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MAIL ORDER

THE EASY WAY - THE BREDHURST WAY

TO ORDER ANY OF THE ITEMS LISTED BELOW
SIMPLY WRITE ENCLOSING A CHEQUE OR PHONE
AND QUOTE YOUR CREDIT CARD NO.

—WE DO THE REST!

NEW TRIO RECEIVER

MAIL ORDER
Mon-Sat. 9-12.30/1.30-5.30

Goods normally despatched within 24 hrs.

WWW_americanradiohistorv. com

Bredhursl

electronics

YAESU

..... ot MICROWAVE MODULES Superb H.F. Transceiver 1295.00
1 ransverter for ] 5 — FTBOZDM 160-10m 9 Band Transceiver |
MMT144/28 ZM T for HF Rii 83.00 (—) Ti B885.00
MMT432/285 70cm Transverer for HF Rig 149.00 FCa02 All Band AT.U. 135.00
MMT432/144R 70cm Transvener for 2M Rig 184.00 (—}f SPOO1 External Speaker : 31.00
4M Transverter for HF Rig 115.00 FT1012 160-10m 9 Band Transceiver (FM]  590.00
2M Ri 500 [—)] FT10120  160-10m 9 Band Transceiver (FM)
AM Transverter for 2M Rig 115. Digital R.0 665.00
28cm Transvarter for 20 Rig 12499 (T ocTio1z  DC/OC Power Pack 4255 (1.50)
= Ny ot D (NI om0 (] FAN1012 Coaling Fan for 1012/20 13.80 (0.75]
1 ? t & B ——
. 2 FT707 Band Transceiver 200W Pep 569.00 (|—)
MML144/100S 2M 100W Linear Amp (10W I/P) 128.00 (—Il F17075 8 Band Transceiver 20W pep 500 (—)
Rsoo £23 5 inc. VAT MML 144/100LS 2M 100W Linear Amp (3W I/P)  145.00 (—\} EP707 Matching Power Supply 125.00 (5.00)
me | e L L e [ e =n
& ingar Amp & —If FV707DM  Digital V.F.O. ! =
58308 160-10m Tranicanar 3 Hatds g‘-:‘; o MML432/100  70cm 10/100W Linear Amp  228.64  (—IJ FC707  Matching AT.U/Power Meter 85.00 (1.00]
e e S aes RTTY to TV Converter 169.00 (—)f MR7 Metal Rack for FT707 15.70 (1.00)
P230 E a"cl' Sneak n"ff'_ etler 34‘50 RTTY Transceiver 269.00 (—If MmB2 Mobile Mounting Bracket for FT707  16.10 (1.00]
EFCZSO D,Em':ra plr:‘n E!F: I,rr:u‘ S Seoe M Converter 1o HF Rig 27.90 (—)f FRG7 General CnverageGHeceéwr 89.00 (—)
UFC230: Dig. Fraadency Remets e . 4M Converter 1o HF Rig 2780 (i FRG7700 200KHz-30MHz Gen. Coverage
z CW Filter 29.60 : iz = Receiver 329.00 (—)
YKB8CN 270Hz CW Filter 32.66 L1722 ConverisrinliE NI, 2790 [l kre7700m As above but with Memories 409.00 ()
151305 8 Band 200W Pep Transceiver 525.00 )MMC432/285  70cm Converter 1o HF Rig : — FRT7700  Antenna Tuning Unit 37.00 (1,00}
TS130V 8 Band 20W Pap Transcoiver 445.00 MMC432/1445 70cm Converter to 2M Rig 34.90 [—W) rT208R IMFM Svnlhrsrsed Handheld 209.00 (—)
VFO120 Extemal V.FO. 85.00 MMC435/600  70cm ATV Converter 27.90 (—I} FT290R  2M Portable Synthesised
TLIZ0 . 200W Pep Linear for TS120V 14300 MMEK1296/144 23cm Converter to 2M Rig 5980 (— Multi-mode 49.00 [—)
MB100 Mobile Mount f;n‘ TS130/120 1 ?-00 MMDOS0/S00  S00MHz Dig. Frequency Meter 69.00 (—I} FT708R 70cm FM Synthesised Handheld 219.00 |—)
SP120 Base Station External Speaker 2300 MMODBOOP 600MHz Prescaler 23.00 () 7 Base Trickle Charger 26.88 (1.30)
AT130 100W Antenna Tuner 79,00 MMDP1 Frequency Counter Probe 11.50 (—}j NCB Base Fast/Trickle Charger 10 {1.500
PS20 AC Power Supply — TS 130V 49'45 MMAZE 10M Preamp 1495 [—)j NCOC Compact Tur,kl? Charger ’ 8.00 EG.Tg:
o pply & MMA144Y 2M AF Swilched Preamp 34.90 [—)] FBAZ Battery Sleeve for use wllh NC7/8 3.05 (0.5
P530 AC Power Supply - T51305 B88.50 MME144 2M Band Pass Filter 980 [—) FNB2 Spare Battery Pack 17.25 (0.75]
MAS 5 Band Mobile Aerial System 86.00 MME432 T0cm Band Pass Filtar 990 (—) PA3 IZVSDC Aﬂap!olM 3;333 iDi?Sa
MC50  Dual Impeadance Desk Microphone 25.76 FT480R 2M Synthesised Multimode & =
MC355 Fist Microphone 50K ohm IMP 13.80 MMS1 The Morse Talker 115.00  (—I} eT780R 70cm Synthesised Multimode
MC305 Fist Microphone 500 ohm IMP 13.80 DATONG PRODUCTS |1.6MHz Shift) 459.00 (-
LF30A HF Law Pass Filter 1kW 17.90 PC1 Gen. Coverage Converter HF on 2M Rig 120.76  (—) } FFBO Matching 230V AC Power Supply 63.00 (1.50]
TR9000 2M Synthesised Multimode 371.00 :H: gfer:ul':"‘g:‘;“‘il“:gz\éIE"':‘I;;:?"' ?B_? gg E:{ FT290R 2M Portable Synthesised i
BOS Base Plinth for TRO000 34.90 FL2 Multi-mode Audio Filter 8970 [(—) M.uhrmor!c. 2435.00
TR7800 2M Synthesised FM Mobile 25W 284.00 ASP/B  Auta RF Speech Clipper (Trio Plug) 7935 (—) fMMB11  Mobile Mounting Bracket 22.25 (1.00)
TR7730 2M Synthesised FM Compact Mobile ASP/A  Auto RF Speech Clippers (Yaesu Plug) 79.35 [—) JCSC1 Soft Carrying Case 3.45 (0.75)
25w 24700 |(—I§ D75 Manually controlied RF Speech Clipper 56,35  (—) f MNE11C 240V AC Trickle Charger 8.00 (0.75)
TR2300 2M Synthesised FM Portable 166.00 (—If] RFG/M  RF Speech Clipper Module 26.45 ([—) j FL2010 Matching 10W Linear 64.40 {1.20)
VB2300 10W Amplifier for TR2300 58.00 (1.50)Q D70 Marse Tutor 49.45 [|—) || Micads 2.2 AMP HR Nicads Each 2.50 [—)
MB2  Mobile Mount for TR2300 17.71 (1.50)] AD270 Indoor Active Dipole Antenna 37.95 (—) JEES01DX  H.F. Low Pass Filter 1kW 23.00 (1.00)
RA1 Flexible Rubber Antenna for TR2300 6.90 (0.50) ] AD370  Outdoor Active Dipols Antenna 5175 [(—) JF5P! Mobile External Speaker B ohm 6W 9.95 (0.75)
TR2500 2M FM Synthesised Handheld 07.00 (| MPUT  Mains Power Unit 6.90 (—) JYH55 Headphones 8 ohm 0.00 (0.75)
572 Base Stand 46.00 (1,501 MK Keyboard Morse Sender 129.00 |—) §YH7?7 Lightweight Headphones 8 ohm 10.00 (0.75)
SC4  SoftCase 12.00 (0500 800 oy Seiene Coting Dot 9an I fVwran Sk 2073081708 1638 692
: . : . 1 {link A A .
g‘ﬁézs ;"cﬂyle ?:;I’;ﬂ %g%g ”ggll Ry a‘?fﬂui‘n 553‘51' 29.32 E—l YD148 SI.LngMncmDnono Dual IMP I
peaker Mike . | in P .10 (1.50)
PB25  Spare Battery Pack 22.30 (1.00) [)70 MO RSE TUTO R £49.45 | vz As 148 but § Pin Plug 1.45 (1.50)
TRBA0O 70cm FM Synthesised Mabile _ ym3as As 34 but up/down Scan Buttons 24.90 (1.50)
Transceiver 33400 — VOLUME
PS10  Base Station Power Supply for B400 64.00 (2.00) E
. s DK VHF/UHF EQUIPMENT
TRI500, 7 Cem Sinttiesissd Multimode 42300/ 1=t Multi 7ODEX  2M FM Synthesised 25W Mobile  198.00  [—)
P00 Sy ae ZUGRHE DN 28750 : Mulii 750E  2M Mulimode Mobile 289.00 ()
v . 7= \Expand 70em Ti ter for M750E 7 -
SP100  Extomsl Spesker Unit. 26.90 (150 Exrancer il i 1
HC1 Digital Station World Ti lock B0 (1 50
HS5  DelueHeadohones 2185 (1 00)] MORSE EQUIPMENT g AR e FM Portable 219.00 (—)
HS4  Economy Headphones 10.35 (1.001f MK704 Squeeze Paddle 10.50 (07518 ~on v ing L : e
i K Up/Down K i . . .
SPA0  Mobile External Speaker 12230 (100} HK707 /D ey 10,50 (0.75)§ CPB78 1OW Matching Linear 67.50 (1.50)
RE00  Gen. Cov. Receiver £235.00 () EKMIA Practise Oscillator 8.75 (0.50) § €58 2M Multimoda Portable 239.00 (|
i . EK121 Elbug 29.95 [p.75) | CPBS8 25W Matching Linear 79.50 (1.50)
EKM12A Matching Side Tone Monitor 10.95 (0.75) § CME Mobile Bracket 19.95 (1.00)
Icom . - K150 Electronic Keyer 74.00 |—)f CcL8 Soft Carrying Case 6.95 (0.75)
IC730  HF Mobile Transceiver 8 Band 586.00 (—) C12/230 Charger 7.59 (0.75)
IC720A HF Transceiver & Gen. Cov, Receiver B83.00 (—I] ROTATORS
’252’551 & ;:m-' Iﬁvpn"; fra' ?Z%A : 43:-33 i3-‘00} KR250 Kenpro Lightweight 1-14" mast ~ 44.95 (2.00) j pRAE
I ultimode Base Station . — 1} Hirschman ROZ50 VHF Rotor 49.95 (2. 00: Power supplies
IC25E 2ZM Synthesised Compact 25W 95028 Colorotor (Med. VHF) 49. 95 12.00)
Mabile 259,00 (—)f§KR400AC Kenpro - inc lower clamps 99.95 (2.50) 4 AMP  27.95(1.50) 12 AMP  69.00 (2.00)
IC290E 2M Multimode Mobile 366,00 (—)jKREGO0ORC Kenpro — inc lower clamps 139 95 13.000 6AMP  44.95(2.00) 24 AMP 99.00 (3.00)
IC2E 2M FM Synthesised Handheld 169.00 (—| ;
IC L1/2/3 Soft Cases 3.50 (0.50)] DESK MICROPHONES Maorse tutor — available shortly £46.90 (1.00)
ICHMS Speaker/Microphone 12.00 (1.00)f SHURE 444D Dual Impeadance 33.00 (1.50)
ICBC30 230V AC Base Charger and Hod 33.00 (1.50)] SHURE 526T Mk Il Power Microphone a6.00 (1501] WWELZ SP15M
ICBC25 230V AC Trickle Charger 4.25 (0.75)] iﬂgms Amﬁg% Compression M_lﬁ ‘N?I‘P 10 iggg '--%
ICCP1  Car Charging Lead 3.20 (0.501] ARONIS AMEO1 Compression Mic-Meter 1 O/E,  49.00 (1} £26 0
ICBP2 6V Nicad Pack for IC2E 22.00 (1.00) ompression Mic + Meter X —]
ICBP3 9V Nicad Pack for IC2E 17.70 (1.00)
EB5E Bt orer o e cags 235 (0 9/ MoBILE SAFETY micROPHONES e
ICDCT 121 Adaptor Pack fo IC2E 840 i rell ARSAIS A aparsiven ook sfiglbown Butiees: 3000 1§
) ADONIS Al H Head +U X —
ICML1  10W Booster as.00 (1.00)f *OONS a Baicls Uy Davin. O ustonly ;
TV INTERFERENCE AIDS HANDMICROPHONES
INTE =N ; T.A. 600 Fist Mic. 4.95 (0.50]
Ferrite Rings 14" dia. per pair 0.80 [0.20] 8 Power Mic. Wide Impeadance 9.95 (0.75
e ] B L . 4 e
ow Pass Filter . & ¥ b SWR - POWER METER
Trio Low Pass Filter LF30A 1kW 17.90 (1.00)§ SHURE 201 High IMP. Quality Mic. 14.50 (0.75)
Yaesu Low Pass Filter FFS01DX 1kW 23,00 (1.00) e g hEZM celbaed Power Reading. 11:80 {0.30)
HP4A High Pass Filter TV Down Lead 5.95 (—IWTesT EQUIPMENT UH74 M/70 ; :
Drae VHF Wavemeter  130-450MHz {—] §WELZ SP15M H.F/2M 200w 29.00 (0.75)
ANTENNA BITS X S0MHz MAX 33 00 (0.75) WSP45M  2M/70cm 100W . X
H1-Q Balun 1:1 5kW pep (PL259 Fitting) 9.95 (0.75]§ DMB1  Trio Dip Meter 60.00 (0.75) BWELZ SP200 H.F2ZM
T Piece Polyprop Dipole Centre 1.00 (0.30)§ MMDS0/500 Dig. Frequency meter (S00MHz)  69.00  (—) JweELZ g§303 H.F;ZM!?O
ek Sish e 330 810 comun swrrcn Wiz S0
Large Egg Insulators 0.50 (0.10)] 5 Way Rotary (H.F.) 10.95 (0.75] JDAIWA CNG620A H.F/2M _ Cross Pointers
i = S 0.16 (0.04)4 2 Way Diecast [V.H.F) 10.00 (0.50] FDAIWA CNB30D  2M/70 Cross Pointers
75 ohm Twin Feader - Light Duty-Per Meter (0.04) 2 Way Taggle (V.H.F.) 6.50 (0,501 foummy
300 ohm Twin Feeder — Per Meter 0.14 (0.04) . . ' D!LJ3D Pt-zos‘;u T
URMGE7 Low Loss 50 ohm Coax-Per Meter 0.60 (0.20) HELIAL ANTENNAS DLEO PL259  BOW MAX
UR:SS0atm CameFerMater 0.25 (0.05)4 201 BNC or PL259 fstate which required) 4.50 (0.50) |DLEO N TYPE  BOW MAX
Please send total postage indicated. Any excess 2M Thread for TR2300 or FT250R (state which)  4.50 (0.50) |DLE00 50239 BOOW MAX
will be refunded. T0cm BNC 4.50 (0.50) JODL1000 50239 1000W MAX

All prices correct at time of going to press.

BREDHURST ELECTRONICS
HIGH STREET, HANDCROSS, WEST SUSSEX. TEL. 0444 400786

RETAIL
Mon-Sat. 9-12.30/1.30-5.30
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NEW/

With the advent of amateur band transceivers/general
coverage receivers in one package, the question all the
inquiring Trio owners asked was “when will Trio produce
their answer/equivalent to the FT-one?". We are delighted
to say that it's here right now and, if previous experience is
anything to go by, Trio have got it right first time (as
always).

The basic package is apparently straightforward. The
TS930S is all solid state, gives 120W out from transistors
run from a 28V supply for “better than the rest” linearity;
covers all amateur bands and general coverage from 150
KHz to 30 MHz; uses a built in power supply; has digital
readout; has twin VFO and multi channel memory facilities
and so on and so on.

What makes the TS930S stand out from the rest is, once
again, the Trio attention to detail. | have always said, Trio
design their equipment to be used by the average amateur,
whereas some rigs look like the control panels for the space
shuttle. The acid test is to sit down in front of the TS930S
and compare it in use to anything else. Notice how the RF
and AF gain controls are together, as are the mic gain and
carrier level controls.

Need the variable bandwidth? Trio have come up with the
most versatile system ever, with completely independent
adjustments for the upper and lower sides of the filter pass-
band, so you can have any bandwidth you like anywhere
around the signal you want — think about it.

Now switch on and operate on 14 MHz. So simple, just
touch the button marked 14. Need to go to 217 Just push
the button marked 21. Compare that to some rigs which
need four hands and a degree in computing science to even
get switched on!

What about general coverage? Equally simple using the 1
MHz step buttons. If you are on 14 MHz and you need to
listen to the 15 MHz broadcast band just touch the 1 MHz UP
button and there you are. Keep going and you step right
through the spectrum in 1 MHz bands.

Now just mention some of the other features, look at the
display which is bright white on a black background. Fre-
quency readout is to 100 Hz whilst the synthesiser tunes in
10 Hz steps for true “VFO feel”. Also included in the display
are an analogue dial and the R.|.T. offset in KHz away from
dial frequency.

The memory facilities not only remember frequency but
also mode in use, and because of the operating simplicity of
the TS930S, you don’t have to fill the memories with the
amateur bands. RF speech processing is fitted together with
tunable audio filtering and full break in keying for the real
CW operator. The noise blanker system has switchable gate
times to cope with not only impulse noise but also the
infamous “woodpecker”. And it works.

Finally, there is provision for fitting internally a fully
automatic aerial tuner for the amateur bands.

Alan, just back from Tokyo where he tried out the 930, is
walking about in a daze muttering, “I've got to have the first
one.” Judging by his impressions of the rig, it's simply
fabulous and we can’t wait. By the time you read this, we
should have them on show (and in use), so come, see, try
out the new leader in HF rigs. The family is now completed
from TS130S/V through TS530S, TS830S to the amazing
TS930S. There is now a rig to suit everyone in the Trio
range.

AMATEUR BAND TRANSCEIVER WITH 100 KHz to 30 MHz GENERAL COVERAGE RECEIVER

LOWE ELECTRONICS

CHESTERFIELD ROAD, MATLOCK, DERBYSHIRE DE4 5LE
TEL. 0629 . 2817 . 2430 . 4057

Practical Wireless, May 1982
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UHF|VHF

TR9000 The exciting TR9000 2-metre all-mode transceiver combining
the convenience of FM with long distance SSB and CW in a very com-
pact, very affordable package. Because of its compactness the TR9000
is ideal for mobile installation, add on its fixed station accessories and it
becomes the obvious choice for your shack.

TR9000 was £374.90
Now £359.03 inc VAT

TR9000

2 METRE MULTIMODE MOBILE AND BASE STATION TRANSCEIVER

TR-7800 Trio's remarkable TR7800 2-metre FM mobile transceiver pro-
vides all the features you could desire for maximum operating enjoy-
ment. Frequency selection is easier than ever, and the rig incorporates
new memory development for repeater shift priority, and scan. The
TR7800 by Trio, the only FM mobile.

TR7800 was £284.97
Now £258.00 inc VAT

TRZ7800

2 METRE BAND FM MOBILE 25 WATTS OUTPUT TRANSCEIVER

FREE Trio 8400 the new way to 70 cm FM mobile, a fully synthesized 430 440
MHz 10 watt output, mobile transceiver with memories, 2 separate
r’FO’s allin E guly amaﬁing corr:jpact package. Complete with up/down
requency shift microphone a ting bracket, the TR8400 i
WITH EACH TR8400 A NEW PS10 theway 10.go . .. 70em 15 on the move, | C T e .
COMBINED POWER SUPPLY, BACK UP
SUPPLY & SPEAKER UNIT

TR8400 was £334.88
Now £299.00 inc VAT

TRS8400

70 cm BAND MOBILE FM TRANSCEIVER WITH 10 WATTS OUTPUT

TS930S, AND THE NEW LOW PRICED
TR9000, TR7800 AND TR8400 COM-

PLETE WITH ITS OWN FREE PS10 ARE
AVAILABLE FROM ALL AUTHORISED
TRIO DEALERS

Practical Wireless, May 1982 : 3
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Technical
Training in
Radio,
Television and
Electronics

ICS have helped thousands of ambitious people to move up
into higher paid, more secure jobs in the ﬁek_i of electronics—
now it can be your turn. Whether you are a newcomer to
the field or are already working in the industry, ICS can
provide you with the specialised training so essential to
success.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified tutors,
backed by the ICS guarantee of tuition until successful is
the key to our outstanding record in the technical training
field. You study at the time and pace that suits you best and
in your own home. In the words of one of our many

successful students: “‘Since starting my course, my salary
has trebled and 1 am expecting a further increase when my
course is completed.”

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses
Colour TV Servicing

Electronic Engineering and Maintenance

Computer Engineering and Programming

Radio, TV and Audio, Engineering and Servicing
Electrical Engineering, Installations and Contracting

Qualify for a New Career

Home study courses for leading professional examinations
and diploma courses for business and technical subjects:—

G.C.E. Engineering Purchasing
60 subjects Farming Sales
at“O" & Heating Storekeeping
“A" levels Industrial Work Study
Accountancy Management
Air Mechanical
Conditioning
Building

POST OR PHONE TODAY FOR FREE BOOKLET.

Ius To: International Correspondence
Schools

SINCE 1890
Dept 276U Intertext House, London
SW8 4UJ or telephone 622 9911

So you've fancied some
WHARFEDALE E90 speakers —

But the bank manager won't co-operate! Don't despair —
now there are
Wilmslow Audio
flat-pack kits for
the Wharfedale
E50, E70 and ESO.
A few hours of
easy and
interesting work
will complete
your speakers at
avery
considerable
saving on buying
‘assembled’

E systems.

pm—y

Nl
Ml

L3 PR ARYRCR AT
prEe N

<>
=3
i

The kits cantain all cabinet components — accurately machined for easy

assembly — all drive units, crossover networks, acoustic wadding, reflex

port trim, nuts, bolts, terminals, grille fabric, etc. The cabinets can be

painted or stained or finished with iron-on veneer. Easy, foolproof

assembly instructions are supplied — no electronic or woodworking
knowledge necessary.

Prices: ES50 kit £182 per pair including VAT, carriage and insurance £ 8

E70 kit £220 per pair including VAT, carriage and insurance £ 8

EQ0 kit £330 per pair including VAT, carriage and insurance £10

Pro ES0 kit £369 per pair including VAT, carriage and insurance £10

Credit terms available through leading Finance House written details on request.

=2
0625 529599

L
35/39 Church Street, Wilmslow, Cheshire SK9 1AS

B Lightning service on telephoned credit card orders!
o

=
QUALITY REEL TO REEL & CASSETTE TAPE HEADS
FITTING A NEW TAPE HEAD CAN TRANSFORM THE PERFORMANCE OF YOUR TAPE RECORDER. DUR FULL CATALOGUE
PRICE 50p) ALSO INCLUDES TAPE TRANSPORTS, DISC DRIVES, PRE-AMPLIFIERS AND ACCESSORIES

POPULAR UNIVERSAL CASSETTE HEADS TO EIAJ STANDARDS

C21RPS18 MOND R/P.. £4.82 Hols Contres [7mm Apart, 12mm From Hesd Facs
B24-02  STEREO R/P CAZRPHZ0 STERED R/P SENDUST FOR
B2407 STEREO A/P FOR DOLBY CHROME/METAL TAPES .......... L1087
BYBTEMS .......cocvvnininararanssnned £8.05 CAZAPHO4 STERED R/P GLASS FERRITE
C21ES18 MONO/STEREQ ERASE THE ULTIMATE LONG LIFE,
MEAD ,oisuimsrissninabesronsssssapnsnd £2.13 HIGH PERFORMANCE HEAD .....£1134

POST AND PACKING 40p EX STOCK DELIVERIES. ALL PRICES INCLUDE VAT

fesm IVIONOLITH

Tol: 0460 74321, electronic DPOdUCtJS

Tolex: 46308 MONLTH G.

Practical Wireless, May 1982
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WATERS &
STANTON

ELECTRONICS

18/20 MAIN ROAD, HOCKLEY,
ESSEX. TEL (0702) 206835
TRIO - Official UK Dealers
NEW R600 RECEIVER

£235

Coming soon (TRIO's FT1) TS930S -
The ultimate in HF|

TSBI0S  160-10m transceiver £694.00 (£4.50)
VFD 230 Digital VFO £215.00 (£4.50)
ATZ30 All band ATU £119.00 (£1.50)
T5530 180-10 metre transcaiver £534.00 (£4.50)
VFO 280  External VFD £9250 [£4.50)
PS30 AC power supply lor TS1805 £88.50 (£4.50)
TS1305 B band 200W mobile transceiver £52500 (£4.50]
TS130V B band 20W mobile transceiver £445.00 (£4.50)
TL20 200W pep linesr £145.00 (£4.50)
MBI00  Mobile mount £17.25 (£1.00)
VFD 120  Extornal VFO £B5.00 (£450)
SP120  External speaker unit £2300 (£1.25)
AT130 100w antenna tuner £78.00 (£1.50
MC50 Deduxe desk microghane £26.75 (£1.50)
MC358  Fist mic. 50K impedance £1180 (€£1.00]
MC30S  Fist mic. 500chm impedance £13180 (£1.00)
LF30A  HF low pass filtes £17.90 (£1.00)
TS780E  2m/70cm all-mode ducbander £748.00 (£4.50)
TRIDOO  Zm multimode mobile £359.00 (£4.50)
8O3 [Base plinth lor TRI0DO £34.95 (£4.50
TRI800  Zm FM synthesised mobile 25W £257.00 (£4.50)
TR2300  2m FM synthesised portable €166.75 (£4.501
TRZ600  2m FM handheld transceiver £207.00 (£2.00)
RI000  Gen, Cov. Receives £297.00 (£4.50)

YAESU - Good stocks. Good prices
& on the spot service.
LATEST FRG 7700 IN STOCK

P T

£319

carrioge £5

FT1 160-10m salid state £1259.00 fncl
FT109Z  160-10m 9 band trans. FM £530.00 lne)
FT101Z0  as above with digital FM £64500  (nc)
FT707 80-10m B band trans. 10w 54800  (nc)
FFI0T 230w AC P5U £12500 (£250)
FC707 160-10m atu £B500 (1500
FYT070M Digital via for FT707 £20300  inc)
MMB2Z  Mobile mount E16.10 (£1.50)
FL2100Z  160-10m 1200 wan lingar £42500 (ne)
FT902DM 160-10m 9 band receiver £88500 (el
FC802 Al band ATU £13500 (£150)
FT208 2M FM synthesised handheld £209.00 (nc)
FT708 T0cm FM synthesised transceiver £21800  [nc)
1514 Compack trickle charger £8.00 (E0.75)
FT480R  2m 10w SSB/CW/FM transceiver £36500 (nc)
FT290R  2m portable synthesised multimode £24900 (nc)
MC1IC 240 trickle charger £8.00 {£0.75)
FRGY (General coverage receiver £189.00 finc)
FRG7700 1981 version of FRG7000 £31800 Inc)
FRT7700  Antenna tuning unit £37.85 (£1.00)

SEND S.A.E. FOR 16 PAGE.
FULL CATALOGUE

1COM - the full range stocked
1IC720A DELUXE HF TRANSCEIVER

£883

€730 HF mabile transceiver B band £688.00 (nc)
ICT20A  HF transceiver and gen. cov. receivar £88300 (nc)
PS15 Power supply lor 7204 £98.00 (£3.00)
IC251E  2m multimode base station 48800  [nc)
1C25E 2m synthesised compact 25w mobile 26800  (nc)
IC290E  2m multimode mabile £38800  [nc)
IC2E 2m FM synthesized handheld £18800  (mc)
1CL1/2/3  Saft cases €150 (£0.50
ICHMS  Speaker Microghane £12.00 (£0.75)
ICBC30  230v AC. Base charger & had £38.00 (€150
1BC25 230v AL Trickle Charger £4.26 (£0.75]
icce Car Charging Lead £320 (£0.50)
ICBP2 Ev. nicad pack for ICZE £22.00 (£1.00)
ICBP3 Sv. nicad pack for ICZE £17.70 £1.00
ICBP&  Empty case bor B x AA nicads £5.80 (£0.75)
ICPBS 11.5v nicad pack for IC2E £3050 (£1.00)
Icoc 12v Adaptor Pack for IC2E £8A0 (£0.75)
ICML1 10w booster £49.00 (£1.001

KILLTVI DEAD
HP4A

with braid breaker

This filter is purpose designed for the UK TV
system. It is also supplied to the BBC, British
Telecom and industrial & domaestic users,
Simply plug into the TV aerial socket and
watch the interference disappear. Range
1.5mHz to 450mHz.

IT REALLY WORKS

£ 5-95 Post froe

SPRING BARGAINS
YW-3 SWR METERS 3-150MHz
The best we know at the price!

£11.98 J——=—r

pBp 76p - @ l[z

DATONG MORSE TUTOR
D70

Self contained
olectronic morse
sender £49.95
post frea

COMMERCIAL GRADE

m 1KW 80-10M DIPOLES

Cancelled export order. 1180 long with 500t coax leeder. 145wy alloy
wire plus traps and all hardware.

(limited stocks) 39 - £2 p&p

| NEW | SWL 50ft DIPOLE

Ideal lor Yaesu and Trio receivers. Everything you need inc. 50ft coax.

3-30mHz coverage. Optional atu AT1000. £24 95

php £1.50

* CALLINAT OUR SUPER STORE
LARGEST STOCKS IN SOUTH EAST

* TELEPHONE YOUR CREDIT CARD NO.

SAME DAY DESPATCH

* SEND CHEQUE OR P.O.

BY RETURN DESPATCH

STOP PRESS: TRIO TRS000 SPECIAL PRICE £359.

FDK M750E - Sole UK Distributors
2M ALL-MODE AMAZING VALUE!

i

FREE CREDITON
THE ABOVE

MT00EX  2m FM 25w 124/25kHz trans. £188.00  (nc)
M.IS0E  2m FM/SSB/CW 144-148 trans 20800  (ne)

T0em transceiver £21900  (nc)
PS760  230v AC Bamp psu 880D (£250)
Ti200 2m/FM wynthesised handheld transceiver £178.00  (nc)
P11 2m FM B channel portable £10900  (nc)
Pl IV 70cm FM B channel portable E14800  (nc)
TB1 17500 tone burst £1000  (nc)
TMEEB  2m FM manitor £88.00 fnc)
cc2 Casa for Palm VIV €675 (£0.50)
BC2 230V AC battery charger £450 (£0.50)
Xtale far Palm 1| and Palm IV £300 (£0.15)

FDK 700EX -2M FM 25W
BRITAINS NUMBER ONE SELLER!

AZDEN - Sole UK distributors
The amazing PCS3000 with remote
control head — SAE for brochure.

PCSI000 2M 25W FM Trancaceiver with det. head £219.00 (nc)
ECK3I000 Option cable kit for remote haad £26.00 nc)
PCS300  2M W FM handheld + § & charger £184.00 (nc)
Speaker

Mic.  For abaove
Com For above

AZDEN PCS300 Ama
The ultimate in handhelds!
For full spec.

Send for brochure £184

IN STOCK NOW.

GLOBAL AT1000 ATU

SWLATV £32 p&p £1.75
Purpose designed for R1000, R300, FRGT and FRG7700.

Prices correct at time of going to press. Carriage charges in brackets.

18-20 MAIN ROAD, HOCKLEY, ESSEX.
Open Mon-Sat9-5.30 E.C.Wed 1.0 pm.

[ =] A‘
s FASTEST MAIL ORDER SERVICE IN THE BUSINESS! [sri-oiem
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ICOM|

TRIED, TESTED AND TRUSTED

The main problem that the amateur of today has to deal with is
deciding just which rig out of the many excellent products available he is
going to choose. Technology is advancing at such a rapid rate and
getting so sophisticated that many cannot hope to keep up.

Some go too far! )

Perhaps one way of dealing with the problem is lo look at just what
each model offers in its basic form without having to lay out even more
hard earned cash on “extras”. The |C-720A scores very highly when
looked at in this light. How many of its competitors have two VFOs as
standard or a memory which can be recalled, even when on a different
band to the one in use, and result in instant retuning AND
BANDCHANGING of the transceiver? How many include a really
excellent general coverage receiver covering all the way from 100kHz to
30MHz (with provision to transmit there also if you have the correct
licence)? How many need no tuning or loading whatsoever and take
greal care of your PA, should you have a rotten antenna, by cutling the
power back to the safe level? How many have an automatic RIT which
cancels itself when the main tuning dial is moved? How many will run
full power out for long periods without getting hot enough to boil an egg?
How many have band data output to automatically change bands on a
solid state linear AND an automatic antenna tuner unit when you are
able to add these to your station?

Well you will have to do quite a bit of hunting through the pages of
this magazine to find anything to approach the IC-720A. It may be just a
little more expensive than some of the others — but when you remember
just how goad it is, and of course the excellent reputation for keeping
their secondhand value you will see why your choice will have to be
an |C-720A!

IC-PS15 Mains PSU £99

ICOM

Nearly everybody has an IC2E - the most popular amateur
transceiver in the world — now there is the 70 cm version which is every
bit as good and takes the same accessories. Check the features.

Fully synthesized - Covering 144 — 145.995 in 400 5KHz steps.
(430-439.999 4E)

Power.output — 1.5W with the 9v. rechargeable battery pack as
supplied — but lower or higher output available with the optional 6v or
12v packs. Rapid slide-on changing facility.

BNC antenna output socket — 50 ohms for connecting to another
antenna or use the Rubber Duck supplied (flexible ¥4 A whip — 4E)
Send/battery indicator — Lights during transmit but when battery
power falls below 6v it does not light, indicating the need for a recharge.
Frequency selection — by thumbwheel switches, indicating the
frequency. 5KHz swilch — adds 5KHz to the indicated frequency.
Duplex simplex Switch — gives simplex or plus 600KHz or minus
B600KHz transmit (1-6MHz and listen input on 4E)

Hi-Low switch - reduces power output from 1.5W to 150mW
reducing battery drain.

External microphone jack - if you do not wish to use the built-in
electret condenser mic an optional microphone speaker with PTT
control can be used. Useful for pocket operation.

External speaker jack — for speaker or earphone. This little beauty
is supplied ready to go complete with nicad battery pack, charger,
rubber duck.

A full range of accessoriesinstock. € p

ICMLY 10W mobie booster los IC2E 4900 BC25  Manscharger as supphed 425
BPS 11 voll bailery pack 3000 [+]4} 12 voit adapler pack B30
BPa Empty baltery coase lor 6 x AA calls 580 HM3  Speakermrophone 1200
BP3  Swancard ballery pack 1770 CP1  Mobde charging lead izo
BPZ  Gvoilpack 2200 IC123 cases gach 360
BC30 HBasecharger lor above 3900 Al prices neluge VAT

The IC4E is going to
revolutionise 70 CM!

Free carriage on direct sales — call us.

Remember we also stock Yaesu, Jaybeam, Datong, Welz,

G-Whip, Western, TAL, Bearcat, RSGB Publications.

Please note: Access Barclaycard owners — goods musl be
senl lo address registered with credit card company

ol

=
6
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IOW RF ouput on SSB, CW and FM
Standard and non-standard repeater
shifts. 5 memories and priority channel.

Memory scan and band scan,
controlled at front panel or microphone.
Two VFO's LED S-meter 25KHz and
1KHz on FM-1KHz and 100KHz tuning
steps on SSB. Instant listen input for
repeaters.

tc-730-'l'he best for mobie_

ICOM's answer to your HF mobile
problems — the IC-730. This new
80m-10m, 8 band transceiver offers
100W output on SSB, AM and CW.
Outstanding receiver performance is
achieved by an up-conversion system
using a high IF of 39MHz offering
excellentimage and IF interference
rejection, high sensitivity and above all,
wide dynamic range. Built in Pass Band
Shift allows you to continuously adjust
the centre frequency of the IF pass band
virtually eliminating close channel
interference. Dual VFO's with 10Hz and
1KHz steps allows effortless tuning and
what's more a memory s provided for
one channel per band. Further
convenience circuits are provided such
as Noise Blanker, Vox. CW Monitor,
APC and SWR Detector to name a few.
A built in Speech Processor boosts talk
power on transmit and a switchable RF
Pre-Amp is a boon on todays crowded
bands. Full metering WWV reception
and connections for transverter and
linear control almost compiletes the
IC-730's impressive facilities

ICOM produce a perfect trio in the
UHF base station range. ranging from
6 Meters through 2 Meters to 70 cms
Unfortunately you are not able to benefit
from the 6m producl in this country, but
you CAN own the IC-251E for your
2 Meter station and the 451E for 70 cms.

Both are really well designed and
engineered multi-mode transceivers
capable of being operated from either
the mains or a 12 volt supply. Both
contain such exciting fealures as scan
faciliies. automatic selection of the
correct repeater shift for the band
concerned, full normal and reverse
repeater operation. tuning rate selection
according to the mode in use. VOX on
SSB continuous power adjustment
capability on FM and 3 memory
channels. Of course they are both fitted
with a crystal controlled lone burst and
have twin VFO's as have most of ICOM's
fully synthesized transceivers.

Loaaicad oot
i ot

The famous IC-240 has been
improved, given a face lift and renamed
the IC-24G. Many thousands of 240's
are in use, and its popularity is due in
part to simplicity of operation, high
receiver sensilivity and superb audio on
TX and RX. The new IC-24G has these
and other features. Full 80 channels
(at 25kHz spacing) are available and
readout is by channel number - selected
by easy lo operate press button
thumbwheel switches. This readoul can
clearly be seen in the brightest of
sunlight. Duplex and reverse duplex is
provided along with a 12': KHz upshift,
should the new channel spacing be nec-
essary

Amazingly small, yet very sensitive.
Two VFO's, five memories, priority
channel, full duplex and reverse. LED
S-meter, 25KHz or 5KHz step tuning.
Same multi-scanning functions as the
290 from mic or front panel. All in all
the best 2M FM mobile ICOM have ever
made.

The TONO range of communication
computers take a lot of beating when it
comes to trying to read RTTY and CW in
the noise. Others don't always quite
make it!

Check the many facilities offered
before you buy — especially look at the
9000E which also throws in a Word
Processor. Previous ads have told you
quite a lot about these products — but
why not call us for further information
and a brochure?

The MT-240X Multi-band trap dipole
antenna (80m — 10m) is a superbly
constructed antenna with its own Balun
incorporated in the centre insulator with
an S0239 connector. Separate elements
of multi-stranded heavy duty copper wire
are used for 80-40-15 and 20-10 Metres.
Really one up on its competitors.
£49.50 inc. VAT

Agents (phone lirst - all evering weekends only. excepl Scoll;

Scolland - Jack GM8 GEC 031 657-2430 |daytime)

Midlands - Tony GBAVH 021 329-2305
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NICADS : UK’s LOWEST PRICES

AMBIT’S NEW CONCISE COMPONENT CATALOGUE IS OUT Now -

Price on the page

e .|_|;}. v
AMBIE .
TRTERNATUO

Ambit’s new
style catalogue
continues to
lead the market
with low
prices, new
items, info,

3 x £1 discount
vouchers.
Here's a few
examples of
some super low
prices:

b=—a

78XX 1A
BC237/8/9 8p

37p.

pr————ii

==
l-_--_‘___-'_

Avail
neWsa?é'le al

at oi") Jl;r‘ .
2irect, for 70p ine,

-—
-
_—l-_‘_'__l i

CAPACITY
500 mAh
2200 mAh
1200 mAh
4000 mAh
110 mAh

PP3 3.70

35K51 54p

10MHz XTALS £2

8 Pole 10.7MHz XTAL filters . £14.50

2GHz coax relay 150W  £10.95

+ all the usual stuff at rock bottom prices +

Toko coils, crystal and ceramic filters,
micrometals toroids, Fairite ferrites, Alps

Prices shown EXCLUDE VAT.
Access/Barclaycard may be used
with written or telephone orders,
official MA details on application.

E & EO.
.POSTAGE and PACKING

switches, OKI LSI,

Piezo sounders, RF, IF

Modules + Kits ete.

