so that a relatively sharp limit is
set to the highest frequency which the
speech amplifier is capable of handling.

679



HF Sidebands Caused by Distortion

It may not be generally understood
that any waveform distortion which
occurs in an amplifier introduces har-
monics to the undistorted wave. This
clearly follows from the statement made
in a previous paragraph to the effect
that all recurrent waveforms contain
fundamental plus harmonics. Suppose
we have a speech amplifier with an
efficient low-pass filter fitted to an early
stage so that everything over 4000 c/s
is removed completely. Now suppose
that third harmonic distortion occurs in
some later stage (say, the modulator
itself); it is quite obvious that there will
be components at 3 x 4000, or, 12000
c/s in the modulated RF, and thus the
total band-spread of the transmission
will be 24 kc instead of 8 kc. We must
therefore strive at all times to keep dis-
tertion to the lowest possible level—we
must never try to modulate a large RF
carrier with an undersized modulator.
Always ensure that the modulator is
man enough for the job and that is has
something “ in hand ” when operating at
normal modulation and carrier levels.
The writer has all too clear recollections
of a neighbour living less than a mile

away who boasted that he could *“fill”

his 60-watt carrier by means of a modu-
later using only a pair of 6V6’s; not
only did he “fill” his carrier, but he
also filled the whole of whatever band
he was on with the most objectionable
splatter and splash.

Now, let us consider the question of
distortion in greater detail. Fig, 2 shows
three cycles of a periodic waveform,
and it could be proved mathematically
to consist of a fundamental sine wave
with many orders of harmonics. The
line XX is called the axis of the wave-
form and it is in such a position that
the area of one half-cycle above the
axis is exactly equal to that of the next
half-cycle below, as indicated by the
shading. It will be observed at once
that the peak amplitudes above and
below the axis are far from equal ; this
is not distortion, however, and the wave-
form could well be a portion of a
speech waveform. If this waveform is
modified in any way during its passage
through amplifier, modulator or modu-
lated stage, new harmonics will be intro-
duced, and if the modified waveform is
distorted in such a way that sharp angles
‘occur (as in Fig. 3) these harmonics may
well have very high frequencies and
thus give rise to unduly wide sidebands.
The distortion of Fig. 3 could be due to
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severe limiting in the amplifier. Such
limiting or, as it is often called, ** Peak
Clipping,” is often introduced deliber-
ately into a speech amplifier in order to
allow the general level of modulation to
be increased without over-modulation
(loss of peaks is generally of no con-
sequence to speech intelligibility), but
it must always be followed by a filter
circuit which cuts off all the higher
harmonics which have been generated by
the clipping process.

It will be noted from Fig. 3 that, in
order to maintain equal areas in adjacent
half-cycles of the distorted wave, the
axis has had to move from XX to X1X1.
This axis shift is the reason for the DC
current changes which occur. in a
Class-A amplifier which is distorting and
in a modulated Class-C amplifier which
is not able to follow the modulator
output without distortion.

Over-modulation

One of the worst forms of distortion
which can give rise to excessive side-
band spread is due to over-modulation.
A given amount of distortion produced
by over-modulation is apparently worse
in causing sideband splatter than
similar distortion at an earlier stage in
the speech amplifier. The reason for
this is that all audio frequency harmonics
produced by over-modulation are imme-
diately applied to the carrier, which thus
receives strong high frequency side-
bands. Similar harmonic distortion
earlier in the amplifier had to pass
through the remainder of the speech
stages and the modulator; and, in
general, the highest harmonic frequen-
cies will be considerably attenuated in

the process, thus giving less signal
spread.
Fig. 4A shows a carrier over-

modulated with a low frequency wave,
and this, as is well known, will produce
extremely bad sideband splatter, which
is usually attributed to the carrier dis-
continuities which occur once every
cycle of LF. The discontinuity is not
the primary cause of splatter, howsver :
the high order sidebands are produced
merely because the audio wave has been
distorted in such a way that it contains
very high order harmonics which
naturally cannot be filtered out (since
they are produced in the actual process
of modulation).

Exactly the same sideband spread is
produced by the modulation waveforms
shown in Figs. 4B and 4C. These are
identical in shape with those of Fig. 4A,
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Fig. 2. Speech waveform when modulating conditions are symmetrical.

except that no over-modulation is taking
place and in 4C the waveform has been
inverted. It will be noted that the same
sharp angles exist on the LF wave, and
it is these which give rise to high order
harmonics and splatter. It is interesting
to note that the condition of 4C would
be more objectionable than either 4A or
4B because the sharp changes of slope
of the modulation envelope occur at
much higher power levels and the
harmonic content of the wave has a
higher intensity.