~50p per order

TELEPHONE (STD 0277)-230909 TELEX 995194 AMBITG  PDSTCODE CM144SG

200 NorthService Rood, Brentwood, Essex

8

wwWw americanradioh

VALVE MAIL ORDER CO. . :
Climax House ?{EGUhMTE_U POWER SF’PPI;J inoi128  TTEE! OUR CURRENT BARGAIN LIST
159 Fallsbrook Road, London SW16 6ED ith short circuit protection, lominal 13. WILL BE ENCLOSEDWITH ALL ORDERS
volts at 5 amps continuous or up to B amps MULLARD UNILEX
SPECIAL EXPRESS MAIL ORDER SERVICE I?‘!zmittem, m‘Td“. for |.|s::I with C_g ri[gs. but o ins
this power supply is equally suitable for any "
Ep [ EMB7  1.50 | Py8l -84 [ 6ANS  4.74 | 607 2.20 other 12v squipment. Nicely made in vent-  7/PC
AZ31 1-10 | ENSY 3.50 PY82 0.80 ANBA  3.45 BSAT 1.45 itated metal case with switch and pilot light system
Cl33  2.00 | EY51 75 | pY8 0-70 | 6AQ5  0.96 | 65C7  1.50 on front and verminals at back. £14:96. Rated one
DY86/7 0.84 | EYas 84 | PYB8  0-88 | 6ARS  1.98 | 65J7 60 + Post £1.50, of the finest
DY802 0-84 | EYBE 1 -75 | PYS00A 1-B0 ASE 4.9 GSK7 1.30 HOME BASE POWER SUPPLY performers in the
E?ggg g:gg E}'ggﬂﬂ 3: ;\;gg(‘) gg AS7GA 675 | 6SL7GT 2.68 13.8v 20amp — built and regularly used by stereo field this would
ESIOF 14.47 | £28]  0.84 | QOVD2-614.06 | GALSGT .33 | Gons° 1.9 ERVICL 1 Yoguine ftotivos e ding ool ke wondec(ul giltfor
EABC80 1.20 | GY501 2.75 | Aovo3-10 AUB 1:03 ESG7M :5 ion t:_ﬂ. 500 mg;:;slomller azg ;lé parts  almost anyone. In easy 10 assemble
EB9 0.82 | Gz32 1.25 AWBA  3.39 & 0. including case, .50, carriage £5.00. modular form this sho_ul:l sell at about
Eg .Es g 0.50 | GZ33 4.00 | 0QV03-20A B7 1.50 s\.l‘ilgm .?;g TRANSMITTER SURVEILLANCE" £30 but due ‘: a suzm?} hui: buy and as o
0.85 | GZ34 2.50 o BB 1.7 X4 .20 Tiny, easily hidden but which will enable con- incentive to buy, we offer the system complete
ECS 7-56 | GZ37 4.00 | QQVOB-40A EBAB 1.0 1 EXEGT  O0.H5 versation to be picked up with FM radio. Can 8t only £16.75 inc. VAT + post. PLUS FREE
ECC33  3.50 | KT81 .50 £55.10 BA7 5.1 7C5 .95 be made in a matchbox — all electronic parts  GIFT — buy this month and you will receive o
ECcai 088 | K172 's.bg | mie- 2 438 | S3ns  yoB |8 2% PRy R S
e o . . 757 -25 RADIO MIKE® match this amplifier,
ECcos a5 | Kres 1200 | Ri3 120 | s8Js  1.08 | 12ATE 20 idea for discos and garden parties allows  TIME SWITCH BARGAIN
ECC85 1-20 | a2 .00 SPE1 .00 BATA 2.7 12AU7 0 :? ! of A Ia_\f through La[g&cIL:nr mains frequency can:tol!adnflo:k.
ECCE8 1.90 | 0B2 2.55 19 13.75 R7 a % FM radio/tuner amp. £6.90 comp. kit. which will always slhow you the correct time
ECC91 8.93 | 0c3 1.92 | u2s 16 E RB 1 .?‘ }%Qﬁ; o 6WAVEBAND SHORTWAVE RADIO KIT  *start and stop switches with the dials. Comes
ECF 108 | 0D3 192 | U26 ., 1.44 | 6BS7  4.00 | 12865 2.4 Bandspread covering 13.5 to 32 metces, Com. complete with knobs. £2.50.
Egnig %EI"B) ':(c;gg }443 gi;écau 1;‘22 6BWE  4.00 | 12BY7 .70 pletehkil includesl_c:se. Nathing else to buy it EPOWEHRIFUA:_ aA‘r‘rErclNY_"MDTDFlS ,
- - B BBW7 1.5, 12BY7A 7! you have an amplifier to connéct it to or a or models, Meceanas, drills, remote contro’
ng 3& : -%g ;ggg 1 -§s ugF[;az 1 -%g 6BZ6 2.3 12HG7 41 pair of high res. headphones, Price £11.85.  planes, boats, ete, £2.50,
o 1-20 | UCH 1. 6C4 0.88 OFL1/2 1-12 MW & 2 SHORT — CRYSTAL RADIO WATERPROOF HEATING WIRE
Eg:: % }:g ;g?ng :‘2'3 BEE?Z] z‘gﬁ gggfs;\ ;':g 8;‘1‘9 1 ’ﬁg ?II the parts 1o make up the :;ginnHer: model. 60 ohms per yard, this is 2 heating element
3 # : - 3 rice £2,30, Crystal earpiece 65p. High resist- wound on a fibse-glass coil and then covered
EE:'; g :11.-‘.!:3 ;g; é : g Hgéga 3 BCCDSGA 5.07 D‘;Hi B0 ance h/phones (gives best results) £3.75, with PVC, dozens of uses - sround water pipes,
EF39 2.75 PCEEO0 1.60 ULl 2.50 | CIFIGS fg_:g gt‘."i :gg Kit includes front but not case. under grow boxes in gloves and socks. 23p/maetre.
EE:; ;& PCFaO0. 1. uLad -20 CWa 7-68 | B5A2 .39 INTERRUPTED BEAM MORSE THAINER KIT s
H PCF80 1. uydai 25 D& 1.75 [0c1 4 This kit enables you to make 3 switch that Consists of morse tone module, morse key, batt-
EFS0 1-50 | PCFBO 1. uyss 04 Das 5.94 | 15082 .02 wall trigger when a steady beam of infra-red or gry c;nnn\nn case & instructions, £2,99,
EF54 5.00 | PCH200 1. VR105/30 1.92 EA8 2.94 | 150C2 .92 ordinary light is broken. Main components:  AggjaAL DIRECTION INDICATOR
EFS5 2.50 | PCLB2 1- VR150/30 1.92 EHS 1-85 50C4 3 relay, photo-transistor, resistors, caps, gic. Te B ¥ : 0
FBO 0.80 | P f o pe . i, TP, Kit includes 16 reed switches, magnet, 16 LED's
EF “ 53 CL83 2. 2759 16:80 | GF6 1.75 728  27.50 Cireuit diagram but no case, Price £2.30. and chart which has the 16 compass points and
EEa 155 | Ectes. 2 §3D%:‘;U T ‘ﬁ'éﬁ %-ga {g? 2 ‘gg CAR STARTER AND CHARGER KIT lights up where atrial is pointing. £5.90.
EF92 5.81 PCLEG 1. 3828 14.35 HS6 3:77 1A 1 :33 You can start car immediately or bring your AERIAL ROTATOR
EF183 0.80 | PCL8OS 1. ACK: 5 2.50 12A  18-33 battery up to full charge in a couple of hours. Comprises mains motor with pulley and vee
Efl}j%‘i ?% SEI.SZ}CE)O ? 45.00 J6 3.50 ég“ : gg :hzg kit Eﬂtl_l:prwes; 2:5:3:‘\- rl;al'“ }:n;“slﬂé";l!;l. belt, electro-mechanical aerial base unit and
g o SR4GY 3.50 J7 2.50 % ridge rectifiers, start/charge switch and ful | switch bl ial
Et g ; vgg p‘[g? '; suacc_'i 1 -gz 5JB6A  4.56 | B72A 2 -;;_ instructions. Prica £11.50 + £2.50 post. P ::‘;"én:gﬁu:_i gf;;:f:;:‘:ﬁ‘;; i
! «2 V4 1.52 5JS6C 5.58 314 15 GPD HIGH GAIN AMP/SIGNAL TRACER
Et é %Eg PLg% 32 | %" Toa kon 1381 250 il In case messuring only BY-x3%"x1%" is an ?;:\?I:au E,ijﬁs_‘:ﬂ‘:ﬁ at the aerial and work
ELad 160 Pts:a $%§ 5%367 ::gg B??GT }-gg 3?43:,& gg extremely high gain (70db) solid state 8mp o the speaker — when signal stops you
ELB4 100 | PL504 1.40 | B/3DL2  1.86 | 6K8 138 | s8a2 1208 designed for use as @ signal tracer on GPO pyyp found the fault. Complote kit £4,95,
Eae 280 | Eos e /3ol joe ke 5‘35 et 88 cables, etc. With a radio it functians very vmlll
ELD1 714 | PL50S  3.20 | GAHG 471 L6G 2.50 | 6146A 10.64 a5 3 signal tracer. By connecting a simple coil Cash, P.0. or cheque with order, Orders
ELO5 1.32 | PL518 3.20 BAKS 3.80 LEGC 2.50 61468 812 10 the input socketa useful mains cab]e tracer under £10,00, add 60p. Access & Bfcard
EL360 8.50 | PLBOZ 2.96 | BALS 0.82 | 6L7 2.00 | 68838 12.73 o ': g:‘::-amﬂ':::!l‘g;:; ':I‘c'“grgl;!:;'m orders by phone 1o Haywards Heath (0444)
EM81 1.00 | PY33 1.10 | 6AM6  1-80 | 6LQs 6.72 | 6973 3.87 o iy 7 PRI ST s 54563. Delivery by return.
= 7360 9.96 bargain at only £1.85. suitable 80 chme/p 89,
Open daily to callers: Mon-Fri 9 a.m.—5 p.m. 7586 1014 T g
; 7 L. = £
W e o J.BULL(Electrical)Ltd.::::
Prices oxcluding  Quotations for any types not listed S.AE. Talex when going . . e 30 YEARS
VAT add 15% Post and packing 50p per order 946708 10 press (Dept PW), 34 - 36 AMERICA LANE, HAYWARDS HEATH, SUSSEX RH16 3QU.
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CHATITER-
BOXES
SERVED
HERE.

Realistic is the biggest name in Citizens Band
Radio and accessories —and you will be
able to buy the full range at Tandy — the
world’s largest retailer of CB equipment!

—F2EALISTIC®

CBfromTandy

WATCH PRESS FOR FORTHCOMING ANNOUNCEMENTS
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SMC SERVICE

Free Finance on many items. Two-
year guarantee on Yaesu. Free
Securicor on major Yaesu items.
Access and Barclaycard over the
telephone. Biggest Branch, Agent
and Dealer network. Ably staffed,
courteous, Service Department, "B
Services” Securicor contract at
£3.901! Biggest stocks of amateur
equipment in UK. Twenty-two years
of professional experience.

FREE FINANCE

On regular priced items from:
Yaesu, Ascot SMCHS, CDE,
HyGain, Channel Master, Hansen,
SMC, MFJ, KLM, Mirage and Hy
Mound, on invoices over £100
SMC offers Free Finance! How is it
done? Simple, pay 20%, split the
balance equally over 6 months or
pay 50% down and split the balance
over a year. You pay no more than
the cash price!!

YAESU MUSEN

SMC are proud to be UK agents for
Yaesu Musen the brand leader in
Amateur Radio. Their exclusive con-
centration on communications
equipment — The most diverse pro-
duct line and a reputation for con-
tinuous innovation are your
assurances that SMC and Yaesu can
provide equipment to exactly fit
your needs and you will be at, and
remain at, the forefront of today's

GUARANTEE

Yaesu's own warranty does not
extend outside Japan. Repairs are
the responsibility of the UK dealer
selling the set. SMC's two-year
guarantee is backed, as UK dis-
tributors, by daily contact with the
factory and many tens of thousands
of pounds of spares and test equip-
ment, Avoid hawkers offering sets
without serial numbers, spares,
service or advice back-up.

I I IR N, T
s = T
=

high technology.

FTONE £1295....

COVERAGE

RX; 150 KHz-30 MHz. Continuous general coverage.
TX: 160-10m (9 bands). 1.5-30 MHz commercial ver-
sion is available.

MODES
All modes: AM, CW, FM*, FSK, LSB, USB.
Tx and Rx on opposite sidebands possible.

FREQUENCY SELECTION

No bandswitch. Multiple methods of frequency setting.
Main dial; “velvet smooth” 10 Hz resolution, 3 speeds;
Set MHz, KHz/R — Normal, KHz/R — Fine, Controls RIT
or offset (synthesised clarifier).

Inbuilt Keypad; direct digital entry to 100 Hz, Fast/slow,
up/down tuning, Scanning manual or auto mode.

RECEIVER

Receiver dynamic range up to 100 dB. Pair of low noise
power transistors in RF. Ring mixer with LO injection at
10 dBm. Advanced variable threshold noise blanker.
AGC: slow-fast-off. Squelch control. Variable RF
attenuator and RF gain circuits. SSB; Variable
bandwidth and IF shift. 3 CW and 2 FSK bandwidth
positions. 300 Hz*, 600 Hz*, 2,400 — 300 Hz,
6 KHz*, 12 KHz*,

TRANSMITTER

100w RF, (50% duty FSK) all solid state. No

. preselector, no “plate” tune, no loading controls. Mains

and 12V DC. Switch-mode PSU built in. CW change
over delay adjustable through to full break in. Electronic
keyer option. Drive level control. Front panel adjustable
VOX. Signal monitor feature. RF processor, compres-
sion control concentric with mic gain. Auto mic gain,
reduces extraneous off mic noises.

MEMORY

Two memory banks (A + B) each with 10 slots.
Simplex or Semi duplex A, B, RxA/TxB, TxA/RxB. ANY
frequency storable. ANY TX-RX split within coverage.
RIT offset stored together with memory channel.

METERING
Two large moving coil meters (+3 digitals and 12 leds).
R.H. (Rx-TX);'S" (1-9, + 20, + 40, + 60 dB) and ALC
level. LH. switched: Ic (20A), Va, Discriminator
(FMzero), Compression (0-25 dB), Forward, Reflected.
Digital readout to 100 Hz. Analogue markings for
“feel”. Dedicated digital readout of RIT offset to +9.9
KHz. Digital readout of memory channel number recall-
ed. LED's; Processor, Noise blanker, Auto mic gain,
Monitor, Peak — Notch filter, Scan, Transceive, TX — RX
Clarify, Dial Lock, Tx Disabled.

*QOptions
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FT207R

£169.00 buys you a 2.5 watt Yaesu
FT207R or a 1.5 watt IC2F synthesised
handheld transceiver. The FT207R
steps m 124 KHz (Not 10 KHz with
added "5 up” switch) it scans for
occupied or empty channels (no scann-
ing) it has 4 channels of memory (none
and "“auto revert’ priority mode (none),
programmable and + 600 KHz splits
{+600 KHz only), one could go on —but
we -would probably not have any
FT207R's left by the time you read thisl|

FT7 20

A uniqgue modular VHF/UHF FM
transceiver system at a remarkable
price. Take a tiny FT720R control head
for £115.00. Plug in a 720R' 2m ('V
10w £130.00, 'VH 25w £140.00) or
70cm ('U 10w £150.00) RF deck or
operate it remotely with a 200cm or
400cm (E72S £15.00 or E72L £20.00)
extension cable. Better still, buy a
switching box (S72 £55.00) to enable
control of a 2m and a 70cms deck from
one control head, for the neatest in-
stallation around.

[FRG7700 £329

0.15-30 MHz General Coverage Receiver
AM/SSB/CW/FM (Memory Version £408).

Matching; Antenna tuner, filters, six VHF
convertors, active antennalll

FT902DM £885

FT208R
£209.00
2.5w, 2m

12.5/25 KHz

Synthesised

FT708R
£219.00
1w, 70cms
25 KHz
Synthesised

*FT902D £800
*FT902DE £790

10-160m. SSB, CW, AM, FM, Deluxe
digital, Keyer, fan, variable bandwidth etc.

FTVS01R Transverter Frame, 3 band
FV201DM Digital VFO. 40 mem. Scan

YOS01P Monitor scope/Panadaptor £330
FC802 Antenna tuner unit £136
SP801 Speaker (Patch version £55]  £31

£195
£260

FP707  Mains P.S.U. (ZOA

FT1707 £569

FC707  Antenna tuner
FV707DM Digital VFO & Mem
FTV707R Transvertor Frame,

£126
£85

£203
£90

2m, synthesised. 25 + 124 KHz steps FM,
1 KHz + 100 Hz steps SSB. 21W PEP.

50TV 50MHz £70, 70TV 70MHz £80. i
144TV 144MHz £100, 430TV 432MHz £185.

10-80m. 100w PEP. SSB, AM, CW. Variable
IF bandwidth, Digital (10w model £485).

Matching; Mobile bracket, 10W linear
R Amplifier, charger, carrying case available.

FP107E Mains PSU External
FP107 Mains PSU Internal
FTW107 Transvertor frame 2 band
FV107 External VFO
FC107 Antenna Tuner

=

10-160m. 100w PEP, SSB, AM, CW. Vari- -

20, Siihasioed, 28 124 able IF. Deluxe all solid state. [DMS version
£799).

1 KHz, 100, 10 Hz steps

1 KHz steps FM.
SB. 10W PEP.

&/
\‘f 2 YEAR IMPORTER WARRANTY

SOUTH MIDLANDS COMMUNICATIONS LIMITED

~S. M. HOUSE, OSBORNE ROAD, TOTTON, SOUTHAMPTON, SO4 4DN, ENGLAND
Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: “Aerial”” Southampton

GRIMSBY

S5.M.C. [Humbarside)

247A Fresman St.,

Grimsby, Lincolnshire.
(0472) 59388

STOKE-ON-TRENT
5.M.C. (Stoke)

76 High Street,

Talke Pits, St k
Kidsgrove 107816 72644

GI3KDR lﬂ!-ﬂ'] 55162
GI3WWY 840656
GMBGEC

CHESTERFIELD

5.M.C. (Jack Tweedy) LTD, 102 High
Street, New Whittington, Chsstef‘rnld
Chesterfield (0246) 453340

9-5 Tuesday-Saturday

WOODHALL SPA

SMC (Jack Tweedy) Ltd.,
Business transferred to:
5.M.C. (Humbaersida).
Grimsby (0472) 59388,

GW3TMP  (0244] 5495
GWBEBB (0792) 872526.
0534) 26788

LEED: .M.C. [Leeds
257 Otley Road,

Leeds 16. Yorkshire.
Leods (0532) 782326
9-5.30 Monda

‘Howarth
Pater
Geoff

Bucklay
Swansea
Jersay

Bangor
Tandragea
Edinburgh

#hﬂ
anvyn
Jack

SMC AGENTS
Brian G3ZL

Stourbridge
Simon

Redcar GJ4ICD

(03843) 5917
G4EQS {0642] 480808

762)
(031665) 2420
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ILP TOROIDALS

UNBEATABLE
VALUE FOR MONEY!

New production capacity at Canterbury has increased our range,
decreased our prices, improved our special customer
design service. Choose from toroidal transformers in
arange of 98 types.

Order using
¥y S[IPI.R MCE-.:L“' nv: :“EI Ihe FREEPOST
T coupon below.

Trade enquiries are welcome.
Supphea with ngic mounting kit with cenire boll
sleel and neoprene washers GUARANTEED 5 YEARS

PRICE
e VAT
(L]
«it 7

e

IMPORTANT: Regulation — All voltages quoled are FULL LOAD. Heaseadﬂ mguial.lun figure lo secondary
voltage to obtain off load voltage.
The benefits of ILP toroidal transtormers

ILP loroidal transformers are only hall the weight and height of their laminaled
equivalents. and are available with 110V, 220V or 240V pnmaries coded as lollows
For 110V primary insert "0 in place of “X™ in type number
For 220V primary (Europe) insert 1™ in place of “X ™ in type number
For 240V primary (UK) insert “2" in place of ~'X" i type number
How to order Freepost:

Use this coupon, or a separate sheet of paper, to order these products, or any
products from other ILP Electronics advertisements. No stamp is needed if you address
to Freepost. Cheques and postal orders must be crossed and payable to ILP Electronics
Ltd: cash must be registered. C.0.D. — add £1 to total order value. Access and
Barclaycard welcome. All UK orders sent within 7 days of receipt of order for single
and small quantitv orders.

Alsg available at Electrovalve. Maphn. Marshalls. Technomatic and Wattord Electromics

ILP Electronics Ltd., Graham Bell House, Roper Close, Canterbury, Kent, CT2 7EP.
LN N B N N N N N |

Please send me the fallowing PW/3/82

ILP modules

Total purchase price I

I JencloseCheque || Postal Orders || Int Money Order [_] I

Please debil my Access /Barclaycard No
Name I
Address

Signature I
Post 1o ILP Electronics Lig, Freepost 2 Graham Bell House Roper Close I

Canlesbury CT2 TEP. Kenl, Englang
Telephone (0227) 54778 Technical (0227) 64723 Telex 965760
1@ Crvisaon of I
ILP Electroncs Lia)
—

12

Your Official Yaesu dealer in Greater

Manchester for the North West.

Our premises are situated about 1Tkm

from Bolton town centre adjoining Mﬂ
the main Bolton to Manchester road,
where there are excellent on-street
parking facilities. We are five
minutes walk from Trinity Railway
Station and adjacent to bus stops for
the Nos. 8, 28, 29, 542, 543 buses.
Opening hours 9 am to 6 pm
Tuesday to Friday, 9 am to 5 pm
Saturday. Monday by appointment.
S.A.E. for our catalogue and price
list.

MOSLEY

Credit Card and Hire Purchase
facilities with written quotes on re-
quest.

Special package deal for new

licensees setting up station.

AUTO MARINE
DEVELOPMENT COMPANY
60 ORLANDO STREET,
BOLTON
‘Phone (0204) 21059

VIEW THRU LENS B
B THIS DOSIMETER

WILL AUTOMATICALLY DETECT
GAMMA AND X-RAYS
W UNIT IS SIZE OF FOUNTAIN
PEN & CLIPS ONTO TOP POCKET
B PRECISION INSTRUMENT = ) 0-5R
METAL CASED WEIGHT 202 0-50R
W MANUFACTURERS CURRENT 4 ; ne LAt
PRICE OF A SIMILAR ~ is 95%«' & Pack
MODDEL DVBR £25 EACH G
Butish design & manutacture
Tested & fully guaranieed
Ex-stock delivery

Ideal for the experimenter
COMPLETE WITH DATA

Allow 14 days for delivery.

-
”ENR_‘/E Q_ﬁnh 404 EDGWARE ROAD | ONDON W2 1ED

The ONE catalogue
you MMUST
have!

® About 2,000 items clearly listed.

@ FProfusely illustrated throughout.

® Large A-4 size pages.

® Bargain list, order form and 2
coupons each worth 25p if used as
directed, all supplied free.

Price £1, plus 50p for post, packing

and insurance.

Send chegque or P.O. for £1.50
HOME RADIO Components LTD

Dept. PW, P.O. Box 92, 215 London Road,
Mitcham, Surrey. 01-543 5659
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BRANDLEADING ELECTRONICS

1

S$X1000

MAGIDICE

Electronic Ignition Electronic Dice
® Inductive Discharge @ Not an auto item but great fun
® Extended coil energy for the family
storage circuit ® Total random selection
@ Contact breaker driven @ Triggered by waving of hand
® Three position changeover switch over dice
® Over 65 components to assemble @ Bleeps and flashes during a 4 second
@ Patented clip-to-coil fitting tumble sequence

@ Fits all 12v neg. earth vehicles @ Throw displayed for 10 seconds
® Auto display of last throw 1 second in 5
® Muting and Off switch on base

® Hours of continuous use from PP7 battery

@ Over 100 components to assemble

S$X2000

Electronic Ignition

@ The brandleading system
on the market today
@ Unique Reactive Discharge
® Combined Inductive and
Capacitive Discharge
® Contact breaker driven
® Three position changeover switch
@ Over T30 components to assemble
@ Patented clip-to-coil fitting
@ Fits all 12v neg. earth vehicles

Electronic Ignition

@ The ultimate system ® Switchable
contactless. ® Three position switch with
Auxiliary back-up inductive circuit.

® Reactive Discharge. Combined capacitive
and inductive. ® Extended coil energy storage
circuit. ® Magnetic contactless distributor trigger-
head. ® Dlstrigutor triggerhead adaptors inclu(?ed
® Can also be triggered by existing contact breakers
® Die cast waterproo% case with clip-to-coil fitting @ Fits
majority of 4 and 6 cylinder 12v neg. earth vehicles
@ Over 150 components to assemble

VOYAGER car Drive Computer

® A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed, Distance and Time. ® Visual and Audible alarms
warning of Excess Speed, Frost/Ice, Lights-left-on. @ Facility to
operate LOG and TRIP functions independently or synchronously.
@ Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or — 1%. @ Large LOG g TRIP
memories. 2,000 miles. 180 gallons. 100 hours. ® Full Imperial
and Metric calibrations. ® Over 300 components to assemble

A real challenge for the electronics enthusiast!

Electronic Car Security System

® Arms doors. boot. bonnet and has security loop to protect
fog/spot lamps, radio/tape, CB equipment

® Programmable personal code entry system

® Armed and disarmed from outside vehicle using a special B
magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen @ Fits all 12V neg earth vehicles

® Over 250 components to assemble

All EDA-SPARKRITE products and desians are fullv covered by one or more World Patents \

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS 1 3DE England. Tel: (0922) 614791
- B N B B BE B B B B B B B B B B B B B B |

A SEhFBLY READY Please allow 28 days for delivery
SSKIT EH:‘IFE NAME PW/5/82

SX 1000 | £12.95 | £25.90 ADDRESS —
SX2000 | £19.95 | £39.90 _
TX 2002 | £29.95 | £59.90 | ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR

AT. 80 £29.95 £59.90 ¢ KIT REF
VOYAGER | £59.95 | £119.90 CHEQUE NO.
MAGIDICE| £9.95 £19.90 £6he Ansiverphons

PHCNEYOURORDERWITHACCESS/BARCLAYCARD
l PRICES INC.VAT.POSTAGE & PACKING SEND ONLY SAE IF BROCHURE IS REQUIRED

CRE R R R R RN e N

AP CUT OUT THE COUPON NOW!
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Brenda isn’t serving
coffee anymoreat

Northfield Road, Ealing.

B because we've moved to
<09% newpremises with more

space at 373 Uxbridge Road,
Acton, London W3.

Tel: 01-9925765/6/7

O More space for Bernie to display our ever-expanding range of Amateur
Radio equipment and accessories, both new and secondhand.

[J More space for our service engineers to provide the level of
after-sales back-up you expect.

O More space for our hard-working mail order department to
assemble and pack your orders for really rapid dispatch.

[J More space to park alongside and opposite, and much better
access by public transport too.

O ...and more space to put your cup down when you've
gotiyour coffee!!!

\/

S

e

L 0 8 0 0B 0 J B C

L----------

LICENSED CREDIT BROKERS +Ask for written quotation RARCLAYCARD No prices quoted this
INSTANT HPAND 6-MONTHS NO-INTEREST HP TERMS AVAILABLE By # wich Access : i month because of exchange rate fluctuations.

FOR LICENSED AMATEURS AND BANK/CREDIT CARD HOLDERS Please phone for up-to-date information.

Credit card sales by telephone
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=-AMATEUR RADIO
EXCHANGE

FRG-7700
Yaesu's latest
receiver with FM

right across the band now offers all these optional extras
® Memory facility ® FRT-7700 Aerial Tuning Unit e Six
VHF Converters as follows:

FRV-7700A 118-130MHz 130-140MHz 140-150MHz

FRV-7700B 118-130MHz 140-150MHz 50-60MHz
FRV-7700C 140-150MHz 150-160MHz 160-170MHz
FRV-7700D 118-130MHz 140-150MHz 70-80MHz
FRV-7700E 140-150MHz 150-160MHz 118-130MHz
FRV-7700F 150-160MHz 160-170MHz 118-130MHz

Phone for latest prices, and remember, our basic Receiver
price includes a FREE Heliscan Aerial.

SONY ICF-2001

This unique HF communications

receiver with keyboard entry and LCD covers
AM/SSB/CW from 150kc to 30MHz and FM
from 76-108MHz with six station memories.

A masterpiece of compact modern
technology.

BEARCAT 220FB
The super scanner which brings you all the
excitement of the VHF and UHF frequencies
...aircraft, marine, amateur, plus so much

SX-200N

Another of our sophisticated scanning
receivers. Similar functions to the
BEARCAT, but even wider frequency
coverage, and with AM and FM right across

more. its range.
| | |lex fn%mrl 5
'J (XBRIDGE ROAD § (XBRIGE RORD
AN NOW
14 |revsomse nere g HERE!!

MORTHFEELPS
i 1 1 8 & 0 0 0 0 0 J |

373 UXBRIDGE ROAD, ACTON, LONDONW3 9RH
Tel: 01-992 5765/6/7 Just 500 yards east of Ealing
Common station on the District and Piccadilly Lines,
and 207 bus stops outside.

Practical Wireless, May 1982

136 GLADSTONE STREET, ST HELENS,
MERSEYSIDE Tel: 0744 53157 Our North West branch run by
Mike (GANAR), just around the corner from the Rugby Ground.

Closed Wednesday at Acton and Monday at St Helens, but
use our 24-hour Ansafone service at either shop.
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P April 15th & 16th

9am to 6pm
April 17th

9am to 5pm

radio amateur

The exhibition for every

=How to get there; \/

AP'82 is a specialist exhibition of one of the fastest growing
areas of communications today. Organised by The Radio
Society of Great Britain, the UK's national amateur radio

society, this exhibition brings together every aspect of
amateur radio in what has been called "Europe's largest

o tentAlexandra Pavilion. Exhibitors include leading UK

: 3 manufacturers and importers, affiliated societies for the

"/, - -specialist operator, displays of the latest microwave
Q%%& D techniques and a comprehensive selection of publications. Public Transport. Alexandra Palace is easily reached by

If you too are interested in the future of amateur radio, a visit road and has free car and coach parking. Bus services 29,
to the RSGB stand is a must, where staff and volunteers will be 41,102, 123, 134, 212, 221, and 244 are within easy walking
available to give information on the wide range of services offered by distance, and sefvice WS connects with he Underground

at Wood Green (Piccadilly Line) and Finsbury Park

the society. J : s
s : s i Piccadilly and Victoria Lines).
If you're a newcomer or an ardent radio amateur AF'82 is an exhibition not (B", Ca,.' ,{ ; is m;ar :1”5\:];] :.m, or Wood Green, off the
to miss. ) ] North Circular Road.
For RSGB membership details, send a post-card to address shown below. Talk-in: GB2AP. FM S22 or SUS (initial calls).

- SSB 144-28MHz (listening watch).
pucove‘z the world oé

e AMATEUR RADIO

Radio Society of Great Britain, 35 Doughty Street, London WC1N 2AE.

TMP ELECTRONIC SUPPLIES
MARCO TRADING STOCKIST OF YAESU, JAYBEAM, HY-GAIN, AMIDON CORES,

KDF, FDK, MICROWAVE MODULES, RSGB BOOKS, ASP,
SUB-STANDARD MULTI-RANGE LEADER, CUSHCRAFT, DAIWA, HANSEN

AC/DC VOLTMETER .
Mirror scale 175mm long. Ne\.n.: ‘ Premises now open, full _demonstration
Knife edge pointer. facilities, Access, Barclaycard, H.P. Licenced Credit
48 ranges from 75mV to 750V Broker. | can supply anything from a PL259 to a FT-1.
i gt R HOWARTH JONES GW3TMP
Transistorized relay protects UNIT 22, PINFOLD WORKSHOFP'S,

el PINFOLD LANE, BUCKLEY, CLWYD CH7 3PL.
MONGIVEHESIN! GIFCUiRY: TEL: BUCKLEY (0244) 549563.
Push button range selection.

Price £50.00 incl. VAT + P&P Open Tuesday-Friday 9.30-5.30. Saturday 9.30-4.00,
’ ' Lunch 1.00-2.15.

TEN-CHANNEL EVENT
RECORDER TYPE H30

Ten individually energized
pens providing time
analysis of switching

and sequence of separate
operations.

6 chart speeds from 20 to
5400mm/hour. Chart
100mm wide 50ft long.
PRICE complete with 5 charts
and accessories.

L HALBAR AERIALS

1. Use our Vertical Twin on the FM section. It has 5dBi all-round gain £6.50.
Stack two and use our phasing harness £4 and get up to BdBi omnidirectional
gain.

2. Try the Linear 5 on SSB or FM frequency sections and achieve 10dBi gain £5.
We make a ruggedised version of this 5 element beam priced at £7.50. A
balun is available as an optional extra £1.50.

For 2 metres:
3. Direction finding aerial complete with handle and coaxial cable £5.

For the HF band:
Small (6 inch loop) direction finding aerial giving outstanding results on 10

and 11 metres. Comes complete with coaxial cable, built in attenuator and DF

i ] . 3 L method sheet £12.
Price £69.00 incl. VAT + P&P 5. Full gain half size 10 metre 3 element beam 7dBi £35. Enquire about
delivery.
Dﬂpt- PW5, MARCO TRADI NG' ? gﬂuﬂl‘srl\;?nﬂ aauiI”\(N‘lr_f (150 ft) with details on wire aerials £3.50.
. . St ith high filter £6 t free.
The Old School, Edstaston, WEM, Shropshire ppklatiips bt sindia: ;
All our aerials (where necessary) are supplied with mounting bracket(s).
SY4 5RJ. Tel: (094872] 464. Full specification on every aerial. SAE all enquiries. Immediate despatch.

Money back guarantee. P&P onitems 1,2,3,4 & 6 £1.50.
See us at Mobile Rallies.

Send S.A.E. or Telephone. HALBAR

All orders despatched by return of mail, 14 Conway Crescent, Bedford MK41 7BW.

Special Offer Test Equipment Catalogue available upon request.
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I-PAK BARGAINS

“IRRESISTABLE
RESISTOR BARGAINS"’

Description Prica
Mixed “All Type" Resistors  £1
Pre-formed '%-% watt Carbon
Resistors
% watt Carbon Ressstors
% watt Carbon Resistors
Y watt Resistors 22 ohm-
2m2 Mined
1 and 2 watt Resistors 22
ohm-2m2 Mixed
Paks SX12:15 contain a range of Carbon Film Resistors
ol assarted values from 22 ohms to 2.2 meg. Save
pounds on these resistor paks and have a full range to
Ccover your
*Quantibies Ipwommte count by wesght.

TRIACS — PLASTIC

A AMP — ADOv — TOZ02 — TAG 1366.
1 OFF 100FF

Wy Brs L
8 AMP 400v — T0220 — TAG 425
Wy £5.75 £27.5
2M3055 The best known Power Transistors in the
World — 2N3055 NPN 115w.
Qur BI-PAK Special Offer Price:
o

£1600

80312 COMPLIMENTARY PNP POWER
TRANSISTORS: T0 2N3055.
Equivalent MJ2955 — BD312 - T03
PRICE £0.70 sach

MORE BARGAINS!

SX51 60 metres PYC covered Hook-up
wire single and stranded. Mixed

colours. £l
25 Assarted TTL Gates 7400

Senes, 7401-7460 £l
#{kwm flip Flops and MSI

£l
20 Assorted Shder
Potentiometers £l
25 Assarted Potentiometers,
Rotary, Dual. etc £l
40 Assorted Pre-Sets Hor/Vert [
ele.
10 Reed Switches — glass type
3 Micro Switches — with lever £

£l

““CAPABLE
CAPACITORPAKS"

SX24

Description Prics
Capdicitors Mixed Types fl
Ceramic Capacitors Miniature
Mixed £l
Mixed Ceramics | pf- 56l £l
Mised Ceramics6BpH- 0.5m1  £1
Assorted Polyester/ Polystyrene
Capacitors

Mixed C280 type capacitors

metal foil

Electrolytics, all sorts

Quality Electrolytics

50-1000 mf

Tantalum Beads, mixed

*Quantities approximate, count by weight

AUDIOPLUGS, SOCKETS
AND ACCESSORIES

25 preces ol Audio Plugs, Sockets and Connectors
to include DIN 180°-240°, Inline 3-6 Pin,
Speahers, Phono, Jack, Stereo and Mono, elc elc. Valued
at well over £3 normal. Order No. SX25. Our Price £1 50
per pak. Guaranteed lo save you money

SX26 3 Prs of 6 pin 240° DIN Plugs and Chassss
Soc

hets
SX27 | x Right Angle Stereo Jack Plug 6.3mm plus
matching metal chassis mounling socket
$X28 4 Phono plugs and 2 dual phono connectors
SX29 | x 2.5mm Plug to 3.5mm Socket-adaptor
SX30 | x 3.5mm Plug to 2 5mm Socket adaptor
SX31 1 x 3.5mm Plug to Phono Socket adaptor

§S88F ¥

TECASBOTY

The Electromic Components and Semiconduclor Bargain of the Year A host of Electronic

including p

s — rolary and slider, presets — honzontal and vertical

Resistors of mixed values ZZohms lo 2M2 — 1/8 lo ¢ Walt. Acomprehensive range of
capacitors including electralytic and polyester types plus disc ceramics elcelera

Audio plugs and sockels of various types plus swilches, fuses, healsinks, wire, nuls/bolls.
gromets, cable clips and tyes. knobs and P C. Board. Thenadd lo thal 100 Semiconduclors
lo include transistors, diodes, SCR's aplo’s, all of which are curren! everyday usable devices. -
In all a Fantastic Parcel No rubbish all identifiable and valued in current catalogues at weil

over £25.00 Our Fight Agains! Inflation .

— Beal the Budget
— Down wilh Depression

STILL MORE!
SLIDER POTENTIOMETERS

Plastic 40mm Travel Mono
SX63 5 x 470 ohms Lin SX67 5 x 47k Lin

SX645x |k Lin
SKES5 5x 22k Lin
SX646 52 22k Log

A2t 509 pot pack.
SX71 50 BC108 “Fallouts’

SA685x 47k Log
SA69 5 x 100k Lin
SX705x | meglin

Manufacturers out of

speconvallsor gain. You test
$X72 A mixed bundle of Copper clad Board, Fibre
glass and paper. Single and double sided. A
fantastic bargain £l
SXI8  Genuine MULLARD OC?l Gumnnurrl PNP
Transistors. Brand New £l

BI-PAK’'S OPTO BARGAIN

OF THE YEAR!

Valued at over £10—Normal Retail—we offer you a pack of 25 Opto
dences toinclude LED's Large and Small in Red. Green, Yellow and
| Clear. 7 Segment Drsplays both Common Cathode and Common Anode
| PLUS bubble type displays—Iike DL-33. Photo Transistors—similar to
i OCP71 Photo Detectors—Iike MEL] 1-12. This whole pack of 25

dewices will cost you

£4+00

AND we guarantee your maney bach if you are not
completely satishied. FULL data etc included

Order No. 8X57.

5 watt (AMS) Audio Amp

High Quahty audio amphilier Module. Ideal for use in
record players, lape recorders, stereo amps and
cassette players, etc Full data and bach-up diagrams
wilh each module

Specilicabion
® Power Quipul 5 watts RMS @ Load Impedance &:16
ahms @ Frequency respanse 50H: to 25 KHi—3db @
Sensitwity 70 mw foe Tull oulput ® Inpul Impedance
50k ohms @ Size B5 x 64 x J0mm @ Total Harmonic
distorbion less than.5%
BI-PAK'S give away price

£2.25

* You could not Build one
for this price.

{ = _TheThirdand
‘l Fourth Hand...

S "

Price —

JUST £6.50.

Olno SX85

1 Amp SILICON RECTIFIERS
Glass Type similar INDD) SERIES INADO1-IN4DO4
50 — 500v — uncoded — you select for VLTS
ALL perfect devices — NO duds Min S0v

50 for £1.00 — wonh double ORDER MO SX76

Silicon General Purpase NP Transilors T0-18 Case

Lock 1l leads — coded CVT644 Similar o BCUT

— BC107- ZTE9 ALL NEW' VCE 70v ICS00mA

Hie 75-250 50 off 100 off 500 off ’Cmoﬂg
PRICE: £2.00 £3.80 £17.50 £30.00 5

Silicon General Purpose PNP Transislors T0-5 Case

Lock il leads coded CVE50T similar ZN2305A to

BFX30 VC 50 IC 600mA  Min Hie 50 ALL NEW'
Woot 5000 1000 of

PAICE :zsn £€4.00 munmsm
det as CV9507

BARGAINS

20 small 125 Red LED's £l
10 Rectangular Green LED's 2 £l
30 Assorted Zener Diodes

250mw-2 watt mixed voltages.

all coded. New. £l
4 Black Instrument

Knobs—winged with pointer %~
Standard screw. Fit size 291

20mm 50p
20 Assorted Shider Knobs.
Black/Chrome, elc 1
12 Neons and Filament Lamps. Low
voltage and maim — various types

and colours — some panel mounting  £1

L£1FREE rix

Get a €1 FREE PACK Orders over £10 excluding VAT
Choose €1 Pack free (o 2 x 50p) add it to your order and
Save even MiXe money

Thia offer only apphies 1o this adwertisement

Satisfaction or your money back has
always been BI-PAK's GUARANTEE and it still is
All these Sate items are in stock; 1n quantity and
we will despatch the same day as your

order 15 received

Silicon NPN'L’ TypeTransltors
T0-92 Plastic centre collector
Like BC182L — 183L — 184L
VCBO 45 VCEQ 30 IC200mA Hie 100-400 *

ALL perfect devices — uncoded ORDER AS SX183L
500f 1000 S5000f 1000 of
£1.50 €2.50 £10.00 £17.00

PNP SILICON TRANSISTORS:
Similar ZTX500 — ZTX214 — E-Line
VCEQ 40 VCBO 35 Ic 300mA Hie 50-400
Brand New — Uncoded — Pelec! Devices
50 off 100 oft 500 off 1000 off
£2.00 £3.50 £15 00 £25.00
Order as ZTXPNP

mw3ss NI-CAD CHARGER
Umiversal Ni-Cad batlery charger All plastic
case with it up ha Charge/ Test switch LED

indicalors at each of the hive charging poinls

vves YOU Blways need

“ ; o bul have never gol “until now
“‘"‘?“M This helplul unil with Rod mounted

horizontally on Heavy Base. Crocodile clips
atlached lorod engs Six ball & socket joints
Qe inlinite vanalion and positians [hrough
3607 also available altached 1o Rod a 2% diam
magniher gving 2 5 x magnilication Helping
hand umi available with or withoul magnihier
Qur Price with magmihier as illustrated ORDER

NO T402 £5.50

Withou! magmifier ORDER NO T400 £4.75

BI-PAK's COMPLETELY NEW CATALOGUE

Completely re-designed. Fulkof the type of components you require, plus some
very interesting anes you will soon be using and of course, the largest range of
semiconductors for the Amateur and Prolessional you could hope to find
There are no wasted pages of useless information so often included in
Catalogues published nowadays. Just solid facts 1 e price, description and
indwidual features of what we have available Bul remember, Bi-Pak's pohicy
has always been to sell quality companents at competitive prices and THAT

WE STILL DO.

BI-PAK'S COMPLETELY MEW CATALOGUE 15 now available to you You will be

amaged how much you can save when you shop for Electromic Companents with

2 BirPak Catalogue Have one by you all the time—i1 pays to buy Bl PAK

To receive your copy send 7 S plus 25p p&p

Send your orders to Dept PW5 BI-PAK PO BOX 6 WARE HERTS
SHOP AT 3 BALDOCK ST WARE HERTS
TERMS CASH WITH ORDER. SAME DAY DESPA

ADD 15% VAT N‘JD 50p PER ORDER F'L\bTﬂBE .J.NL] Pﬁ

www americanradiohistorv com

Charges -
PP3(9V)

U121 5V peniite}
U svech 210 x 100 x 50mm
U1 sy oy £8.95

POWER SUPPLY 0UR PRICE £3.25
Power supply his directly into 13 amp socke!
Fused for safety Polanty reversing socket
Voltage switch Lead wilh muili piug

Inpul = 240V AC 50HZ Qutpul -3 45 6
75.9812VDC Ratng -300ma  MWas

Power
220-240V AC
Dims -

8 Bit MICROPROCESSOR
National INSBOBOAN 40 Pin DIL N Channel Silican
GATE MOS TECHNOLOGY As used in Nationals
NB080 Micro Computer Family
Instruction Cycle Time ¢ uS
Supplied with tunctional
Block Diagram
BRAND NEW —

NOT seconds or reclaims
100°% perect 0RDER N0 sxe060 QMY

Normal Sell price £4 50 each
Our BI-PAK Special Price 22.0“
S0 HURRY — LIMITED STOCKS

40 Pin IC Sockel to I SXB0B0  Ofter price
ORDER NO 1609 3[|p

Use your credit cand. Ring us on Ware 3182 NOW and
get your order even faster. Goods normally sent 2nd
Class Mail.

Remember you must add VAT at 15% to your order
Total. Postage add 50p per Total order.




MAIL ORDER
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MORSE KEYS SHURE MICS
FROM HK 707 Straight Up/Down keyer £12.27] 201 Hand ceramic omnidirectional
BK 100 Semi-automatic mechanical bug£22.12 [, ';_'I‘gg dlrggr?rlr?i:::c:oi - £17.38
HE702. Unbows Keyironmaol reducing high impedance ~ £18.21
MK 702 Manipulator £24.50| [401A Hand controlled magnetic
MK 705 Squeeze paddie on marble high |mpedancg | £18.21
EKM 1A Rﬂase cod z ill E%-‘a'?s:z; e :‘:‘:;'d(;%r;g?gaorsﬁrisfw £18.21
orse e practice oscillator . . 'y "
MK 1024 Automatic memory keyer £135.13| | 444 Desk sl‘?l';s‘ab'e height
EK 150 Semi/Automatic keyer £74.75 | oot B‘Z’;‘ﬁcéo?mﬁfegd"f;'s% o £38.96
transistor preamp £51.30
DAIWA
LINEAR AMPLIFIERS
i CNA 1001 Auto ATU 200w RMS £139.00
2M10-80P 144Miz 10W input/BOW 0 00| | CNA 2002 Auto ATU TKw RMS £192.00
G S RragrR ; CN 620A RF Power Meter 1.8 to 150 Mhz 1Kw
2M25-150P 144MHz 25;V|Bnpud1 50wW £i84.00 £49.99
output with 9dB preamp J .
2M10-150P 144MHz 10W inpuvfﬂl 50W CN 630 RF Power Meter 140-450 Mhlggg%\g
output with 9dB preamp  £209.88 SR11S ina Recei £39.00
2M3-150FP 144MHz S%Lrlspubq 50w _— canning Hecehver e
output witl preamp 3
STILL HELPING WHERE IT
HURTS
Here's a list below to make buying easier for you —
Icom Work it out yourself — You'll see — It really is easy!
ST e BRI sty
1C 290 2m muit mobile all mode gszggg List 12 Pay-
IC 251E 2m Tecvr 449, . 5
Product Price Deposit  ments
1 T £539.00
by two way HCA8Y T00ww: Tove 901 | vaesu Fro020m £885 399 £40.55
Yaesu FRG 7700/S £329 £139 £15.89
F R E E Po ST Yaesu FRG 7700/M £409 £180 £19.01
5 Yaesu FT 101Z2D/FM £665 £300 £30.41
MICROW, MODULES, : - Y FT 101ZD/AM £650 £275 £31.29
MMT 432/28 £149.00 | | UNADILLA/REYCO FDK Multi 700EX Yaesu FT 101 Z/F/M £690 £250 £28.27
MMR 432/144R £184.00 | | AntennaTraps— ; £189.00 Yaesu FT 101Z/AM £675 £225 £29.15
MMT 28/144 £199.00 | | Precision moulded coil forms stain- FDK Multi 750E Yaesu FL2100Z £425 £185 £20.08
MMT 144/28 £99.00 | [ less — hardware — Aluminium tube £289.00 Yaesu FT1 £1295 £600 £57.91
MMC %3;;136 g};.gg '","ﬂtFﬁI'I"Sh = C°a‘f°‘f__| aluminium Yaesu FT480R £379 £185 £16.18
MMC 28/156 H wire. Fully waterproofed. Send 50p forour Yaesu FT 707 £569 £230 £28.27
mmg 22!41’,44. . g;-gg Available 7/14/21 MHz  £12.99 bumper bundle Yaesu FT 290 £249 £120 £10.82
144/any . literature Standard C78 £219 £99 £10.04
MMC 144/28L0 £29.90 | | W2AU BALUN — tandard C58 £247 £107 £11.69
MMC 70/any IF £27.90 i.5/30 MHz 2.5 Kw with Lighting a——
MMC 432/28S £34.90 rrestor — Suitable Vees, Yagis, No Quibble Guarantee s
MMC 432/144S £34.90 | | Doublets. Quads etc. £12.99 | | Same Day Despatch youdont e ssey peymerty el 11-422.9898
Mac aggggg‘f IF £32.20 | [ JAYBEAM ANTENNAS 2 e tedt
MMA 28 preamp £14:.08 | | 1R3 HES Bl Bemy £184.00 ==
MMA 144V preamp gsg.so e ? /'2";35%?:3,:;“ gg-gg ghoos: your N.?hgencdﬂ h:re o
MMV 1296/28 32.20 ¥ . mtec obile Matc| .
MML 144/%0 linamp  £142.6C %{fﬂﬂmﬂfgle.gaga . a ;-gg Amtech 200 Random Wire ATU 10-160m 200w pep £29.95
MML 432/100 linam £228.85 @ Yagl . Amtech 300 Random and Coax Fed ATU 300w pep £43.95
MML 144/25 |inampp £59.00 | | 5XY/2M 5 Ele X Yagi £27.50 | | Amtech CW 250 — The most outstanding CW filter available £24.90
MML 432/50 linam £119.00 8XY/2M 8 Ele X Yagi £34.00 | | Amtech Channelguard — A plug in device to eliminate those
P X6/2M/X12/7 :
Mmgqoo £169.00 band X Y:: giocm Duo £43.50 unwanted stations gecgder £}-5;§§
£115.0u . i ender i
~ | Q4/2M 4 Ele Quad £25.50 | | Amtech FM7: FM Demodulator for FRG 7 11.
Q6/2M 6 Ele Quad £36.90 | [2T°C BmoRuinlor e FRG Eian
YAESU cog\rEnTEas D5¢2M Double 5 Slot ——
7700 Series agi # ANTENNAS
UGD2/M Ground Plane £11.90 " ; :
Model A ggggg Various haress avallabla, mcggﬁgg:rwestiuck including JAYBEAM — HYGAIN — GOTHAM — TELECON
Model B . - te.
Model C £65.00 SWR/POWER METER Bantex ‘5/8 whip complete antenna £9.99
Model D £72.00 Welz SP 100 1.8-160Mhz Bantex $w whip complete antenna £3.99
W 3; P 300 1:'; 500 3£59'00
elz 1.8-500Mhz P e mmmaamw S e oy e
gﬁzﬁ;gﬂs‘wm £72.50 ranges to 1Kw £79.00 I NO POSTAGE REQUIRED
Hirschmann 250 £39.60 (| Hansen EOTIDEEOM g AMCOMM SERVICES (PW1),
KR 400RC £92.50 | | biansen FS 500H 1.8-60Mhz FREEPOST,
AR 40 £65.00 2Kw PEP meter £60.95 | | HARROW HA2 OBR
2" Bearing KS065 £16.50 | | Reece VHF 74 144-432 Mhz '
14" Channel Master bearing 10w £17.50
£13.50 | | Oskerbloc SWR 200 to 30Mhz | Please Send Me......o.cocvoreereeesessessssscmmsenssssesssssssassssas
. A 5 2K £41.00
*All items VAT and carriage paid. SWR ‘g5 3.5-150 Mhz £12.94 & ahelEsd chaia/P.0: fur
Goods by return post. | S e S it G ol q ke |
(All items in stock at time of going to press). N
MCOMM SE RVICES [ .............................................................. or charge my VISA/ACCESS
Vi
194 NORTHOLT ROAD, SOUTH HARROW, MIDDX. |
Telephone: 01-864 1166, 01-422 9585 NEMB iR
Opposite South Harrow Tube Station on Piccadilly Line
Showroom Opening Hours All iterns over £100 I ALArBSE i R R A
Tueeday to Saturday 9-6.30 available on easy terms
Sunday by Appointment ¥ ] |_ ....................................................... P0OSt COdE ....ccovrrrererirnnrersmnsnrnann |
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comment...

Disaster Averted ?

IN OVER THIRTY YEARS of regular dealings with the UK radio
regulatory body in its various forms: Post Office, Ministry of Posts
and Telecommunications, and now Home Office, | have found its
staff, whether examining, inspecting, or sitting on committees, to
be helpful, fair, and generally very competent. It was therefore with
considerable surprise that | read the revised Schedule of
frequencies, modes and powers for the UK Amateur Licence,
published in the London Gazette of 12 February 1982, From our
regular contact with the Home Office, we had known for several
days that an important official announcement was imminent, but it
was not until the morning of Monday 15 February that we received
the full details.

A total revision of the entire licence has been under way for well
over two years, and was planned to include the changes resulting
from the WARC '79 Conference, the whole thing being completed
to coincide with the implementation of those changes on 1 January
1982. In fact, the licence revision is nowhere near complete, and
the relaxations in operating conditions forecast recently are still

latest situation and what it means to the amateur. From this you
will see for yourself what the uproar has been all about.

On 21 February the Home Office issued a statement saying that
in issuing the revised Schedule, they had no intention of changing
the basis of amateur radio operation in the UK, and that if the
Schedule contained errors, they would be corrected as soon as
possible. We pointed out a number of obvious errors to the Home
Office as soon as we received our copy from them, and the RSGB
are continuing to make representations seeking alterations to the
Schedule.

It is difficult to understand how the Schedule could have been
published without being vetted by some-one familiar with the
Amateur Service. For a Home Office spokesman to admit that
portable or mobile operation at frequencies above 1GHz had not
been considered in framing a footnote, when a batch of repeaters
for the 1296MHz band had recently been approved, is surprising.
Coming only a few months after the UK CB licence was drawn up
and published without any allowance being made for antennas

way in the future.

suitable for base station operation, it becomes quite frightening.

In a belated attempt to acknowledge the January 1 deadline, an
update of the Schedule was rushed through in just two weeks by
the Home Office, and published without any prior consultation with
the RSGB as representatives of radio amateurs in the UK. On
pages 30-33 of this issue, we reproduce the Gazette
announcement in its entirety, together with our analysis of the

QUERIES
While we will always try to assist readers in -
difficulties with a Practical Wireless project,
“we cannot offer advice on modifications to
our designs, nor on commercial radio, TV or
' electronic equipment. Please address your’

letters- to the Editor, ''Practical
Wiraless'', Westover House, Waest
Quay Road, Poole, Dorset BH15 1JG,
_glving a clear description of the problem
and enclosing a stamped self-addressed
envelope. Only one project per letter please.

~ Components for our projects are usually
" available from advertisers. For more dif-

ficult items, a source will be suggested in

the “Buying Guide” box included in each
constructional article.

. PROJECT COST !

_ The approximate cost quoted in each con-
structional article includes the box or case
used for the prototype. For some projects

~ the type of case may be critical; if so this
~ willbe mantroned in the Buying Guide,
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COI\ISTHUCT?ON HATiNG

Each constructional project will in future be

given a rating, to gulds readers as. 10 its
complexity: :

Beginner

A pm]act that can be tackled by a baginnar
who is able to identify components and
handle a soldering iron fairly competently.
Generally this category will be used for

_simple projects, but sometimes for more
.complicated ones of wide appeal. In_this
case, construction and wiring will be. dealt' :

with in some detail.

Intermediate : _
A project likely to appeal to a wide range of
constructors, and requiring only basic test

equipment to complete any tests and ad-

justments. A fair degree of experlam:e in
building electronic or radio pm}acts is
‘assumed.

. Advanced

A project likely to appeal to an exper[encad
constructor, and often requiring access to

workshop facilities and test eguipment for

construction, testing and alignment. Con-

structional  information will generally be
limited to the more. critical aspects of the
- project. Definitely not recommended for a

hegmner to tackle on hls own.

il

SUBSCRIPTIONS
Subscriptions are available to both home
and overseas addresses at £13.00 per

_annum, from *'Practical Wireless’* Sub-

scription Department, Room 2613,
King's Reach Tower, Stamford Strest,
London SE1 9LS. Airmail rates for over-

‘seas subscriptions can be quoted on
request.

BACK NUMBERS AND BINDERS

* Limited stocks of some recent issues of PW

are available at 95p each, including post
and packing to addresses at home and
overseas.

Binders are available (Price £4.60 to UK
addresses and overseas, including post and
packing} each accommodating one volume
of PW. Please state the year and volume
number for which the binder is required.

Send your orders to Post Snles Depart-

" ment, IPC Magazines Ltd., Lavington

House, 25 Lavington Strest, London
SE1 OPF. All prices include VAT where

___appropriate.

Please make cheques, postal orders, etc.,
payable to IPC Magazines Limited.
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W Rabio Users INSURANCE ScHEME

Practical Wireless Radio Users Insurancz Scheme was devised by Registered _
Insurance Brokers B. A. LAYMOND & PARTNERS LIMITED following consulta- ,f/', .
tion with PRACTICAL WIRELESS to formulate an exclusive scheme designed to . f
meet the needs and requirements of: * \ﬂ
Amateur Radio Enthusiasts ® CB Radic Users @ Taxi Companies and
Fleet Users with Radio Telephones and any individual or company
needing cover for communications equipment which is legal to use and
properly licensed.

s S
NN

N

= SPECIAL FEATURES
® All Risks Cover
@ "New Lamps for Old" Cover (as defined in policy)
® Index Linked Cover to combat inflation Z _
@ Licence protection—covers legal costs arising from any breach of your licence conditions -'A'/Z:‘(
® Equipment covered anywhere in the UK, Channel Islands and Isle of Man, but not 7
Northern Ireland and Eire
® Fixed Antennas (Aerials) covered
® Frequency, Power and SWR Meters and similar radio-related test equipment
covered

= @ 30 days cover in Western Europe included Free of Charge

@® Absolute Security as this scheme is underwritten by a leading member of the

British Insurance Association on the London Insurance Market
® Practical Wireless radio receiver and transmitter projects covered (when stated infeature)
® Available to Clubs and Organisations™
® Available to CompaniesT

+Write directly to B. A, LAYMOND & PARTNERS LTD, 562 North Circular Road,
J London NW2 7QZ, for a special application form and full details, enclosing the
* coupon below.

B. A. Laymond & Partners Limited, Practical Wireless and the Underwriters wish to make it
clear that it is an offence to install or use an unlicensed radio transmitter in the United
Kingdom and it is not their deliberate intention to encourage or condone the illegal use of any
radio communications equipment.

COST OF PRACTICAL WIRELESS RADIO USERS INSURANCE SCHEME:
Sum to Insure £100 £150 £300 £500 £750 £1000 | £2000
Annual Premium | £6.00 | £6.50 | £8.00 | £9.00 | £10.00 [ £12.00 | £14.00

The premium is charged on sums insured in pre-selected bands. Thus equipment totalling £250 Excess which is: £10 on sums insured up to £500; £25
would be in the band up to £300. Quotations for larger sums availaole on application. on sums insured up to £3000.

HOW TO INSURE: Complete the application form below to obtain immediate insurance cover. Photocopies will not be accepted.

APPLICATION FOR PRACTICAL WIRELESS RADIO USERS INSURANCE SCHEME PW5/82

l Name in full (State Mr, Mrs, Miss or Title)
' Address

l Post Code
I_Occupation Age Phone No. (Home) (Work)
l 1I/We hereby apply to insure the equipment detailed below

Claims will be settled after deduction of the Policy

Manufacturer's 2 Description of equipment to be insured VALUE
Name Model Serial No. e.g. Base station; Mobile; CB; etc. £

P57 B S AR 51 ' |

4

5 | Antennas (Aerials), s.w.r. meters, etc.

COMPLETE IN BLOCK LETTERS
w

Please continue list of equipment on a separate sheet if necessary TOTALSUMTO INSURE £

DECLARATION: I/We hereby declare that: 1. The sums insured represent the full replacement value of the equipment. 2. |/We have not* had insurance
cancelled, declined, restricted, or other terms imposed in any wey other than the normal Policy terms. 3. This proposal shall be the basis of the contract and
that the contract will be on the Underwriters normal terms and conditions for All Risks and Legal Costs/Expenses cover unless otherwise agreed. 4. |/We
have not* sustained any loss or damage to any radio communications equipment or been involved in litigation relating to use of radio equipment during the
past three years, whether insured or not. 5. All the above statements made in connection with this proposal are true and no material information has been
withheld. 6. I/We understand no liability shall attach until this proposal shall have been accepted by Laymond's and the premium paid in full and a
Certificate issued. * If you have, please give details on a separate sheet.

I Date Signed Rush us details of PW Club Insurance O
PW Company Insurance O
DELAY IN ARRANGING COVER COULD COST YOU A GREAT DEAL OF MONEY. COMPLETE THIS APPLICATION AND POST WITH
YOUR PREMIUM MADE PAYABLE TO “"LAYMOND'S” NOW. ADDRESS TO: PRACTICAL WIRELESS ( INSURANCE ), B. A. LAYMOND
& PARTNERS LTD., 562 NORTH CIRCULAR ROAD, LONDON NwW2 7QZ. TELEPHONE: 01-452 6611.

20 Practical Wireless, May 1982
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introducing

Over the past year, the amount of theft and vandalism of
amateur and CB radio equipment and antennas has been
steadily rising. Hardly a day passes without news reaching
us of yet another incident, particularly affecting mobile
installations.

Although some household contents and motor vehicle
insurance policies can be extended to cover base station or
mobile radio communications equipment, the rates quoted
are not usually very attractive. Also, household policies do
not generally cover “all risks”, and on a motor vehicle policy
a claim can affect your no-claims bonus.

It has seemed for some time to us on PW that there was a
need for a competitively priced policy to cover radio com-
munications equipment for the amateur, s.w.l. and CBer, and
we have now negotiated a scheme which represents good
value to any users of such equipment, and which is also
available to radio clubs or to companies using private mobile
radio systems.

The PW RADIO USERS INSURANCE SCHEME's principal
features are outlined on the opposite page. The policy covers
loss or damage to the insured equipment, which can include:
receivers; base station, portable or mobile rigs; antennas ex-
cept for suction or magnetic mount mobile types; masts;
radio-related test equipment. It does not cover the use of
27MHz a.m., s.s.b. or multi-mode CB equipment. Property
seized by the Police or any other authority is not insured.
Settlement of any claim following total loss or destruction
will be the cost of replacement at the date of the loss (after
deduction of the Policy Excess), in a condition equal to but
not better than its condition when new. The sum insured
shall at all times represent the cost of replacement of all the
insured property. The policy is index-linked annually to
combat inflation, in accordance with the Durable Household
Goods Section of the General Index of Retail Prices
published by HMSO.

The scheme also covers legal costs and expenses involved
in the pursuit of legal rights, in or out of court, relating to any
criminal prosecution brought under the Wireless Telegraphy
Act 1949 and subsequent Acts and Amendments, or in an
appeal against the decision of an official or administration
to revoke, suspend, or curtail an existing radio licence.
Providing that the insured person holds a valid radio licence
or is authorised to operate the equipment under the terms
of the licence. Claims are subject to a limit of £5600 per inci-
dent. Prosecution shall not be deliberately or intentionally
sought.

The full policy details may be inspected during normal
office hours at the offices of:

1. B. A. Laymond & Partners, Ltd., 562 North Circular Road,
London NW2 7QZ, telephone 01-452 6611.

2. Practical Wireless, Westover House, West Quay Road,
Poole, Dorset BH15 1JG, telephone Poole (0202) 671191.

In introducing PW RUIS, we are reviving an old publishing
custom of offering insurance to readers, and we hope that
you will find it an attractive scheme.

Practical Wireless, May 1982

Magic Antenna Solution

Sir: With regard to the “Magic Antenna" article by D. Byrne
I would like to give my findings on the matter. My brother
bought one of these devices on the 1.O.W. from the men-
tioned vendor for my use, since | live in an area of poor TV
reception. Mr Byrne was quite right the device was nothing
but a “con” in the form of an electrolytic capacitor and a
tuned piece of wire, obviously the quad antenna had an
ideal short attached to it!

Having lived on the 1.O.W. | know that it is possible to pick
up TV signals with the crudest of antenna devices. The
device was sold at £2 and was strictly illegal under the Trade
Descriptions Act and the vendor should be prosecuted for
falsely selling the device.

C.B. Fry BA
Presteigne
Powys

It’s on the Cards

Sir: | am an old reader of PW of many years’ standing, and
read with interest The Key to Morse in the October 1981
issue.

| have an idea which | have used many times to help
budding Morse learners. A set of playing cards is prepared
with the Morse letter on one side and the equivalent letter
on the other side.

The cards are then shuffled and dealt in turn and
whichever comes up, Morse or letter, the dealer tries to
remember whichever is not exposed. Shuffling these quickly
itis possible to learn the basic Morse alphabet.

This idea can also be used to learn basic data: E is e.m.f.
etc., and other basic co-related facts. | think perhaps other
readers would be interested in this idea as it seems to work.

S.F. Mason
East Yorkshire

PLEASE MENTION
PRACTICAL WIRELESS
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It’s a common thing today to look back with nostalgia and,

say that things were better in the “Good Old Days”.

No doubt many of the things we talk about so
nostalgically are set in a rosy glow. But having recently
returned to short wave listening after a lapse of thirty
years I have to tell you that we had it better than you ever
will.

I recall very well my first incursion into the thrills of
radio DX in the mid-thirties.

It all started with “The Modern Boy One-Valver” by
courtesy of one of the boys’ magazines of the time. We
were assured that with a very little money and a lot of in-
genuity we could build a receiver which would fetch ‘em in
from all over the place.

So I had a go; a few bob extracted from Dad’s pocket
bought a variable condenser, a few capacitors and odd
bits.

The coil was a different matter. This, to bring matters
within range of a boy’s pocket money, was to be wound
with cotton-covered wire on a toilet-roll former.

This in itself raised a problem. Like most families in
those days toilet habits were assisted by torn-up
newspaper hanging on a nail in the Smallest Room. The
luxury of a genuine toilet roll was restricted to the Sunday
when visitors came to tea; and it took a long time to get
down to the cardboard.

But in due time (patience was a virtue) the coil was
painstakingly wound. I mounted the valveholder and other
impedimenta on a board and looked round for some wire
to hook up the circuit via the terminals—no soldered
joints then!

I liked the look of the smart shiny wire I eventually bent
into right-angles and such, to make a “proper job” of it.
The only snag—it looked a treat; but when I switched it
on I couldn’t get a sound out of it.

Uncle Gilbert—he was a REAL radio expert whe had a
three-valver which could get Vienna, sorted it out for me.
He pointed out diplomatically that the reason the wire was
so nice and shiny was that it was shellacked, and though
I’d connected it all together 1 hadn’t got a circuit
anywhere.

He took it away to re-wire, and returned it with a
British General coil—a monstrous thing with a big switch
and tappings down the coil which covered the medium and
long waves.

For a fortnight I toured Europe deliriously, logging
such unheard-of DX as Fecamp in France, Turin—and,
on one never-to-be-forgotten occasion—Tangiers in
Africa.

But, of course, as time went on I became blasé about
such things. What, I wondered, went on on those magic
short-waves below the limit of my multi-tapped coil?

Well, I reasoned, if the British General boffins could tap
the coil, so could I. So with a piece of wire connected to
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earth and the other end wound round a needle 1 plunged
into the 26d.c.c. (26 s.w.g. double cotton covered.)

I had no idea where I was in this magic new territory, or
what I might find. But suddenly up came a signal which
made my experiment a milestone.

For there was a radio-telephone message from the
Honourable Someone-or-another on a liner in mid-
Atlantic to say he would be arriving in Southampton in a
couple of days’ time!

Well, that really whetted my appetite. It led to a series
of home-built two and three-valve receivers, eventually
tuning down as far as 16 metres . . . and the world was
my oyster.

It was a very different world then. One could DX with
the assistance of the BBC’s publication World Radio,
which published a weekly list of all the transmitters world
wide. And. believe it or not. the total could be printed on
two pages.

continued on page 43»pp
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Message reads: ‘The Royal Naval Reserve
is looking for part-time radio operators’

In return for your giving up a little of your
spare time, the RNR will train you to be a
specialist in communications.

You'lllearn to operate radio equipment,
radio telephones and teleprinters.

You'lllearn to read Morse at 18 w.p.m., to
touchtype and to handle all sorts of signal
traffic.

(You'll also learn there’s every opportunity
of becoming an Officer.)

So muc]g"l for the job description. What of
your employers?

Well, the RNR is made up of volunteers
who want to play an active part in Britain's
naval defence.

It operates its own ships, the 10th Mine
Countermeasures Squadron, as part of
NATO's defence force. And it provides vital
reinforcements of skilled manpowerto the
Royal Navy, at sea and ashore.

Allwe ask you to put inis a few hours each
week, some weekends and 14 days each year
(which we've found most employers will
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agree toinaddition to your summer holidays).
You'll receive Naval pay during your
weekend and annual training, a tax-free
annual bounty, plus travelling expenses.
And,of course, you'll get every chance to
make the most of the Navy’s excellent sports
and social facilities.
If you are between 17 and 33 and you'd
like to find out more about the RNR, just
seme o0 smes o mee |00 @e | @ ovse o
@t soa o ‘ee: cae @ |
(Fill in the coupon.)

Chiel, Naval Home Command, HM Naval Base,
Portsmouth PO13LR. I

Please send me full details of joining the Royal Naval Reserve.

Name (Mr/Mrs/Miss)

THLOCK CAPITALS. PLEASES |

l
|
l
I Address I
I
|
I

Log 303 A
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BARCLAYCARD
MAIL

ACCESS
MAIL
ORDER

Photo Acoustics Ltd

ORDER MICRO COMMUNICATIONS DIVISION

T58305 160-10m transceiver 3 bands £854.00 (5.00) FCa02 9 band atu. ywi/pwr olc. 135.00 (5.00) FT208 2m synthesised portable FM 209.00 (2 50)
AT230 Ali-band ATU power meter 118.00 {2.25) SP01 External speaker 31.00(2.00) NCac AC charger 8.00(1.00)
SP230 [External speaker unit 485 (1.50 FT707 B band solid state 100W 568.00 (5.00) FTT08R T0em hand-held 218.00 (2.50)
YKBSC 500Hz CW Hlter 28,80 (0.50) FPI07 230V AC power supply 126.00 (5.00 — NEW -
YKBACN  270Hx CW filter 3280 (0.50) FC107 Mevial yaner (unbalanced only) B5.00 (2.00) Gen. coverage multimode HF trans, 1295.00 (5.00)
TS5305 160-10m trans 200W pep digital 53488 (5.00 MMB2 Mabile mounting bracke! 16.00(1.00)
YNEEs 2nd SSB filter option 29.00 (0,500
TS1305 6 band 200W pep 625.00 (5.00) HF mobile transceiver B band 588.00 (5.00]
TS130v B band 20W pep 445.00 (5.00) IC7208  HF transceiver and gen. cav, receives 88300 (5.00)
::::l Base station external speaker fm : :gg} PS15 Fower supply for 7204 $9.00 (5.00
New mabile speaker unit IC251E  2m multimode base station 488.00 (5.00)
ATI30 100W sntenna tuner 78.00 (1.50 IC 25E 2m synhesised compact 25W mobile 258.00 (5.00
PS20 AL power supply TS120/130V 4345 (5.00) IC 250E 2m multimode mobile 356.00 (5.00)
P30 AC power supply TS120/1305 88.50 (5.00) IC2E 2m FM synthesized handheld 158.00 (250}
mcso Dual impedance desk microphane 26751150 ICLY/Z/3  Seht cases 350 (0501
MC358 Fist microphone 50K impedance 13.80 (1.00} IC HM3 Speaker/microphane 1200 (1.00)
MCS Fist microphone 500 obm imp 13.80 (1.00) [[4+3] Car charging lead 1201(0.50)
LF30A HF lowpass filter, 16W 17.96 (1.00} IC BP2 BV Nicad pack lor IC2E 22.00 (1.00)
TST80 2m/T0cm all mode transcaiver 748,18 (5.00} IC BP3 9V Nicad pack lor ICZE 17.70(1.00)
TRE000 2m synthesised multimode 374.00 (5.00) IC BP4 Empty case lor 6 x AA Nicads 520 10.50)
TRSS00  70cm all-mode 44900 (5.00) IC 720A £883.00 ICBPS 115V Nicad pack lor IC2E 3050 (1.00)
. Bog Bass plinth lor TRS00D 34.85 (5.00 (4 [H] 12V adaptor pack for IC2E B.40 (0.50)
TR7800 2m FM synihesised mobile 284.00 (5,00} FRGTT00  SSB/AM/FM recwr, dig. readout £325.00 (5.00)
TR7850 A0W version of above - 31400 (2.50) MEM7700 Memary unit lar abave 50.00 (1.00)
TRE4DO T0cm FM synthesised 334,00 (2.50) Canverters for above Wulti TODEX 2m FM synth W
PSI0 ACpsu lor sbove 8476 (2501 | FAVITODA 118-150MH: Basjizs) | (MTOEK2n T mdheindzo m )
TRZ300  2m FM synthesised portable 186.76(500) | FRVI7008  50.60MHz & 118-150MH: TSS0(175 | ernnder  70cm transverat for MTSOE 218,00 (5.001
TR2500 2m FM synthesised handheld 207.00 (5.00) FRVITOOC 140-170MH: B5.95(1.75) f
HC10 Digital desk Warld Clock 58.75 (1.50 FRVI700D 70-80MHz & 118-150MH: T245(1.75)
HS§ Defurs Comm. headghones 2085(100) | FRTII00  Recoiver assial tuna 37,85 (2.00) WE ALSO STOCK:—
HS4 Standard headphones 10.36 (1.00) FT480R 2m all-mode transceives 378.00 (2.00) P
DMBD1 Dip mater 80.00 (1.75) FPBOA 230V AC power supply E3.25 (2.00) JAYBEAM ﬂNTENNAS
TRI730 New 25W FM transceiver 247.00 (5.00) FTTBOR T0cm all-mode transceiver 443.00 (2.000 2
R1000 Gen, Coverage Receiver 297.08 (5.00) FT280R 2m all-mode portable 249.00 (200} G-WHIP MOBILE ANTENNA RANGE
SPI00  Extermal spesker 2690(2500 | NEIIC  ACcharger 8.00(1.00) MICROWAVE MODULES
RE00 Gen. coverage receiver 235.00 (5.00) Csc-1 Carrying case 345 (0.50)
FT1GIZOFM 160-10m 9 band transceiver £86500(500) | MMB-11  Mokile mounting bracke el AERIAL ROTATORS
FT9020M 9 band AM/FM transceiver 885005000 | OTR240  Warld Ham clock 28.00{1 50} Al grices ine. VAT, PBP. ine. Brachets
58 HIGH STREET, NEWPORT PAGNELL, BUCKS. | =
’ v - | =8
TEL: 0908 610625
-

Just a sample from our range - for Complete Equipment from
Project Code Kit Assembled TR IO' PH I-Ll Psf etc.
70 cms Transmitter (0-5W) 70FMO5T4 23.10 38.10 & Accessories from Daiwa, Microwave Modules etc. \
70 cms Receiver 70FMOSRS5 48.25 68.25
70 cms Synthesiser 70SY258 60.25 84.95 T H I N K J AY B E A M
70 cms Pre-Amplifier T0PAZ 5.95 7.90 R
70 cms Converter TORX2/2 20.10 27.10
70 cms 0-5W Synthesiser Package ~ 70PAC2 128.00 163.00 TH I N K CATRO Nlcs
70 cms 10W Power Amp/Pre-Amp TOPA/FM10 34.65 48.70
2M Transmitter {1-5W) 144FM2T2 22.25 36.40 We generally I_lave_ the wide range of
2 Raceiuer arony o poap ‘Jaybeam’ aerials in stock as follows:
2M Synthesiser 144SY258 59.95 78.25 T 2 . o
2M 1-5W Synthesised Package 144PAC 105.00 138.00 \ OR 2m Band: FOR 70cm Band:
2M 10W Linear 144LIN108 26.95 35.60 cs/2m 5dB colinear £47.70 D8/70cm  DoubleByagi  £22.40
2M 10W P i i = \ s5Y/2m 5 ele yagi £12.05 PBM1870cm 18 ele Parabeam  £27.55
ower Amplifier 144FM 108 25.95 33.35 N avizm B oleyac sisE0 B bond fer.08
2M Miniature Pre-Amplifier 144PA3 6.95 8.10 \ 10Y/2M 10 cle long yagi  £33.30 MBMBS/70cm 88 ele Multibeam  £42 50
2M Low Noise Pre-Amplifier 144PA4 7.95 10.95 \ PBM 10/2M 10 ole Parabeam  £39.65 12XY/70em Cross 12 eleyagi  £46.00
2M RF Switched Pre-Amplifier 144PA4/S 14.40 18.95 \ PBM 14/2M 14 ele Parabeam  £48.25 BXY/70cm Cross 8eleyagi  £36.75
§ 5X\";2M Cross 5 ele yagi £24.70 CB/70cm BdB colinear £54.00
BXY/2M Cross B ele yagi  £31.00 X6/2M/X12/
Piptone o2 395 6:50 Q [oam  ComiGdens ca080 | 7o owimws  eess
Kay Tone PTK1 5.95 8.20 Y asam s e ane PHASING HARNESSES:
Regulator REG1 4.25 6.80 \ D5/2M Double 5 yagh £21.80 PMH-2C 2m circular £8.05
Microphone Pre-Amplifier MPA1 2.95 5.40 \ Da/2M Double B yagi £29.30 PMH2/2M  2Zm stacking h £10.90 \
CW Filter CWF1 4.75 6.40 \ UGP/2M Unipole £10.90 PMH2/70  70cms stacking £9.20 \
Reflectometer SWR1 5.35 6.35 \ HO/ZM .ﬁ“:"!"' ";;? gs.;s MASTS, ROTATORS etc.
§ HMHM e il n2n SPM 16' portable mast £16.35
xe/2m/x12/ PME 4' extension €275 \
: 70em Dual Band £41.35 9502 Rotator £55.75 \
Full details will be forwarded on receipt of a large SAE. Non-technical LR1/2M 4408 vertical £25.85 KR400 Hamy Ditty Rotatar £108.80 §
enquiries only can be taken during the day on 07356 5324. Technical
enquiries between 7-9 pm on either 07356 5324 or 0256 24611. Kits when \ ALL PRICES INCLUDE VAT, but please ADD CARRIAGE as follows: Harnesses, \
stock will be return of post when humanly possible otherwise allow 28 days. \ halos, and UGPs — £1.50. Other aerials and masts — U.K. mainland £5.50. N
Assembled items 20-40 days. Stock is held also at Amateur Radio Exchange Ma‘r:'o;deu;wmaﬂv;’a;:;;f_;ismr day. T * \
i lii d J. Birkett in Lincoln. Good: ow be lered via : use account g
" E_a " a:'1 s Sl O?g6;6%1y02 pay by Barclaycard, Trustcard, Visacard, Access, Euro-
(Prices  include VAT  at ;"’9 current  rate,  please  add  70p \ card, Master charge, etc.; cash, cheque, H.P. or Catronics Credit Card.
tage.
or postage.) i e L TD- COMMUNICATIONS HOUSE,
9 HILLCREST, TADLEY atronlcs (Dept. 285) 20 WALLINGTON SQUARE,
BASINGSTOKE, HANTS RG26 6JB WALLINGTON, SURREY, SM6 8RG.
Tel. 071-669 6700 (9 a.m. to 5.30 p.m. Sat 12.45) Closed iunch 12.45-1.45.
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«Understanding

TRANSMITTER

PARAMETERS- 1

~=ir

=

") Peter CHADWICK G3RZP

Unlike radio receivers, where poor performance is not only
obvious, but annoying to the owner in terms of its effects
on communications efficiency, poor performance in a
transmitter is much more frequently the cause of bad
language by other users of the radio frequency spectrum.

Because of the ability of badly adjusted transmitters to
produce interference over a wide frequency spectrum,
there are fairly strict requirements laid down for their
performance. The problem can be divided into two distinct
parts:

(a) Distortion of the transmitted signal such as to

produce degradation of the transmitted information.

(b) Interference to other services. This includes those

operating close in frequency to the transmitter, and
those operating at frequencies greatly removed.

The service in which the transmitter is used also affects
the degree of degradation of information that is permissible.
For example, the amateur mobile f.m. transmitter can ob-
viously stand a higher percentage of harmonic distortion
of the modulation than can an f.m. stereo broadcast
transmitter, and the surveillance radar transmitter does
not require the frequency stability of the point to point h.f.
s.s.b. transmitter.

Transmitter parameters will therefore be dealt with un-
der three basic headings:

i. In-channel radiation.

ii. Adjacent channel radiation.

iii. Broad-band radiation.

In-Channel Radiation

Under this heading we can put parameters such as fre-
quency stability and accuracy, modulation distortion, in-
channel intermodulation distortion, modulation frequency
response and modulation processing. In addition, spurious
radiations may or may not be in channel, but are generally
treated as being adjacent channel radiations.

The frequency stability and accuracy of a transmitter is
dependent upon the service in which it is operating. Broad-
cast transmitters at low and medium frequencies have
stabilities and accuracies normally better than 1Hz; coast
station transmitters in the 2MHz range are normally better
than 10Hz, while amateur transmitters require very good
short-term stability (i.e. around 10 minutes), and relatively
poor setting accuracy (100Hz is generally more than ade-
quate). General purpose h.f. s.s.b. mobiles normally use
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crystal ovens to obtain stabilities better than 50Hz over a
50°C temperature range, and are also fitted with clarifiers.
At v.h.f., the private mobile radio service (p.m.r.) requires
transmitters to be within 2kHz of the assigned channel fre-
quency under all conditions, and within 2-5kHz at u.h.f.

Again, the amateur v.h.f. f.m. operator is unlikely to
need stability over a wide temperature range, although it
should be remembered that a mobile rig can operate from
say —5°C to +45°C in the UK. (The upper limit repre-
sents a closed car in summer with the rig sitting on the
seat.) Nevertheless, some consideration must obviously be
given to accuracy and stability under these conditions, es-
pecially if a lot of time is not to be wasted in calling just off
the repeater frequencies! For general amateur use, then, a
setting accuracy of 1kHz, and a stability of 100Hz is likely
to suffice for s.s.b. work, while an overall tolerance of
2kHz is adequate for f.m. The exceptions to this are to be
found above 1296MHz, and for RTTY, moonbounce and
meteor scatter work—all modes which require higher
stabilities and more accurate frequency setting.

In spite of this, frequency is one of the easiest
parameters for the amateur to measure with accuracy. A
crystal standard may be set up to an accuracy of better
than 1 part in 107 with just the use of an h.f. receiver, and
modern i.c. technology makes frequency counters simple
projects. It is therefore not too difficult to set a transmitter
up to within 50Hz of a specific frequency on the 432MHz
band, although the stability—whether or not it will stay
there—is another matter altogether.

Frequency stability, or v.f.o. drift, is a difficult
parameter to measure, basically because there are a num-
ber of different ways of measuring it, and all of which are
quite capable of producing different answers.

Warm-up

The first method which comes to mind is to switch the
rig on and allow a few minutes warm-up time. The fre-
quency is then measured at 5 minute intervals for an hour
or two, with supply voltage and temperature maintained
constant, and the drift plotted.

This tells us the warm-up drift under constant condi-
tions, but does not relate to drift which occurs when the
shack is a shed in the garden warmed up on a cold winter’s
night. In addition, if the v.f.o. is valved, and the station is
running RTTY, a drift may well occur because of a drop
in mains voltage on transmit leading to a temperature
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change of the cathode. Thus, the only safe way to specify
drift is in terms of overall departure from a preset fre-
quency under all conditions—a measurement task which
is highly daunting to the equipment reviewer, and very dif-
ficult for a manufacturer to specify without a lot of ex-
tremely expensive testing. Fortunately, the advent of the
fully synthesised equipment makes such specification
possible, but not easily measurable. Synthesisers, however,
have their own penalties.

Digital Display Accuracy

The advent of digital displays for transceivers gives a
high apparent accuracy of frequency display. Neverthe-
less, just because a display is digital does not necessarily
mean that it is accurate, and some care must be exercised
in the use of such displays. For example, drift of the
frequency standard in a frequency counter can lead to ap-
preciable error in the displayed result, with possible dis-
astrous results.

Modulation Frequency Response

Modulation distortion is usually only specified for
transmitters in the broadcast or radio link services. It is,

however, tied in with depth of modulation or the deviation,-

as overmodulation protection by speech clipping used in
a.m. and f.m. transmitters introduces distortion. Similarly.
speech compressors can introduce distortion, although
processing distortion is dealt with later. The distortion in-
troduced is not generally a problem, as most services,
other than broadcast, do not offer a signal to noise ratio
that is good enough for less than 3 to S per cent, at best,
total harmonic distortion to be detected. Even this is ex-
treme; the average signal to noise ratio corresponding to
S9 is about 25dB. and so 3 per cent t.h.d. products will be
below the noise. Gross modulation distortion is therefore
generally caused by a fault in the system, although oc-
casionally excessive deviation or modulation may give the
same results.

The capability of a transmitter to operate at the max-
imum possible modulation or deviation without exceeding
100 per cent or the permitted deviation respectively is im-
portant. This is because the system signal-to-noise ratio is
dependent upon the amount of modulation, and is why
some operators appear to “talk it up” better than others.
In this respect the modulation frequency response of the
transmitter is important, and especially on s.s.b., is seldom
optimum, and here it should be noted that the YL operator
often produces a better signal from those transmitters
where the a.f. speech band extends up to 3kHz.

The Oriental YL operator with a transmitter which has
a 2-1kHz mechanical filter with an upper frequency limit
of about 2-3kHz is often unreadable under poor condi-
tions, and this is because the energy distribution in the fre-
quency spectrum differs from male to female, and from
ethnic group to ethnic group. Fortunately, the differences
are not excessive, but the use of 2-7kHz bandwidth is
desirable. g

The specification for v.h.f. marine radio has a rising
characteristic to 3kHz, and then a rapid roll-off at frequen-
cies above this, while the p.m.r. specification calls for a
roll-off of 6dB per octave from 3 to 6kHz, and 14dB per
octave beyond this frequency. It should be noted that
shaping of the audio frequency response allows the
modulation of an f.m. transmitter to be turned into p.m.,
and vice versa.

Setting the modulation depth on a.m. or the deviation
on f.m. is best done with a modulation meter. Lacking
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such a device. an oscilloscope is very useful for a.m., while
f.m. can be done with the use of a selective receiver. As the
deviation of an f.m. signal is increased, the power in the
carrier decreases until at a modulation index of 2-4,
the carrier disappears.

The way in which the power of the carrier and the side-
bands vary with the deviation are governed by a
mathematical series of functions known as Bessel func-
tions. and various reference books provide tables of the
ratios of carrier to sideband power ratios at given modula-
tion indices. (Modulation index is the ratio of the deviation
to the modulating frequency.)

Thus, a transmitter modulated by a 1kHz tone will have
the carrier disapear at a deviation of 2-4kHz. and again at
5.52kHz deviation. By using a selective receiver with a
crystal filter, the carrier may be “nulled” out for the ap-
propriate modulation frequency and deviation required.

Of course. a spectrum analyser may be similarly used,
but. generally speaking, anyone with a spectrum analyser
has a modulation meter as well—or. rather, his employers
have!

Speech Processors

Speech processing is becoming more and more common
in modern transmitters. Some processing is obtained by
shaping of the frequency response, as above, but more
common is the use of some extra processing or compres-
sion. Speech compression may take a number of forms:
for example. the long time-constant compression of a.g.c.
systems such as v.o.g.a.d.s (voice operated gain adjusting
devices). which are readily available in integrated circuit
form, or short time-constant clipping.

The v.0.g.a.d. finds its main use in making provision for

‘different operators or different input signal levels, and is

not a true signal processing device per se: it does however
often serve a useful function. Unfortunately, the range of
most of the i.c.s available is a little excessive for amateur
use, and some 10 to 15dB of gain compression is more
desirable than the 30dB or so generally available. This is
because the increase in gain produced when the operator
ceases to speak into the microphone is often enough to
allow one's wife. the telly. next door’s kids and the dog
fight down the street to modulate at the same level, which
is not generally highly desirable!

The main reason for using speech processing is to raise
the average level of the modulation by reducing the peak
to average ratio. This ratio is about 9:1 for the English
speaking male although some authorities claim ratios as
high as 15:1 but without sufficient specification to deter-
mine the accuracy. In the case of an s.s.b. transmitter of
IkW output. the average power output using unprocessed
speech is about 110 watts: obviously, if this could be im-
proved to 450 watts, then a 6dB improvement in signal to
noise ratio is possible. Unfortunately. because of the peak
power that the transmitter must handle, this cannot be
done merely by increasing the gain, and it is here that
processing comes into its own.

Syllabic Compression

One way in which this processing may be achieved is by
syllabic compression, which is a fast-acting audio com-
pressor capable of reducing the gain of the transmitter
only for the high energy speech peaks. More popular is the
r.f. clipper, which can take several forms. One popular
commercial unit generates s.s.b. by a phasing method,
clips the resultant r.f. and then converts the s.s.b. back to

continued on page 43»pp
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T-230R 25W 2metre
FM mobile

Two independent VFO's ¢ 10 memories
® Priority function e Memory and
band scan e |12-5/25KHz steps e Large
LCD readout.

Y/ FT-480R High technology
all-mode 2metre mobile

incl. VAT

(" FT-708R and FT-208R
Synthesized UHF/VHF transceivers
The new FT-708R and FT-208R provide | rr1.708R
new dimensions in operating flexibility
for the discerning 70cm and 2m
operator. LCD display, 10 memories,
memory and bandscan, priority s
function, internal lithium battery | §
back-up. RF output FT-708R, |}
200mW low, .1watt high, &8
FT-208R, 300mW low, &
2- 5 watts high.

NC8 Charger DC PSU

( FT-780R X
All-mode 70 cm mobile

FT-208R

The most advanced 2 metre

mobile available today— USB, LSB,

FM. CW full scanning with priority
channel, 4 memory channels,

J k dual synthesized VFO system J

FT-290R
All-mode
2 mportable

10 memories, 2VFQO's,
LCDdisplay, C size battery,

. easy car mounting tray, 2-5watts out.

4 memories, memory Wi b _ J/
and bandscan from AGENTS 2@;

I‘ﬂiCl’Ophone, conservative 10 watts NORTH WEST - THANET ELECTRONICS LTD, GORDON, GILEQ. KNUTSFORD (0665) 4040 fU

WALES & WEST - ADSS CLARE. GWINWS, GWENT (0633 880 146
out-All the features of the FT-480 EAST ANGLIA - AMATEUR ELECTRONICS UK - EAST ANGLIA, DR T THIRST (TIM) G4CTT. NORWICH 650866, 0692
on 70cm ) NORTH EAST - NORTH EAST AMATEUR RADIO. DARLINGTON 0325 55969
i SOUTH EAST - AMATEUR ELECTRONICS, UK - KENT KEN McINNES, GIFTE. THANET (0843] Zﬂ'lm

or attractive H.P. terms

readily available for on- For full details of these new and exciting models, send today for the latest YAESU PRICE LIST
the-spot transactions. and LEAFLETS. All you need to do to obtain the latest information about these exciting

Ty Full demonstration developments from the world's No. 1 manufacturer of amateur radio equipment is to send 36p in
facilities. stamps and as an added bonus you will get our credit voucher value £3.60p — a 10to 1 winning offer
Free Securicor delivery.

As factory appointed distributars 508"'5‘6 Alum Rotk ROQd'Birmiﬂghﬂm 8

sty e g | Telephone:021-327 1497 or 021-327 6313 Telex: 337045
fast sure service right through- Open : 9.30 to 5.30 Tues.to Sat. CLOSED G“ dﬂy Monday.
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THE VERSATILE BEARCAT 220FB

30p STAMPS FOR DETAILS INCLUDING ALL

UK IMPORTERS OUR OTHER LINES

& DISTRIBUTORS

RADIO SHACK LTD. Gwonwwesa

Giro Account No. 5887151

STILL THE BEST SELLER
STILL THE BEST
PERFORMER

NEW LOW
PRICE

£198.95

Securicor delivery
£5.00

NEW BC-150FB 10 CHANNEL
SCANNER

£129.95

SOON THE NEW HAND HELD
BC-100 PROGRAMMABLE SCANNER

[BARCLAYCARD |

Telephone: 01-624 7174 Cables: Radio Shack, NWB6.
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/MORSE TUTOR

The uniquely effective method of
improving and maintaining Morse
Code proficiency. Effectiveness
proven by thousands of users
world-wide.

* Practise anywhere, anytime at
your convenience = .

# Generates a random stream of perfect Morse in five character groups.

* D70's unique "DELAY" control allows you to learn each character with its
correct high speed sound. Start with a long delay between each character and
as you improve reduce the delay. The speed within each character always
remains as set on the independent "SPEED" control.

* Features: long life battery operation, compact size, built-in loudspeaker plus

personal earpiece,
price £49.45

ACTIVE RECEIVING ;
ANTENNAS E‘\\

Datong active antennas are ideal for
modern  broadband communications
receivers — especially where space is
limited.
* highly sensitive (comparable to full-
size dipoles).
Broadband coverage (below 200 kHz to over 30 MHz).
needs no tuning, matching or other adjustments.
two versions AD270 for indoor mounting or AD370 (illustrated) for outdoor use.
very compact, only 3 metres overall length.
professional performance standards.
Prices: Model AD270 (indoor use only) £42.55
Model AD370 (for outdoor usel £56.35
Both prices include mains power unit.