Some Practical Considerations

Having briefly discussed some of the
reasons for excessive sideband spread in
amateur transmitters, it is proposed to
give a few pointers and comments on
ways and means of reducing the
nuisance. To carry out measurements
and observations, an oscilloscope and an
LF oscillator are of immense value,
but, even without these, it is possible to
take many steps which will ensure clean,
crisp transmissions.

In checking transmitter performance,
a dummy load, or so-called artificial
acrial, must be used at all times (e.g.
electric light bulbs tapped across the
final tank circuit), and it is also very
useful to be able to load the modulator

X mmefrecceme X mmmmemcc e

itself with a dummy load whilst checking
LF performance. A bank of wire-
wound or even carbon resistors of suffi-
cient wattage rating are suitable, and
they have the advantage that convenient
tapping points along the dummy load
can be “’scoped ” so that output wave-
forms can be seen without excessive
CRT deflection.

If a source of LF waveform is not
readily available from some form of LF
oscillator, it is possible to use the output
of a receiver which is tuned to a steady
carrier (say a heterodyne wavemeter)
with the BFOQ switched on; quite a
reasonable sine wave output will be
obtained.

The following is a resumé of a com-
plete test procedure which could be
adopted to check the performance of an
amplitude modulated transmitter:—

(1). Disconnect the modulator from
the modulated RF stage and load it with
a resistive Joad of suitable value.

(2). Apply input sine wave at any
convenient frequency (say, 1000 c/s) to
the microphone input socket.  Adjust
the input amplitude to a very low value
by means of a potentiometer arrange-
ment, so that the first stage operates at
a voltage level comparable with that
obtained when the microphone is in use.

_____ X

i

_/ U

i

Fig. 3. The condition of Fig. 2 when modulation is I:Ot symmetrical due to distortion in the speech
chain.
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(3). Observe the waveform at each
valve anode grid by means of an oscillo-
scope and note that no distortion is
taking place. Check the performance of
the gain control.

(4). If a phase splitter is used to pro-
vide push-pull drive, check that the
amplitudes of the push-pull voltages are
equal at the two outputs of the phase
splitting stage ; if they are not, adjust
the values of the phase splitter com-
ponents until*they are.

(5). Observe the waveform at the
secondary of the modulation transformer
and check for distortion. The output
voltage swing on the secondary of the
transformer will probably be too large
to observe directly ; in this case adjust
the values of the dummy load resistors
so that a suitable tapping point can be
used for waveform observation. Fig. §
shows one such arrangement. Supposing
that the correct secondary load is 6000
ohms (for example, corresponding to a
modulated Class-C amplifier load of
100 mA at 600 volts, i.e. 60 watts input
to the modulated amplifier which
requires a modulator rated at 30 watts
output for complete sine wave modula-
tion), the resistor values shown give 6:1
step-down in voltage at the inspection
point. The 5000-ohm resistor must be
capable of dissipating at least 30 watts.
The actual figures quoted are, of course,
given simply as an example.

(6). Disconnect the modulator dummy
load and reconnect the Class-C amplifier
together with its RF dummy load.
Adjust the input to this stage to give
correct modulator loading conditions.
By means of a pick-up loop placed near
the RF tank circuit and connected to
the oscilloscope, observe the RF
envelope and check its waveform. This
should be free from distortion and
spurious ‘“ wiggles” ; breaking of the
baseline indicates over-modulation, and
flattening of the peaks of the envelope
indicates lack of RF grid drive on the
Class-C stage (provided that there is no
modulator distortion).

(7). Swing the audio input frequency
from a low value (say, 100 c¢/s) up to
about 10 ke, keeping its amplitude more
or less constant. Note that there are no
resonances at any frequency. Arrange
suitable tone control circuits so that the
output begins to fall off at frequencies
above 3 kc.

(8). Replace the sine wave input to
the modulator by the microphone and
speak whilst observing the RF wave-
form. The waveform of most people’s
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Fig. 4. The waveforms produced (a) Due to
over-modulation, (b) When the carrier is
under-modulated, and (c) With insufficient
grid drive to the PA, causing the peaks to be
squared off. .

speech is asymmetric, and it is a good
idea to arrange the polarity of the
secondary of the modulation transformer
to ensure that the highest peaks of the
speech waveform are “upwards”; in
this way the characteristic peaks of one’s
articulation will not cause breaks in the
RF envelope when the general modula-
tion level is still relatively low.

Speech Clipping and Filtering

As in all things, one must learn to
walk before attempting to run, aad in
the case of radio-telephony one must
become completely familiar with the
management of straightforward modula-
tors before attempting to use special
devices such as speech clipping circuits,
limiters, filters, compression circuits and
the like. Any form of speech clipping
or limiting introduces distortion (which
may, however, even improve intelligi-
bility in special circumstances), and in so
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Fig. 5. When checking the peak voltage swing

across the secondary of the modulation trans-

former (normally reaching very high values)

the readings can be ‘‘ kept on the scale’’ by

using this voltage-divider network and multi-

plying the values obtained by the ratio between
the two load resistors.

doing introduces high orders of
harmonic content. On no account must
these be permitted to modulate the
transmitter or excessive sideband splatter
will result; hence the clipper circuit
must always be followed by a low pass
filter to remove the unwanted harmonics.
Design of suitable filters is beyond the
scope of the present article, but design
details of several filters are given in
various of the Amateur Radio hand-
books.

Finally, having done everything pos-
sible within the station to prevent the
production of excessive sidebands, ask
an amateur neighbour to check for
splatter. If everything is in order, he
should not be able to detect your
presence a few kc from your frequency ;
remember that a 25-watt station, badly
designed in the modulation department,
can give ten times more local QRM than
a correctly-designed  150-watt  job.
Remember also that excessive sideband
§lp\r/§a'cl probably means also BCI and

WHY, INDEED !

In replying to the toast of “The
Ladies ” at the Midland Amateur Radio
Society’s annual dinner on December 1st,
Mrs. Macgregor (of G3HMG) remarked
that she and many other XYL’s were at
a loss to explain or understand why,
after having had a long and apparently
satisfactory local QSO over the air, the
OM then finds it necessary to carry on
the discussion over the landline imme-
diately afterwards. Mrs. Macgregor also
pointed out that the search for a new
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house was made doubly difficult by the
abnormality of the average amateur’s
requirements, not the least being the fact
that, provided the garden was more than
132-ft. long, it need only be two feet
wide! (Acknowledgments M.A.R.S.
Newsletter).

* *

THE BRITISH SHORT WAVE LEAGUE

We frequently receive enquiries as to
the status and scope of the British Short
Wave League, and whether it offers
facilities or services of interest to
amateur transmitters. The brief answers
are (a) The League was first established
as long ago as 1935 and it has been in
continuous existence ever since, (b) It
has a world-wide membership, which
shows a progressive increase over the
last three years, (¢) It publishes its own
12-page BSWL Review, which is bound
in with our Short Wave Listener &
Television Review, the combined 44-page
magazine going free to members (only)
each month, (d) There is an active
Transmitter Section of the League, the
doings of ~which are covered in the
Review, (€) Membership of the BSWL
carries with it entitlement to a number
of free services, including our QSL
Bureau, (f) The League awards Achieve-
ment Certificates covering operation on
all amateur bands, and (g) The subscrip-
tion rate is 18s. per annum. An
explanatory pamphlet on the BSWL is
available on request to: The Manager,
British Short Wave League, 55 Victoria
Street, London, S.W.1.

CARDS IN THE BOX

If your call appears below, it is
because our QSL Bureau holds
card(s) for you and we have not got
your address. Please send a large
S.A.E., with name, address and call-
sign, to: BCM/QSL, London, W.C.1.
Cards will be forwarded on the next
G clearance, which will be not more
than a fortnight from receipt of your
envelope. And if you want your call
to appear in “ New QTH’s,” and sub-
sequently in the Radio Amateur Call
Book, please mention that at the
same time.

G2LH, 217, 2NB, 20Z, 3FBT, 3FLQ, 3FYU,

3GBI, 3GDD, 3HHE, 3HHK, 3HRB, 3HTX,
SHWR, 3HXN, 3HY, 6PI, 8CY, GM3HUT.
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ABSTRACTS OF INTEREST

CURRENT TECHNICAL DIGEST

Each month we present brief references to useful practical articles appearing
in the overseas radio press. These publications can be obtained on a sterling

subscription basis on application to:

55 Victoria Street, London, S.W.1.

Gage & Pollard, Publishers’ Agents,
We are informed that single copies of

the periodicals mentioned can NOT be supplied.