VERY LOW FREQUENCY CONVERTER

If your communications receiver gives poor results below S0Q kHz Model VLF is
the answer.

TS s

* Connects between antenna and receiver input,

* Converts signals between DC and 500 kHz to the range 28 to 28.5 MHz with
low noise and high sensitivity.

* Crystal controlled for high stability.

* Quality construction in diecast aluminium box (size 112 x 62 x 31mm), S0239
connectors, LED indicator, infout switch.

* Operates from internal 9 volt battery or external supply (5-15 volts DC).

Price: only £25.30
Our full catalogue plus further details of any product are available free on request.
All prices include VAT and postage and packing.
Goods normally despatched within 3 days subject to availability.

DATONG

Spence Mills. Mill Lane.

ELECTRONICS Bram'ey. LeedsLST33HE

England

LIMITED Tel: (0532) 552461
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A monthly look at some aspect of the radio/electronics
hobby that seems to bug the beginner, or occasionally
a more advanced topic seen from an unusual angle.

METERS—2

Last month, we saw that although the needle of a meter is
deflected by the current flowing through the coil of the
movement, there will also be a certain voltage dropped
across the movement, due to its resistance. This current
consumption and voltage drop are both unwanted items
so far as the circuit you want to make measurements on is
concerned.

Suppose we want to measure the voltage on the collector
of the transistor in Fig. 3 (I've calculated what the various
voltages will be and shown those on the circuit). Connecting
our TmA meter between the collector and OV rail, with the
appropriate multiplier resistor to increase its f.s.d. to 10V,
would mean that the meter would need to pass a current of
0-4mA to make it indicate the calculated 4V. (See Fig. 4.)
Now, the 1TmA flowing through Rc in Fig. 3 drops 4.7V, and
I've called that 5V (9V — 5V = 4V, OK?). But, if you pass an
extra 0-4mA through the meter, 1-4mA would have to flow
‘through Re, and the voltage drop across it would go up to
1-4 x 4.7 = 6-58V; call it 7V. So connecting the meter
would change the circuit conditions, not a very desirable
state of affairs. In fact, if the collector voltage had gone
down to 2V (9V — 7V = 2V), then the current through the
meter wouldn’'t be 0-4mA at all, but 0-2mA instead. So the
voltage drop across Rc wouldn't be what we just calculated.
Yes—it's a round-and-round-in-ever-decreasing-circles situa-
tion. The solution is to work out the answer from the meter
resistance, which does stay constant (providing you keep to
the same f.s.d. range), and the effective emitter/collector
resistance of the transistor (not forgetting to add in the
‘emitter resistor), treating them as a series-parallel resistor
network.

| have it in mind to talk about such series-parallel
networks in a future column, following a plea from a reader,
so | won't go further into the subject here.

If the meter took less current, compared with the normal
circuit current, it wouldn’t upset things so much. A 20kQ/V
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(60puA) meter, for example, would disturb the circuit
20 times less, and its effect could generally be ignored.
Therefore, a meter to measure voltage should have a high
sensitivity, which means it takes a small current to drive it.
Note though that it's all relative. If the collector current had
been 10mA, the current drawn by the 1TmA meter would
have had negligible effect. On the other hand, if the collector
current had been only 100puA, even a 50pA meter (trying to
draw 20pA if the circuit voltages were the same) would have
badly upset the circuit conditions.

Fig 3
9‘1 +2V
56&5
O-4mA?
lozé
lov
range
ov
Figs Fige i
ImA
aK7 a?é I
| o278V 2
kS é IK5§ 1808
0-075V?
ImA range
[WRM51Z] ov

When we come to measure the current flowing in a cir-
cuit, the necessary voltage drop across the meter movement
becomes a problem. In Fig. 5 we have a transistor stage
operating from a very low voltage rail of +3V. In a circuit like
this there is very little voltage to spare, and the emitter bias
resistor will be a lot lower in value, so that the emitter sits at
about +0-2V. If we put our TmA (75mV f.s.d.) meter in
series with the emitter resistor to measure the current flow-
ing, it will add 76mV (0-075V) to the voltage at the emitter,
raising it to 0275V (Fig. 6). In fact, it will change the bias on
the transistor, so that less current will flow, and the circuit
conditions will change, just as they did in the voltage case.

So, to measure current without upsetting the circuit being
measured, we need the voltage drop across the meter move-
ment to be as low as possible, which means the movement
must have as low a resistance as possible.

There are various electrical and mechanical limits to what
can be done to make voltmeter movements have a high
resistance and ammeter movements a low resistance. To go
beyond those limits, you must put an amplifier between the
measuring terminals and the movement of the meter. The
first amplifiers used valves, as in valve voltmeters, but
present-day designs of electronic multimeters use transistor
or integrated-circuit amplifiers.

Next month, how to measure meter movement resistance,
plus practical considerations of meter range selection.

29
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The February 12 Schedule Revision

The London Gazette Notice in full
WIRELESS TELEGRAPHY ACT 1949

To all Holders of Amateur (Sound) Licence A and Amateur (Sound) Licence B

The Secretary of State for the Home Department hereby gives notice that, as from 1st January 1982, all licences as amended from time to
time of the above types granted by him on or before 31st December 1981 shall be and are hereby varied by the deletion of the schedule
thereto and replaced by the following:

THE SCHEDULE
See facing page P

FOOTNOTES

1. This band is allocated to stations in the amateur service on a secondary basis on condition that they shall not cause interference to
other services.

2. This band is shared with other services.

3. This band is available to amateurs until further notice provided that use by the Licensee of any frequency in the band shall cease im-

mediately on the demand of a Government official.

4. The type of transmission known as Radio Teleprinter (RTTY) may not be used in this band

5. Use by the Licensee of any frequency in this band shall be only with the prior written consent of the Secretary of State.

6. This band is not available for use within the area bounded by 53°NO2E, 55°N0O2E, 53°N03W and 55°N0O3W.

7. In this band the power must not exceed 10 dBW erp (effective radiated power).

8. Use by the Licensee of any frequency in this band shall only be with written consent of the Secretary of State and such consent shall
indicate the power which may be used, taking into consideration the characteristics of the Licensee's station.

9. Slow Scan Television may be used in this band.

10. High Definition Television (A3F, C3F) may be used in this band.

11. Facsimile Transmission (A3C, F3C) may be used in this band, with a bandwidth not greater than 6 kHz.

12. The amateur-satellite service also has an allocation in this band.

13. This band is allocated to stations in the amateur-satellite service on a secondary basis, on condition that they shall not cause inter-
ference to other services.

14. The amateur-satellite service may operate in this band in accordance with international Radio Regulation 2741, viz.:

Space stations in the amateur-satellite service operating in bands shared with other services shall be fitted with appropriate devices
for controlling emissions in the event that harmful interference is reported in accordance with the procedure laid down in Article 22 of
the Radio Regulations. (Administrations authorising such space stations shall inform the |IFRB and shall ensure that sufficient earth com-
mand stations are established before launch to guarantee that any harmful interference which might be reported can be terminated by
the authorising administration (see RR 2612).)

15. The use of the amateur-satellite service in the following bands shall be limited to the direction stated below:

1260-1270 MHz Earth to Space

5650-5670 MHz Earth to Space

5830-5850 MHz Space to Earth
16. The bands allocated to the amateur service at 3-5, 7-0, 10:1, 14.0, 21.0, and 144 MHz may, in the event of natural disasters, be

used by non-amateur stations to meet the needs of international emergency communications in the disaster area in accordance with regula-
tions of the Radio Regulatory Department.

17. Radiation Hazard Microwaves can, by thermal effect, be harmful to the human body. A rise in body temperature can occur if the
microwaves heat the body to such an extent that the body’s own temperature regulation system can no longer maintain a constant tem-
perature. The eyes are particularly susceptible. The following safety precautions are to be taken when operating in the bands to which this
footnote applies:

(i) At no time should the transmit power density exceed 10 mW/cm? across the antenna aperture. i

{ii) Transmit antenna should be sited to offer the least potential radiation hazard and should be mounted upon a mechamcally sound

structure which ensures that no part of the antenna is less than 3 metres above ground level.

(iii) The antenna must be directed away from any vantage point to which the public may have access.

18. To safeguard operating personnel and the public, the use of an eirp greater than 30 dBW will require the prior consent of the
Secretary of State, for which application should be made to the Radio Regulatory Department.

A. The symbols used to designate the classes of emission have the meaning assigned to them in the Telecommunication Convention.
They are:

Amplitude Modulation
CATA—— Telegraphy by on-off keying without the use of a modulating audio frequency.
AlB—— Automatic telegraphy by on-off keying, without the use of a modulating audio frequency.
A2A—— Telegraphy by on-off keying of an amplitude-modulating audio frequency or frequencies, or by on-off keying of the
modulated emission.
A2B—— Automatic telegraphy by on-off keying of an amplitude modulating audio frequency.
ASE—— Telephony, double sideband.
A3C—— Facsimile Transmission.
R3E— Telephony, single sideband, reduced carrier.
B3E—— Telephony, two independent sidebands.
JIE— Telephony, single sideband, suppressed carrier.

A3F/C3F—— High Definition Television.
~ Frequency Modulation
F1A—— Telegraphy by frequency shift keying without the use of a moqulating audio frequency: one of two frequencies being

emitted at any instant.
F1B—— Automatic telegraphy by on-off keying without the use of a modulating audio frequency. Page 32 b
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Frequency Bands

" Classes of Emission

Power Limitations dBW

in MHz Footnote number (see A overleaf) Carrier Power Peak Envelope Power
supplied to supplied to Antenna
the antenna for R3E
for J3E——
1-81 — 1.85 2
1.86 — 2.0 2 and 4 9 dBW 15 dBW
3.5 - 3.8 2,9and 16
70 - 7-1 9,11,12and 16 ATA—AIB——
A2A——A2B——
101 - 10-15 1and 16 A3E——A3C——
R3E B3E——
14.0 - 14.25 9,11,12and 16 JIE—F1A——
F1B—F2A—— 20 dBW 26 dBW
14.25 — 14.35 9,11and 16 F2B——F3E——
F3C——F3F——
21.0 - 21.45 9,11,12and 16
28.:0 - 29.7 9,1 and 12
70-025- 70-5 1and 3 16 dBW 22 dBW
144.0 - 146-0 9,11,12and 16 20 dBW 26 dBW
430-0 - 432.0 1,6and 7 A3F——C3F—— See Footnotes See Footnotes
AlA—F1A——
432.0 - 435.0 1,10and 14 A1B——F1B——
A2 A F2A
435-:0 - 438.0 1,10and 14 A2B F2B—— 20 dBW 20 dBW
R3E F3E
438.0 - 440.0 1,10 and 14

Frequency Band

Classes of Emission

Maximum Equivalent
Isotropically

in MHz Footnote number (see A overleaf) Radiated Powar SSB Operation
1,240.0 - 1,260-0 1,10,17and 18
1,260-0 - 1,270-0 1,14,15,17 and 18
1,270-0 - 1,325.0 1,10,17 and 18
2,300.0 - 2,400-0 1,10,17 and 18
2,400-0 - 2,450.0 1,10,13,14,17 and 18
3,400-0 - 3.475-0 1,17 and 18 AlA——AIB——
A2A——A2B——
5,650-0 - 5,670.0 1,10,13,14,15,17 and 18 A3E——R3E—
B3E——J3E——
5,670-0 - 5,680-0 1,10,17 and 18 FIA——F1B——
F2A——F2B——
5,765:0 - 5,765-0 1,10,17 and 18 F3IE—M2A——
Q2A—V2A—— 30 dBW 35 dBW
5,820-0 - 5,830-0 1,10,17 and 18
5,830-0 - 5,850:0 1,10,13,14,15,17 and 18
10,000-0 -10,450-0 1,10,17 and 18
10450.0 -10,500.-0 1,10,13,14,17 and 18
24,000-0 -24,050-0 8,10,12,17and 18
24,050-0 -24,250.-0 1,8,10,17 and 18
2,350.0 - 2,400-0 1,5,13,17 and 18
K1A——L2A——
10,060.0 -10,450-1 1,5,17and 18 K2A——L1E——
K1E——M2A——
5,765 - 5,765 Q2A—V2A——
5.820 — 5.850 1,5,13,17 and 18
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F2A—— Telegraphy by on-off keying of a frequency modulating audio frequency or on-off keying of a frequency modulated
emission.

F2B—— Automatic telegraphy by on-off keying of a frequency modulating audio frequency.

F3IE— Telephony.

F3C—— Facsimile Transmission.

F3F—— Slow Scan Television.

Pulse Modulation

K1A Telegraphy by on-off keying of a pulsed carrier without the use of a modulating audio frequency.

K2A—— Telegraphy by on-off keying of a modulating audio frequency or frequencies or by on-off keying of a modulated pulsed
carrier—the audio frequency or frequencies modulating the amplitude of the pulses.

L2A—— Telegraphy by on-off keying of a modulating audio frequency or frequencies or by on-off keying of a modulated pulsed
carrier—the audio frequency or frequencies modulating the width (or duration) of the pulses.

K1E— Telephony, amplitude modulated pulses.

L1E— Telephony, width (or duration) modulated pulses.

M2A—— Telegraphy by on-off keying of a modulating audio frequency or frequencies or by on-off keying of a modulated pulsed
carrier—the audio frequency or frequencies modulating the position or phase of the pulses.

Q2A—— Telegraphy by on-off keying of a modulating audio frequency or frequencies or by on-off keying of a modulated pulse
carrier—the audio frequency or frequencies in which the carrier is angle modulated during the period of the pulse.

V2A—— Telegraphy by on-off keying of a modulating frequency or frequencies or by on-off keying of a modulated pulsed carrier—
which is a combination of the foregoing, or is produced by other means.

*See over.

B. As an alternative for R3E and J3E single sideband types of emission, the power shall be determined by the peak envelope power
(PEP) under linear operation.,
C. Double Sideband Suppressed Carrier emissions are permitted within the terms of this Licence.
D. Data transmission may be used within the frequency bands 144-145 MHz and above provided: (a) the Station callsign is announced
in morse or telephony at least once every 15 minutes and (b) emission is contained within the bandwidth normally used for telephony.
E. Interpretation
(i) Carrier Power of a Radio Transmission. The average power supplied to the antenna from a transmitter during one radio frequency
cycle under conditions of no modulation. This interpretation does not apply to pulse modulated emissions.
(i) Peak Envelope Power of a Radio Transmitter. The average power supplied to the antenna by a transmitter during one radio fre-
quency cycle at the highest crest of the modulation envelope, taken under conditions of normal operation.
(iii) Effective Radiated Power. The power supplied to the antenna, multiplied by the relative gain of the antenna in a given direction.
liv) Equivalent Isotropically Radiated Power (eirp). The product of the power of an emission as supplied to an antenna and the antenna
gain in a given direction relative to an isotropic antenna.
*Classifications of emissions
Basic Characteristics
The basic characteristics of a radio emission are described by three symbols as follows:
(i) first symbol-type of modulation of the main carrier.
(ii) second symbol-nature of Signal(s) modulating the main carrier.
(iii) third symbol-type of information to be transmitted.

Optional Additional Characteristics

For a more complete description of an emission two optional additional characteristics may be used. These are known as the Fourth and
Fifth Symbols.

Where the Fourth and Fifth Symbol is not used this should be indicated by a dash where each symbol would otherwise appear in the full
designation of the emission.

For simplicity these two additional characteristics have been omitted from this Schedule.

W. J. A. Innes, on behalf of the Secretary of State for the Home Department
2nd February 1982.

The February 12 5chedule Revision

An Analysis by G3GSR, GALFM,G8MCP & G8VFH

Several decisions taken at the World Ad-

ministrative Radio Conference in Geneva in
1979 (WARC '79) were due to be im-
plemented on 1 January, 1982.

So far as the UK amateur is concerned,
these were the introduction of the
10-1-10:15MHz h.f. band, the adoption of
a new method of classifying emissions (see
All Change, in the August 1981 issue of
PW for further details), and some minor ad-
justments to the limits of several bands at
v.h.f. and above.

The Notice amending the Schedule of
Frequencies, Emission Classes and Powers,
published in the London Gazette of 12
February, 1982, introduced far more
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sweeping changes than these, and con-
tained several obvious errors and incon-
sistencies, plus quite a few more
questionable changes. In the order in which
they appear in the Notice, they are as
follows.

1. The Notice is addressed to Holders of
Licence A and Licence B, without any dif-
ference as to the bands or modes permit-
ted. Some holders of Class B Licences
really enjoyed themselves for about ten
days, until that part of the February 12
Notice which was omitted due to a printer's
error was published in the Gazette of
February 26. The correction reads: "except
that holders of Amateur "B Licences are

www americanradiohistorv com

not permitted the use of radio frequencies
below 144MHz or the use of A1A, A1B,
A2A, A2B, F1A, F1B, F2A, K1A, K2A, L2A,
M2A, Q2A or V2A transmissions.”

2. The Notice claims to be effective from 1
January, 1982. Clause 12 of the UK
Amateur Licence clearly states that ...
Revocation and Variation . . . Any notice
given under this clause may take effect
either forthwith or on such subsequent date
as may be specified in the notice.” In other
words, it cannot be back-dated.

3. The way in which power limitations are
stated is totally changed. Powers are now
given in dBW-—decibels relative to one
watt. Possibly power meters in the Home
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Office laboratories are scaled in dBW, but
we have yet to see one used by an amateur
scaled in anything but watts. Conversion is
not difficult, but it all seems rather un-
necessary, since it confers no obvious ad-
vantage to use dBW. For your information:

9dBW = 8W 22dBW = 160W
15dBW =32W  26dBW = 400W
16dBW =40W  30dBW = 1kW

20dBW = 100W 35dBW = 3.2kW
All figures have been rounded where
necessary.

The change from “d.c. input power” to
“carrier power supplied to the antenna’ for
non-s.s.b. modes had been long expected,
and seems generally sensible as it allows
for varying output stage efficiencies and for
feeder losses. Conversion from the old
figures to the new has been based on 666
per cent efficiency in the p.a.

4. As published, the Schedule limits power
on the band 3-5-3.8MHz (80m) to the
same as 1:81-2MHz (160m), in other
words 8W carrier, 32W p.e.p. Although
Home Office spokesmen said on two occa-
sions that this was intentional, and was
based on a new “international limit,” we
now understand that it has been admitted
to be a mistake, and the line across the last
two columns of the Schedule was drawn in
the wrong place. Those "80 metre” nets
are safe after all!

5. Still on 3-5-3-8MHz, the Footnotes do
not permit facsimile operation (now A3C,
F3C), but the Class of Emission column
does. This one is still to be resolved.

6. Formerly, the class of emission using
one sideband and full carrier (A3H, also
known as “compatible s.s.b.”) was permit-
ted on all amateur bands except
430-432MHz. The new code for this emis-
sion (used in place of A3 in several rigs
such as the Drake TR7) is H3E, but it does
not appear on the new Schedule. Another
one still to be resolved.

7. A mode not previously permitted for use
by amateurs, telephony with two indepen-
dent sidebands (formerly A3B but now
B3E), has been written into the Schedule.
We understand that the Home Office are
thinking again about this one.

. . . a mechanically
sound structure . . .7
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8. The two spot aeronautical frequencies,
144.0 and 144.54MHz, formerly barred to
amateur use, are not mentioned in the new
Schedule. The Home Office are checking to
see whether this is correct! In the mean-
time, we would recommend that you con-
tinue to avoid these frequencies until the
situation is confirmed.

9. For the band 430-440MHz, the new
Schedule does not allow either telephony,
double sideband (formerly A3, now A3E) or
telephony, single sideband, suppressed
carrier (formerly A3J, now J3E). The mode
telephony, single sideband, reduced carrier
(R3E, formerly A3A) is permitted by the
new Schedule, but there seems to be some
uncertainty as to any agreed international
definition for “reduced”. (“Suppressed” is
usually specified as 40dB or more below
the peak sideband power.) Common figures
for “reduced” used to be —16dB or —26dB,
but the only recent reference we can find
quotes —18dB, apparently stemming from
the 1976 ITU Radio Regulations.

We now understand that the Home Of-

fice have admitted that J3E was omitted in
error, so owners of “70cm” multi-modes
can breathe again!
10. On the band 430-432MHz, Footnote
10 which permits high-definition TV opera-
tion is not mentioned. On the other hand
the codes A3F, C3F do appear in the Class
of Emission column. ATV operation was not
previously permitted in this sub-band, and
we would imagine that the prohibition still
applies. The Home Office have still to
pronounce on this one.

We understand that the Footnote 14

reference is to be deleted from the bands
432-0-435-0MHz and 438-0-440-0MHz.
11. For the band 430-440MHz, the
figures for carrier power and p.e.p. are the
same. The Home Office admit this is a mis-
take, and that the figure in the p.e.p.
column should read 26dBW.
12. For the microwave bands, now
categorised as frequencies above 1GHz, so
far as the Amateur Service is concerned, a
different concept of power measurement
was introduced in the new Schedule. This is
Equivalent Isotropically Radiated Power
(e.i.r.p.), defined under E (iv} of the
Schedule. Apart from the questionable
point of relating a limit to a type of antenna
which does not actually exist, there is a
technical problem for the amateur ex-
perimenting in the field of antenna design,
in that he will often not have the equipment
to make the necessary measurements.

We understand that the Home Office,

following representations from PW and the
RSGB, have reverted to the old d.c. input
power figures for this band, pending further
discussions.
13. Footnote 17 is, we are told, based on
data contained in Safety Precautions
Relating to Intense Radio-Frequency Radia-
tion, a booklet published by HMSO for the
then Post Office in 1960. We don't quite
see how!

The limitation of Footnote 17 (ii) seems
effectively to rule out any future operation
mobile in the 1296MHz (23cm) band, or
portable in the 10GHz (3cm) band except
by very tall amateurs. The wording of 17
(iii) should surely include some qualification
on how near the vantage point might be.
Otherwise, pointing an antenna anywhere
but up into the sky is forbidden.
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We understand that the whole guestion
of radiation hazards, a subject of which
every amateur should be aware, is being
looked at again, and this footnote will
hopefully be revised to a more sensible for-
mat. Apparently, the Home Office had not
realised that mobile and portable operation
took place on bands above 1GHz, and
framed the footnote with fixed stations only
in mind.

14. The general power limitation on
microwaves (see also our comment 12) and
Footnote 18 could cause some problems
for anyone experimenting with e.m.e.
(moon-bounce) and other high-power
modes.

15. Under Note "A", the meanings of the
various emission code symbols are listed.

Under the old system of emission codes,
frequency modulation (modulation of the
carrier oscillator in frequency) and phase
modulation (modulation of phase of the
carrier signal in one of the transmit am-
plifiers) were lumped together under the
designation F3. The new emission codes
separate them, so that frequency
modulated telephony becomes F3E and
phase modulated telephony becomes G3E,
both under the heading of angle modula-
tion, an unfortunate choice of terminology,
since when abbreviated by the unwary it
becomes a.m., the same as for amplitude
modulation.

However, in the new Schedule, phase
modulation doesn’t appear, which apparen-
tly leaves a large proportion of "f.m.” rigs
which actually use phase modulation in a
rather embarrassing position. Do not fret,
though, because the Home Office have said
sorry, and stuck phase mod in on an equal
status with frequency mod.

Under Frequency Modulation, the defini-
tion for F1B is wrong, and should read:
“Automatic telegraphy by on-off keying
with the use of a modulating frequency.”

As we go to press at the beginning of
March, further meetings are planned be-
tween the RSGB and the Home Office, and
we will bring you the latest news in our
next issue. ®
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10 METRE 100 WATT
LINEAR AMPLIFIER

L
‘ Swlﬂf ll:n\m"f

[
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This all new 10 metre solid-state linear
amplifier is intended for use with any ex-
isting 28MHz equipment having an output
power of up to 10 watts, When used with
such a drive source this unit will provide
an output power of 100 watts on S5B and
FM and 40 watts on AM.

The linear amplifier and the ultra low
noise receive preamp can both be in-
dependently switched in and owt of circuit,
due to the inclusion of sophisticated
switching circuitry controlled by front
panel mounted switches.

0 q i . D

41 11

100 WATTS OUTFOR 1 OR 3
WATTS INPUT ON 144MHz

This new two stage |44MHz solid-state lincar
amplifier has been introduced as a result af the
large number of low power transceivers curr:mlt|
available. When used in conjunction with sucl

transceivers this unit will provide an output of 100
walls.

Several front panel mounted switches controlling
the switching circuitry allow the unit 10 be lefl in
circuil at atf times. The linear amplifier and [IIE
ultra Jow-noise receive preamp can both be in-

dependently switched in and out of circuit. In this
way maximum versatility and flexibility is
available 1o the user at the flick of a switch

FEATURES:

® 100 WATTS RF @ ULTRA LOW
OUTPUT NOISE RECEIVE

® SUITABLE FOR | PREAMP (35K 88)

WATT OR 3 WATT @ EQUIPPED WITH

TRAMSCEIVERS RFYOX
® STRAIGHT @ SUPPLIED WITH
THROUGH MODE ALL
WHEN TURNED CONNECTORS
OFF
i i P4+ P

14 )

MML144/30 WATT
LINEAR AMPLIFIER

(APPEARANCE AS MML144/100-L5)

I'EATURES

® 30 WATTS OUTPUT POWER

@ SUITABLE FOR 1 OR 3 WATT
TRANSCEIVERS

® LINEAR ALL MODE OPERATION

® STRAIGHT TROUGH MODE
WHEN TURNED OFF

® ULTRA LOW NOISE RECEIVE
PREAMP (35K88)

® EQUIPPED WITH RFVOX

This new product has been developed

« from our highly successful MML 144/25,

It is suitable for use with | watt or 3 watt
transceivers and the input level is swilch
selectable from the front panel. Other
front panel mounted switches controlling
the switching circuitry allow the unit to be
left in circuit at all times. The linear
amplifier and the ultra low noise receive
preamp can both be independently switch
ed in and out of circuit. In this way max-
imum versatility is afTorded.

SPACE PERMITS ONLY A BRIEF DESCRIPTION OF THESE NEW PRODUCTS, HOWEVER A FULL DATA SHEET IS
AVAILABLE FREE ON REQUEST. OTHER NEW PRODUCTS INCLUDE:

MTV43s
MMS2
MMKI1691/137.5

=10 WATT 435MHz ATV TllANSMlTl'ER E149 Inc. VAT (P+P £2.50
= ADVANCED MORSE TRAINER £155 Ine. VAT (P+P £2.50
- 1691 MHz WEATHER SATEI.LITE CONVERTER: £115 inc. VAT (P+P £2.50

This microprocessor controlled unit enables any
parallel ASCII keyboard m send variable speed
morse in the range 12-3
The unit has four 256 char.:r!tl memorics, as well
as an 80 character keyboard buffer which ensures
rfect sending. A comprehensive character set is
included which compnses full alphanumeric,
Eun:lua{mn and lour merged characters. A useful
igh 5 facility has been included which allows
stored messages to be transmitted at 600
characters per minute. This facility is particularly
useful for meteor scatier use.
The MM 1000K B represents outstanding value for
maney. and is substantially cheaper than any com-
parable product. due to the use of the latest micro
processor technology.

A0 i DL P

OUR ENTIRE RANGE OF
PRODUCTS WILL BE EXHIBITED
AND ON SALE AT MOST OF
THE 1982 MOBILE RALLIES BY
DUR SALES TEAM.

ALL MICROWAVE MODULES' PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (Including PA Transistors)

Y
=

WELCOME

HOURS:
MONDAY TO FRIDAY
9-12.30, 1-5.00

TopValue and
Performance

“'t'l vnnnn a“d ad“anl:ﬂll Aﬁn .3333. :u«.:o-gﬁ LC.D. Hand DMM 8700

A compact 40 channel unit offering high sensitivity,
ease of operation and switched Channel 9 and 19
selection. The need for Mic and RF Gain controls
is eliminated with VOGAD (Voice Operated Gain
Adjusting Device) and carefully controlled AGC

{Automatic Gain Control) circuits.

ZYCOMM

ELECTRONICS LTD

FUROGOMM

TRADE ENQUIRIES INVITED J

47/51 Pentrich Road,
Ripley, Derby DE5 3DS
Tel: Ripley (0773) 44281
\ Telex: 377477

An entire
range of
low-cost
high-
performance
instruments

sabtronics 7

‘Making Performance Affordable’

*2010A 3%-Digit LE.D. Banch DMM

5020A 1Hz-200KHz Function Genarator

*2015A 3%-Digit L.C.D. Bench DMM

2020 3%-Digit LE.D. Banch DMM
with Microcomputer Interface
3%-Digit LC.D. Hand DMM

"B8110A 100MHz 8-Digit Frequency Meter
*B810A BOOMHz B-Digit Frequency Metar
*8810B B0O0OMHz 9-Digit Frequency Mater
BOO0B 1GHz 9-Digit Frequency Meler
10MHz Universal Frequency
*2037A 3%-Dight LC.D. Hand DMM Counter/Timer
with Temp. PSC-65 S00MHz Prescaler
LP-10 10MHz Logic Probe 9005 5MHz Single Trace Oscllloscope

* Also available in kit form.
Test our low priced test equipment. It
measures up to the best. Compare our
specs and our prices — no-one can beat our
95 price/performance ratio.
VAT

inc Full colour illustrated
brochure and price list from:

BLACK STAR LTD.,
9a Crown Street,St. Ives,

Cambs. PE17 4EB
Tel: (0480) 62440. Telex 32339

[Blla

S, trally
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WV viaiNs INTERCOM

Nick ALLEN~ROWLANDSON BSc G4JET

The majority of intercom systems rely on transmitting an
audio signal along wires to the receiving station rather like
the telephone system. Although quite complex systems can
be realised this way (i.e. multiple slave units) their main
disadvantage is that they must be connected by a system
of wiring dedicated to that purpose.

The same applies even if other transmission sytems,
such as optical fibres, are used, but the f.m. mains inter-
com described in this article uses the domestic 240V mains
wiring as the transmission medium. In practical terms this
means that the individual radio transmitter and receiver
combinations can be used anywhere within a building by
just plugging the units into convenient mains sockets.

The mains intercom works in the same way as a normal
f.m. radio except that the carrier wave is only at 100kHz.
Both a.m and f.m. systems have been used for mains inter-
coms but to help eliminate mains-borne noise produced by
domestic appliances, light dimmers, etc., f.m. was chosen
for this project.

In order to understand the operation of the individual

transceiver units it is convenient to consider the trans-.

mitter and receiver separately.

Transmitter

The transmitter consists of three main sections:
1) Oscillator and phase locked loop
2) Microphone amplifier, automatic gain control (a.g.c.)
3) Output stage (Fig. 1)

Oscillator and Phase Locked Loop

The 100kHz carrier frequency is generated by a
Colpitts type oscillator formed by Trl, and tuned by LI
and CIl. The output from the oscillator is applied to the
input of the 4046 c.m.o.s. phase locked loop, ICI. The
comparator section of the p.Ll. compares the phase of the
voltage-controlled oscillator (v.c.0.) against the reference
input frequency from Trl. Any difference between these
two inputs generates an error signal from pin 13 which is
filtered by R4, C7 and C8, and fed to the v.c.o. input pin 9
to bring the v.c.o. to the same frequency as the 100kHz
reference. The system is then “locked™.

The v.c.o. timing resistor R3 is initially set so that the
voltage on pin 9, when the p.LL is in lock, is 6 volts. When
the supply is switched to the transmitter by S1, capacitors

Practical Wireless, May 1982

C7 and C8 form a capacitive divider so that their junction
is at 6V at switch on. This helps the p.Ll to achieve lock
quickly. :

Microphone Amplifier and Modulator

A Plessey Semiconductors SL6270 v.o.g.a.d. integrated
circuit is used to give a tailored audio response, of con-
stant output voltage, over a large range of microphone
input voltages. This technique enables the intercom unit to
cope with widely ranging sound levels, allowing it.to be
used, for instance, as a baby alarm as well as a straight
intercom.

The SL6270 is provided with its own 5 volt supply from
Zener diode D1, which also provides the voltage rail for
the sensitive electret microphone insert. Provided on the
p.c.b. is a facility to use the SL6270 in its differential input
mode, where the microphone input is applied to pins 4 and
5 with R8 removed. The attack time is defined by C 16, the
decay time by R9 and C16 and the audio response by C17
and CI18.

If a high output microphone is used it may be necessary
to reduce the amount of deviation by adding a resistor
from pin 12 of the 4046 i.c. to ground. If this is done the
total value of resistance between pin 11 and ground may
have to be increased. An attenuator may be needed if the
microphone output is of a very high level.

Audio output, from pin 8 of IC3, is applied through the
electrolytic capacitor C9 to the v.c.o. control pin of the
p.L.I. The v.c.o. characteristic is virtually a linear function
of the input voltage so the frequency deviation obtained
can be calculated from the amplitude of the audio signal
applied to pin 9.

The v.c.o. frequency of 100kHz is at a 6V level and the
applied audio amplitude is approximately 90mV r.m.s.,
which is equal to 2 x /2 x 90mV peak-to-peak, or ap-
proximately 255mV p.p. If the v.c.o. frequency response is
linear then the total deviation is equal to 0-255 x 100 + 6
=~ 4-243kHz. This level of deviation is compatible with the
receiver section of the intercom.

The phase comparator of the v.c.o. detects this change
in frequency and tries to correct it so the filter time con-
stant R4, C7 and C8 must be made large in comparison
with the modulation frequency, otherwise the p.Ll. would
cancel out the modulation completely, leaving an un-
modulated carrier once again.
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Fig. 1: Circuit diagram of the transmitter section
= Warning
229
5 This project uses the mains supply cables to
convey r.f. energy. Mains voltages are
Electret Ds= dangerous. For safe operation it is essential that
insert ’_‘[ the recommended layout, construction and
csﬁ% x component specifications given are followed.
- :
BZX85 gc‘b
ﬂutput Stagg quired, then the local oscillator may be at either 355kHz

The v.c.o. output is a logic signal at the modulated
carrier frequency. This signal is applied to an inverter
stage formed by IC2 so that two out of phase signals are
available to drive the v.m.o.s. transistor output stage. In
this application v.m.o.s. devices are well suited as their
relatively large on-resistance is of no consequence and due
to their insignificant turn-off delay (au Sns) they can be

driven directly from the ¢.m.o.s. source, without the fear of

turning one transistor on before the other has had time to
turn off.

Transformer T1 is a very important item because it
provides the interface, and isolation from. the mains wiring
used to convey the r.f. signals. It is therefore recommended
that the information given on the construction of the
transformer, although relatively simple, is followed
carefully. ,

The primary winding of T1 is centre tapped and
brought to resonance by capacitor CI1. The mains inter-
facing secondary of T1 is blocked to the 240V 50Hz sup-
ply by C19, which must be rated for at least 250V a.c.
working and be of a non-polarised construction. Whilst
blocking successfully 50Hz, the value of C19 has been
selected to pass the 100kHz carrier frequency into the
mains wiring.

Receiver

The receiver uses the MC3357 low power f.m. i.f. in-
tegrated circuit. This device has been written about several
times so only the block diagram, Fig. 2(b), has been given
here. On-chip facilities consist of an internal oscillator con-
nected to pins 1 and 2, an input to the mixer on pin 16 and
a limiter/demodulator whose input is pin 5. A squelch cir-
cuit is also included, which incorporates the components
from pin 9 to pin 14.

The frequency of the internal oscillator is determined by
the carrier frequency. If the carrier frequency is 100kHz.
as in this case, and a 455kHz intermediate frequency is re-
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or 555kHz. The component chosen for L3 together with
its own self capacitance sets the local oscillator frequency
at 355kHz.

A 455kHz signal is generated by the mixer from the in-
coming 100kHz and 355kHz local oscillator sum and is
taken from pin 3 of 1C4, through a 455kHz i.f. trans-
former and then applied to pin 5. the input of the
limiter/demodulator section.

Demodulated audio is available from pin 9 and is then
taken through a low pass filter, to reject the i.f., before
going to the volume control R24 and the TBA820 audio
amplifier. 1C6.

 CONSTRUCTION
RAT'NG Intermediate

BUYING GUIDE

All components for this project are available from
normal sources. A part kit consisting of a single
p.c.b., mains transformer and RM®6 core is
available from Electronic Design Services,
19 Kings Ave, Christchurch, Dorset BH23 1NA,
price £8.00 inc p&p. A pair of the above kits
costs £15.00.

APPROXIMATE

cosT

Practical Wireless, May 1982

www americanradiohistorvy com



4LpTT
RI2 C23 04
Fo 20 In Nl
v ! ¥
Tl
=) Sla
(sect) neTe Y Ko 5 T oRx#12V
10
D = - — M
16 15 14 13 12 n 10 9 lc:s? 1%53% g?zkz ov
e st
ov 8n
ca i 3 8
c33
!l
C25. 10p -
RWOBA775EK ‘ i, i
C,z,‘f'.r 3k 5220
I !
R21
caanl, . ‘e?gﬁ?‘lcas R2635 (see text)
- u
0T ps& °ddjust TH sib
T2,73:LMC4202A C5V1
BZX85

The squelch circuit of I1C4 operates by monitoring the
demodulated audio output for high frequency noise. If
noise is present, i.e. when no carrier is being received, C29
and D4 generate a negative going voltage. If the voltage to
pin 12 goes below 0-7V, pin 14 (open collector output) is

A Fig. 2(a): (Above) Circuit diagram of the receiver.
section
V Fig. 2(b): Block diagram of the MC3357 i.c.

held at OV and shorts the audio signal to ground through
C27. In practice, the MC3357 also injects noise (a

shortcoming many users have gone to a lot of trouble to 100KHZ input
get around) so another low impedance short to ground is — 54 s
provided through Tr4. Osc. Oscillator—> Mixer

The audio amplifier i.c., despite its small size, is capable 15 Ground
of delivering its output of over 1 watt into an 8§ loud- j
speaker, which is much more than is normally required. _

_ 2g 14 Audio mute
i.f.olp Squelch T‘S
. trigger
Construction i ,,yg;*,';sﬁ_< 2 r——

Before attempting to fit any components to the p.c.b.s. a ;
close inspection must be made to ensure that no bridged — 12 Noise
tracks are present. Particular care must be taken with H-lp ""_’\ "9 detector
respect to the mains input area. '&’"TF'}“’

Providing all is well the components with the exception Bias 20— o=
of transistors Tr2, 3 and ICs [, 2 and 3 may be mounted ?,‘ﬁi"e fpgrs‘.g-
and soldered as shown in the component layout diagram, a7 amp' HYer
Fig. 4. Sockets should be used for mounting all i.c.s. T ! X

Before constructing the transformer T, remember that T “”gf}g
the secondary, depending on the supply lines chosen, may Demod 20—l Hhrsdulatar s _1_[>__( A
be at 240V a.c. mains potential. It is therefore essential ifp LR |
that the secondary winding is properly isolated from the ”']; T
primary and also from the transformer cores, as they have
sharp edges which may damage the insulation on the wire
and short circuit to the conductive core.

tsec 2) (seieli':l)
Fig. 3: Circuit diagram of the mains interface, p.s.u. g o
and transceive switching details I -
c19
o
T4 I FS1 ;
Tx+12Ve——0 I ;
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Fig. 4: Printed circuit board track pattern, shown full size, plus component layout of a
single transceive module
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* components

Quantities shown are for 1 transceive
section only

Resistors
+W 5% Carbon Film
1Q 1 R26
330 1 R25
2200 4 R7,10, 12,20
2-2kQ 1 R15
2-7kQ2 1 R5
3-3kQ 2 R1,2
4.7kQ 1 R11
10kQ2 1 R17
27kQ 1 R22
33k 4 R4,6,13,19
47kQ 2 RB, 18
56k 1 R186
100kQ 2 R14, 23
1TMQ 1 R9
Miniature horizontal preset
10kQ) 1 R3
100k 1 R21
Midget carbon potentiometer
100k$2 log 1 R24
Semiconductors
Diodes
1N4002 4 D6-9
1N914 3 D2-4
BZX85 C5V1 2 D1.5
Transistors
BC108 1 Trd
VN10KM 2 Tr2, 3
2N3819 1 Tr1
Integrated Circuits
SL6270 1 IC3
TBA820M 1 IC6
3357 1 IC4
4046 1 IC1
4069 1 IC2
7812 1 IC5

Capacitors
Miniature ceramic
10pF 1 C33
220pF 1 Cc42
inF 12 C1-3,5, 6, 14,
23-26, 30, 32
4.7nF 1 ci8
10nF 2 c4,37
Monolithic ceramic
0-1uF 1 C36
Tantalum 16V
4.7uV 1 c27
10uF 6 C7,8,13, 28, 35,40
47uF 2 C16,43
Tantalum 35V
0-1uF 2 C9, 29
0.47uF 1 c44
1uF 9 €10,12,15,20, 21,31,
34, 38,39
2.2uF 1 Cc17
Tantalum 10V
100upF 1 C41
Polypropylene 350V a.c.
1nF 1 C11 (see text)
Electrolytic 25V
2200uF ! c22
Polyester 250V a.c.
0-1uF 1 C19 (see text)
Inductors
RWOBA775EK 1 L3‘L
YXNS30450NK 1 L1 > (Toko)
1-5mH 8RB 1 L2
Transformers
FX3432 (RM6) 1 T
LMC4202A 1 T2, 3 (Toko)
12V 6VA mains 1 T4 (RS 207-756)
Miscellaneous
Moulded case 215 x 130 x 47mm (RS 508—475);
Fuse 20mm 100mA anti-surge, with holder; Loud-
speaker 82 5 x 3in elliptical; Electret microphone
insert; Miniature d.p.d.t. switch; Cable gland;
Sockets for integrated circuits; Printed circuit board.

Resonating capacitor C11 is chosen to be InF and by
using the following formula the required inductance to
resonate at 100kHz is obtained.

L =-—L— where f=100 x 10'Hz

T 4n' P C and C = 1000 x 10-12F

- I
4% 10 x 10" x 10-?
=2.5x 10-*H=2-5mH
The specified transformer cores have an inductance fac-
tor (A,) of 1930nH/turn. A figure for the total number of

turns required is given by the formula:
. _\/T_:_  [2:5 x 10-
TNAD VYV 1.93 x 100
=36
As this is for the full winding, the required centre tap is
taken at 18 turns.
Start by soldering one end of T1 primary to bobbin
base pin A, Fig. 5: wind 18 turns evenly and terminate at
pin B. without cutting the wire. Continue in the same
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direction for another 18 turns and then terminate the
winding at pin C.

The receiver winding, T, sec. 1. is wound on top of the
transmitter primary winding and comprises three turns
connected between pin D and pin F. There is no connec-
tion taken to pin E.

T1secondary/2

T1 primary

T1secondary/1
WADO32 T1 schematic plan view Fig.5
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Next, cut a length of insulating tape to the correct width
and wrap round the existing windings twice.

The mains secondary, Tl sec. 2, is now made by
winding a single turn on to the insulating tape covered
windings. The two free ends should be threaded into pieces
of sleeving which should then be secured to the bobbin
with thread. The bobbin may now be fitted into the cores
and located on the p.c.b.

With the component values given, the power into the
mains wiring is approximately 100mW, and was found to
be quite satisfactory for use around the house and even
gave good performance throughout a three-storey office
block.

RM6 Bobbin

Tisecondary/2 [/ 7" J
Insulating tape

1turn 0-3mm dia. L,
5 =—1!
(T1 secondary/2

T1secondary/1 |_—" wound outside)

3turns T1 primary 36
\ turns centre
tapped at18

Il

B
The isolation between the mains side of T1 sec. 2, and
the choke L2, must be inspected next. If the correct high
level of resistance is found the three c.m.o.s. i.c.s may be
fitted to the board, observing the usual static discharge
precautions when handling. All off-board connections
utilise soldered-in Veropins.

Fig. 6: T1 construction

Setting Up—Transmitter

It is advisable to perform all the initial tests using a
bench power supply to avoid any possibility of electric
shock while commissioning the units.

With Tr2 and Tr3 still out of the board, connect the
12V output of the voltage regulator IC5 to the transmitter
seg:ltion via d.p.d.t. switch S1. Similarly connect the OV
rail.

Apply 15V d.c. to the input of the voltage regulator and
check that the transmitter supply voltage on S1is 12V.

Adjust L1 so that it operates at 100kHz (or the chosen
carrier frequency) and check that this frequency is
available at pins 3 and 4 of ICI as a logic signal. If the
p.LL is not in lock then adjust R3 until lock is obtained and
then finally set R3 so that the junction of C7 and C8 is at
6V. If all is well, the drive to the v.m.o.s. transistors should
be two signals 180° out of phase at a frequency of
100kHz.

Fig. 7: Voltage waveform at the drain of Tr2 and Tr3
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The v.m.o.s. devices can now be soldered into the board
and when the supply is re-applied the voltage waveform on
the drain of Tr2 or Tr3 should be as shown in Fig. 7.