RADIO AND TELEVISION NEWS,
October 1951

In an article entitled ** Putting the Clamp Tube to
Work,” W2GCB describes an ingenious variation on
the usual “clamp ” circuits by using one valve
which will give amplitude-modulated phone or
clickless CW, merely by throwing one switch. In
the CW position, use is made of the inherent time-
delay of a VR-150 to eliminate key-clicks; on
phone the clamper valve functions as a Class A
mogulator with the screen circuit of the PA for its
load.

RADIO ELECTRONICS, November 1951

Some very interesting facts about the * Discone ”’
as a broad-band aerial system are given by Fred
Shunaman. Two students of the College of Engineer-
ing, New York University, have produced a compact
aerial with the incredible band-width of 100 kc
to 4000 mc, by using only three switch positions.
The lowest band is covered by a whip and tunable
loading ; the rest of the spectrum—12 to 4000 mc—
is covered by two discones. Described as ““ a radiator
intermediate between a conventional dipole and an
electro-magnetic horn,” the discone is well worth
study by VHF enthusiasts. It is compact, easily
constructed, and omni-directional ; it also possesses
this fantastic band-width. Its derivation from other
forms of aerial is described in a lucid and interesting
manner.

QST, October 1951

A description of an interesting pre-amplifier
built by WORZP shows it to be a ‘‘series-tuned
cathode-coupled grounded-grid push-pull ”’ affair.
The circuit diagram looks considerably simpler than
the name, and it is claimed that this circuit gives
excellent gain as well as signal/noise ratio, having
the advantage of extreme ease of adjustment. It
should be eminently suitable for use on 144 mec,
although the model shown was designed primarily
for 28 mc. On the latter band it gives a gain of 20 dB,
with an increase in noise of only 15 dB. On 80 mc
signal/noise gain of about 5 dB was also recorded.

CQ, October 1951

The well-known BC-453 has now been *‘ minia-
turised ”” by the National Bureau of Standards, and
although the new receiver will sof be available
for use as a Q5'er, it is described in an article entitled
“ The Miniaturised Q5%r.” The old BC-453 was
made to a pre-war design with pre-war components ;
its successor, incredibly small in physical size,
uses the most modern practice in every way. The
RF circuits are slug-tuned with ferrite cores, driven
by variable-pitch screws to give linear calibration ;
there is no dynamotor, the 26-volt DC supply being

applied to heaters, screens and anodes. This
necessitates the use of four valves in parallel-push-
pull to give 100 miliwatts of output, and the unit
uses, in all, twelve valves of the sub-miniature type.
Some idea of the reduction in size over the con-
ventional BC-453 may be gained from the fact that
the IF transformers measure 1§in. by %in. by in.

RADIO-ELECTRONICS October 1951

An interesting variation on the weli-known
‘* electronic bug” is described by Martin Crane,
This key uses the standard * bug’ mechanical
method of producing dots, but the dashes are
derived from an unsymmetrical multi-vibrator
circuit. Thus an ordinary bug key may be used as
the * foundation,” the dash contact merely being
disconnected and fed through the new circuit. Its
only disadvantage would appear to be that the dot
speed must be adjusted mechanically to match the
dash speed selected by the controls, but against
this is the advantage of considerable simplicity and
cheapness compared with fully electronic keys.

QST, November 1951

The need for constantly-increasing selectivity in
amateur-band receivers is well illustrated in an
article by W6SRY and WG6YIR, entitled * One
dB per Cycle.” In the receiver described, 2 14 mc¢
signal is mixed with a high-stability oscillator output
at 8 mc, passed through a selective 6 mc amplifier,
heterodyned to 470 ke, and passed through another
sharp amplifier. The signal then goes through a
20 kc amplifier and -the audio stages. Except for
the tunable 8 mc oscillator, all oscillators are crystal-
controlled. A further interesting feature is that
only the 8 mc tuning control is located at the
operating position, the rest of the receiver being
installed elsewhere. The 20 kc amplifier uses twelve
high-Q circuits, the coils being wound on powdered-
iron toroid formers. The overall selectivity curve
has a flat top with a width of 235 cycles ; at 60 dB
down the width is 330 cycles, and at 90 dB down,
395 cycles.

QST, November 1951

VHF enthusiasts may learn a lot from an article b
WIDBM on a 144 mc aerial system. Althougﬁ
designed for civil defence rather than for amateur
work, this aerial should be ideal for either. It gives
an extremely low angle of radiation by using stacked
co-axial dipoles, a system that has not yet been
tried out very extensively. A four-section stacked
array of the type described may be mounted very
easily at the top of a light mast, and the results
claimed for it are spectacular. The advantages given
by the detailed arra