Once again, if all is well, make the on-board links to the
mains input from T1. The p.c.b. has been laid out so that
the carrier can be injected into:

a)’ live and neutral.
b) live and earth.
¢) neutral and earth.

On the prototype, neutral and earth proved to give the

best performance.

Setting Up—Receiver

Apply the 12V supply, via S1, to the receiver section of
both stations and check that the local oscillator of 1C4
(pins 1 and 2) is running at approximately the correct fre-
quency of 355kHz.

Check that the on-board links of both units are in the
same positions and then plug the two mains plugs into a
common two-way adaptor. Do not yet plug into the mains
supply.

With both boards energised, one station set to transmit,
the other to receive, the 455kHz i.f. should be visible at pin
5 on IC4 of the receiving unit. Adjust T2 for maximum
response; if there is not enough adjustment available,
retune L3 and repeat the adjustment. Quadrature coil. T3.
should be adjusted next to obtain the best audio response
from the loudspeaker,

The TBA 820M sometimes has a tendency to go un-
stable which introduces severe distortion to the audio
signal. To overcome this tendency R26 may be replaced
with a wire link.

When the intercom is completed check that the mains
lead has been wired correctly to the board and at the
mains plug. The metallic front panel should be per-
manently connected to the input earth pin by means of a
wire link. Do not exceed the 100mA rating of fuse FS1.

Only when everything is working correctly should the
two units be connected via the mains wiring.

Final adjustments should be made with the units in
separate rooms using a suitable audio source for the
transmitter. Remember that areas of the p.c.b. have mains
on them, so great care should be taken when handling. ®
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/
y A selection from the range . .. Lowest Prices . . . Fine Service
- r ] r
vaisy YAESU was introduced to the U.K. by ‘Western
Buy where experience counts!
YAESU EQUIPMENT
HF EQUIPMENT
CAT NO. Prices included CarrVAT £ % ey
1265 FT-1 150 Khz-30Mhz TCVR 1240.00 e
1222 FT-101Z Transceiver 539.00 m
1223 FT-101ZD Transceiver 599.00 [
1224 FT-101Z/AM 101Z plus AM unit 555.00 "
1225 FT-101ZD/AM 10120 plus AM unit digital 619.00
1226 FT-1012/FM 1012 plus FM unit 570.00
1227 FT-101ZD/IFM 1012D plus FM unit 635.00
1263 FV-101 Remote VFO 109.00
1274 FAN B Fan for FT-101 13.00
1275 DC UNIT DC/DC PSU for FT-101 40.00
1230 FT-107 Solid State Broad Band 699.00
1231 FP-107 PSU for FT-107 99.00
1232 DMS-107 Memory for FT-107 .00
1264 FV-107 VFO for FT-107 95.00
1265 SP-107 Speaker 28.00
1266 FC-107 ATU 106.00
1268 FT-902DM SSB/AM/FM TCVR 850.00
1244 SP-901 SPKR for 1012/902 30.00
1267 SP-901P Phone patch/spkr 55.20
1247 FV-301DM Remote VFO for 901 250.00
1245 FC-902 ATU for 1012/902 130.00
1269 FTV-901R TVTR plus 2M unit 270.00
1270 430TV TO0CM unit for above 170.00
1271 144TV 2M unit for FTV-201R 95.00
1272 YO-901P Monitor scope/pan ad [ 315.00
1239 FT-707 Mobile TCVR 549.00
1238 FP-707 AC PSU 119.00
1237 FC-707 ATU for FT-707 82.00
1273 MR-7 Rack for FT-707 15.00
1203 MMB-2 Mobile mount for ‘707" 16.00
1246 FL-2100Z HF 1200W Linear 399.00
1206 G-7 Receiver 189.00
1248 FRG-7700 Receiver 315.00
1255 FRV-7700A CONV 118/130 130/140 140/150 Mhz 69.75
1257 FRV-7700D CONV 118/130 140/150 70/80 Mhz 72.45
1254 FRT--7700 Antenna Tuner 37.00
1233 FT-227RB 2M FM 10W TCVR 179.00
1234 FT-290R 2M Multi-Mode 235.00
1202 CSC-1 Case for FT-290R 3.90
1210 MME-11 Mounting Bracket 290 22.00 ;
1211 NC-11C Charger for FT-290R 8.00 ;
1595 C NICADS Set of 8 for FT-230R 21.20 N
1348 FL-2010 10W Linear for FT-290R 62.00 / : 3 )
1252 FT-208R 2M Hand held 199.00 T Gl
1251 FT-708R 70CM Hand held 209.00 The ALUMAST is a 15" (375mm) wide tri lar cross section latti ional
1236 FT-480R 2M All mode 360.00 aluminium mast based on a 10ft (3.05m) i I h. It is plied
1243 FT-780R 70CM Multi-Mode 435.00 H ked-d " in a tubular carton for ease of transport, but can easily be
1220 FP-80A AC PSU, 45A 59.00 bled ding no ial tools or skills. The system includes top plate with
1200 NC-1 Desk charger 19.00 bearing sleeve, rotor plate and a choice of a fixed base frame (FB-1) or one with
1204 NC-2 Charger 35.00 hinge joints (HB-1)to enable the mastto be pivoted at ground level. Guy brackets
1201 PA-1 DC Unit 19.00 are available for use at heights above 307t
1205 FP-4 AC PSU 4A, 138V 00
1258 NC-7 Base Trickle Charger 26.00 +* Made from high gth i alloy using WESTERN
1253 NC-8 Base Fast/Trickle Charger 42.00 EXCLUSIVE ‘W' section leg extrusions.
1260 FBA-2 Battery Sleeve for NC-7, NC-8 3.00 * Easy assembly using bolts and “Nyloc” locking nuts for security
1262 NC-9C Compact Trickle Charger 8.00 * Free-standing to 30ft (9.15m) with a typical tri-bander plus GHF/UHF
1349 FNB-2 Spare Battery Pack 17.00 antennas.
1350 FL-2050 Linear AMp FT-480R etc 120.00 * Heights to 250ft (61m) with appropri guy fig i (ask us for
1351 YM-24A Spkr/Mic, FT-208/708 16.00 quotes)
* Lightweight — only 25Ib (11kg) per 10ft (3.05m) section.
R N ienifitii: hchm 690 * 3_3& (9.15m) mast 1= delivered in & tube only 10f 6in (3.2m) long. 6in (0.126m)
1213 QTR-24D Quartz 24 hr clock 27.00 dis.
}%313 xmgg Nois; gancalling Mic :%%
- Hand, Scanning
1352 ¥mg§ gand Mic 2:% A COMPLETE £2 5 8 7 4
1353 - esk Scanning
1221 ¥D-148 Desk Mic 2000 30ft (9.15m) MAST for -
1216 \él};lff IF-‘laadphunas 10.03 375/PSS/3; FB-1; RMP-1; TP-1
1217 - ernote cable for FT-720 19.5
1218 s72 Switching Box, FT-720 52.00 FULL PRICE LIST
TRIO EQUIPMENT 375/PSS/3  30ft mast (3 sections) £207.00
13§2 %-lﬁgg gFILRgVR e 515.00 375/PSS1 Additonal 10ft section £69.00
1324 -18 olid State 669.00 = -
1326 T5-5305 Digital HF TCVR 529,00 HB1 Hivged base unit £31.50
:ggg ;‘513038‘5 gigitél HF TCVFI"CVH 679.00 FB-1 Fixed base unit £24.15
- en Coverage 295.00
1334 TR-2300 2M FM Portable TCVR 16495 hMP-1 Rotor mounting plate £13.22
1?;%33 ;E%ggg ‘im ;hsﬂwH:;‘dT"ECVVRR - 195.00 TP-1 Top plate with sleeve £14.37
- + Memory 215.00
1341 TR-9500 70CM FM/SSBICW TCVR aa000 GBI Gy bosickiote Inet:of 3) erLss
1343 TR-8400 70CM FM Mobile TCVR 289.00 All prices include carriage and VAT at 15%
Western Electronles (un) W (o0 Tvcs Lhi T ox: 56121 WEST G
LOUTH, LINCS, LN11 0JH Telex: 56121 WEST G
OPENING HOURS:— 0900-1230; 1300-1700 Mon/Fri; SATS 9098-1200.
. . L .
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OBTAINABLE FROM BOOKSHOPS

The following books are published by Newnes Technical
Books.

TRANSISTORS QUESTIONS AND ANSWERS

4th Edition

by lan R. Sinclair

104 pages, 165 x 110mm. Price £1.75

A book providing simple and concise answers to many
questions that puzzle both the beginner and more
knowledgeable student on transistors. It explains the basic
features of transistors, how they work, what they can do
and where they are used.

TWO-METRE ANTENNA HANDBOOK

by F. C. Judd G2BCX

157 pages, 186 x 121mm. Price £3.95

Those new to the 2m band will find this book useful, and
even experienced operators may like to try some of the an-
tenna designs. The book also covers the basics of propaga-
tion. transmission lines and matching antennas.

THE WORLD’S RADIO BROADCASTING
STATIONS and European FM/TV

Edited by C. J. Both

214 pages, 213 x 143mm. Price £5.50

This book can be used in two ways:

I. You want to listen to a certain programme or station
from a specific transmitter and therefore need to know the
frequency or wavelength it is transmitting on.

2. You are listening to a programme and need to identify
the station and which transmitter is broadcasting.

OSCILLOSCOPES How to use them How they work

by Ian Hickman

122 pages, 216 x 315mm. Price £3.45

Anyone who is interested in ’scopes, how they work or
how to operate them will find this book useful. This is not
a text book but it explains how ’scopes work so that you
can operate them using the facilities to the full.

ELECTRONICS BUILD AND LEARN

by R. A. Penfold

104 pages, 215 x 134mm. Price £2.80

The purpose of this book is to help the complete beginner
to understand what the main electronic components do,
and how they are used in practical circuits.

SEMICONDUCTOR DATA BOOK, 11th Edition

by A. M. Ball

175 pages, 274 x 210mm. Price £5.50

Data on more than 10000 semiconductor devices from
major American, Japanese and European manufacturers
is provided in this book. Device outlines and pinouts are
also included.
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LONG DISTANCE TELEVISION RECEPTION
(TV-DX) FOR THE ENTHUSIAST Revised Edition

by Roger W. Bunney

Published by Bernard Babani (publishing) Ltd.

134 pages, 180 x 107mm. Price £1.95

The author has extensively revised. enlarged and com-
pletely updated his original work. Included are many units
and devices which have been designed by experienced
enthusiasts. The information in this book is a practical
guide for the beginner and a source of reference for the es-
tablished enthusiast.

ELECTRONICS FOR THE BEGINNER

Published by Howard W. Sams & Co.

(UK Distributors Prentice-Hall International)

160 pages, 216 x 135mm. Price £4.50

Each project both tells and shows you everything you
need to do, step-by-step, wire-by-wire in order to build the
units described.

BASIC ELECTRICITY Parts 1 and 3, 3rd edition revised
Published by Oxford Technical Press

128 pages, 246 x 155mm. Price £3.95 each

Originally prepared for a mainly American readership on
basic electricity and electronics. The book is presented in a
semi-pictorial format to make understanding that much
easier.

ELECTRONIC PROJECTS—4,

TEST GEAR PROJECTS

Published by Papermac

101 pages, 213 x 134mm. Price £3.95

An assembled variety of projects enabling you to measure
what you are doing rather, than your having to guess!
Fault finding etc., is much easier to solve if you are equip-
ped with an array of reliable test gear.

RADIO AND TELEVISION SERVICING, 1980-1981
models

Editor R. N. Wainwright, T.Eng. (CEI) FSERT

Published by Macdonald

815 pages, 222 x 151mm. Price £17.50

A hardback book that provides the only collected
reference source of service information for a comprehen-
sive range of domestic entertainment products currently
available from retail outlets.

THE GUNNPLEXER COOKBOOK

by Rob Richardson W4UCH

Published by The Ham Radio Publishing Group
Communications Technology, Inc., Greenville, New
Hampshire, USA.

335 pages, 226 x 152mm. Price $12.95 (inc p&p to UK
addresses)

Written for the radio amateur who is interested in the
theory and practices of 10GHz Microwave activity, the
Gunnplexer Cookbook will be a valuable reference source.

The initial chapter examines the basic theory of
negative-resistance microwave devices such as the Esaki,
Impatt and Gunn diodes, together with a description of
their fabrication. and concludes with a description of the
Microwave Associates Inc., 10GHz Gunnplexer source.

Subsequent chapters cover theoretical topics of
propagation. path loss and range vs i.f. bandwidth, leading
to practical details required for the construction of
microwave transceivers and test equipment.

As the pages unfold, the fully-detailed projects progress
from basic wideband f.m. to crystal controlled, narrow
bandwidth s.s.b./c.w. systems, concluding with fast scan
TV and data links.
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REMINISCENCES 1

»P>continued from page 22

You knew where you were, too. If a station announced
in Spanish, you knew it was either Spanish or Latin-
American. They were well-spaced in the bands with little
or no QRM. They played the national popular music of
their country, and gave their interval signals and callsigns
every quarter of an hour.

For me the cream on the top of the jug were the
American stations of NBC, MBC and CBS. No political
propaganda then—they all relayed their popular domestic
programmes. So from about 1400GMT it was a diet of
soap operas ... Ma Perkins, John’s Other Wife—the
Coronation Street and Crossroads of Americans as they
listened at the start of a new day.

It was complete, too, with the commercials—
blandishments to pop down Main Street to Minsk’s where
we were assured you could get a pair of pants ten cents
cheaper than anywhere else; strange outlandish ads
redolent of a world we knew only by the cinema screen.

W2XAD Schenectady . . . W3XAL Bound Brook . . .
W2XE Wayne, New Jersey—all names which make
music to any ancient DXer.

Most of these stations transmitted on a wing and a
prayer with the simple technology of the early thirties. We
DXers were thrilled to bits to get them—and they were
equally pleased to know they were being heard so far
away. So a reception report was a valued item, and seldom
failed to elicit a prompt QSL card.

TRANSMITTER PARAMETERS—1

PPPcontinued from page 26

audio for feeding into the transmitter. Unfortunately, all
speech clippers introduce harmonics and intermodulation
products, and these intermodulation (i.m.d.) products still
exist in the output signal.

These products are of such level that the received signal
is degraded in quality by the distortion products if the
received signal to noise ratio exceeds 17dB, while the
processor only helps for signals above about 6dB.
Nevertheless, the majority of amateur signals on the h.f.
bands tend to fall within this band.

Another method, which is becoming popular on modern
transceivers, is to clip the generated s.s.b., and to pass the
resultant clipped s.s.b. through another s.s.b. filter to limit
its bandwidth. Although the increase in average power
which results is very noticeable, the effect of the less than
perfect differential group delay of the s.s.b. filter is also
noticeable. The best approach to speech processing is
probably that of the fast a.f. compressor, using the a.f.
path to produce the signal to control the compression, but
putting the actual gain variation circuitry in the r.f. path—
a system known as “feed-forward compression”. Unfor-
tunately, the complexity of this system has militated
against its general introduction.

Part 2

The second part of this article will look at power
measurements and out-of-channel radiation.

s HOWthe UK
Specificationang
Licence limit, its
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EXTRA-OUR
GATEFOLD PULL-OUT

Our Gatefold Extra this month is a companion to the
one which appeared in our March issue. The World
Map gives you at-a-glance information on where that
distant amateur station you've just heard is located.
It's as up-to-date as we can make it, though with the
pace of life these days, anything like this tends to be
out of date by the time it's printed. Time-zone data is
also shown.

On the other side of the sheet there's a collection of
charts and tables we hope you’ll find helpful when

- you're on the air, if only to let you feel slightly less in-

ferior when the local conditions reports from some
overseas amateurs make it sound as if they've got a
private readout from the local met office!

The Beaufort Scale table gives you a rough idea
what the speed of the wind is, by watching the effect it
has on your local trees (and passing people). The
Compass Rose relates bearings and compass points,
and around the outside has what might be described
as a poor man's Great Circle Chart, giving approximate
true bearings of distant parts of the globe, based on
London.

Humidity—how much moisture there is in the air—
can be calculated from readings taken from an instru-
ment known as a Mason's Hygrometer, which con-
tains two mercury thermometers. One (called the “Dry
Bulb”) reads air temperature in the normal way. The
other (called the “Wet Bulb”) has a wick tied around
its bulb. The other end of this wick sits in a small con-
tainer of water, and the thermometer's reading is
lowered (or “depressed”) due to evaporation from the
wick. If you plot the “Dry Bulb” temperature on the

scale on the left-hand edge of the humidity chart, and
the depression of the “Wet Bulb” (how much lower it
is than the “Dry Bulb” reading) on the scale along the
top of the chart, the percentage relative humidity will
be indicated where the two lines cross. When the wet
bulb goes below freezing point, results are rather un-
predictable, so we've cut the chart off at that point.

Remember that any hygrometer indicates humidity
at the place where it's installed. If it's inside the shack,
it only tells you how good your heating and ventilation
are. It should be out in the open if you want the
readings to relate to local weather conditions.

The conversion scales for barometric pressure
{millibars to inches or millimetres of mecury) and tem-
perature need no explanation. The metric conversion
scales have been chosen to cover the general ranges
of typical antenna height or distance from a major
town, but can easily be extended by multiplying by 10,
or whatever.

The cloud recognition pictures have been arranged
to form a potted introduction to recognising weather
trends. Starting from the photograph at the top, condi-
tions might develop in one of the three ways in
columns "A"”, "B" or “C". Radio propagation at v.h.f.
and above depends very much on weather conditions,
a topic we hope to expand upon in a future article.

What do you do with double-sided wall-charts if
you haven't got glass walls? Well, we've tried to
choose the subject matter so that one side will appeal
mainly to short-range (v.h.f./u.h.f.) enthusiasts, and the
other side mainly to long-range (h.f.) operators and
listeners. If you want to use both sides, our only
suggestion is to buy two copies of PW/

As if to prove the point made in the first paragraph,
we have just learned of two changes to the prefixes
given in our March Gatefold. Belize has become V3
(V3A was a special prefix for Independence Day, 21
September 1981, only). Antigua has become V2
following Independence. These affect our map too.

PW "SWAP SPOT”

Got a camera, want a receiver? Got a v.h.f.
rig, want some h.f. gear to go with your new
G4? In fact, have you got anything to trade?

If so, why not advertise it FREE in our new
feature SWAP SPOT. Send details, including
what equipment you're looking for, to
"SWAP SPOT", Practical Wireless, Westover
House, West Quay Road, Poole, Dorset
BH15 1JG, for inclusion in the first available
issue of the magazine.

BEGINS NEXT MONTH

"“This time your signal was slightly down on the meter
but it was stronger, if you know what | mean.” :
. heard by N. Smgh
"My XYL has given me an ulnmatum I must choose
between her and my short wave activities.. lt's a pity,
because |'m going to miss her!”
. heard by G. Cums

Mobile Radio Alarm, April 1982

In the heading of this article, we somehow managed
I to transfer Mr. A. Smith’s callsign to Stephen Ibbs,

who is really G4LBW. Our apologies to both of these

gentlemen for any embarrassment caused.

Practical Wireless, May 1982
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ALAN VIARTIN G8ZPW

Latest from Trio

| have just received, via a photostat of
one of the few brochures in the UK,
details of the latest mobile/base station
rig from Trio, called the TR-9130.

As the photograph shows, it is
a 2m all-mode transceiver covering
frequencies between 144.000 and
146-000MHz. A newly developed high
power linear module provides a clear
25W of r.f. power and mode selection
is via a five position switch, selecting
FM1, FM2, USB, CW and LSB.

Other main features include: six
memories; automatic band scan;
memory scan; up/down microphone
switch for full band scanning; reverse
repeater switch (to determine, as the

brochure states, if a repeater is upside
down); five digit readout with green
l.e.d.s; dual digital v.f.o.s; low-noise
dual-gate MOSFET front-end, together
with two crystal filters; high perfor-
mance noise blanker for s.s.b. and c.w.;
r.f. gain control; high/low power switch
(25W/5W); r.i.t. circuit for s.s.b. and
c.w.; lLe.d. function indicators and
squelch facilities are available on all
modes.

The TR-9130 should be available, in
the UK, around the end of April—
beginning of May 1982, at a very
provisional price of around £405.

For further details contact: Lowe
Electranics, Chesterfield Road,
Matlock, Derbyshire DE4 5LE. Tel:

(0629) 2817/2430.

i ALL MOO1 TRANSCLIVER ®

RF Screening

RFI Shielding Ltd., of Braintree, Essex,
have introduced a new acrylic coating
material which can be applied to non-
conductive materials to provide them
with r.f. integrity and anti-static proper-
ties. Called Conductocoat 981, it is a
liquid containing metal compounds
that can be applied to the receiving
surface by spray, dip, brush or roller
coating.

When applied to materials such as
wood or plastics at a thickness of
0:05mm, Conductocoat 981 will en-
sure a surface resistivity of only
0-50hms/square or less, when tested
according to ASTM D257. This coating
provides a typical shielding effec-
tiveness of greater than 30dB at fre-
quencies up to 30MHz, and greater
than 60dB at frequencies between
30MHz and 1GHz.

Whichever method of application is
employed, a continuous film of 0-04 to
0:05mm is the optimum and coverage
is estimated at five square metres per
litre.

Conductocoat 981 can be cured at
room temperature in 24 to 36 hours, or
baked at 60°C for 15 to 20 minutes.

Available in quantities of 1, 2.5, 5
and 25 litres, Conductocoat 981
typically costs £24.50 for 1 litre,
£60-00 for 2-5 litres and £117-98 for
5 litres.

Conductocoat 981 is obtainable on
a cash-with-order basis from: RF/
Shielding Ltd., Warner Drive,

Springwood [ndustrial Estate, Rayne

Road, Braintree, Essex CM7 7YW. Tel:
(0376) 42626.

New Antenna Products

South Midlands Communications have
supplied us with details of some of
their latest antenna products.

First, the SMC70N2M, a
144/432MHz dual band antenna from
Hokushin, which basically performs as
a §A whip on 144MHz and as a §A over
g\ colinear on 432MHz.

Specifications are as follows:—
impedance 50Q; v.s.w.r. 1-5:1; gain
2.7dB  (144MHz) and 5-1dB
(432MHz) and power handling is
100W p.e.p.

Measuring 880mm overall, the an-
tenna weighs 0-239kg and costs
£12.50 plus VAT. A base station ver-
sion (SMC70N2V) is also available and
costs £24.00 plus VAT.

Second on the list is the HS-770, a
144/432MHz diplexer manufactured
by Maldol. This device when fed by a
dual band antenna (such as the
previously mentioned SMC70N2M/V)
allows two separate rigs—one cover-
ing 2m and the other 70cm—to be
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operated, either
simultaneously.

The diplexer comprises two band-
stop filter elements to achieve an isola-
tion between ports of over 30dB with a
v.s.w.r. of better than 1:-2:1 in the
respective bands. Maximum power
handling is 50W with an insertion loss
of less than 0-5dB. The common an-
tenna connector is an S0239 socket
with rig feeds, via 5002 coaxial cables,
terminated in PL259 plugs.

Housed in a die cast box measuring
only 65 x 45 x 30mm, the HS-770
costs £12.00 plus VAT.

Last, but by no means least, is the
SQ-144, a “Swiss Quad” antenna,
which is a close-bayed twin two-
element quad array.

As the illustration shows, both sets
of elements are mounted on-a common
boom and are supplied with phasing
harness and gamma matching
networks. With a forward gain of 16dB
over unspecified reference, front-to-
back ratio of better than 20dB and a
v.s.w.r, of 1-5:1, the SQ-144 covers

individually or

www americanradiohistory com

the frequency range 144 to 146MHz.
The impedance of the system is 5002
with a power handling of 500W p.e.p.
and a turning radius of 1005mm.

The SQ-144 weighs 1-9kg and
costs £42.61 plus VAT.

There will be a carriage charge on
these products, so please check before
ordering from: South Midlands Com-
munications Ltd, S. M. House, Os-
borne Road, Totton, Southampton SO4
4DN. Tel: (0703) 867333.
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USER RE ORTS ON SET AND SUNDRIES

air test

YAESU FT-208R (VHF) & FT-708R (UHF)
Hand-held Transceivers

The FT-208R (left) & FT-708R
Currently the latest hand-held f.m.
transceivers from the Yaesu stable are
the FT-208R which covers the
144MHz (2m) band and the FT-708R
for the 432MHz (70cm) band. Both
transceivers are housed in almost iden-
tical cases and their basic features and
facilities are the same.

I will deal particularly with the FT-
208R (model C) and describe features
common to both transceivers, any dif-
ferences in the FT-708R (model B) will
be shown in brackets or dealt with
later.

The transceiver is supplied soundly
packaged, with a flexible rubber helical
antenna fitted with a BNC connector, a
purpose-designed 10-8V 450mAh
NiCad battery pack, earphone, vinyl
carrying case and shoulder strap. Also
included is a most comprehensive, 48-
page instruction manual, which is fully
illustrated with photographs and line
drawings.

Moving on to the operational
features, the FT-208R covers
frequencies between 144.000 and
147-9875MHz (FT-708R—430-000
and 439.975MHz) in steps of either
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12.5kHz or 25kHz (25kHz), with r.f.
power out at 2.5W HIGH (1W) and
300mW Low (200mW). It is important
to note that with regard to the FT-
208R (model C) the upper frequency
limit exceeds the permissible UK
allocation of 146.:000MHz, so care
must be taken not to inadvertently
operate out of band. SMC advise me
that sets supplied by them will be
limited, to conform with the UK
bandwidth.

Ten memory channels are available,
with a scanning facility which allows
the band or the memories to be scan-
ned manually and automatically for
busy or vacant channels. Another im-
portant facility is the limited band
scanning mode, whereby a favourite
segment of the band may be scanned
particularly, or alternatively any section
of the band may be selected to be ex-
cluded from the scan. The memory
channels are protected by a lithium
backup cell which has an estimated life
of more than five years; it is imperative
that the backup cell is switched into
circuit before attempting to operate
the memory functions. The switch is
located beneath the main NiCad bat-
tery pack.

A view with the back removed

Operation of the transceiver is quite
straightforward as the photograph of
the top control panel indicates. The
SHIFT switch selects the operating
mode; SIMP, simplex; +RPT, repeater
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The top control panel

shift +600kHz; +seT, allows non-
standard shifts to be selected and Ms
permits split frequency operation, i.e.
reception on the dial frequency and
transmit on any programmed memory
channel frequency. The on/off switch is
also the volume control and the
separate squelch control, which
enables the receiver audio to be silen-
ced until a signal is received, could
when rotated to the TONE position, ac-
tivate an optional tone squelch unit,
FTS-32, which allows silent monitoring
of busy channels.

Initially, | found it took some time
getting used to all the features the
transceivers provide. However, once
mastered one could really appreciate
the superb performance they supplied,
being at least as good as the handbook
specification claimed.

The units, as they stood, proved to
be totally adequate for all local por-
table work through repeaters etc. and
when used as a base station or mobile
installation the performance remained
equally good. The receiver sensitivity
should, in fact, allow the use of an ad-
ditional power amplifier and provide a
potent mobile or base station set-up.
On-air contacts with several local
amateurs confirmed that the transmit-
ted signals as received were clear and
undistorted.

Our tests in the laboratory produced
the following results which were
carried out with the NiCad battery
packs depleted by approximately 50
per cent:
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The figures in brackets represent the manufacturer's specification.

FT-208R Receiver Sensitivity
r.f. power out High Low (Better than 0-25uV for 12dB siNAD)
144.000MHz | 3-25W | 750mW For 10dB 5—%"—-“— where N = unmodulated carrier and
145-000MHz | 3-25W | 750mW 8§ = TkHz tone at 3kHz f.m. deviation.
146-000MHz | 3-25W | 750mW 0-125pV p.d. across full bandwidth

The same parameters apply for the FT-708R.

FT-708R Receiver Sensitivity
r.f. power out High Low (Better than 0-4pV for 12dB sinap)
430-000MHz 1.6W | 450mW 0-158uV pad.
435.000MHz 1-7TW | 450mW 0-141pV pd.
440-000MHz | 1-6W | 400mW 0-178pV pd.

Referring specifically to the FT-
708R, its overall performance proved
to be similar to the FT-208R, excepting
that Yaesu unfortunately supply the
transceiver with the repeater shift (RPT)
set to 7-6MHz, not 1-6MHz the UK
standard, which is rather odd when one
considers the high proportion of the
world’'s 432MHz repeaters located in
the UK, However, the problem is very
simply resolved by utilising either the
non-standard shift selector {SET) or the
split operation facility, which uses one
of the memory channels.

A full range of accessories includes a
complete selection of battery chargers,
hand microphone, additional NiCad
battery pack, tone squelch unit and
mobile window-mounting bracket.

The VAT and carriage inclusive
prices of the two units are: FT-208R
£209.00 and FT-708R £219.00. Both
of these products are available from
South Midlands Communications
Ltd., S.M. House, Osborne Road,
Totton, Southampton S04 4DN,
tel: Totton (0703) 867333, to whom
we offer our thanks for kindly supplying
the review samples.

Alan Martin

ALAN VIARTIN GBZPW

Useful Case

OK's PacTec series enclosures are now
available with a battery compartment
for standard 9V batteries.

Measuring 146 x 96 x 28mm, the
case is constructed of ABS material,
providing durability, excellent impact
resistance and is presented with an at-
tractive textured finish, all of which
makes it ideal for housing small hand-
held instruments.

The carriage and VAT inclusive price
of the HP-BAT-9V enclosure is £3-99

and it is offered in four standard
colours, grey, tan, black and blue.

For details of other options, colours
and accessories contact: OK Machine
& Tool (UK) Ltd., Dutton Lane,
Eastleigh, Hants SO5 4AA. Tel: (0703)
610944.
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In-line Filters & Signal
Boosters

Recently announced by AKD is a range
of in-line filters and signal boosters en-
titled the Blackline series. Each circuit
is housed in either a copper or
aluminium tube and finished in a tough
black heat-shrunk casing. Connecting
leads are terminated with appropriate
plugs and sockets.

The photograph shows, from left-to-
right; PA1, an f.m. signal booster which
requires connection to the vehicle's
voltage supply—suitable for negative
earth vehicles only (price £9-50);
CBF1, CB notch filter, model 1 (left) is
terminated for TVs etc. and model 2 for
the car radio (both priced £5-80);
PACB2, f.m. booster and CB notch
filter (£12.00); CBPA1, CB signal

www americanradiohistorv com

booster (receive only) this unit requires
connection to the wvehicle’s voltage
supply (price £12.50) and finally the
HPF1, high-pass filter and braid
breaker (£5-50). The prices quoted do
not include VAT, further information
and details of availability from: AKD,
10 Willow Green, Grahame Park Es-
tate, Hendon, London NW8 5GP. Tel:
01-205 4704.

Please Note!

Last month (April 1982) in "Production
Lines, page 74, | inadvertently
transposed the photographs of the two
products featured there.
My apologies to any readers who
may have been misled by this error.
G8ZPW
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PW “‘Tardis™*

As several radio and electronics
magazines have been holding forth
lately about how much test equipment
they have, we thought it was about
time we showed you the Practical
Wireless test facility, recently totally
re-equipped.

The photograph shows the interior
of our new screened room (nicknamed
the PW 'Tardis” by some of our
colleagues), which houses a com-
prehensive range of test equipment
from Marconi Instruments Ltd: Spec-
trum Analyser TF2370/TK2373, cover-
ing from 30Hz to 1.2GHz. Signal
Generators 2017 and 2019, each
covering to over 1GHz with very low
noise. Both generators can be am-
plitude or frequency modulated, and
between them offer a wide range of
sweep and memory facilities. Fre-
quency Meter 2435, featuring 8-digit
readout to 2GHz. Modulation Meter
TF2304 for a.m. and f.m. measure-
ments. Automatic Distortion and
SINAD Meter TF2337A. Two-tone
Audio Generator TF2005R. Audio
Power Meter TFB93A. High-Z fe.t.
Multimeter TF2337A. Several of these
instruments can be computer-
controlled, giving us the opportunity to
automate some tests in the future.

From other manufacturers come a
Bird Thru-Line r.f. Power Meter;
Shackman oscilloscope/analyser
camera; two-channel chart recorder,
plus all the usual power supplies,
dummy loads, etc.

The investment of well over £30
thousand in these new facilities will
help us to give readers an even better
service, both in our constructional pro-
jects and our equipment reviews. Cer-
tainly no other UK radio/electronics
hobby magazine has a more com-
prehensive or up-to-date test
laboratory devoted to its exclusive use.

OSCAR News

Members of AMSAT-UK will have
recently received their copy of the Win-
ter 1981 edition of OSCAR News.
Contained within its 40 pages is a
host of very interesting material, which
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includes an article on “The Great
Meteorite Bonanza"”, a search for un-
contaminated meteorite debris, “"deep
frozen” in the Antarctic icecap, and the
suggestion of the presence of amino
acids—the building blocks of life—a
discovery which should please Sir Fred
Hoyle. Constructional features describe
“A Simple 29MHz Direct Conversion
Receiver” designed for the reception of
OSCAR satellites, and details of an
“Uplink Mode °‘J" Antenna”. The
editorial appeals for more feedback
information, especially from the 500-
plus schools and educational institu-
tions associated with AMSAT-UK.
Latest news tells us that the charge-
coupled-device (c.c.d.) camera aboard
UOSAT-OSCAR 9 was opened for the
first time on Sunday 14 February,
1982 and initial results appeared to be
satisfactory. Those wanting the c.c.d.
camera output decoder kits are remin-
ded that AMSAT will not release
boards until conclusive tests of the
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systems performance have been made.

For further imformation and mem-
bership details, enquiries should be
addressed to: The Secretary, Ron
Broadbent G3AAJ, AMSAT-UK, 94
Herongate Road, Wanstead Park, Lon-
don E12 5EQ.

Can | Help You!

Are you the secretary, organiser or
general dog's body of your local radio
club or any other group whose func-
tions may interest readers of PW. If so,
let me know and | will endeavour to
publicise your rally, get-together what-
ever, through this column., Remember
though, we compile the magazine
some time ahead of publication day
(e.g. this note was written in February),
so, the earlier | can have details, the
better.

Alan Martin
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2m f.m. Contest Mobile Rally Repeater News

The Stevenage and District Amateur
Radio Society will be running a 2m f.m.
contest on Sunday 11 April, 1982
between 1300 and 1700 GMT in
the 144.500-144.845MHz and
145.200-145.575MHz sections of
the band.

The contest is open to both mem-
bers and non-members of the Society
and there will be three classes of entry:
1. Stations running up to 25 watts out-
put; 2. Stations running more than 25
watts output and 3. Short Wave
Listeners.

Further information is available
from: The Secretary, Stephan Clarke
G8LXY, 126 Putteridge Road, Luton,
Beds.

Catalogue

A revised edition of the Toolmail cata-
logue is now available; this 96-page
publication costs £1, which includes
p&p, and contains details of over 1200
items all illustrated in colour.

Toolmail prefers to buy British tools
where possible, so most of the
products listed are made by es-
tablished British manufacturers, many
with traditions of craftsmanship going
back hundreds of years. All the lines
held in stock are supplied at com-
petitive prices, with a "no-quibble”
guarantee, free delivery and orders are
normally despatched within 48 hours.

The catalogue which should prove of
particular interest to PW readers is ob-
tainable from: Too/mail Ltd., Parkwood

Industrial Estate, Sutton Road,
Maidstone, Kent ME15 9LZ. Tel:
(0622) 672 736.
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The Drayton Manor Mobile Radio

Rally, organised by The Midland
Amateur Radio Society and The
Stoke-on-Trent Amateur Radio

Society, will take place on Sunday 25
April, 1982 at Drayton Manor Park,
near Tamworth, Staffordshire. The Park
is located on the A4091 which is
within easy reach of the M1, M5 and
M6 motorways.

Starting at 1100 hrs, there will be all
the usual attractions for the amateur
radio enthusiast plus side shows,
refreshments, children's entertain-
ments and zoo which should provide
an interesting day out for the whole
family.

Further details and car stickers etc.
are free on request from: Norman Gut-
teridge GEBHE, 68 Max Road, Quin-
ton, Birmingham B32 1LB. Tel: 0217-
422 9787.

CB Licences

Readers may be interested to know
that between 2 November, 1981 and 5
February, 1982 a total of 152 377 CB
licences were issued.

This total is currently being added to
at the rate of approximately 9000 per
week.

This information was kindly supplied
by the Home Office.

World Radio TV
Handbook

The 1982, 36th edition, of the World
Radio TV Handbook is now available.

The volume costs £9.95 and is ob-
tainable from most good book shops.
Alternatively, for an extra £1.00, to
cover post and packing, it can be
purchased from: Argus Press Ltd., 14
St. James Road, Watford, Herts.

Morse Short Course

A Morse Short Course, comprising 12
two hour lessons, is to be held at
Beckenham Adult Education Centre.
The Course will start at 1930 hrs on
Wednesday 28 April, 1982 and is
designed to cater for those with no
prior knowledge of the subject.

Further information is available
from: The Course Tutor, Steve Palmer,
Beckenham Adult Education Centre,
28 Beckenham Road, Beckenham,
Kent. Tel: 01-650 1383.
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Talk-Thru 82: The RSGB Repeater
Working Group in conjunction with the
UK FM Group Western are holding an
open meeting on Saturday, 8 May,
1982, at the Post House Hotel, Clayton
Road, Newcastle-under-Lyme, Staffs.,
which is near junction 15 on the M6,
follow signs for Stoke South/
Newcastle-under-Lyme.

The meeting opens at 1330 with a
30 minute talk and slide show, detail-
ing the projects undertaken by UK FM
Group Western, and continues with the
main RSGB RWG forum at 1400.

Admission to all interested parties is
free and refreshments are available.
Phase 7 Update: Following our out-
line of the Phase 7 proposals listed in
the Mews column last month, it is an-
ticipated that some 20 proposals will
be vetted by the RWG prior to submis-
sion to the Home Office. Latest addi-
tions included within the proposals are:
Biggin Hill GB3KB on RBO; Medway
Towns GB3MD on RB11; Preston
GB3PP on RB15 and York GB3CY on
RB13, plus a specific r.t.t.y./data in-
stallation at Leicester GB3ED on
RB12. Should the York repeater
(GB3CY) receive approval the other

to operate on either RBO or RB11.

Silent Repeater: Those of you with a
long memory will be aware that ap-
proval was given, in September, 1977,
for an Oxford u.h.f. installation GB30X.
Since then the repeater has failed to
come “on-air’; however, the Vale of
the White Horse Repeater Group have
now taken up the licence and intend to
bring the repeater into operation, from
a revised site, on RB15, as soon as the
H.0. has cleared their application.

Once again, our thanks to RWG
chairman, Mike Dennison G3XDV, for
keeping us supplied with current
information.

On the Move

Home Radio notify us that they have
moved. The postal address for orders
remains unchanged at: PO Box 92,
215 London Road, Mitcham, Surrey.

However, the new address for
callers, and new telephone number will
be: Home Radio (Components) Ltd.,
169 London Road, Mitcham, Surrey.
Tel: 01-648 3077.
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Brian DANCE

Part 2

In this concluding part of the article we examine antenna
performance, control station facilities and future develop-
ments for outer space communications.

Antenna Feed and Performance

The 64m antennas employ Cassegrainian sub-reflector
systems of the type used in optical telescopes. A signal from a
distant spacecraft is focused by the main reflector towards the
6-4m diameter sub-reflector, mounted on a quadripod structure
above the main reflector. The sub-reflector can be positioned so
that the signal is directed into the feed horn of any one of three
cones.

A maser in the feed horn amplifies the signal by some 50dB.
The maser is cooled in liquid helium to a temperature of
—269°C. 4K. A maser introduces less noise than any other type
of amplifier device. The output from the maser is fed to a
receiver where it undergoes further amplification before being
converted into a lower frequency signal to feed the control
station.

The performance of the 64m diameter sub-network antennas
has been checked and the reflector system accurately focused at
X-band frequencies using three powerful radio astronomical
sources, 3C274 (Virgo A), 3C218 (Hydra A) and 3C123. Effec-
tive noise temperatures down to 26K, 26 degrees above absolute
zero, were measured with the antennas directed at points well
above the horizon, increasing to some 40K at an angle of eleva-
tion of 20° above the horizon. These figures apply to the X-
band frequency input to the maser amplifier and include noise
added by the maser as a contribution to the effective input noise.
Heavy rain affects the noise temperature and degrades the per-
formance. whilst thick clouds at the receiving station produce a
smaller effect.

Control Stations

The control station contains a computer which processes the
signal so that it is in a suitable form for recording and, in the
case of the stations at Madrid and Canberra. for transmission by
satellite or sub-oceanic link to the Network Control Centre in
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the US. Control room computers at each station also process in-
formation and commands for transmission to the spacecraft.
These computers extract precise velocity and range information
from the received signals for the navigation of the craft.

Apart from the 64, 34 and 26m parabolic antennas, each sta-
tion must employ computers, special receivers, analogue and
digital signal processing equipment, together with monochrome
and colour television equipment and screens.

In addition. each site must have its own power plant to supply
the requirements of the whole station, removing the risk of losing
a wanted signal through failure of the mains electricity supply,
whilst performing such expensive experiments. Each station
must also have an atomic time standard accurate to one second
in 300 years.

Future System Improvements

The construction of a 100m diameter antenna for the deep
space system was under consideration but, unfortunately, as the
diameter of an antenna increases, so the engineering problems
become far more difficult and expensive, for a relatively small in-
crease in signal strength. Ong of the main problems is that of
constructing a reflector which is extremely heavy, yet very ac-
curately shaped.

The construction of a relay station in earth orbit has some at-
tractive advantages for the future, since the effective weight
would be negligible. a large reflector could be constructed away
from the atmosphere of the earth. It will. however, be some time
yet before technology can advance to the point where construc-
tion of such an antenna becomes possible; presumably the Space
Shuttle will be employed to carry the parts of such antennas into
space. An orbiting antenna will be very costly and an earth
station would also be required.

Time standards are vital when calculating spacecraft trajec-
tories. In addition to the rubidium vapour oscillators, caesium
time standards and hydrogen masers have been introduced to
provide a more accurate time standard. Very long baseline inter-
ferometry techniques are under consideration for increasing the
precision with which the location of each of the Deep Space
Network earth stations is known.
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The 64m Tidbinbilla antenna in cross-section

Practical Wireless, May 1982

www americanradiohistorv com



. Las "r.’.'.:l: = ==
Inside the 64m Goldstone reflector; the enormous size
can be seen against the men also shown in the picture

{Jet Propulsion Laboratory)

The European Complex

The Madrid Space Station of the US Deep Space Network.
known as the European Complex, was created and operates un-
der the bilateral agreements established between the US and
Spanish Governments. These agreements, signed on January
20th, 1964, and October 11th, 1965, are for mutual co-
operation in the scientific investigation of outer space.

The complex is composed of four [acilities. Robledo I,
Cebreros. Fresnedillas and Robledo II. named after their
neighbouring towns. Each of the four facilities has been designed
as a separate. independently operational centre with all the
necessary equipment to function with complete autonomy. For
example. during 1975. there were times when Robledo | was
tracking Pioneer I on its way to Saturn, the Cebreros facility
was linked to Helios 1. then in orbit around the sun. whilst
Robledo 11 was receiving pictures of Mercury transmitted by

One of the microwave laboratories at a Deep Space
Station

(Jet Propulsion Laboratory]
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Mariner 10. In addition. the Fresnedillas facility was receiving
scientific data from the automatic ALSEP Laboratories left on
the moon by the Apollo 12, 14 and 15 astronauts.

Robledo 1. Deep Space Station 61, was the first European
facility. which became operational in July 1965, just in time to
take part in the reception of the images of Mars transmitted by
Mariner 4. the first close-up pictures of another planet obtained
by man. Robledo I has also taken part in the exploration of the
moon by the Lunar Orbiter, Surveyor and Apollo projects.
whilst 1t has also participated in the planetary work of the
Pioneer, Mariner and Viking projects.

The Cebreros facility has similar equipment to Robledo I, in-
cluding a 26m diameter antenna and support buildings. The sta-
tion has actively participated in the unmanned Lunar Orbiter
exploration of the moon and in the Mars, Venus and Mercury,
Mariner projects. Also. the Pioneer Jupiter project, as well as
the Pioneer and Helios projects for inter-planetary space. It
became operational in 1966 and has been totally operated by
Spanish personnel since 1969.

The third European station, at Fresnedillas, became
operational in 1967. It has a 26m diameter antenna, able to
operate simultaneously at 2GHz and at 400MHz, because of its
dichroic sub-reflector. Its maser pre-amplifiers can operate in the
diversity mode. The station was designed to provide direct con-
tinuous contact with astronauts during lunar missions. A data
rate of 200Kbits/second can be maintained, together with a
television colour channel. This facility is part of the STDN
network and has played an important role in all of the manned
space flights. Apollo, Skylab and Apollo-Soyuz.

Construction of the fourth station. Robledo II, deep space
station 63. commenced in mid-1970, and became operational in
1973. It has a 64m diameter antenna which can be pointed to
anywhere in space. above the horizon.

Conclusion

The Deep Space Network has been an absolutely essential
element of the success of the US inter-planetary missions.
Although enormously expensive and requiring a large number of
stalT at three widely separated points on the earth, not to men-
tion further staff at the Jet Propulsion Laboratory. this network
has to date provided excellent and detailed images of the planets
out to Saturn.

Further images are expected from Voyager IT which should
reach Uranus in 1986 and Neptune in 1989. Images of planets
may be most impressive to the layman, but other scientific
results are probably more vital to our understanding of the solar
system. A steady flow of scientific papers is still coming from
the data returned by spacecraft. as the results are analysed over
periods of years. )

Strangely enough. the US inter-planetary missions may be
coming to an end for lack of funds. Such missions have to be
planned many years ahead. As far as is known, Project Galileo
is still going ahead for a detailed study of Jupiter, although it has
been modified and delayed. Funds have been made available for
another Venus Orbiter. but little else is planned. Indeed, it has
been reported that funds for the Deep Space Network may be
cut off before Voyager II reaches Uranus and Neptune,
although this is unlikely. )

Some people feel that Japan will enter the space race in ear-
nest and will undertake much of the future work. However, now
that the Space Shuttle has been successfully tested, this should
provide a very economical way of placing heavy loads into earth
orbit. from where launching into deep space can be much more
easily effected.
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This month’s CB Rig Check covers three mobile transceivers,
two of which are very similar to each other and obviously
come from the same factory. The third rig is one of the first
from a recognised amateur source in the UK.

All three rigs gave clean r.f. outputs within the limitations
of the measuring equipment used, as the respective spec-
trum analyser pictures show. However, in terms of power
output the Lowe TX-40 was giving out almost 7W of r.f.
power into 50Q0—some 175 per cent over the legal limit,
afthough we were assured that the rig had passed the rele-
vant checks and was below the legal 4W when measured.
With the attenuator in it produced twice the legal limit!

The other two rigs, a Uniace 100 and a Realistic TRC-
2001, both gave 4-8W at 13V d.c. supply level. Obviously,
the manufacturers hope the test house supply will be lower.

The Realistic and Uniden rigs are good examples of
‘badge engineering’. Apart from the front panels and some
very minor differences in p.c.b. layout, they are the same
rig—even the serial numbers show remarkable similarities.
Both are made in Hong Kong and are good examples of that
area’s radio production. Over the test period they performed
capably and both proved easy to handle. The Lowe model
was also well made and was a creditable performer. It is un-
fortunate that it was way over the top on output power.

Receiver sensitivity 'of the Lowe was much better than the
other two rigs when measured in the lab and an RF GAIN con-
trol allows better use of this extra sensitivity.

Channel indication on all three rigs is by bright red lL.e.d.
displays while a meter indicates “S" levels and r.f. power.

The Lowe TX-40 has the microphone socket on the front
panel. Obviously Lowe's amateur experience has rubbed off
on their CB rig as the mic socket is of the metal-bodied
screwed-ring type as opposed to the more commonly fitted
DIN types. The Uniace 100 also has a similar mic socket fit-
ted but the Realistic is fitted with a latching type DIN socket.
Both the latter rigs have the mic socket in the left side of the
rig making the mic lead stretch a long way across the front
of the rig. The Realistic's mic lead was rather on the short
side to make matters worse,

In use, all three rigs gave reasonable results using a mag-
mounted Avanti Moonraker antenna. Audio quality was
good, both transmit and receive and the squelch controls
worked well. "

The handbooks supplied with each rig were adequate,
Lowe's being the best, giving the operator information on in-
stallation and antenna fittings. as well as full operating in-
structions. All three gave a full circuit diagram, useful in
cases of repair being needed in the future.

HOW MUCH?

Lowe TX-40. This rig will cost you £55.00, and is

available only from Lowe Electronics, Chesterfield Road,
Matlock, Derbys. Tel: 0629 2817, to whom we extend our
thanks for the loan of the review rig.

Realistic TRC-2001. Available from Tandy retail outlets
throughout the UK, price £79-95. Our thanks to Tandy Cor-
poration, Bilston Road, Wednesbury, W. Midlands WS10
7JM, for the loan of the review rig.

Uniden Uniace 100. Priced at £80.00, this rig is available
from CQ Centre, 10 Merton Park Parade, Kingston .Road,
London SW18. Tel: 01-543 5150 who we thank for the loan
of the review rig.
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LOWE TX-40

L] [

VOLUME  GOUELTH DELTA TUNE WFGAIN

-

=BWE TX-40

Feature Spec On test
Transmitter - :
Power out: HI 4w 6-8W :1: ;
LOW 0-4W 0-8W
Spurious: As MPT1320 e
Frequency tolerance] +1-5kHz —150Hz
Receiver

Sensitivity: 0-25uV 0-17uV p.d.?

Selectivity: —6dB : :
(+4-5kHz)

Squelch sensitivity: {0-5pV 0-4pV

IF 10-7MHz and 455kHz

Audio output: 2-5W 2-5W
(8Q2, 10% t.h.d.) ] I

General
Consumption:
Standby 300mA
Transmit 1A
Size: 200 x 180 x 60mm
Weight: 1-7kg
Notes

1. Supply voltage 13V d.c.

2. Test equipment available for these tests would -
not measure below 0-4uW. All spurious outputs
below this level. e

3. For 12dB SINAD.

Practical Wireless, May 1982
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REALISTIC TRC-2001 UNIDEN UNIACE 100

CHANNEL

|
Feature Spec | On test 3 Feature Spec On test
i
Transmitter ‘] | Transmitter ()
Paweriout: Hi aw : 4.8w'" -l Power out: HI 4w 4-BW“J
| ({11 ! LOW 0-4W 0-4W
LOW 0-4wW 0.5W | & / (2)
S 2) | Spurious: As MPT1320
Spurious: As MPT1320] | Fretvenci tol +555H 170H
Frequency tolerance | +555Hz ': —60Hz ! quency oicrancey. 2 is ;
L‘ J Receiver
Receiver i Lo ol 0 | ; Sensitivity: 0-7uv*? 0-28uV p.d.

Sensitivity: 10.7uv®  10-35pvpd. @ | Selectivity: (+6kHz)| —6dB

Selectivity: (+10kHz —65dB 1 | Squelch sensitivity: 0-2uv

Squelch sensitivity: | 10.2uv !| IF 10:7MHz and 455kHz

IF 10-7MHz and 455kHz | Audio output: 1-8W

Audio output: 2W | i i (802, 10% t.h.d.)

(892, 10% t.h.d.) ! E q Benarsl
| Consumption:
General :
o | Transmit 2A (max)
PRS0 X 205 XA0mm | Size: 140 x 205 x 40mm
Notes "r Notes

1. Supply voltage 13V d.c. 1. Supply voltage 13V d.c.
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In this the final part of the series, we will deal with inter-
ference, suppression, operating practices and procedures.

Interference

Non-interference with other radio users, whether they
be military, commercial, amateur or domestic, is a condi-
tion of the Licence.

An understanding of the way in which interference is
caused and how it can be avoided or cured is needed, not
only for the RAE, but later on, when you obtain your
Licence; you will then be in a position to maintain a good
clean transmission and live in peace with your neighbours
(and the Home Office Inspector).

No practical transmitter is absolutely perfect and in ad-
dition to its correct output, is bound to radiate some
spurious signals, however small. If these are not kept to a
very low level, interference with receivers (TV or radio)
operating nearby may result.

Similarly, no practical receiver is absolutely perfect, so
when it is tuned to a particular frequency it may be subjec-
ted to interference by strong signals on other frequencies,
as may be the case if it is situated in close proximity to a
radio transmitter.

Interference can also be caused to audio systems, etc.,
when subjected to strong r.f. fields. Here, the signal enters
the equipment and is then rectified or amplitude
demodulated, usually by the emitter-base junction of a
transistor in the audio pre-amplifier stages, resulting in
breakthrough. Many hi-fi systems employing transistors
are prone to interference of this nature.

TVI, BCI, and AFI

Interference can usually be separated into three main
categories: television (TVI), radio broadcast (BCI), and
audio (a.f.i.).
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Television and radio broadcasting are “protected™ ser-
vices and the Post Office may be called upon to investigate
cases of interference with these and other authorised
transmissions. Audio amplifiers, on the other hand, are
not intended to be “radio receivers” and so will not be
afforded the same facilities.

In general, all interference results either from deficien-
cies in the transmitter or the apparatus being interfered
with. Let us look initially at the transmitting end.

Deficiencies at the Transmitter

Design and Construction: It is important that the
various r.f. signals present within the transmitter are not
allowed to radiate directly. Efficient screening is essential,
as in the filtering of h.t. and other power supplies, par-
ticularly the mains input. A suitable mains filter is shown
in th 92. Decoupling and by-pass capacitors should be of
mica or ceramic, having low inductance properties and
adequate voltage rating (see the section on capacitors).
The wiring should be short and direct to minimise stray
inductance and capacitance.

r.f.choke r.f.choke
Lo l YL :L L Lo o NN g ol
-~ In - l in J_
disc. —disc.—
-~ cer. ™~ cer. ]-
No T AN T oN Neo AAANS— N
(a) (b)
All capacitors 750V wkg
L = = | L
l n in :
. = Ferrite rod “-I—_I——-N

Mains supply filters Type (b) using ferrite rod

~

in feed-thru Feed-lhru
capacitor \
r.f.choke | ;_. .
de L Transmitter ransmitter
supply 'I‘d|sc
lcer Screen s <——Screen
choke
d.c.
supply
o

d.c.supply filter

Fig. 92: Power supply filters

Tuning capacitor spindles protruding through front
panels are often a source of spurious signals and should
therefore be of an insulating material or have an insulated
coupling.

The cut-out for a panel meter or dial can often cause
problems and a screening cover over the rear of the open-
ing is desirable.

In general, try to ensure that the case of the transmitter
is radiation-proof. Commercially made transmitters, in-
cluding those for the amateur market, already incorporate
most of these features and the maker’s data sheet usually
quotes the level of spurious emissions one may expect.

The block diagram of a well-screened transmitting sta-
tion is shown in Fig. 93. The transmitter is well protected
and its supply leads filtered, ensuring negligible direct
radiation.
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Fig. 93: Block diagram of a well-screened .
transmitting station — WRM514

The output passes via a coaxial cable to the standing-
wave ratio (s.w.r.) bridge, which indicates relative forward
and reflected power levels.

From here it is fed through a filter, housed in a screened
box which, in the case of a transmitter operating on bands
up to 30MHz, would be of the low-pass type, attenuating
spurious signals above this frequency. For a v.h.f.
transmitter (144MHz), a bandpass filter attenuating
spurious signals either side of the pass-band frequencies
would be used.

In practice, the transmitter tuning would first be ad-
justed into a dummy load. The output would then be
switched to an antenna tuning unit (a.t.u.) which is used to
provide optimum matching to the antenna with the
minimum of reflected power (indicated on the s.w.r.
bridge). Note: all interconnecting coaxial cable plugs and
terminations should be well soldered.

Antennas and Feeders

The antenna should be sited as high as possible away
from neighbouring buildings, TV and radio antennas, etc.

A vertical transmitting antenna is more likely to induce
strong fields into nearby equipment than a horizontal one.
This is due to the fact that it relies on a ground connection
which can cause interfering currents in nearby conductors.
In addition, vertically polarised signals are much more
likely to be picked up by vertical down-leads, such as
those used for television antennas.

It is important that all the transmitter power should be
radiated by the antenna proper and that no emission
should take place from the feeder cable itself. This means
that the currents in each conductor of the feeder should be
equal and opposite.
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Where a dipole antenna is fed by an unbalanced coaxial
cable, there is a significant imbalance in the current dis-
tribution and some radiation from the feeder results.

The feeder, usually being vertical, readily causes inter-
fering currents to be induced into nearby television down-
leads. To overcome this problem, a balance-to-unbalance
transformer (balun) is connected at the centre of the
dipole, as shown in Fig. 90. In other types of antenna, and
feeders, correct adjustment of the tuning unit is all-
important in reducing feeder radiation to a minimum.

Transmitter Operation

Excessive drive in any of the transmitter stages will in-
crease the level of harmonics, so power should be kept to
the minimum consistent with efficient operation.

Tuning of the final power amplifier and adjustment of
the a.t.u. will have a considerable effect on the amount of
spurious signals radiated. When tuning the transmitter
power amplifier into a dummy load, increase the coupling
only until the correct power level is obtained. Do not over-
couple the transmitter or the “Q” of the p.a. tank circuit
will be reduced, with a consequent increase of spurious
emissions. This also applies when adjusting the a.t.u.

An abrupt keying characteristic causes excessive side
frequencies, so check each side of your transmission for
key clicks.

Overmodulation produces excessively wide sidebands
and causes splatter; always monitor the modulation level
and ensure that overmodulation does not occur.

The audio bandwidth necessary for good speech com-
munication is about 3kHz. The modulation circuits of
the transmitter should therefore have a rapidly falling
response above 3kHz in order to avoid the radiation of
excessive and unnecessary sidebands.
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Summary

Let us summarise the requirements for keeping
deficiencies at the transmitter to a minimum:
1. Use correct components in the transmitter, well laid
out.
2. Prevent direct radiation from the transmitter and
associated leads by screening and filtering.
3. Use appropriate filters in the transmitter output.
4. Use a dummy load for tuning up and a suitable antenna
tuning unit. Do not overcouple.
5. Keep antennas in the clear and avoid radiation from
the feeder cable (balun transformer).
6. Tune up carefully: do not overdrive or overmodulate.
7. Avoid excessive sidebands by restricting the audio
bandwidth to 3kHz.
8. Check your transmissions regularly.

Deficiencies at the Receiver

In many instances, interference is the result of a receiv-
ing installation of poor standard: e.g. indoor antenna,
antenna incorrect type for area, downlead incorrectly
installed, receiver incorrectly installed, excessively long
mains leads or speaker leads, etc., etc.

Considering the problem of TVI, strong signals can en-
ter the receiver via the antenna and cause interference by
cross-modulation in the r.f. or subsequent stages. A high-
pass or rejection filter for the frequency concerned must be
fitted in the antenna lead, as shown in Fig. 94.

TVantenna (cli——-IT )—3—‘|—0 Tvset

Transmission

Approx. 40MHz

Hi-pass filter —f
Parallel Series
TVantenna PE—CQ—-:)TV set TVantenna(©- STVsel
Transmission
Rejection
frequency
Rejection
filleror trap —f

Fig. 94: TV interference rejection filters

Mast-head amplifiers are a notorious cause of inter-
ference as they have broadband input characteristics,
some extending from 10MHz to 1000MHz. Cross-
modulation and swamp effects are common. A high-pass
filter should be fitted between the antenna and the input to
the amplifier, but in practice difficulties arise here because
the antenna has to be taken down and the filter made
weatherproof.
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A personal view is that many TV mast-head amplifiers
have been fitted unnecessarily and where only a short
feeder cable is in use, removal of the amplifier overcomes
the cross-modulation with no noticeable change in picture
quality.

However, the most common method by which r.f. will
enter the receiver is by the presence of “braid” currents in
the antenna downlead. These r.f. currents flow through
earthy parts of the receiver causing r.f. voltages to be
produced in susceptible parts of the circuit.

A “braid breaker” suitable for u.h.f. television is shown
in Fig. 95. The reactance of the series capacitors is high at
frequencies below 30MHz, effectively “breaking” the
downlead, but at u.h.f. it is low, resulting in negligible
attenuation of the television signal.

Transmission 470MHz

v TV
antenna C set
o il -2
L L
[o]
1l —_—

uhf. braid breaker

Ferrite ring

Ferritering filter
(The TV feeder is made into a coaxial choke)
Also useful onmains & loudspeaker leads

Fig. 95: ‘‘Braid breakers’’ for u.h.f. and h.f./v.h.f.

Where “braid currents” in the downlead cause inter-
ference at h.f. and v.h.f. an alternative circuit can be used.
Here a short length of the coaxial downlead cable is
wound on a ferrite ring, increasing the inductive reactance
of the outside braid without affecting the signals within.
An alternative to the ferrite ring, and almost as effective, is
to wind the coaxial cable around a ferrite rod antenna.

If the interference is entering the receiver by way of the
mains lead, a mains filter as shown in Fig. 92 should be in-
stalled. In the case of hi-fi systems, it can also be picked up
on speaker leads, so de-coupling these with a disc ceramic
capacitor of InF to 10nF is often effective. A ferrite ring
may be required in addition, if the problem is really severe.

It is unwise to incorporate modifications inside the
receiver, as you may invalidate its warranty and be held
responsible for any subsequent malfunction. In difficult
cases it would be wise to consult the dealer or manufac-
turer.

Summary

I. Check that the receiving installation is of adequate
standard for the reception area.

2. If the interference is entering via the antenna lead, fit a
high-pass or rejection filter.

3. If cross-modulation occurs in a mast-head amplifier, fit
a high-pass filter in the antenna feed to it, or possibly
remove it altogether.

4. If the interference is entering via the downlead braid, fit
a ferrite ring or capacitive braid-breaker.
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5. If the interference is entering via the mains lead or
other cables. fit a mains filter or ferrite ring. -

6. If the problems are caused by direct radiation, try
repositioning the antennas, feeders, etc. Whenever poss-
ible, avoid making internal modifications to receivers or
audio systems. In difficult cases, refer to manufacturer.
Note: An excellent collection of articles on interference ap-
peared in Radio Communication, May 1975. Your local
Radio Club or a nearby radio amateur may be able to help
with a copy. The Radio Society of Great Britain, 35
Doughty Street, London WCIN 2AE also publish
Television Interference Manual (2nd Edition).

Operating Practices and Procedures

Telegraphy (c.w. A1A): Two important requirements in
radio communication are accuracy and speed. In
professional telegraphy this implies the use of inter-
nationally agreed symbols and codes, such as the
International “Q” Code which, for routine messages. also
overcomes any language difficulties there may be.

Radio amateurs using telegraphy have adapted many of
the Q" codes and use these (as nouns) along with other
abbreviations to cover popular expressions so that
greetings, reports and information can be speedily ex-
changed with other amateurs irrespective of their native
tongue.

Good operating on AlA is a matter of practice and
consideration for others, avoiding interference by listening
on a frequency before transmitting, sending more slowly
or repeating messages when requested. In fact, “courtesy
on the air™.

Telephony (Phone. A3E. J3E. F3E, G3E): Poor or in-
considerate operating on Al A usually only inconveniences
other amateurs, but slovenly operating on telephony dis-
credits the radio amateur generally. A listener judges our
hobby by what he hears on the air and here jargon and ab-
breviations should be avoided where possible and normal
expressions used.

The amateur using telephony should follow the pattern
of calling procedures, should speak clearly and make use
of the recommended phonetic alphabet when giving
callsigns and also for spelling names and locations, when
conditions are difficult.

Note that words which are facetious or objectionable
are forbidden for this purpose. by the Licence conditions.

Establishing Communication

There are basically two ways of establishing com-
munication with another amateur station:

a. by calling a specific station.

b. by transmitting a “CQ” or general call.

On most amateur bands there are usually several sta-
tions calling CQ. so it is generally preferred to answer a
CQ call rather than to originate one. However, when ac-
tivity is low, a CQ call may be the only way of establishing
a contact.

The following examples of procedure apply particularly
to A1A (Morse) but the general calling procedure is also
followed when using telephony.

Calling a Specific Station

Should I wish to call a specific station (e.g. G4ZZZ)
who is calling CQ I first tune my transmitter on to the
same frequency (or channel) then wait until he stops
transmitting. The basic call in Morse would then be:

G4ZZZ G4ZZZ GA4ZZZ DE GW3IGA GW3IIGA
GW3JGA KN
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DE is used to separate the two callsigns. that is, the station
called and the calling station.

KN is the invitation to the specific station (G4ZZZ) to
reply. (The bar over the top means that the letters are sent
joined together. dah-di-dah-dah-dit.)

On phone. I would simply say,

G4ZZZ GA4ZZZ G4ZZZ from GW3IGA. Golf Whiskey
three Juliett Golf Alfa GW3JGA is listening.

Making a “CQ" General Call

I first ensure that the frequency (channel) is not already
occupied by listening carefully for a few minutes before
transmitting.

The basic CQ call would be:
CQCQCQDEGW3IGA GW3JGA GW3IGA K
K is a general invitation for any station to reply.

Depending on conditions on the band. the complete CQ
may be repeated several times.

Never send a long string of CQs without interspacing
with your callsign.

Under poor conditions it may be difficult to identify the
station replying and the signal QRZ (“who is calling me?™)
may be used: i
QRZ QRZ DE GW3JGA GW3JGA GW3JGA KN.

Having established contact, the QSO (communication)
might continue as follows:

GW3JGA GW3IGA de G4ZZZ G4ZZZ = GE OM ES
MNI TNX FER CALL = VY PSED TO QSO U = UR
SIGS RST 589 = QTH IS MANCHESTER = NAME IS
DOUG = HW? AR GW3IGA GW3IGA DE G4ZZZ
G4ZZZ KN

HW? means “How do you receive me?”

AR means “end of message™ di-dah-di-dah-dit

= is a break sign dah-di-di-di-dah

continuing now to the last “over™:

G4ZZ7Z G4ZZZ DE GW3IGA GW3JGA = R ES TNX
ALL = MNI TNX QSO ES HPE CUAGN SN =VY 73
DOUG ES GD DX = G4ZZZ G4ZZZ DE GW3JGA
GW3JGA VA CL

VA means | have finished

CL indicates that I am closing down.

Repeaters and Satellites

Repeaters and Satellites help v.h.f. and u.h.f. operators
to increase their range by receiving and re-transmitting
their signals. The UK has a network of amateur repeater
stations operating on the 144MHz (2m) and 432MHz
(70cm) bands. Satellites capable of handling amateur
transmissions are generally of an experimental nature,
each new satellite launched having improved performance
and facilities.

Repeaters receive (on the “input channel™) v.h.f. or
u.h.f. signals from mobile or portable stations and re-
transmit them on-a different frequency (on the “output
channel™) within the same amateur band.

Repeater stations are usually located on high ground.
frequently at the site of a commercial or broadcast
transmitter and often using the same antenna mast. They
are unmanned and entirely automatic in operation.

The repeater does not transmit continuously but is
turned on remotely by the user. This is known as “access-
ing” the repeater and is done by transmitting a “tone-
burst™ of 1750Hz + 25Hz tone for about 0-5 seconds.

When an “over” is finished and the incoming signal dis-
appears, the repeater will, after a short delay, transmit
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an indication of its readiness to accept another input
transmission.

Each repeater has a specific output frequency with the
input 600kHz lower in the 144MHz band and 1-6MHz
higher in the 432MHz band, and can handle only one
F3E. G3E (n.b.f.m.) transmission at a time.

Satellites in the OSCAR (Orbiting Satellite Carrying
Amateur Radio) series are transponders. They receive
transmissions of any mode, but preferably c.w., s.s.b. and
RTTY (Teletype) over a band of frequencies in one
amateur band and then re-transmit them back in another
amateur band, examples are given below.

UP DOWN
LS b R S S S R 144MHz
14AMH2. ..oiiicisiissusvasisasasmeseio 432MHz
T44MHZ. +onnvsesvnnssusansumsmsmsonsmsss 28MHz

Acceptable performance can be obtained using fixed
antennas but for best performance the transmitting and
receiving antennas must move in azimuth and elevation to
track the satellite properly.

Log Keeping

The Amateur Licence requires that an indelible record
be kept in one book (not loose leaf) showing details of the
operation of the station including all transmissions. Full
details of these requirements are given in How to Become a
Radio Amateur, paragraph 6 of “The Conditions of the
Amateur Licence”.

In addition to the information which you are obliged to
record, the usual printed Radio Amateur’s Log Book has
space for signal reports, operator names and other per-
sonal notes. A typical example of a completed log entry is
shown in Fig. 96.

Safety

Electrical hazards are different from most other dangers
because they do not alert any of our senses. The effects of
electric shock depend on so many factors that there is no
certain lower limit of voltage which is “safe to touch”.

The RSGB Safety Recommendations for the Amateur
Radio Station are given in Appendix 2 of the Radio
Amateur's Examination Manual and should be carefully
studied.

The most important precautions are:

1. All equipment should be controlled by one master
switch, marked and well known to others.

2. All equipment should be properly connected to a good
and permanent earth.
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3. Switch off and disconnect from the mains supply
before attempting the investigation or repair of any equip-
ment.

4. Ensure that all high voltage capacitors are correctly fit-
ted with bleed resistors and confirm that their discharge is
complete using an earth probe.

5. When making adjustments to live equipment, keep one
hand in your pocket, stand on an insulating mat, remove
headphones or neck microphone.

Licensing Conditions

In the previous sections of Passport to Amateur Radio
we have covered the majority of topics in the RAE
s‘yllabus, with one notable exception—Licensing Condi-
tions.

This topic is examined in the first examination paper,
765—1-01 with 23 out of 35 questions devoted to Licens-
ing Conditions, the remainder covering Transmitter Inter-
ference.

It is obvious that success in the first paper will largely
depend on having a clear understanding of the Amateur
Licence conditions, the frequency bands, emissions, etc.

Careful study of How to Become a Radio Amateur,
Appendix A and B will be necessary. This will mean com-
mitting certain sections to memory, such as the Schedule
of Frequency Bands, footnotes and classes of emissions.
For the rest, it will be to your advantage to know them
very thoroughly indeed.

Some Q-Codes have taken on a more informal mean-
ing in the Amateur Service, and become simply ab-
breviations.

QRM Interference from other stations.

QRN Interference from atmospheric noise or elec-
trical apparatus.

QRO High power.

QRP  Low power.

QRT Closing (closed) down.

QRX Wait—Stand by.

QSB Fading.

QSD Bad sending.

QSL  Confirm contact; verification card.

QSO Radio contact.

QSP  Relay message.

QSY Change frequency.

QTH Location.

Practical Wireless, May 1982
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INTERNATIONAL Q-CODE
Codes commonly used in the Amateur Service

QRA What is the name of your station? The name
of my stationis . . .

QRG Will you tell me my exact frequency (or that
of . . .)? Your exact frequency (or that of . . .)
is . . .kHz (or MHz),

QRH Does my frequency vary? Your frequency
varies.

QRI  How is the tone of my transmission? The tone
of your transmission is . . . (amateur T1-T9).

QRK  What is the intelligibility of my signals (or
those of . . .)? The intelligibility of your signals
(orthoseof . . .)is . . .(amateur R1-R5).

QRL  Are you busy? | am busy (or | am busy with
. . .). Please do not interfere.

QRM Are you being interfered with? | am being
interfered with.

QRN Are you troubled by static? | am troubled by
static.

QRO Shall | increase transmitter power? Increase
transmitter power.

QRP  Shall | decrease transmitter power? Decrease
transmitter power.

QRQ Shall | send faster? Send faster (. . . words per
minute).

QRS Shall | send more slowly? Send more slowly
(. . . words per minute).

QRT Shall | stop sending? Stop sending.

QRU Have you anything for me? | have nathing for
you.

QRV  Are you ready? | am ready.

QRX When will you call me again? | will call you

THE RST CODE

Readability

R1 Unreadable

R2 Barely readable, occasional words distinguishable
R3 Readable with considerable difficulty

R4 Readable with practically no difficulty

R5 Perfectly readable

Signal Strength

S1 Faint, signals barely perceptible
S2 Very weak signals

S3 Weak signals

S4 Fair signals

S5 Fairly good signals

S6 Good signals

S7 Moderately strong signals

S8 Strong signals

S9 Extremely strong signals

Tone

T1 Extremely rough hissing note

T2 Very rough a.c. note, no trace of musicality
T3 "Rough, low-pitched a.c. note, slightly musical
T4 Rather rough a.c. note, moderately musical
T5 Musically modulated note

T6 Modulated note, slight trace of ripple

T7 Near d.c. note, smooth ripple

T8 Good d.c. note, just a trace of ripple

T9 Purestd.c. note

A letter is sometimes added to the "T" report to give

further information:

C Chirp K  Key clicks

D Drift X Very stable note, sounding like a
crystal-controlled transmitter

QRZ
QSA
QsB
Qasb
asL
aso

Qasp
asv

Qasy

Qsz

QTH

QTR

again at . . . hours (on . . . kHz (or MHz) ).
Who is calling me? You are being called by . . .
(on . . .kHz (or MHz)).

What is the strength of my signals (or those
of . . .J? The strength of your signals (or those
of .. .)is...(amateur S1-S9).

Are my signals fading? Your signals are fading.
Is my keying defective? Your keying is defec-
tive.

Can you acknowledge receipt? | am acknow-
ledging receipt.

Can you communicate with . . . direct (or by
relay)? | can communicate with . . . direct (or
by relay through . . .).

Will you relay to . . .2 | will relay to . . .

Shall | send a series of V's on this frequency
{or...kHz {or MHz))? Send a series of V's on
this frequency (oron . . . kHz (or MHz)).

Shall | change to transmission on another
frequency? Change to transmission on another
frequency (oron . . . kHz {(or MHz)).

Shall | send each word or group more than
once? Send each word or group twice (or . . .
times).

What is your position in latitude and longitude
(or according to any other indication)? My
position is ... latitude ... longitude (or
according to any other indication).

What is the correct time? The correct time
is . ..hours.

Q-Codes take the form of a question when the code-
group is followed by a question mark.

Alphabet Word
A.-- di-dah Alfa

B —---  dah-di-di-dit Bravo
C--- dah-di-dah-dit Charlie
D - dah-di-dit Delta

E dit Echo
F..— di-di-dah-dit Foxtrot
G —— dah-dah-dit Golf

H - di-di-di-dit Hotel

| - di-dit India

J - ——— di-dah-dah-dah Juliett
K—-— dah-di-dah Kilo

L .- di-dah-di-dit Lima
M—-— dah-dah Mike

N - dah-dit November
0 ———  dah-dah-dah Oscar
P.— di-dah-dah-dit Papa

0 ——-— dah-dah-di-dah Quebec
R .- di-dah-dit Romeo
S di-di-dit Sierra
T - dah Tango
o= di-di-dah Uniform
V...—  di-di-di-dah Victor
W.——  di-dah-dah Whiskey
X —-.— dah-di-di-dah X-Ray
Y —-—— dah-di-dah-dah Yankee
7 —-— dah-dah-di-dit Zulu
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by Eric Dowdeswell G4AR

Reports to: Eric Dowdeswell G4AR
Silver Firs, Leatherhead Road.
Ashtead. Surrey KT21 2TW.

Logs by bands in alphabetical order

Back to the filter saga started last month
but first a word to those who prefer to
buy a filter rather than make one from a
published design. The characteristics of a
filter are based by the designer on a given
input and output impedance, and if the
eventual user of such a filter does not ob-
serve these impedances a mismatch will
occur and the expected results will not be
obtained. the filter and the manufacturer
being summarily written off as “lousy™
for all time. which is patently unfair.

For example. an audio filter may have
a low impedance output of. say. 8 ohms
yet the headphones used with it may be
high impedance. perhaps several thou-
sand ohms. Any peak or notch controls
will not seem very effective although
signals will still be heard. So always
check the impedances involved before
condemning any filter. Better still, check
from the literature before buying the filter
that it is suitable for the task in hand.

P ¢

T L 5 s
@ ®)

Fig. 1: Pi-section and T-section
filter circuits having low pass
characteristics

Frequently met are the pi-section (“pi”
from the Greek letter n (“p’")) and T-
section. both reflecting the way in which
the components are shown in circuit
diagrams. Fig. I(a) pi-section and (b) T-
section are both low pass filters while
Fig. 2(a) and (b) show the high pass

(b)

(a) RMS1

Fig. 2: The high pass equivalent cir-

cuits of Fig. 1. Note the transposi-

tion of the capacitive and inductive
elements
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equivalents. The filters shown are for un-
balanced circuits. usually where one side
of the circuit is earth. but for balanced
circuits Fig. 3 is applicable. the effective
value of the components being the same
as in Fig. I(a).

I I
b 3 L]

Fig. 3: Design for a balanced pi-

section filter

A widely-used version of the pi-section
filter. Fig. 4. is used in transmitter output
(p.a.) stages enabling the output im-
pedance of the transmitter to be closely
matched to the input impedance of the
antenna feeder. Capacitor C1 resonates
the circuit to the appropriate frequency
while C2 adjusts the degree of loading of
the antenna circuit on the p.a. There is a
considerable degree of inter-dependence
between these two controls as one would
expect.

=
L.
p.c;-T“ "Y"'V" l Antenna
outlpu feed
dev?ce B P i
o c2
WADO26

Fig. 4: Basic circuit of a transmitter
output stage (PA) using a pi-
section filter configuration

Following the widespread use of low
impedance (50 or 75 ohms) coaxial cable
to link transmitter and antenna after
WWII it became common practice to
make C2 a suitable fixed value for each
band thus obviating the need for C2 as a
panel control. One drawback is that if the
coaxial cable has an impedance much dif-
ferent from the design value it is imposs-
ible to avoid a possibly unacceptable high
value of standing wave ratio.

While the p.a. circuit of Fig. 4 does
provide a fair amount of attenuation to
harmonic frequencies it is usually
desirable to insert a low pass filter in the
coaxial cable at a point close to the
transmitter output socket. The circuit of
Fig. 5 is typical of a practical design for
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such a filter. If it is for use on the h.f.
amateur bands it is generally sufficient to
follow the published design fairly closely
without the need for any alignment.

A word or two about interpreting filter
response curves might prove of interest to
some readers. Fig. 6 is the very familiar
diagram associated with i.f. filters, f, be-
ing the centre frequency, say 455kHz,
with the left-hand vertical axis marked in
decibel units. Since the decibel is a ratio
of two voltages (in this case), the scale
ought to be logarithmic also but it would
be very cramped in places. Hence a linear
scale is used where equal numbers of dB
have equal spacing on the scale.

I T T T

Fig. 5: Typical low pass filter circuit

for suppressing harmonics from a

p.a. stage. In practice the filter

would be constructed inside a
metal screening box

The right-hand scale is attenuation in
terms of voltage. An example will explain
all. Suppose an if. signal of 100mV at
455kHz is applied to the filter,
corresponding to the zero level at the top
of the diagram, then the output at a point
40dB down will be a ratio of 1:100 (from
right-hand scale) or ImV. This derives
from the formula: ratio (dB) = 20
log,,(V1/V2) in this case ratio dB = 20
log,, 100, or 20 x 2 = 40dB.

Similarly 60dB down is a ratio of
1:1000 or an output of 100uV in this ex-
ample. The “goodness™ of an i.f. filter is
measured by taking the total width of the
curve at —6dB and —60dB the un-
achievable ideal being when they are both
the same! The ratio of the two widths be-
ing known as the “shape factor”. If the
width is 2-7kHz at —6dB and 5-4kHz at
—60dB then the shape factor is 2:1.

o 1]
204 10
40 l—m
B
60 1000
S
fo

Fig. 6

Filters appear in almost every circuit
we look at, from high value capacitors
and associated resistors in power sup-
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SOTA'S LINE OF

LINEAR AMPLIFIERS

Model No. SCL 144/30"' £50 + VAT
RF drive 2/3 Watts RF output 20/30 watts
Receiver pre amp independently controllable.

Model No. SCL 144/40 £60 + VAT
RF drive 10 watts RF output 40 watts
Receiver pre amp independently controllable.

Model No. SCL 144 £80 + VAT
RF input 10 watts RF output 100 watts
Receiver pre amp not applicable.

Model No. SCL 144P £100 + VAT
RF input 10 watts RF output 100 watts
Receiver pre amp independently controllable.

— —— ————— — — —— — — — — — —

All linear amps have straight through facility.
All the above Models are designed for a nominal
12 volt supply. If AC mains operation is required,
please see our Model SCL 144/PS as featured on
page 26 of the February issue of Practical
Wireless.

Sota Communication System also manufacture
Receiver pre amps for 28 MHz and 144 MHz
these being two versions one which operates as
pre amp for installation internally in Transceivers
and the other version which has an RF switching
facility and is mounted in a neat aluminium case.

The above specifications are a brief outline to our
Product Range please send an S E A or telephone
for further information.

Trade and export enquiries welcome. We are
Northern Representative for ‘“*“VHF
Communications” Magazines & Kits. Telephone
credit card orders taken. Carriage or postage on
all equipment.

Please allow 10 days for delivery

Sota Communication Systems Ltd.

22-26 Childwall Lane, Bowring Park, Liverpool L14 6TX, England
Tel. 051-480 5770 Telex: 628702 SOTA G
Hours 9am-6pm Monday to Friday. 9am-1pm Saturday

Radio Consultants, Suppliers and Manufacturers

BARCLAYCARD AMERICAN EXPRESS ACCESS

——
(i OMM UNI CA TION CENTRE

OFTHENORTH

The largest range of communications equipment
available in the North. Full range of receivers,
transceivers, antennas, power supplies, meters.
Ali tubing — wall brackets etc.

We are the only official TRIO stockists in the North
West. Full range of equipment on display. Guaranteed
after sales service.

We can offer a full range of receiver from the SR9 2m
£46.00 to the Drake R7 at £989 and the NRD515
at £1,090.

We are now stocking a range of top quality CB equip-
ment and accessories.

RECEIVERS

TRIO R1000 Solid State Receiver 200KHz to
30MHz £297.00. TRIO R600 Solid State Receiver
150KHz to 30MHz £235.00. Yaesu FRG7 Solid
State Receiver £199.00. Yaesu FRG7700 Solid
State Receiver £329.00.

Part Exchanges welcome. Second hand lists daily.
Send S.A.E. for details of any equipment.
HP terms. Access/Barclaycard facilities.
Open 6 days a week. 24 Hour Mail Order Service.

Phone 0942-676790.

STEPHENSJAMESLTD.

47 WARRINGTON ROAD,
LEIGH, LANCS.WN7 3EA.

TELECOM.

icom/- YAESU:- SOMMERKAMP:— £
IC720A 833 FT101ZD 659 TS280FM 169
IC730 586 | FT707 565 |T15788 359
IC251 495 | FP707 125 FULL RANGE OF:-
IC451 599 | FC707 85 CUSHCRAFT AERIALS
IC290 365 | FT230R 245 REVCO AERIALS

AND ACCESSORIES
ANTEX SOLDER IRONS
ANTENNA SWITCHES
SWR METERS, DUMMY

LOADS, ROTATORS, CABLES,

IC2E 159 | FRG7 195
IC4E 199 | FRG7700 329
IC25 259 |FT207 169
ic24 169 |FC902 135
ATS00  299|  access

B/CARD CONNECTORS ETC.

H.P. Facilities TEST EQUIPMENT

6 NEW ST., BARNSLEY, SOUTH YORKS.
Phone: 0226 5031

PROGRESSIVE RADIO

ALL ORDERS DESPATCHED BY RETURN POST
NICADS. 'AA’ size 95p, C' ZAH E£2.60p, D' 1.2AH £2.40p, D' 4AH €£3.60p.
UNIVERSAL NICAD CHARGER, charges 'AA’, Cor D cells, up 10 4 of each type £9.25p.
SWITCHES. Min. toggles, SPST B8x5x7mm 42p. DPDT Bx«7x7mm 55p. DPDT clotf
12 %11 x9mm 77p. HEAVY DUTY-DPDT 240VAC 10 Amp 3Bp. PUSH TYPE, push on 16 xBmm
15p, push to break version 17p, MERCURY (TILT) SWITCH. 1"« {" 35p.
NSA1198 84 digit multiplexed displays, com. cath. with data sheet £1.45p.
SPECIAL OFFER TIL209 Red LED's 10 for 76p. 0.2" LEDS, red, yellow, green 10p each.
MICROPHONE OFFERS: PAJCB. hand held mikes with thumb switch + curly lead,
1. 6000 dynamic £3.95p, 2. B000 noise cancelling type £7.25p, 3. CB power type with volume
control £7.95p. EM103 Electret Condenser Mike, 6000, Omni, 50-1600Hz, aluminium case
172 x 22mm with battery £7.25p.
ANTEX SOLDERING IRONS: Models C15. CX17 and X25 all £4.45 each
STABILISED POWER SUPPLY, 240 vac input 13.8 volts at 3/5 Amps DC output. £12.25p
+BIp PP
JUMPER TEST LEAD SETS. 10 pairs of leads with insulated crocs each end 90p.
40KHZ TRANSDUCERS, RX/TX £3.50 pair
STC BREAK GLASS FIRE ALARM UNITS, new with mounting box £1.60p.
MINIATURE SOLID STATE BUZZERS. 2 voltages available. 6 or 12VDC 75p each. Loud
12 volt buzzers B5p.
Cash with order please, official orders welcome from schools etc., please add 30p
postage and packing, VAT inclusive. New catalogue at printers. Sorry for delay.
ANl 5.A.E.’s sent are being held until catalogue is ready.

31, CHEAPSIDE, LIVERPOOL L2 2DY
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plies, to r.f. chokes and capacitors in
mobile radio installations, for suppressing
ignition interference. Filters are used to
keep signals to the particular part of the
circuit where they belong and prevent in-
teraction between circuits. Come to think
of it, almost every circuit is a filter of
some sort or other!

DX Time

One of many candidates in the Decem-
ber RAE. Archie Magrath BRS48064 of
Ramsgate bemoans the time it is taking to
hear the results of his efforts. PW's
Passport to Amateur Radio was his
mainstay in studying. The Trio R-1000
plus a long wire brought in CP5GIQ,
Z21GL. VS6CT. HCIHV and ZP5RG
on 28MHz (10m) with Z21EF. VQICW
and C6ANU for 2IMHz (15m). Only
catch on 14MHz (20m) was 4KIA.

First contact with the column for Ted
Macko (London W3) who has abandoned
the BC bands once and for all, finding all
sorts of goodies with his FRG-7700,
starting with a wire round the fence which
came down with the snow. so the TV an-
tenna was pressed into use. A decent wire
plus a.t.u. is in the offing. Catches in-
cluded CT2CR. HK4EIM. TU2JB,
ZD9BU/A. 5Z4RT and 9J2KA on
28MHz. CRY9AN. EA9JV. KC4AAC,
VS5TT. 5B4SP. 6YSBA and 8RI1Y ap-
pearing on 21MHz plus AP2FQ,
JX7FD. KC4AP. OY6F, 9J2LL, and
9Y4CR for 14MHz. Finds on 7MHz
were JAGLDD. VP2MCK. XT2AW and
YK2DR.

Stephen Bowler of Wakefield has only
been at it for a year with his R-1000 and
HF5 vertical antenna but manages to log
things like YSIECB on 28MHz and
W6KG/PZ]1 at the other end on 3-5MHz
(80m). The 14MHz band seems the most
popular with Stephen with KL7IF, 4KIA
(QSL UA3AEL). YJ8RG. KH6BB,
JX6BAA. SP2BHZ/IW plus Z24JH,
Z28JD and Z22JK.

An experimental VK2ABQ beam has
been taking up the time of Dave Coggins
in Knutsford. Cheshire. but poor condi-
tions on the h.f. bands has meant a trip to
the 144MHz (2m) band now and again.
So on 28MHz it was DUIRD. FSOYP,
VK9YC on Cocos-Keeling Island,
Z21AN which is the new prefix for Zim-
babwe in case you are out of touch,
9NIBMK who wants cards via
JABMWU, and 9X5SL via DL8DF. The
7MHz (40m) band produced a few nice
ones, JA2ZBAY. ZL4BO, 6WBAR and
8P60OR. with JASANP. VK2AVA and
ZL2BT on 3-8MHz. On 1-8MHz (160m)
the only s.s.b. of note was EA6ET. On
c.w. the new 10MHz band produced
VK2AVA, VK3AUZ. ZL2ADX and
ZL4LL.

Anne Edmondson BRS47285 (Edin-
burgh) was delighted with a score of
47329 points in the White Rose SWL
contest, mostly obtained on the 3-5MHz
(80m) band, with her Realistic DX-100
and a short wire antenna indoors. Anne’s
log this time concentrates on the 3-5MHz
(80m) band with CO1FR. FMOGA (QSL
N6ZV), HI8XJO, J3AE who wants cards
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direct. W6KG/PZ1 (QSL YASME Foun-
dation). YV3BQS. 4Z4DX. special call
6D50X in Mexico. and 6W8DY. From
Swansea. Philip Morris admits quite
openly that he almost sold his CR-100 in
order to buy a CB rig! Fortunately it was
only a passing craze so he went on with
his set plus a 3-5MHz band long wire to
copy a couple of EA6's on Top Band,
AP2ZR. JA6XMM. W6KG/PZI,
ZLIAZV. ZL4BO, 7Z2AP. EP2TY,
VPBANT and 6WBAR all on 3-5MHz
s.s.b. On TMHz he entrapped ZD8MW.
TISAOS and ZL2AGW, while 14MHz
came up with a rare one in VQ9DL on
Diego Garcia. 3XI1Z. ZL4PO/C for
another rare one, on Chatham Island,
SV7HL. CR9BH. YJ8RG and 4S7DJ.
Finally 21MHz also put up an excellent
one in 3COBC (Annobon). then ZS3INH
in Namibia, SH3BH and 3D6BP.

Jon Kempster BRS45205
(Berkhamsted, Herts) still has his FRG-7
in spite of threats to swop it for an
FR50B. Jon comments on the CB QRM
on the 28MHz band but still managed to
find some good DX like HPIXKZ.
FG7XL. W6QL/8R1 (QSL W6RGG).
J87BI, W6KG/PZ1 and HCIIQ. A
Canadian special call on 2IMHz was
CGSMC where Jon also copied ZC4SR.
and SH3LM. Unusual on 14MHz was
SV8OX/1 about which 1 am very
doubtful, JYSOM, SN9GM and CT2DL.
Jon now admits to taking the RAE last
December and waits patiently like so
many more.

Jim Dunnett in Prestatyn has been
playing around on the v.L.f. bands copy-
ing things like GBR on 16kHz and won-
ders if amateurs will ever have a band
down there! Gear is an AR-88D plus
SRX-30 and a direct conversion receiver.
with a.t.u. and audio filters, into which he
feeds folded dipoles and a long wire. On
the RTTY side an STS TU runs a Creed
7B printer. RTTY copied included DK,
El and SM on 3:5MHz while 14MHz
brought forth CN8BI, DUIEFZ of POB
AC166 Manila, VS6CT. YB2SV. 3A2EE
and 9K2KA. A goodie on 28MHz was
VK8HA calling CQ with no takers. In
the c.w. mode Jim got lots of Euros on
1-8MHz, then PZIAP. SVIJG and
UHB8BBF and more Euros on 3-5MHz.
On 7MHz only CT4KQ and SVIHS
seem worthy of note, but on the new
10MHz band C6ABA and DL2GG/YVS5
were logged. Interesting on [4MHz
were CO8AY, FGTAS, FY7BC and
FYTFOL, PAOVDV/PJ7, W6KG/PZI,
KA2MZJ/SV9 (Crete), TU2JB, ZD8TC,
the last also appearing on 21MHz (915m)
plus FY7YE and MIC. On 28MHz
CESRN, J28DP (QSL F2GA), VP2MM
were logged. In the s.s.b. mode Jim
caught HSIKO (POB 2199 Bangkok),
VS5DD, 3X1Z and 5B4HS on 14MHz
and a real rare one in D68AM on the
Comoro Islands, and VK5AZ on 21.
Only ones worthy of mention on 28 s.s.b.
were EA9KF (POB 265 Melilla),
HKOEHM on San Andreas and TI2TS.

In Wadhurst, East Sussex, Rob
Gibson also waits among the 5000 odd
who took the May RAE. In the meantime
the FRG-7 and fan dipole for 14 and
28MHz sought YJBRG, 3COBS (An-
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nobon), 3XI1Z. 5N9GM. CS53AP.
P29FV, VKOAN, VK9NS, all on 14MHz
s.s.b. On 21 it was SNOESA, C53AP
again, HLISX and a fine catch in
JR6VNC on Okinawa. ending with
5N8PBN, 6D5SAE of XE-land, FYOFOL
and G3ZRK lurking as /SU. The FRG-
7700 and matching a.t.u. plus long wire
of John Hayes (London N9) looked at
1-8MHz (160m) but only found a few
Euros on s.s.b. On 28MHz it was a dif-
ferent story with DUICPL. HSHA (?).
J73PP, TU2IZ. Z21EL, 5N9GM with a
switch to 2IMHz producing 6W8AR and
C53AL. Better results on 14MHz meant
VP2MH. 3B8FA. 6WBAAQ., 8P60R.
9Q5MA., 9Y4NP which meant that John
covered just about all the h.f. bands
which every good listener should do if
he/she is to get the most out of DXing.

David Warr BRS44127 of Weymouth.
Dorset promises to get on with his code
practice and go straight to G4, when he
gets his RAE result that is! He also ad-
mits to having a legal CB rig and chats to
the several amateurs in his area who also
find 27MHz entertaining. A foray on to
1-8MHz or so gave encouraging results
with several Americans logged on s.s.b..
with HTIMAT on 3-8MHz. 6W8AR on
TMHz and VPSWIR on 2IMHz. In
Burton-on-Trent Bryan Johnson swots
hard for his RAE and listens on a Trio R-
1000 plus KX2 a.t.u. and 30 metre-long
wire but only mentions one band.
14MHz. where it was VR6TC. ZDTBW,
SB4HF. 8P6JC and 9HIEU. The much
treasured QSL from Tom Christian
VR6TC has already been received.

Very little indeed on the happenings on
our new [0MHz band perhaps because it
is restricted to c.w. and RTTY but reports
to date indicate a lot of activity especially
on ¢.w. So what about some more reports
from those who can copy the dots and
dashes?

Wise Mick Worsfold G8XCY
decided on the PW Exe 10GHz
transceiver as his project in the
Guildford & District RS annual con-
struction contest. Society Presi-
dent Dick Ramsey G3ARM, centre,
presented the prizes, with runner-

up Stan Casperd G3XON
demonstrating his flashing callsign
badge!

In Passing

Some two years or more ago it seems |
started Rick Barker of East Croydon.
Surrey on the slippery slope of amateur
radio. Now he writes to say he is
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G8UUK and practising his code on the
CCF nets so that his 14w.p.m. ought to
get him a G4 any day now, when he is
able to get to a test centre. Another
reason why he has had a go at the code
could be that his 18th birthday brought a
Ten-Tec Argosy rig!

Fourteen-year-old John Stowell in
Douglas. IOM. is also BRS45003 and
started s.w.Ling when only nine, with a
grandad-made seven-transistor receiver,
later replaced by a GR78 from the same
source. copying KH6 and 9X5 on
14MHz as best DX. The 25 metre-long
wire came down in the blizzards but logs
are promised for the future.

Finally, for those of you who work on
the railways (nobody is. as I pen this lot!)
the British Railways ARS is always look-
ing for more members says secretary G.
Sims of 85 Surrey Street, Glossop,
Derbys. with the big event in Lowestoft in
November, the International Congress of
Railway Radio Amateurs. Contests are
held and there are UK and international
nets on c.w. and s.s.b.

Readers with TV sets equipped for
teletext reception may not know that the
ITV Oracle service has two or three
pages devoted to amateur radio matters,
starting at page 362. It has just announ-
ced that because of a backlog of work the
Home Office has not issued any amateur
licences for several weeks! No wonder the
RAE results have not come out yet! Just
imagine another 3000-odd applicants
hammering at the doors of the HO.
Shades of illegal CB!

Club Time

Readers probably appreciate that it is
not possible to include in this column
details of every club that sends in infor-
mation on its activities so this month I
will concentrate somewhat on new and
possibly some of the smaller clubs.

North Wakefield RC Thursdays at
7.45 at Carr Gate Working Men’s Club
where Neil Horne GBWWE will welcome
you. Normally he is to be found at 81
Denshaw Grove, Morley, Leeds. A visit
to BBC Radio Leeds is on the cards for
April but more positive is a night on the
air on April 29. One regular feature is
Morse code training classes.

Plymouth RC It is the Tamar Secon-
dary School, Paradise Road, Millbridge,
Plymouth on “alternate Mondays” which

seems to be the second and fourth Mon- -

days from the events diary with the AGM
on April 26. For your diary is the third
annual rally on Sunday May 30 at the
Tamar school with GB2PRC to help you
on S22. M. Wogden G4KXQ, RNEC,
Manadon, Plymouth can tell you more.

Wakefield & District RS (G3WRS)
Secretary R. Sterry G4BLT also says
“alternate” Tuesdays which makes April
6 a date for G3KWT to talk on the
RAYNET set-up, with the AGM falling
on the 20th, both at Holmfield House,
Denby Dale Road, Wakefield at 8pm.
G4BLT lives at 1 Wavell Garth, Sandal,
W’field or W’field 255515.

Denby Dale & District RS Looks like
this and the previous lot can’t be far
apart! It is every Wednesday at the Pie
Hall, Denby Dale, at 8pm although the
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more formal meetings are on the second
and fourth Weds. The club’s second
mobile rally takes place at the Shelley
High School on Sunday June 20 with $22
and SUS8 to get you in. Plenty of non-
amateur stands ensures something for all
the family. More from re-elected sec Jack
Clegg G3FQH, 8 Hillside, Leak Hall
Lane, Denby Dale, Huddersfield or
(0484) 862390.

Thornbury & District ARC Adult
Education classes held at Castle School,
Thornbury, last year has led to the forma-
tion of this new club with meetings held
there on the first Wednesdays, like April
7 when the talk is on the making of p.c.b.s
and you may like to know that May 5 will
concentrate on 144MHz band converters.
The May RAE will also be held at the
school, which is nice for club members.
Contact is Alan Jones G8AZT, 9 Queens
Walk, Thornbury, near Bristol.

Bury RS (G3BRS and G6BRS) Every
Tuesday at 7.30 Mosses Centre, Cecil
Street, Bury with activities like operating
the two club stations, building an h.f,
bands linear amplifier, holding code
classes, or just relaxing. Main meeting is
the second Tuesday and visitors are
always welcome. Try D. Hensby
G8TKD, 28 Moorland Crescent,

Whitworth, near Rochdale, Lancs or _

Whitworth 2213 in the daytime.

Stanford Le Hope & District ARC
Following the collaboration of a number
of local amateurs and s.w.lLs with the
Scout group taking part in the autumn
JOTA event, a new club has been formed,
meeting at the Scout Hut, Hardie Road,
S-L-H on Mondays at 8pm with Morse
tuition available. On-the-air slow c.w. on
28:200kHz Wednesdays at 9pm comes
from hon. sec Alan Taylor G4KIJI, 11
Kathleen Close, S-L-H, Essex who is on
S-L-H 5057. Good luck to this new ven-
ture.

Verulam ARC Attraction of the month
is a chat on maritime communications by
G. Price on April 27 at 7.30 at ‘the
Charles Morris Memorial Hall, Tytten-
hanger Green, near St Albans, Herts
where the club meets on the fourth Tues-
day. However informal do’s take place on
the second Tuesdays at the new RAFA
HQ in New Kent Road, St Albans, where
visitors are equally welcome. So says new
sec Peter Hildebrand G3VJO, “Habbits”,
31 Crouch Hall Gardens, Redbourn, St
Albans, Herts or Redbourn 2761.

Southgate RC New publicity organiser
is John Fitch GBREWG, of 16 Kent Drive,
Cockfosters, Barnet, Herts who says the
club meets on the second Thursdays at St
Thomas® Church Hall, Prince George
Avenue, Oakwood, London N14. April's
date sees a surplus gear sale while in May
the subject will be crime prevention. Im-
agine the main theme will be on the mat-
ter of safety of amateur gear in cars!

Horsham ARC Meetings at the Guide
HQ, Denne Road, Horsham, Sussex, but
times not too clear. However, well in ad-
vance, is G4EUG talking on automatic
test equipment on Thurs May 6 while
June 1, a Tuesday, is home brew evening.
But I'm sure that Mrs N Hubbard
G6DHH of 33 Amberley Road,
Horsham will straighten out the situation
for you.
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Aberdeen ARS Short and sweet!
Meets Fridays at the club’s new club
rooms at 35 Thistle Lane, Aberdeen at
7.30 Ring Stan on A’deen 691716 for
details. Not enough info even for me to
acknowledge receipt!

Biggin Hill ARC Yet another new-
comer to the list of clubs. Welcome! At
the Biggin Hill Memorial Library, 8pm,
last Tuesday of the month (I think) with
April 27 being devoted to the calibration
of members’ equipment and for May 25 a
talk on the engineering side of the IBA is
being arranged. More from Ian Mitchell
G6EMW, 37b The Grove, Biggin Hill,
Westerham, Kent.

Acton, Brentford & Chiswick ARC
Chiswick Town Hall at 7.30 on Tuesday
May 18 sees a discussion on interference
to domestic entertainment equipment
(r.fi.) when new members and visitors
will be equally welcome. More on the
club’s activities from W G Dyer G3GEH,
188 Gunnersbury Avenue, Acton, Lon-
don W3.

Cheshunt & District ARC (G4ECT-
G6CRC) A busy month with a junk sale
on April 7, a visit to Air Traffic Control
at Stansted Airport on the 14th, and
Dave G8XYJ holding forth on broad-
casting techniques on the 28th. So it’s
every Wednesday at 8pm at the Church
Room, Church Lane, Wormley, says
Chairman Jim Sleight G30JI of 18
Coltsfoot Road, Ware, Herts, also (0920)
4316.

Barry College of Further Education
RS (GW4BRS-GW3VKL) Glad to
report four new members enrolled as a
direct result of publicity in PW, which is
all very gratifying, Every Thursday at
7.30, College Annex, Weycock Cross,
Barry with the first Thursday devoted to
lectures or demonstrations, and the third
to equipment matters. John Share
GW30KA on (0222) 702455 will be
happy to fill in the gaps.

Bournemouth RS First and third Fri-
days at the Kinson Community Centre,
Pelhams, Millhams Lane, Kinson,
B’mouth says newsletter editor Elaine
Howard G4LFM who points out that
editors are supposed to edit and what
about some material from the members!
How about drawing lots every month for
articles from the members? Seems to be
successful in other clubs. Contact Elaine
via PW.

Cannock Chase ARS Every Thursday,
the first one being formal, more or less, at
Bridgtown War Memorial, Club, Union
Street, Bridgtown, near Cannock. More
from PRO Joe Gregory G8HZP, 22
Tower View Road, Parklands, Great
Wynley, Walsall, S. Staffs.

Watford RC First and third Wednes-
days at 8.30 in the Small Hall, Christ
Church, St Albans Road, Watford, Herts,
with advance dates of a special events
station (GBBLFS?) at the fete at Lee
Farm Scool, Garston on May 3 (May
Day) and at the Watford Carnival on Sat,
Sun and Mon, May 29, 30 and 31. May
19 sees G3IWCY telling all he knows
about SSTV. More from G8RCK on
Garston 72832,

Edgware & District RS (G3ASR) The
Watling Community Centre, 145 Orange
Hill Road, Burnt Oak, Edgware on the
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second and fourth Thursdays plus club
net on 1875kHz at 2200, in addition to
which there are slow Morse sessions both
at the club and on the air from G3ASR.
Howard Drury G4HMD, 39 Wem-
borough Road, Stanmore, Middx can
give up-to-date info on club happenings,
especially on 01-952 6462.

Swale ARC The ink is hardly dry on
the letter from Brian Hancock G6HZZ of
Leahurst, Augustine Road, Minster,
Sheerness. Kent telling me of this brand
new society, meeting at the Town Hall,
Sittingbourne, probably once a fortnight
initially. But everyone in the area ought to
get along and support this new venture on
April 19, which is a Monday, when An-
drew Emmerson G8SUY will talk on
amateur TV.

North Bristol ARC The club is mourn-
ing the loss of long time chairman Ernie
Theobald G2DW!I after an extended ill-
ness. Welcome visitor was F6FYN now
studying in Bristol. Details of club’s many
activities from sec W. Bidmead G4EUV,
4 Pine Grove, Northville, Bristol, but you
can go along to the Self-Help Enterprise
Centre, Braemar Crescent, Northville at
7.30 on any Friday.

Bedford & District ARC Two miles
north-east of Bedford town you will find
the club shack, at Church End,
Ravensden, with members gathering there
every Wednesday but April 14 is dif-
ferent, a visit to the Mullard Radio
Astronomy Labs. Lucky lads and lasses!
If you are in the area repeater GB3BD
will guide you in. In the meantime Julian
Wanden GE8ATI. 109 Hillgrounds Road,
Kempston will appreciate a letter or ring
him daytime on (0442) 3272 Ext 248.

St Helens & District ARC Every
Thursday 7.45pm, Conservative Rooms,

Boundary Road, St.H but turn up half an
hour earlier if you want to take advantage
of the code practice sessions. Then there
is the club net on S9 on 2m f.m. at 1130
on Sundays. April 8/15 are construction
nights on the v.h.f./u.h.f. wavemeter club
project. The 22nd sees Al Neilson
G4CVZ describing a contest computer
while the 29th will be an h.f. bands night-
on-the-air. It's Paul Gaskell GAMWO,
131 Greenfield Road, St. Helens, Mer-
seyside, or St H 25472. Perhaps I should
tell you now of the d.f. foxhunt on
144MHz on May 6.

Torbay ARS Site approval for repeater
GB3TR being received it’s all hands to
complete the installation. Otherwise every
Friday at 7.30 at Bath Lane, rear of 94
Belgrave Road, Torquay, says PRO Les
Mays G2CWR, Atlantis, Clennon
Avenue, Paignton.

Isle of Wight RC (G3SKY) Tuesday
nights are operating nights for club sta-
tion G3SKY at County Hall, Wootton
Bridge, niear the Sloop Inn it seems. More
serious matters are attended to on Friday
nights. A newsletter has been published
which, it is hoped, will become a regular
feature. Write to I. Moth G4MBD,
Claygate, Colwell Road, Solent Hill,
Freshwater, IOW for latest news on club
events.

Greater Peterborough ARC Nice to
hear from this club for the first time, I
think. Usually the fourth Thursday at
Southfields Junior School, Stanground at
7.30. April 22 has Dennis G400 on
“Fifty years of amateur radio”, with an
illustrated talk on TVDX reception by
Dave G8BKG on May 24. Newly ap-
pointed secretary is Frank Brisley
G8ZVW, 27 Lady Lodge Drive, Orton

Longueville, Peterborough, also (0733)
231848.

Dumfries & Galloway Radio and Elec-
tronics Club (GM4HAA) First and third
Mondays, 7.45, at the Cargenholm Hotel,
New Abbey Road, Dumfries. Big event
on Saturday May 22 is special event sta-
tion GB2DHE at the Dumfries Hobbies
Exhibition, also scheduled to be active
during JOTA. Contact secretary Crosbie
Rodgers GM4NNC, 5 Elder Avenue,
Lincluden, Dumfries.

Radio Club of Thanet (G2IC)
Birchington Village Centre at 8pm, with
April 9 devoted to a talk on repeaters and
the 23rd to a quiz, which all looks like the
second and fourth Fridays every month.
In addition GB2TM will be operated on
April 18 for the Isle of Thanet Marathon
Race, both 144MHz and the h.f. bands.
More from lan Gane G8HLG, 17
Penshurst Road, Ramsgate, Kent or
(0843) 54154.

Ipswich RC (G4IRC-GB2ZIRC) The
Rose and Crown, Norwich Road,
Ipswich at 8pm will find much activity on
the second and last Wednesdays but sec
Jack Toothill G4IFF says the room is
separated from the pub itself so juniors
and teetotallers need not be alarmed.
April 14 has G4LSP talking on motor
racing at club level (he’s got in the wrong
club!) but, more seriously, it’s the AGM
on the 28th. Don’t forget the East Suffolk
Wireless Revival on May 30, a Sunday.
More from Jack at 76 Fircroft Road,
Ipswich or on (0473) 44047.

That’s it for another month and don’t
forget the deadline, the 15th of the month,
but do allow for postal strikes, blizzards,
railway strikes, go-slows, no-goes,
eclipses and heavy sunspot activity, and
civil servants.

Broadcast

Band DX

by Charles Molloy GBBUS

Reports to: Charles Molloy GBBUS
132 Segars Lane, Southport PRE8 3JG.

Many DXers start off in the hobby using
a simple receiver such as a domestic por-
table. The operating technique required
could hardly be simpler for all you have
to do is to tune in the station and turn up
the volume to a comfortable level. Unfor-
tunately, the DXer may not be en-
couraged to improve his technique when
he moves to a more complicated set. The
handbook probably tells him to turn the
r.f. gain control to maximum, or the at-
tenuator to minimum and to adjust the set
by means of the a.f. gain control. This is
standard procedure when tuning at ran-
dom round the short wave bands but it
will not yield the best results for the m.w.
DXer. It is probable that many DXers
would do better on the medium waves
with their existing gear if they could
improve their operating technique. This
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month we will have a look at some of the
controls and facilities offered by a com-
munications receiver. What they do and
how to get the best from them?

“S"” Meter

This meter responds to the strength of
the incoming signal and is very useful for
comparing the strength of different sta-
tions. There is another very important use
for the “S” meter. It tells you if there is
more than one station on a channel. Look
at the needle while listening to a DX
signal. If it isn’t steady but is moving
quickly up and down then it may be
responding to the beat caused by the
slight difference in frequency between two
stations on the same channel. One of
them may be too weak to be audible but
still strong enough to cause a visible beat
on the “S” meter.

You can even find the direction of this
weak station. Rotate your loop antenna
until the beat stops. The weak station has
now been nulled-out and it lies in the
direction of one of the two nulls of the
loop. If you cannot null out the beat then
the two stations must lie in the same or
opposite directions. Fast fading could
also simulate a beat but this type of
fading is rarely encountered on the
medium wave.

This technique of searching for co-

www americanradiohistory com

channel DX is very useful when you
remember that DX signals on the
medium waves are nearly always subjec-
ted to slow cyclic fading. If you see a beat
on the “S” meter stay on the channel for
a few minutes. The strong signal will fade
and the weak one may come up, giving
you a pleasant surprise.

Selectivity Control

Use the maximum selectivity available
when DXing on the medium waves i.e.
with the control set to narrow. You now
have a narrow “window” into the radio
frequency spectrum. Why do this? There
are two reasons. The obvious one is to
reduce interference (QRM) from adjacent
stations. If the selectivity is narrow
enough then speech quality will
deteriorate. If it does, then detune slightly
and quality will improve. The programme
is carried twice, on sideband, one on
either side of the carrier. Choose the side-
band that gives minimum QRM.

The second use for selectivity is as an
aid to reducing static. When static is pre-
sent it is usually spread over part of, or all
of the band, so clearly the narrower your
window the less of it you will pick up.
There are occasions when you will use
maximum selectivity in the absence of
QRM, just to improve the signal-to-noise
ratio.

Practical Wireless, May 1982
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Since we developed the world's first R.F. switched pre-amplifier, about six years
ago, then the first combined power amplifier/pre-amplifier five years ago,
technology has changed rapidly. Following our policy of continuing development
these units now use the latest devices to provide the lowest noise figures and
highest gains both on receive and transmit and highest possible reliability.

The pre-amplifiers have a gain control so that you can set the optimum gain to suit
your receiver from 20dB to OdB.

Read the specifications below:—

SENTINEL AUTO 2 METRE OR 4 METRE PRE-AMPLIFIER

Uses a neutralised strip line Dual Gate MOSFET giving around 1dB N.F. and 20dB
ain, (gain control adjusts down to unity) and straight through when OFF. 400 W
.E.P. through power rating. Use on any mode. 12V 25mA. Size: 1}" = 2" x 4*

£28.00° Ex stock.

PAS
Same specification as the Auto including 240 V P.5.U. £33.00*

SENTINEL STANDARD 2 METRE OR 4 METRE PRE-AMPLIFIER
Same specification as the Auto (above) less R.F. switch £15.00* Ex stock.

PA3

Same specification as the Sentinel Auto above. 1 cubic inch p.c.b. to fit inside your
equipment. £7.95 Ex stock.

70cm versions of all these (except PAS) £4.00 extra. All ex stock.

SENTINEL 2 METRE LINEAR POWER AMPLIFIER/PRE-AMPLIFIER
The pre-amp section has the same performance as the SENTINEL AUTO (see
above) with a gain control to set the gain anywhere between 20dB and 0.

The power amplifiers use the latest infinite S.W.R. protected transistors with AIR
LINE circuits to give highest power gains. Ultra LINEAR for all modes and R.F. or
P.T.T. switched. 13.8 V nominal supply. S0239 sockets.

Three models:—

1. SENTINEL 35
Twelve times power gain. 3W IN 36W OUT. 4 amps. Max. drive 5W. 6" x 2}"
front panel, 44" deep. £57.50 Ex stock.

2. SENTINEL 50 "
Five times power gain. 10W IN 50W OUT. Max. drive 16W. Same size as the
Sentinel 35. £69.50 Ex stock.

3. SENTINEL 100
Ten times power gain. 10W IN 100W OUT. Max. drive 16W. Size: 63" x 4"
front panel, 33" deep. 12 amps. £100 Ex stock.

All available less pre-amp for £8.00 lass. .

UNION MILLS, ISLE OF MAN
Tel: MAROWN (0624) 851277

S.E.M. TRANZMATCH

The most VERSATILE Ant. Matching system. Will match from 15-5000 Ohms
BALANCED or UNBALANCED at up to 1kW. Link coupled balun means no con-
nection to the eguipment which can cure TVI both ways. S0239 and 4mm con-
nectors for co-ax or wire feed. 160-10 metres TRANZMATCH £65.00. B0-10
metres £58.00. EZITUNE built in for £19.50 extra. (See below for details of
EZITUNE). All ex stock,

3WAY ANTENNA SWITCH 1kW S0239s £15.00.

S.E.M.3 METRE TRANZMATCH

64" x 2" front panel, 3" deep. S0239s. £25.30.

S.E.M. EZITUNE

“In my fifty years on the air, this is the most useful gadget I've ever seen".
Connects in aerial lead, produces S9 + (1-170MHz) noise in receiver. Adjust
AT.U. for minimum noise. You have now put an exact 50 ohms into your
transceiver. Fully protected, you can transmit through it, save your P.A. and stop
QRM. £25.00* Ex stock.

S.E.M. AUDIO MULTIFILTER

To improve ANY receiver on ANY mode. The most versatile filter available. Gives
“passband” tuning, “variable selectivity” and one or two notches. Switched Hi-
pass, Lo-pass, peak or notch. Selectivity from 2.5 KHz to 20 Hz. Tunable from 2.5
KHz to 250 Hz. PLUS another notch available in any of the four switch positions
which covers 10 KHz 10 100 Hz. 12 V supply. Size: 6" x 2}" front panel, 34"
deep, all for only £57.00 Ex stock.

SENTINEL AUTO H.F. WIDEBAND PRE-AMPLIFIER

2-40MHz 15dB gain. Straight through when OFF, 8-12V. 23" x 14" x 3", 200W
through power. £16.93* Ex stock.

SENTINEL STANDARD H.F. PRE-AMPLIFIER

Same specification as above pre-amp but with no R.F. switching. £10.00*.
S.E.M. IAMBIC KEYER

The ultimate auto keyer using th& CURTIS custom LSICMOS chip. Tune and
sidetone Switching. £30.00 Ex stock. Twin paddle touch key. £12.50 Ex stock.

12 MONTHS COMPLETE GUARANTEE.

Prices include VAT and delivery. CW.0. or phone your credit card number for
same day service.
*means Belling Lee sockets, add £1.90 for 50233s or BNC sockets. Ring or write
for more information. Place orders or request information on our Ansaphone at
cheap rate times.
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CB, RADIO, TELEVISION -
The Answer to Better Reception

Armstrong 10 Willow Green
Kirkwooq  Graname Park Estate

R London NW8 5GP
Developments  Tq| 01.205 4704

Blackline Series

See Production Lines PW May 1982
*2 Year Guarantee®

CB SIGNAL BOOSTER (CPBA1). Hear stations you didn’'t know existed —
boosts 27MHz CB reception by about 6 times. Legal. Requires 12 volt supply.
Fail-safe. Automatic TX switching, Car or base station use. May be left in-line
when switched off. Suitable for FM, AM & SSB. £14.38
CAR RADIO FM BOOSTER (PA1). Greatly improves reception of VHF/FM
signals. Does not degrade Medium/Long wave. Operates from vehicle voltage
supply. (Negative chassis only.) £10.93
HIGH PASS FILTER (HPF1) (Including Braid Breaker.) If your television is
troubled by interference from CB, Amateur Radio, Emergency Services etc this will
probably solve your problem. No power required. Provides 70db rejection at HF
(independently checked). £6.33
CB NOTCH FILTER (CBF1). If you commute regularly in your car and find your
favourite radio programmes ruined by CB interference this filter should elliminate

the problem. Available in alternative terminations for special applications. £6.67
CBF1 and PA1 combined as one integral unit. £13.80
All products have standard terminations for i in-ling b your aerial

and unit.

Price includes VAT, postage and package.

Full money back guarantee.

MAIL ORDER ONLY
Callers by Appointment
Or from most local Amateur Radio/CB/Car Radio Shops.
Please allow 28 days delivery.

NEW! THE PC-934A
UHF VSWR/POWER METER

covers both the 70ecm and 23cm amateur bands.

Technical Data:
Usable on 2m, 70cm, 23cm AND 13cm
Max VSWR 3:1
Max Power 25W (100W on VSWR)
BNC for N connectors

Special offer PC-934A

Other Packer Products:—
Just pass your RAE? You need a wavemeter

Allow 14 days for delivery.

PACKER COMMUNICATIONS

Old Station, Coniston, Cumbria LA21 8HQ.
Telephone: 096 64 678.

Developed for the 934MHz business/Citizens Band the
PC-934A is the only BRITISH UHF VSWR meter that

£44.25 inc VAT p&p

WM-2 130-300 MHz for 2m £22.45
WM-7 400-900 MHz for 70cm £24.45
Match that Antenna! Get the most from your rig.

AT-145 2Zm ATU hundreds now in use S0239 sockets £19.95
AT-432 70cm ATU NEW with N type sockets £26.75

Access Visa American Express YAESU Dealer, ring us for quote.

Practical Wireless, May 1982
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GAREX

RESISTOR KITS a top-selling line for many years. E12 series, 5% carbon
film, 100 to 1M, 61 values, general purpose ratings iW or iW (state
which).

Starter pack 5 each value (305 pieces) £3.10

Standard pack 10 each value (610 pieces) £5.55

Mixed pack, 5 each {W + 3W (610 pieces) £5.55

Giant pack, 25 each value (1525 pieces) £13.60

SR-9 top-selling monitor: 2m FM with 144-146MHz full coverage VFO +
11 xtal controlled channels; ideal for fixed, /M, /P use. 12V DC operation
£47.50

Marine band SR-9, 156-162MHz, same spec. and price.

CRYSTALS FOR NR-56, SR-9, SR-11, HF-12, TM-56B All 2m chan-
nels from 0 (145.00) to 33 (145.825 incl. also 144.80, 144.825, 144.85
Raynet at £2.46 (+20p post per order). Over 40 popular marine chan-
nels at £2.85 (+20p post).

NICAD RECHARGEABLES physically as dry cell: AA(U7) £1.30;
C{U11) £3.35; PP3 £5.55. Any 5+: less 10%, any 10+: less 20%.
CRYSTAL FILTER 10.7MHz, 12iKHz spacing, ITT 901C £6.90

HT TRANSFORMER multi-tap pri.; 5 secs.: 35v 200mA, 115v 150mA,
50v 500mA, 150v 300mA, 220v 300mA £5.50

PYE CAMBRIDGE SPARES (our speciality, sae full list). Ex. equip., fully
guaranteed. Rx RF board 68-88MHz £5.95. 10.7MHz |.F. £3.65. 2nd
mixer 10,7MHz to 455kHz £3. 455kHz block filter 123kHz £9.40, ditto
25kHz £3. 455kHz AM L.F, £3.65. Audio bd. £1.95, and many more.
Vanguard & Westminster spares also.

GAREX FM DETECTOR & squelch conversion for Pye R/T equipment.
Ready assembled, full instructions. Tailor-made, easy-fit design,
replaces existing squelch board, with minimum of modifications. For AM
Cambridge £5.95; for Vanguard AM25B (Valve RX) £5.75; for Transis-
tor Vanguard AM25T £6.60

SX200-N

THE ULTIMATE SCANNER

MICROPROCESSOR CONTROLLED 32,000 CHANNELS

AM & FM ALL BANDS

WIDER COVERAGE: 26-58, 58-88, 108-180, 380-514MHz; includes 10m, 4m, 2m, &
70cm Amateur bands.

SkHz & 12ikHz FREQUENCY INCREMENTS

16 MEMORY CHANNELS WITH DIRECT ACCESS

SPECIALLY DESIGNED FOR EUROPEAN MARKET

2 SPEED SCAN SCAN DELAY CONTROL

2 SPEED SEARCH UP AND DOWN

SEARCH BETWEEN PRESET LIMITS UP AND DOWN

3 SQUELCH MODES inc. CARRIER & AUDIO

RELAY OUTPUT FOR Aux. CONTROL

EXTERNAL SPEAKER & TAPE OUTPUTS

LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM

AM-PM CLOCK DISPLAY

12V DC, 230V AC OPERATION

FACTORY-BACKED SPARES & SERVICE, 12 MONTH WARRANTY & THE ALL-
II\EP%RTAT PRE-DELIVERY CHECK BY GAREX, THE MAIN SERVICE & SALES
A

£264.50 INC. VAT Delivered

R E R R E R S E S 2 S S

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS (trade enquiries welcome)

—

PRICES INCLUDE UK POST & PACKING & 15% VAT.

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP23 4LS.
Phone 0296 668684. Callers by appointment only.

(BARCLAYCARD |
Goods normally despatched _

by return

R-600 FEATURES:
®150kHz 10 30MHz

5235ichnT Carriage £5

Please send 60p for catalogue & pnce list
I:I I enclosa cheque for £ | Mail Order (0532) 782224 |

10 purchase

Name

Address

@ Postto Leeds Amaleur Rado, 60 Green Road, Meanwood, Leeds LS6 4JP
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LOOK! LOOK! LOOK!

Due to popular demand, we have decided to continue manu-
facturing Frequency Display Units, for the FRG7, the SSR 1
Century 21 & SRX 30 Receivers.

Price £44.77p inc. of VAT postage & packing.

NEW PRODUCT.CB CB CB
The PERSUADER SPEECH PROCESSOR at £38.18p inc. VAT
postage and packing.
Goods despatched within 14 days.
S.A.E. For further information to:

BROOKES ELECTRONICS LTD.,
2A, Leicester Street, Norwich NR2 2AS.
Tel: 0603 24573 C.W.0. VISA AND ACCESS

J. BIRKETT

(Partners: J. H. Birkett, J. L. Birkett)
Radio Component Suppliers
25 The Strait, Lincoln. LN2 1JF
Telephone 20767
ag;hsnn NEW FRUIT MACHINE SPARES 5p or 10p accepter and rejecter assembly-

«£1.50.
g;ls%HT 7 SEGMENT 4 DIGIT LAMP DISPLAY, with 5 volt Lamps, size 4.7/8" x 1.7/8" «

MINIATURE LEVER SWITCH 2 Pole 3 Way « 60p, 3 for £1.50.

TEXAS DIL REED RELAYS a

MOTORISED 23 WAY ROTAHY STUD SWITCH, Moter 50 Vot AC, approx. 50 Revs per-

min., useful for I.wht Chasers and Displays. Price £3. 30. Transformar for Motor £1. 60.

GLASS TUBE MERC URYSWI‘I’CHES-:!Dp

LAMPS MBC 28 VOLT 0.08 AMP « Bp each, 50 for £2.

MBC LAMPHOLDERS with Bracket at 4 for 25p.

MIDGET TOG GLE SWITCHES On-Off at 5 for £1.

yIOngﬂs:UITH GEAR BOX OPERATING 2 MICRO SWITCHES BY CAMS 50 Volt AC-
or

STEPPING RELAYS With Large Contacts 50V 50Hz & 2 for £1.50,

LARGE 250 VOLT AC SOLENOID = £1.50, 50V LATCHING RELAY « 60p.

3 DIGIT CHEDIT METERS 250 Volt hC 1- EZ

TRIACS 100 PIV 2 nme « 3 for 60p, 1

TRANSFORMER 240

M BOOmA, 4 for 80p.
Out 24 Volt Tapped at 14 Volt 1 nmpq £1.30 (P&P 30p).

Please add 30p for post and packing
Orders over £3 post Iree.

Allow 14 days for delivery.

Practical Wireless, May 1982
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Beat Frequency Oscillator

The b.f.o. is required for the reception
of c.w. (Morse) or to re-insert the miss-
ing carrier when listening to single

sideband (s.s.b.) transmissions. It has .

another use on the medium waves. When
looking for DX between strong locals,
switch on the b.f.o. and listen for the
whistle that indicates the presence of the
weak DX. You can check its bearing with
your loop and if it looks promising then
switch off the b.f.o. and wait for a few
moments. The station may be in the
trough of a fading cycle and could in-
crease to a level where it can be copied.
You can also check by this method, if a
particular path, say to North America, is
open.

RF Gain Control/RF
Attenuator

These two controls do different things
to achieve the same result, namely control
of the sensitivity of the receiver. The r.f.
gain control adjusts the gain of the early
part of the set (nearest to the antenna).
The attenuator adjusts the strength of the
signal coming from the antenna.

In the absence of QRM, operate the
receiver with the r.f. gain at maximum or
with the attenuator at minimum (out).
The best signal-to-noise ratio is obtained
this way.

With QRM present, reduce the r.f. gain
or increase the attenuation. Weak co-
channel QRM can be reduced to in-
audibility leaving a reasonable signal
from the wanted station. Overloading,
splash, cross-modulation, spurious
responses etc will be reduced but so un-
fortunately will the strength of weak DX
so a compromise is required. The aim
is to operate with the maximum r.f.
gain/lowest attenuation that you can get
away with.

North American DX

A good log of NA DX comes from
David Hyams (London) who used an
FRG-7700 with a medium wave loop an-
tenna. From Canada he picked up CBNA
in St Anthony Newfoundland on 600kHz
and CBGY in Bonavista Bay Newfound-
land, both of them relaying the CBC
programmes which makes identification
difficult. CJYQ St John’s Newfoundland
on 930kHz, CKCV Quebec on 1280
which broadcasts in French, CHNS in
Halifax Nova Scotia on 960kHz and

WORTH HEARING...

W(EEE

1500 AM

WBRI is in Indianapolis (5kW
daytime only)

VOCM St John’s on 590kHz. DX from
the United States included WNBC on
660kHz, WABC on 770, WINS on 1010
and WHN on 1050, all in New York
City, WBZ in Boston on 1030 and
WHDH also in Boston on 850kHz.

David, who spends part of his time in
London (home) and part in Manchester
(university) comments “I am in the for-
tunate position of being able to compare
DXing from these two cities. In fact I
have been amazed at some of the dif-
ferences that a distance of 200 miles can
make.” QRM is lighter in the north and
consequently North American DX comes
in earlier. CJYQ on 930kHz can be heard
before close down of the Belgian on
327kHz in Manchester but not in Lon-
on.

Ted Jones's vintage receiver

North American DX continues right
through the summer. Even in mid-June
the east coast of North America can be
picked up for an hour before sunrise while
at this time of year it should fade in be-
tween midnight and 0100UTC. The band
is quieter in summer since QRM from
Eastern Europe is absent as stations do
not sign on until after it is daylight at the
transmitting end of the DX path. Static
can be a problem but usually it comes
from the south and can easily be dealt
with by a loop without affecting DX from
North America.

Readers’ Letters

A vintage RAP radio has fallen into
the hands of Ted Jones of Woking. This
receiver which has Radio Normandy on
the dial, is currently being renovated by
Ted who hopes to use it for medium wave
DXing. Look forward to receiving a log
from you.

—— PE— |
WARU 1600
“THE GREAT ENTERTAINER”

WARU is in Peru Indiana (1kW
Daytimer)

The boosted TV sockets in his flat at
Bath attracted the attention of Peter
Ward. “Plugging my Vega Spidola 250
into the centre of the socket brought in
the following: Kalundborg 1062kHz,
Vigra 630, Stavanger 1314, Gothenburg
981 and Horby 1179. Peter, who is
studying Swedish, says that reception is
best in the morning though there is some
internal interference from time to time
when other tenants are using their TV
sets.

G8VVU (M. Strange) who is a TV ser-
vice engineer was interested in Fred Ain-
slie’s comment on line timebase radiation
from TV receivers (January issue). He
mentions cable TV, which comes via a
multi-pair cable. *“When you consider the
number of TVs hanging on the end of
these cables a lot of radiation can get
back up the feeders and cause havoc to
any receivers nearby. The carrier fre-
quency is 8-9MHz using lower sideband,
as a matter of interest.

Breakthrough (February issue) of
Morse signals is raised by Peter C. Jones
of Putson who thinks that a parallel
wavetrap would be more effective, in a
valve receiver, if it is inserted in the
cathode of the r.f. valve. “The same
system could no doubt be used in tran-
sistor circuits.” Quite right, this method is
used commercially but it isn’t everyone
who knows how to connect it up. It was a
lot easier to fiddle about with valved
equipment than with modern printed
boards or at least that is my experience.

Reader Len Styles (Ingatestone) has
sent me a couple of US a.m. car stickers
which he thinks might be of interest to
readers. The third one is a pirate Len,
they have them in the US as well!

Broadcart

Bands

by Charles Molloy GBBUS

Reports: as for medium wave DX,
but please keap saparate.
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Last month we had a look at the best
known and most popular of the
programmes in English, which are aimed
at the DXer or s.w.l. There are as well, a
number of lesser known features which
are shorter or come from less con-
spicuous broadcasters on the bands and
these too are a source of interest and en-
tertainment to the listener. This time we
will examine four, all of which are on the
air on Sundays.

From Vienna, at the early hour of
0900UTC (GMT) comes the Austrian
SW Panorama. It can be picked up on

wWWw americanradiohistorv com

6155kHz (49m band) and on 9770kHz
(31m band). with quite a strong signal in
the UK. There are repeats at 1233 on
both frequencies and at 1805 on 6155.
This programme is for the general s.w.l.
and has recently covered subjects such as
community radio in Sri Lanka and the
role of the ITU (International Telecom-
munications Union) in Berne. The ad-
dress of the station is ORF, Short Wave
Service. A-1136 Vienna. Austria.

In contrast. the World DX News is for
the DXer. Produced by members of the
Danish Short Wave Clubs International it
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is aired at 0930 on Sundays as part of the
Adventist World Radio broadcast on
9665kHz (31m band). It comes from a
transmitter at Sines in Portugal and puts
in a good strong signal at my QTH. The
programme lasts for 15 minutes and at
the time of writing there is a series on
propagation and also DX tips. The ad-
dress for a QSL and schedule is AWR.
The Voice of Hope. 123 Regent St., Lon-
don WIR THA.

Spanish Foreign Radio

The DX Programme from Madrid lasts
about ten minutes and is usually based on
information from various DX clubs plus
short talks on a variety of subjects related
to DXing. It can be heard on 9765kHz
(3Im band) at 1950 and again an hour
later. Reception of the first transmission
is often quite good in my part of the coun-
try. Write to the English Section. Spanish
Foreign Radio. Apartado 150 039,
Madrid 24. Spain. for further informa-
tion.

Israel

Lastly. there is DX Corner from Israel.
This is a five minute slot in IBA’s half-
hour Sunday evening programme. It ap-
pears around 2020 on 9-815MHz and
can also be heard on out-of-band

9:009MHz with a weaker signal free of

QRM. Although short in duration there
are often useful snippets of information in
DX Corner. It was in this programme
that | heard a re-broadcast of the final
sign-ofT of the Voice of Peace at the end
of 1981. The address of DX Corner is
PO Box 1082. Jerusalem. Israel.

Frequencies and schedules are con-
stantly changing on the short waves and
the introduction of summer time in some
countries only adds an extra dimension to
problems of tracking down individual
broadcasts. If you fail to hear these
programmes at the times stated. then try
again an hour later or write o the station
for a copy of its latest schedule.

Indonesia

DXing Indonesia is the title of a ten-
page A4 size publication produced by
Radio Netherland about a part of the
world that has close connections with
Holland. “The media system in the for-
mer Dutch colony of Indonesia must
rank as one of the most interesting in the
world for the short wave listener” is the
introduction to a rather specialised but
rewarding field for the DXer.

One problem about DXing this part of
the world is getting a QSL. Radio
Netherland suggests it -is because of
language difficulties, so they have
produced a report letter in Indonesian
with a comprehensive English/Indonesian
vocabulary that should cover most occa-
sions. “When and Where to Listen™ gives
hints on the best times for DXers in the
UK to search for Indonesia.

The guide, which concludes with a
useful reference that mentions two clubs
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which specialise in DXing this area. has
been compiled by Jonathan Marks and is
obtainable free of charge from Radio
Netherlands, Box 222, Hilversum.
Holland.

25-6MHz Band Reception

In spite of declining solar activity. the
25-6MHz (11m) band is still very much
alive. PW reader David Hyams
(Manchester) has made a survey of recep-
tion on this band using his FRG-7700
plus a.t.u. and four metre indoor antenna.
Stations heard were Israel on
25-605MHz and 25-64MHz. BBC on
25.65, Radio Liberty on 25-69. Algeria
on 25-70, Norway 25-88. Paris 25-90.
VOA (Morocco) 25-92. Finland 25-95.
VOA (Philippines) 26-00, VOA (USA)
26-04, Belgium 26-05, Unid (perhaps
Norway) on 25-615. Swiss Radio Inter-
national is also on this band from 1030 to
1300 on 25-78MHz in a transmission
intended for Africa.

Readers’ Letters

Carlos Lerner, Mitre 278. 6450
Pehuajo. Argentina. is 20 years old and
has been DXing since 1976. During this
time he has QSLed 71 different countries
and he would now like to exchange
cassettes of station identification. interval
signals, slogans etc.. with DXers in this
country. Welcome aboard. Carlos, hope
you are successful and we look forward
to hearing from you again.

“A personal note from New Zealand™
comes from RNZ with their schedule for
the period 7 March until 2 May. The
Pacific Service can be heard from
1800-2100UTC on 11-96MHz and
15-485MHz. from 2115 to 0815 on
17-705 and from 0825 to 1215 on
15:485 while the Australian/NW Pacific
service is on 15-485 from 2115 to 0815
and on 11-96 from 0825 to 1215. New
Zealand Calling with Tony King. Arthur
Cushen and Tomoko Grainger is broad-
cast on the first and third Monday in the
month at 0315 and 1015.

RNZ still use the vintage 7-5kW
transmitters which were obtained from
military sources at the end of the last war.
The transmissions are not beamed to

A card from Adventist World Radio

Europe and it is surprising that we can
hear them at all. They can be picked up,
often with a good strong signal, before
breakfast time in the UK.

David Shannon who lives at Killorghin
in Eire acquired a Gold Star RQ-740
receiver at Christmas and he would like
to contact the World DX Club. Write to
the WDXC, 17 Motspur Drive,
Northampton NN2 6LY in the UK. Join-
ing a DX club is a very good way of mak-
ing contact with the hobby and with other
DXers. In reply to Gerard Nicholson and
J. D. Pyle. Sorry, but I cannot help with
the identification of non-broadcasting sta-
tions as it is illegal to listen to them.

Stations Heard

Reader David A. Dodds (Dunfermline)
has been using an Eagle RAD-30 por-
table which cost him only £16 in last
year's. January sales. "It is astonishing
Just what this receiver has managed to
pick up with the help of a 12 metre-long
wire.” he writes. Radio Norway puzzles
David as he has only heard it once on
5-95MHz in English from 1400-1430.
Their sole English programme, Norway
this Week, is broadcast on Sundays, only
at various times throughout the day.
Write to Radio Norway. N-Oslo 3,
Norway, for their latest schedule. Radio
Pakistan is in English at 1645 on
11-67MHz and 15-5MHz at the time of
writing, but frequencies often change,
presumably to avoid interference. Their
address is PO Box 443, Karachi.

“I enjoy listening- to Radio Canada
International’s relay of the CBC

Kiev sent this one

www americanradiohietory com
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The French speaking network in
Belgium

programmes The World at Six and As it
Happens,” writes Colin Watson of Cum-
bernauld. He is referring to the transmis-

sions on 5-995,9:76, 11-825, 15-325 and
17-875 which are intended for Canadians
living abroad and can be heard from
2200 to 2300UTC (GMT). Anthony
Stainland (Plumstead) has been trying out
his Sony 6700W and he reports hearing
Dubai on 15-32 in English at 1640.
Martin Whittington (Dartford) has a
Sony ICF 5900 with whip antenna which
brought him Tashkent in English at 1400
(they have a DX programme at 1420 on
the third Saturday of the month), Radio
Clarin in the Dominican Republic on
11-7MHz at midnight and Sri Lanka on
11-8 in English at 2020. Harry Pitt
(Ascot) used a JVC portable with whip
to pick up Radio Bras in Brasil on 15:125
in English at 1900, Radio Australia on
6-035 at 2150 and Kinze in South Korea
on 9-87 at 2048.

Fourteen year old Gordon Hadley has
been a s.w.l. for six months and he thinks
it is a fascinating hobby. He uses a “sim-
ple receiver” with inverted L antenna and
he received his first QSL card recently
from Spain for their broadcast on 15-395.
This is on the air during the evening. An
ITT Touring portable with digital readout
is in use at Stoke on Trent by reader
D. R. Degg, who reports hearing RAE
Argentina on 11.71 at 2309, Voice of
Chile in Santiago on 11-997 at 2330,
Radio Free Grenada on 15-045 at 2330
and the Voice of Truth in Santiago on
17-799 at 2315. Good listening from a
portable and whip. Finally, Keith
Nockels (Ipswich) reports hearing the
American Radio Network in the 6MHz
(49m) band at 0430 using his Fidelity
Rad 21 (AFRTS on 60307).

by Ron Ham BRS15744

Reports to: Ron Ham BRS15744
Faraday, Greyfriars, Storrington,
Sussex RH20 4HE.

In our September 1981 issue I reported
that Harold Goble G4FDQ, Lancing
worked Edward Kawczynski SPECK on
the 144MHz (2m) band f.m. during a
massive sporadic-E disturbance on June
7. Harold posted a copy of that Septem-
ber PW to Edward who lives in Lublin,
near the Russian border and for some
time Harold and his son David GERHDF
wondered if our magazine had got
through. However, all was well and they
were both delighted to receive a
Christmas card from Edward. Figs. 1 and
2 acknowledging the PW and they
noticed that the card was posted about 3
days before the Polish borders were
closed when martial law was declared.

M%,m.aeé-cv, i
Do Romold, G4FOE fo |
J thomdly, el
o Aot

H
| & ngo?’ricdmm—' tv. H.C.Goble

s
l%*‘"“#",. A % sk 43 Dawat Close,

Fig. 1: Part of the Christmas card
from SP8CK

Solar

Both Cmdr Henry Hatfield, Sevenoaks
and I recorded a limited solar noise storm
at 136 and 143MHz respectively on
January 19th and a variety of individual
bursts of noise on the 25th and 28th and
February 4. 5. 6. 11, 12, 13, 15, 16 and
17. While Henry was using his spectro-
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Fig. 2: Part of the QSL card from
SP8CK

helioscope on February 2 he reckoned
there were between 60 and 70 sunspots in
9 groups including 2 very long chains of
spots spread across the central meridian
(c.m.) of the sun. Down in Bristol, Ted
Waring counted 16 sunspots on January
23. 29 on the 27th, 60 on February 6 and
38 on the 9th and writes “there was a
complex spot group with a good deal of
penumbra around the two main spots
near the c.m. on the 9th and the total for
the 6th resulted from a scattering of small
spots then still visible in the western half™.
I was not surprised to receive these op-
tical reports because we both recorded a
severe noise storm which raged on the
sun from January 29 to February 3. This
was no doubt responsible for the
ionospheric disturbance reported by the
BBC World Service around 0230 on
February Ist. the auroral manifestations
during the evenings of the Ist and 3rd and
the quietness of the 28MHz (10m) band
throughout the life of the storm. Another
solar storm began on the Tth, sent both
Henry's and my recording pens to f.s.d.
at its peak on the 10th and had a final
fling on the l4th. Henry also reported
solar noise at 198MHz and we both
noted the 28MHz band was frequently
very dead between the I1th and 14th.

Aurora

At any time when the sun is active,
solar particles can enter the earth’s polar
atmosphere and cause an aurora which in
turn gives a sporting chance for some real
v.h.f. DX. Some time ago, Phil Hodson
G8RBY. established an auroral warning
network from his home in Melton Mow-
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bray and directly he knows about an
aurora he telephones GB8INV Peter-
borough. G8WPD Derby. GB8ZRR
Leicester and GW8ZCP Wrexham who
in turn each pass the word to their par-
ticular list of amateurs. specific nets and
s.w.l.s. The list is long and the route via
G8INV links with Charlie Newton
G2FKZ in London. the RSGB and
IARU auroral co-ordinator who has a
vast European net under his control.

The 28 MHz Band

For most of the period January 19 to
February 17. conditions on the 28MHz
band were generally poor and at times
completely dead. Harold Brodribb, St
Leonards-on-Sea. and [ both received
strong signals from Canada and the USA
during the afternoon on several days and
at 1545 on February 3 he heard a South
African station telling a *G" about the
prevailing solar storm. Despite the poor
conditions I did hear a weak VK at 0935
on January 24 and a few JAs around
0930 on February 8 and 10 while Harold.
using his ex-RAF RL85 communications
receiver checked the daily maximum
usable frequency (m.u.f.) and between
January 19 and February 10 it ranged
between 37 and 45MHz.

Jon Kempster RS45205. heard several
stations on 28MHz from his QTH in
Berkhamsted including his best DX
to date FG7XL, HPIXKZ. ODSET.
W6QL/8RI and 8P6HZ.

28MHz Beacons

Among the contributors to the beacon
chart, Fig. 3, are John Coulter,
Winchester, Henry Hatfield, Ted Waring
and I. As usual the most consistent
beacon signals were from Bahrain A9XC
and Germany DLOIGI and reference to
the chart will show that the two
Australian beacons, VK2WI and VK5WI
were seldom heard. John Coulter has also
been listening to the 28MHz down link
from the Russian satellites RS3, RS5 and
RS7,0n 29-321, 29-331 and 29-341MHz
respectively.
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Fig. 3: Daily reception of 28MHz
beacon signals

The 50MHz (6m) Band

When 1 installed a Microwave
Modules 50MHz converter to my system
I used an Antiference AS11 TV antenna
switch to change the antenna input on my
FR-101 communications receiver from
long wire to the 28MHz output of the
converter. This unit is also useful for
listening for the television sync pulses on
Ch. R1 49.75MHz. a good sporadic-E
warning device.

{(:..
L
=

Sk

Fig. 4: VK6RO at Broome

Graham Rogers VK6RO, Bunbury,
Australia often sets up a static/mobile
S0MHz station, Fig. 4, at Broome where
he frequently works into JA. The two
short antennas on his car are quarter
wave for 52MHz and the longer one
for 28MHz. Both antennas feed his FT-
660R which is situated by the passenger
seat in the front of his car and judging
from a tape recording that Graham sent
me there are many 50MHz operators in
Japan proudly sporting his QSL card,
Fig. 5.

RTTY

Between January 19 and February 17,
I copied signals from 185 stations,
transmitting RTTY. spread over 20 coun-
tries, CN. CT. DL. EA, F, G, GI, HA,
HB9Y. I. LA. LX. N. OE. OK, OZ, SM,
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Fig. 5: Mobile QSL card of VK6RO

UA. YU and 9G1. Among the interesting
two-way QSOs 1 received were those
between ISFLM and OK1JMK at 1346
on January 23rd. I4LFJ and OEI1JRU at
0912 on the 28th. DL30V and 16KZR
at 0915 on the 3lst. GI4AHP and
I3FWY part of a 3 ways QSO with an
SM at 1345 on February 6. SM6CYZ
and UA3HR at 0944, FEXT and IBAA
at 0950 and DFELP and HB9SS at 1358
on the 7th. DLSRAL and SM6JMA at
0925 on the 11th. IOGDN and OEIKGA
at 1409 on the 12th. CN8AT and
DF2PY at 0924 on the 15th and DF2IC
working the ITU station in Geneva
4UIITU at 1427 on the 17th. I also
read such signals as HB9AVK in
Zurich signed HB9AK (Mail-Box service
of the Swiss ARTG). F6GIM
+Marseille+ and EA2AAA/EC2XI. op
PEDRO + Radio club De Aragon+
between 0900 and 1100 on the 7th and at
0940 on the 13th I copied. “It is 0440 in
the morning. couldn’t sleep so thought I
would see what’s on hi”, from W4NYA
as he worked into Spain.

Although the majority of the signals 1
reccived were found around 14-090MHz
some 28 were copied on 21-090MHz.
“The ARRL station WIAW regularly
transmits. on 21-090MHz. a news
bulletin Monday through Thursday and a
DX bulletin on Friday at 1600GMT. The
news bulletin contains a very good h.f.
propagation forecast which is well worth
noting” writes Frank Wyer GB8RY,
Wolverhampton. Although h.f. conditions
have not been too good. Frank kept his
regular RTTY sked with W3HQO on
21:090MHz on 17 days in January and
most of the days in February up to the
13th. Frank was first introduced to a
teleprinter when he went for his Morse
test at his local Post Office in 1937. The
examiner showed him how the machine

" worked and then Frank had brief dealings
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with them during World War 2. Some 24
vears ago he obtained a Creed 7ERP and
two tape readers. which he uses for
automatic CQ and for his station descrip-
tion.

Tropospheric

Since the tropospheric opening on
January 14 and apart from a drop to
29-6in. (1002mb) during the evening of
January 26 and to 29-8 (1009mb) on
February 13. the atmospheric pressure
has remained above 30-0 (1015mb).
peaking 30-4 (1029mb) on the 31st. from
January 18th to February [7th, which
meant that v.h.f. conditions were
generally better.

“I have been enjoying some big tropo
openings here in Sweden™ writes Henrik
Nykvist who received signals from Radio
Varmland and Radio Trestad. both at
150km.

Between 0030 and 0205 on February
10. John Parry GJ8RRP. St Saviour. was
mobile on the north coast of Jersey. and
worked PEIEWR, G8BHD and G4HF)
through the 432MHz repeater GB3IH in
Ipswich on RB4. John uses a Standard
C-7800 rig with a roof mounted co-linear
antenna on his car.

Band I

On January 14 and 15, David
Hackwell, Warrington. received Radio
Ulster and Radio Newcastle on his Grun-
dig “Melody Boy” and from Norwich.
Julian Clover, using a Grundig “Music
Boy™ received BBC Radios Humberside
and Lincolnshire and Independent Local
Radios Capital, Chiltern, Essex and LBC.
From Sussex on the 14th, Harold
Brodribb, counted 15 French stations and
a strong one from Wales and between
January 28 and February 2. lan Kelly,
Reading heard 7 editions of France-Inter.
8 of France Culture and France Musique
and several stations in Belgium. During
the falling pressure on February 2nd.
Julian heard BBC Radio Stoke and a
French station and Harold logged 18
French stations and 5 editions of BBC
Radios 2. 3, and 4. During the disturb-
ance on the 9th, Harold counted 27
French stations between 87-5 and
102MHz and many were so strong that
they overpowered the local BBC signals.
Brian Renforth received excellent signals.
in mono and stereo, from France on the
9th and between 1700 on the 9th and
0830 on the 10th, Tan Kelly logged 43
stations from Belgium, France, Holland
and Germany between 87 and 104MHz
and heard many of his favourite
programmes.

Contests

Between 1004 and 1457 on February
7, Colin Leonard GJ4ERO, Elaine
Howard G4LFM and Nick Foot
G8MCQ. using the call-sign G4ERO/A
from a site in Bournemouth, took part in
the RSGB’s 432MHz Fixed Station con-
test and worked 41 stations ranging from
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Rx. 150KHz-30MHz.
Tx. 160-10m in 9 bands.

AM, FM, CW, LSB, USB, FSK.

2 x 10 memories in two banks.

Any Tx-Rx split within coverage possible.
Superb Rx-dynamic range up to 100dB.
100W solid state Tx, 240V or 12V.

* o 4 % o % %

* One-touch frequency selection from long wave to short wave with 12
channels capable direct memory circuitry. (With memory type only).
150kHz to 29.8989MHz full coverage high stability dual PLL system.
Strong for cross modulation.

Automatic band pass filter selection.

3 filters for AM reception.

2 steps of AGC . . . fast/slow.

L

MNarrow band FM

capability.

teception Timer facility.

Back up battery.

Electronic keyer built in.
There are too many features for

Sinpo coded signal strength meter.
Receiver noise blanker circuitry.

us to give a full list (Noise
Blanker, Notch filter, Dial Lock,
Auto Mic Gain, Scan etc, etc,)
so please contact us for further

" £1,295
—FT1-

12 kinds of attenuator.
High quality audio sound.
Dimmer control.

AC + DC operation.

FRG7700 £329
FRG7700m (with
memories fitted) £409

R e

FM VHF MOBILE
TRANSCEIVER

Well, what can we say about this set? Standard
Communications pride themselves on being one of
Japan's leading manufacturers of professional

VHF/UHF communications equipment with a
reputation for excellent quality control, so all their
know-how has gone into making a truly
remarkable set with all the features anyone could
need in a mobile unit (come in and see it for
yourself).

£250.00

—C78-

inc. FREE ANTENNA
& SWR METER

70cm
FM PORTABLE

2 metre MULTI-MODE

The C58 has all the features possible on a
portable rig many of which some mobiles
don’t have. It's optional accessories allow it
to be used in the car with a power output
of 25W. Come in and compare this with the
FT290, you may be glad you did.

£245.00 .

and carriage.

This has all the features of the C58 and
uses the same range of accessories (with
the exception of the linear amp) so you only
need buy one set for both units. With 70cm
getting more popular come in and try one.

£225.50

inc. VAT
and carriage.

_
Please allow up to 14 days

400 EDGWARE ROAD, NEAREST TUBE: BUSES:
LONDON W2 N EDGWARE ROAD 6.8, 16, 16A,
01-723 5521 Tix 298765 el W) PADDINGTON 176, 616.
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THE CQ CENTRE WE ARE NOW

10 MERTON PARK PARADE 543 5150 AUTHORISED

(Adj Merton Hall Rd) iICOM
KINGSTON RD SW19 AGENTS

A SQUARE DEAL 3
We are now authorised Icom agents.

A sincere welcome to all Radio Amateurs and short wave listeners.
CB became legal on the 2nd November. and we are stocking a quality range of transceivers and accessories at our usual realistic

prices — this we feel will be the gateway for many to the world of amateur radio.

On the amateur front we shall be continuing our wide range of new and second hand equipment including all the popular names
FDK — Microwave Modules — Jaybeam etc and we are still urgently seeking second hand equipment to
try us last for a sensible price. Free 5/8 drill mount antenna (British made) with every new or second

— Yaesu — Trio — Icom
purchase. working or not —

hand VHF rig.
Always in stock are the HB9CV beam and Slim Jim antennas. at £7.50 and £6.50 respectively, but due to changes in postal

regulations it is not practical to mail order these singly. An extensive range of aerial equipment in stock — everything you should
need. such as poles (1 + 2 inch). wall brackets (T + F). chimney lashing kits, clamps, guy rings and wire. tensioners and masts
etc. SPECIAL OFFER: Rig. SWR Bridge & PSU for just £99.95p. (P & P £8.50).

PERSONAL CALLERS: Call in and collect this special offer and we will give you a FREE AERIAL.

Please note that we are open till 8 pm Wednesdays and Fridays, 6 pm otherwise including Saturday, so call in or ring, for helpful

advice.
Equipment may also be sold on a sale or return basis, for a nominal charge.

Latest lines include the Microwave Modules morse talker and the new 11/8 mobile aerial (7.5dB).
HF — VHF — UHF
CB — AMATEUR — PMR — MARINE
ACCESS — BARCLAYCARD — HP (6 MTHS INTEREST FREE)

73’'s from Bob and Paul at

LONDON'S BRIGHTEST & NEWEST EMPORIUM

1\/\,\#/1\.%1;‘ i .,.- S P '_"-,__
EEZETE G3CED| - | FRSTINTHE
,_:{_
| WORLD
OFFER YOU A jj '
FANTASTIC... The ICM12, synthesized, marine
2 A i hand-portable radio.
roorong ANTENNA ; :
¢
HARMONIC _J, FEATURES:
FOR EFFECT'VE FREE < * 12 channels — 6 and 16 fitted as
| standard. =
CB 27mHz j * No waiting for crystals, can be "
AMATEU R RAD I 0 2 METERS '%_ C:Igg:qﬁ;ogmmmed between 156- |
¢y ETC. ) * Automatic semi-duplex for private :"-'
$ and link calls. ’
& LOOK AT J‘ * Slide-on nicad pack recharges from |
QRP - O.RU THE PRICES mains or 12V, 3
e * Lots of options, speaker mics,
\5 alternative battery packs, 12V
WORLD WIDE - TX/RX COMMUNICATION | endeniiit Ll .
3 * Comes complete with nicad battery |
USING ONLY A TWO FT (65¢m) VERTICAL!!!! - pack. mains charger, belt clip, |
earphone, rubber antenna. 3
PRICES DELIVERED f * Home Office type approved. RTD -7
Mini multi-band amateur bands system: TX version £80 il
Mini multi-band full short wave coverage system: RX version £50 _zr .
Easimount wall/stack support for mini multi. £6 — eyl PRlCE £199.13 + VAT Free |
100 feeder. supplied fitied. Extra feeder per 100t 54p E AER carnage
Indoor 23"« 23" % 23" Jovlrame antenna. rotatable: TX version £110 § TRADE ENQUIRIES VERY WELCOME
RX version £60 £
Send stamp for full details of your “DO IT ALL WITH ONE TWO FOOT St ASK FOR PH ILHADLER
ANTENNAT svstem by the wireless pioneer with a world record achicvement. P i —
Thanet Electronics Ltd
188 Newington Rd., Ramsgate, Kent CT12 6PZ, England. @ ICOM 143 Reculver Rd, Herne Bay, i
Tel. 0843 53073 For Technical Info. 0843 62839 Kent. Tel. 02273 63859
Allow 14 days for delivery. Telex 965179 |
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Guernsey to Nottingham and Minehead
to Ipswich and across the sea to Holland.
The group used a FT-200, Microwave
Modules Transverter, 2 x 4CX250Bs
into an 18 element parabeam some 9
metres a.g.l. During the same event, John
and Jackie Brakespear, G8RZP and
GBRZO made 95 contacts from their
home in Minster, Isle of Sheppey, where
they use a FT-225, MM Transverter, into
an 88 element multibeam and their best
DX was Germany, DL4EA. John and
Jackie worked several stations in France.
one in West Yorks and another in the
Channel Isles on the 432MHz (70cm)
band during the opening on February 9.

Unlortunately, a neighbour keeps racing
pigeons and some of these birds have im-
paled themselves on the multibeam and
Jackie told me that they were desperate
for ideas to protect the birds from this
hazard. The Brakespears have a good site
some 73 metres a.s.l. and are also active
on the 144MHz (2m) band with a
FT22IR, home brew linear and a 14 ele-
ment parabeam. In 6 months they have
worked 106 stations on 144MHz and last
September they chalked up their best
144MHz DX, ZB2BL. John and Jackie
have won several awards for their
amateur radio activities and monitor the
144MHz band throughout the day.

On February 1, Jon Kempster, noticed
an improvement in v.h.f. conditions and
after turning his 2 element beam toward
the north, he received a strong signal
from G6CMI in Halifax.

934MHz

“We have just started a 934MHz club
in this area called ‘Cotswold High
Flyers’” writes Tim Anderson, who adds
“We would like to hear from anyone in-
terested in 934MHz at P.O. Box 6.
Stroud. Glos.”

by Ron Ham BRS15744

Reports: as for VHF Bands,
but please keep soparata.

With the 1982 sporadic-E season almost
with us and the rapidly growing interest
in amateur television, especially for
recording and transmitting outside events,
it suggests to me that the forthcoming
summer months will be very time con-
suming for a large number of video
enthusiasts.

Sporadic-E

During the early mornings of January
20, 21 and 22 and February 2, 5, 6 and
15, I received several strong bursts of test
card from Poland on Ch. R1 49-75MHz
and from Austria on Ch. E2 48-25MHz
on January 22 and February 5 and 15. At
0920 on February Ist, I watched a long
burst of picture from Poland showing a
uniformed announcer and a clock in-
dicating 1020, at the top right and the
Polish insignia “dt” below it. Around
0930 on the 3rd, another military looking
gent appeared in what looked like a
Polish news studio and between 0900 and
0915 on the Tth I received a brief glimpse
of a forthcoming programme list and
an lce Hockey match. Long bursts of
unidentifiable pictures were seen on Ch.
R1 at various times on January 23,
24 and 27 and February 14 and 16.
At 1145 on the 23rd, Brian Renforth,
Chippenham, received the plain PM5544
test card from Poland and between 1605
and 1700 on February 7 he noted an
opening toward Scandinavia and logged
test cards from Norway labelled,
“NRK”, “NORGE MELHUS”, with
digital clock, “NORGE GAMLEM?”, and
“NORGE NRK”. At 1605, Brian saw
bursts of a cartoon programme on Ch.
E3 55-25MHz which faded until 1610
when the signal returned showing
Japanese puppets followed by a YL an-
nouncer and the Dick Van-Dyke Show-
case. “This was in English with a Swedish
commentary which helped me identify it
as SR-SWEDEN TV1.” writes Brian who
also saw an advert for Atrixo hand cream
after the Dick Van-Dyke Showcase from
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Sweden at 1700. Brian had hopes of
another opening at 1650 on the 8th when
he identified a burst of picture from
Russia on Ch. R1, but this soon died
away. “I should think Edward Gittins
from Wrexham will enjoy the pleasure of
TV DXing, especially as the 1982
sporadic-E season is yet to come” says
Brian who sent a picture of the caption
“TELEVIZIUNEA ROMANA?”, Fig. 1,
which he received during a big disturb-
ance on July 9 1981.

Fig. 1: Received by Brian Renforth

Tropospheric

“A steady atmospheric pressure of
1025mb between January 15 and 18
resulted in one of the finest tropospheric
openings we have had up here for some
considerable time” writes David Ap-
pleyard, Uppsala, Sweden. At 2100 on
the 15th using his National receiver he
saw an episode of Dallas from Finnish
TV2 on Ch. 33 and during the morning of
the 18th he received test cards from
Finland YLE-HLKI on the v.h.f. Chs. 5,
7 and 8 and u.h.f. Chs. 32 and 33 and
while adjusting the direction of his 4 ele-
ment table top antenna he found Soviet
TV, probably from Tallin, on Ch. 28 who
were transmitting a children’s programme
with Balloons, Clowns and a puppet
theatre. Also from Sweden, Henrik
Nykvist, my opposite number in the
Swedish journal FADING, received pic-
tures from Denmark via tropo and often
uses an early Philips video recorder, Fig.
2, to log the DX and says “It is about 10
years old, has no internal TV receiver and
still gives excellent recording results”.
Henrik has modified it to get a slow mo-
tion picture which is useful when just a
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glimpse of a signal appears on the screen.

“Thursday January 14 provided quite
intense DXTV reception” writes George
Garden from Bracknell who frequently
altered the direction and polarity of his
u.hf. antenna during the event and
received BBC signals from Crystal Palace
and Heathfield and the IBA from Anglia,
Yorkshire and TV South. David
Hackwell has installed a rotatable Wolsey
“Colour King” antenna some 9m a.g.l. at
his home in Warrington and can receive
pictures from Central TV, Tyne Tees TV,
Yorkshire and HTV, plus Granada and
BBC1 and 2.

Fig. 2: Early Philips Video Recorder

Among the uhf. DX received by
David Girdlestone in Norwich is
Nederlands 1 and 2, a West German sta-
tion, Fig. 3, and a test card, Fig. 4, which
David also thinks is of German origin. “A
superb w.h.f. lift on January 13 and 14
certainly brought some good cheer with
Crystal Palace, Sandy Heath and Han-
nington putting in some really good
colour signals on our Mitsubishi set”
writes Simon Hamer from Presteigne who
continued “all the u.h.f. DX literally
thrived on the hard freezing conditions
and on the 14th, the BBC 2 programme
Ennals Point was ruined, but I was able
to resurrect good reception by tuning
away from Ch. 28 (local Ridge Hill) to
neighbouring Ch. 27. Sandy Heath.

Between 1730 and 2015 on February
9, Brian Renforth received strong pictures
from TDF France and despite negative
pictures he identified “Nouvelies Antenne
2” caption on Ch. 46. He also saw the
Channel TV clock and the 1745 news
followed by a local news programme
Channel Report at 1800 from Freemont
Point on Ch. 41 and later received very
good pictures from IBA Anglia on Ch.
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Fig. 3: German caption received by
David Girdlestone

41, Belgium BRT 1 on Ch. 43 and BRT 2
on Chs. 46 and 47. I received strong pic-
tures from Central TV, including their
final programme Tuesday Jazz and Blues
on Ch. B8, with only a dipole antenna
feeding my receiver, throughout the even-
ing of February 9 and like Ken Smith
BRS20001, Horsham, noted the severe
patterns on most u.h.f. channels and as
conditions deteriorated, the BBC warned
viewers about the disturbance. At 0748

Fig. 4: Test card, possibly German

on the 10th I logged a colour test card,
PTT-NED-1 on Ch. E6. Ian Kelly,
Reading, also commented about the
severe co-channel interference during the
evening of the 9th and at 0830 on
the 10th he received 3 editions of NOS
Nederland 1 with his Decca receiver and
16 element array.

Amateur TV

Congratulations to all concerned who
spent a great deal of time to put both the
technical and practical aspects of
amateur television in the news and show
the public, through the media of televi-
sion, what it is all about. Back in Decem-
ber, Rod Timms G8VBC and G3XKX
showed their equipment on the Midlands
Programme ATV Today. On February 9,
John Betts G4HMG along with G3NQR,
G3YDI and G8ASI gave an impressive
display of their activities in the Thames
TV programme, Reporting London and
around the same time, Roy Humphreys
G6AIW, Robin Stephens G8XEU and
Andy Hearn G3UEQ were being filmed
with their ATV gear by the BBC for their
local news programme South Today.
Ironically, when 1 watched the London
lads my normal crisp signal from Crystal
Palace was shattered with co-channel
interference caused by the prevailing
tropospheric opening.
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Fig. 5a: Romania R3 77-25MHz

Fig. 5c: Yugoslavia E4 62.-25MHz

There was further good news for Roy
Humphreys, because, as a private entry.
he came 2nd in the BATC Cumulative
Activity Contest and was a member of
the Worthing and District Amateur
Radio Club TV team that took first place
in the RSGB International ATV contest
held last September. On both occasions,
Roy operated from Chanctonbury Ring,
a famous high spot on the Sussex Downs.
During the Cumulative event, Roy made
55 two-way video contacts ranging from
G8XEU in nearby Worthing to G8VBC
at 223km in Derby and with fellow
enthusiasts G6CUT, G8XEU and
GB8KOE, worked into Paris with the
Worthing Club station GRGCP/P.

Congratulations to G4BPO who took
first place in the Cumulative with a best
DX of 280km and to the teams of
G8MNY/P in South Oxford and
G4ARD/P, the Dunstable Downs ARC
who made 2nd and 3rd places respec-
tively in the international event.

The British Amateur Television Club
have arranged another cumulative contest
to take place between 1900 and 2200
GMT on May 8, 16 and 24 and June |
and 8. Higher points will be awarded for
contacts on 432, 1296MHz and 10GHz.

Further details from G3VZV QTHR.
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Equipment

I note from a February issue of the
Electrical and Radio Trader that Hitachi,
Sinclair and Sony plan to market small,
flat screen TV receivers with liquid
crystal displays instead of the orthodox
Cathode Ray Tube.

Simon Hamer has purchased a “Triac
Bow Tie" antenna from South West
Aerial Systems and a couple of pre-
amplifiers from Electronic Mailorder Ltd
and is testing this lot on a variety of u.h.f.
TV channels.

I was interested to read in the January
Mullard Bulletin that they have developed
a down-converter for the reception of
micro-wave signals from the OTS-2 TV
satellite. The converter, model 1100JM, is
designed to handle 114 to 11-7GHz, f.m.
signals in conjunction with a 90cm
parabolic *“dish™ antenna.

Special Reports

*“l have always been mystified by the
variations in middle distance TV recep-
tion” writes Harold Brodribb from St
Leonards-on-Sea, who noted this on the
Ch. 1, 45MHz signal from London and
on the French signals on Chs. F2 and F4,
52-4 and 65-55MHz respectively. Harold
has made daily comparisons with his
RL85 wv.h.f. communications receiver.
“The French Ch. F2 was a tremendous
signal on February 2nd, stronger than the
BBC from London™ writes Harold who,
by very careful adjustment of the fine tun-
ing on his TV receiver, saw clear, double
819 line pictures of a Ski competition.

David Meers RS490107, Rossendale,
has been an s.w.l. for some time and
hopes soon to install some gear for
DXTV and study for the RAE and
another s.w.l.. Paul Stringer,
Christchurch. New Zealand, currently
uses a FRG-7000 communications
receiver, also hopes to take up TVDXing
and asks “What does YL stand for?”,
Young Lady, Paul. an abbreviation deep
rooted in the world of amateur radio.

Lionel Watkins-Field, who normally
lives in northern Cyprus, writes from
Leamington Spa to say that in Cyprus he
uses a Skantic colour TV and with an 18
element yagi he can receive colour pic-
tures from Syria and periodically from
Turkey when they transmit colour for
such special events as our Royal
Wedding.

During 1981, Henrik Nykvist received
a variety of signals due to both sporadic-
E and tropospheric disturbances and a
few of these appear in Fig. 5 along with
their respective channel numbers and
radio frequency. Sometimes test cards
have active features such as the digital
clock at the top of Fig. 5c.

Wenlock Burton, Melbourne, Australia
received TV signals from New Zealand,
almost daily during the first 10 days of
January, but what about this for dedica-
tion to the hobby and I quote from his

log . .. "Receptions of the month are:
4.1.82 opening from NSW (sp-
T and 5.1.82 I received

BC NZ TV 1 (NZTVI1-1) on a small set
while walking home from the library in
Lalor.
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G4JDT

HARVEY EASTLONDON HAM STORE  SPav:
H. LEXTON LIMITED 7 o0z Teiex wosstos texton

RADIO & ELECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMISES
MAIN (UK) SERVICE CONTRACTORTO HITACHI SALES (UK)LTD

EXCLUSIVE TO US IN THE UK. 1TkW input 600W ssb 350FM 2MTR LINEAR!!

BUILT-IN POWER SUPPLY, ELECTRONIC WARM UP, VARIABLE INPUT ATTENUATOR. ADAPTS EXCITERS FROM 2W-25W. RADIAL BLOWER.
LED's FOR READY, TX, OVERLOAD, PTT & RF VOX with VARIABLE DELAY CHOICE OF EIMAC TUBES. 4x150A OR 4Cx250B OR 4Cx250R.
ELECTRONIC PLATE CURRENT FUSE - NO THERMAL DAMAGE OF P.A. TUBE POSSIBLE. SIZE: H.8B8Bmm, W.318mm, D.375mm. FROM £300.00
D 70C 70cms.  10W in — 200W out £499 All these linears have adjustable inputs and outputs and they are all fully
D 200S 2mtr. 1kW p.e.p ssb. (500 FM) £600 protected.

D 200 2mtr. 500W p.e.p. ssb. (300 FM) £499 ALSO AVAILABLE:- 18db Gasfet masthead preamplifier which suits the out-
D200C 2mtr.  350W p.e.p. ssb. (150 FM) £300 put of these linears and which is also powered by them via the antenna co-ax.

- ICOM ICOM MULTIMODES ICOM.720A G/C
~ PORTABLES hdi = % - ==
‘mza IC2ZEFM 2 = - ! . [ . o 1
' "£159.00 1 J Pro Ny :
IC4E }'Ocmf . Tl = - 1 e )1 =t V)
199.00 | 4 r . - T e
1C202 SSB T‘Ig‘_ggh;g"a‘ = b, | £165.00 O - — IS :
e €|y o o ANRSN £259.00 |GENERAL COVERAGE TX ALL BANDS

IC720A 200W £883.00
£242.00 ICOM HF TRANSCEIVERS PS15 Power Supply £99.00

All accessories IC251 2m £495.00 | IC2KL 500W linear £839.00 PS20 P/S with speaker £130.00
available - IC451 70cm IC2KLPS Power supply £211.00 IC730 200W HF £586.00
see below 1C290 2m £366.00 | AT.100AT.U. £249.00 MANY ACCESSORIES FOR

A.T.500 Auto AT.U. £299.00 ABOVE AVAILABLE

LA
¥

ICOM ACCESSORIES LARGE DISCOUNTS ON ROTATORS ETC
BP5 11V Pack £30.50 ALL YAESU EQUIPMENT MlCROWAV_E MODULES DIAWA
BP4 Empty case for 6XAA £5.80 MMA 144V 2m Preamp £34.90 DR7600X £135.00
BP3 STA Noard Pk £15.50 YAESU/SOMMERKAMP :'MIE :iigg AF AMP E??gg gg;gggg E}gggg
BP2 6V Pack £22.00 |FT! POA , ot A 7 ' / |
BC30 Base charger £39.00 E‘{?g,’i?m ;8£ MML 144/ 1005 New with P'Ldrf‘_“‘:’ZQ.QS E:gégzl 2351 E&N’Ipl—é;l;u:;oswr £52.00
DC1 12V adaptor £8.40 120FM MMT 432/144 2-70 Transverter ATU £190.00
FT101ZD POA
WMS3 Mic speaker £12.00 |e1i01ZDAM POA £184.00 KENPRO
CP1 Mobile Charging load £3.20 |FT707 200W PEP £569.00| MMT 28 144 10m Transverter £99.00 KR250 Egggg
LC1/2/3 cases £3.50 [FP707 PSU £125.00| MM2000 RTTY Receiver £169.00 | KRB0 MASTER 9502 £50.00
ICMLI 10W Mobile booster FL707 ATU £85.00| MMIMorse Talker £115.00 e o 120N s Perfswr | £52.00
for 2E £49.00 |FV707DMVFOFC . FT £203.00 MM 4000 RTTY CN620 1- 2 Pwrfs K
; (ET707 . FI707 . FL707 SEE IT WORKING AT OUR SHOP CN2002 2-5kW PEP auto
BC30 Base charger £39.00 SPECIAL PRICE POA] £269.00 - keyboard. ATU £190.00
MML1_10W 5_90§.1;FNQS £49.00 _{r127720 Soko all extras inc.  £753.00 Full range stocked. CARRIAGE FREE MAINLAND
BY/20 B ELE YAGH £15.50 [F19020M Soko £935 00| STANDARD " (25000 | PCIGenero coversge comertor - £120.75
10Y/2M 10 ELE YAG!  £33.00 [FC302 ATU poa[C98002 mirmobile £280.00 |  viF Very low reauency converior  £25.30
PBM 10/2M 10 ELEMENT FV901DM VFO poa | £7800 70cm mobile . FU Frequency audioffilter 67385
SP901 Speake poOA | €78 70cm portable £239.00 ASP Auto speech processo £
PARABEAM £39.00 [Proq pEea el pOA | C58 2 mtr port. SSB/FM £219.00 | Fi2 Muimode audiofiter  £88.70
BXY/2M 8 ELE X YAGI  £31.00 |f7y901 Transvertor POA | CHB8 Mounting tray £19.95 | B0 e e recatve serial lindoar) £37.95
X8/2M/X12/70CM DUAL FT208 VHF £209.00 | CL& Carry case €6.95 | AsaboveAD270withPSU T £4255
RANG ChOS =D £41.40 |FT708 UHF £219.00] ...\ Eii:;? CHAIES £11.00 i?g;&fa‘.‘:ﬁ PSU AD3TO £56.35
MANY OTHERS IN STOCK FT290 Multimode £249.00 CBP 58 28W linear CBP 78 10W linear DE144/28 2 Mater receive canvertor £35.85
TRIO/KENWOOD FRG7700 - Opt memory POA = iyt Keyboard Morse sender £129.00
TS830S HF Transceiver £690.00 All accessories available Due in soon, new standard mobile 2 mtr Cadecall selective call unit (switchl  £29.32

TS130S HF Transceiver £520.00° Multimode. n;;CEIV:RrSALL —
TRB400 UHF Mobile  £320.00
TR9500 UHF Multimode £445.00 CUSHCRAFT AMATEUR ANTENNA FULL RANGE OF

SPECIAL OFFER
TR7800 VHF mobile £285.00 HF. A3 20/15/10 3 ele ARX 2 Ringo Ranger GdB A.S.P. MOBILE R1000 Kenwood
TR7850 HP FM 2m £295.00 beam 8bD £165.00 vertical £28.00 ANTENNAS IN E_HG;;OO MYaesu
TR7730 2m FM £235.00 ATV3 20. 15, 10 Trapped €S100 Speaker £13.00 STOCK RG7700 2emor\«
TR2800 Portable Due | £200.00 vencsl B0a0 Atekdelersgl S1028 2“"’:};'2'001 £140.00
ortanie Lue in : : 5.20.40.80 Al144.7 ele Y £22.82 ; e ony .
PS30201ampPSU  £85.00 | ATyo 10! ele Yagi 144 10T - Yagi

SCAR
Trapped vertical £83.69 A144.1 11eleYagi E£28.94 4,44 on7 Yagi B ALL POA ARE ON SPECIAL
Many Trio/Kenwood accessories 2148 14 ele boomer ARX2B Ringo Mk11 £33.00 Eorvertical and hiorizonial
available 15:2db £55.77 ARB2K Conversion kit RINGO

Oscar specials

LARGE DISCOUNTS ON ALL YAESU EQUIPMENT - Phone 556 1415

* 01-556 1415 *

ALLACCESSORIES AVAILABLE -PLUGS SKTS CO-AX2MTR COLINEAR £31.50,70CM COLINEAR £31.50

PRICES INCLUDE VAT AT THE PRESENT RATE OF 15% ~ )

OPEN MON-FRIDAY 9:00-5.30. SATURDAY 10:00—-3:00. INSTANT HP FACILITY AVAILABLE
EASY ACCESS M2—-M11-M1 NORTH CIRCULAR ROAD-EASY PARKING
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Sinclair ZX81 Personal Comp

the heart of a system
that grows with you.

1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And'the ZX
Softwarelibrary is growing every day.

Lower price: higher capability

With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays

And the ZX81 incorporates other
operation refinements — the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

" BASIC manual

Every ZX81 comes with a comprehensive, specially- written
manual - a complete course in BASIC programming, from
first principles to complex programs

Kit:
£49.%

Higher specification, lower price —
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81reduces the 21to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

@® Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

@ Unigue ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

® Unique syntax-check and report
codes identify programming errors
immediately.

® Full range of mathematical and
scientific functions accurate to eight
decimal places.

® Graph-drawing and animated-
display facilities.

® Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

® Randomise function — useful for
games as well as serious applications.
® Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

® Able to drive the new Sinclair
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

www.americanradiohistorv.com

Kit or built —it's up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) — a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor -600 mAat9VvDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.




16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example.

— g | — |
ZX8lI

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282,

Available now-

the ZX Printer
for only £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings —particularly

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectsto therear
of your computer — using a stackable
connector so you can plug ina RAM
pack as well. Aroll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt -
andwe have no doubt that you will be.

Name: Mr/Mrs/Miss [ 1 ||

S S S TS [ 'S [ 5501 B

|
Address:L 1 | [ | [ [ | [ | |

I ) ) A A S O A N N |

S ) (A (A0 B VO

To: Sinclair Research Ltd, FREEPOST , Camberley, Surrey, GU15 3BR. Order
Qty | Item | Code | Item i!".-l"lt:e 'I'oéal I
Sinclair ZX81 Personal Computer kit(s). Price includes I
ZX81BASIC manual, excludes mains adaptor. 12 49.95 I
Ready-assembled Sinclair ZX81 Personal Computer(s).
Price includes ZX81 BASIC manual and mains adaptor. | 11 69.85 I
Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated), 10 8.95 I
16K-BYTE RAM pack. [ 18 49,05 I
Sinclair ZX Printer. | 27 49.95
BK BASIC ROM to fit ZX80, '__ 17 19.85 I
Post and Packing. 8 2.95 '
[J Please tick if you require a VAT receipt TOTAL £ I
*| enclose a cheque/postal order payable to Sinclair Research Ltd, for £ I
*Please charge to my Access/Barclaycard/Trustcard account no. '
*Please delete/complete as applicable L | | | S ) O | 11 J .J__f I
Please print. l
I
|

|
)Y O O O [ ) I (1

I_FREEPOST —no stamp needed. Offer applies to UK only.

PRW 05

www americanradiohistorv com



MINI-MULTI TESTER

Deluxe pocket size precision moving
coil instrument. Impedance + Capacity
~ 2000 opv. Battery included, 11
instant ranges measure: DC volts 10,
50, 250, 1000. AC volts 10, 50, 250,
1000. DC amps 0 100mA. Cnnnnunw
and resistance to 1 meg ohms in two
ranges.

l De-Luxe Ranga Doubler Modal,

50,000 o.p.v. £18.50, 7x5x2in. Post £1

EG 50 Post 65p.

EIUEW P&NEI.%OMOE"EHS £4.50
1 a

5m‘? 50!!1;|I 100:\'\“‘.‘:l 25 volt,

50 volt, VU Meter. 500ma

1amp, 2 amp. Facia 2} = 2 =

1}in. Post 65p.

FAMOUS Lou DSPEAKEFIS Post £2

price
Snas Twulnr dm E Il £9.50
Goodmans Tweater 3fin 25 8 £4.00
Audax Twaater 4in 30 8 £6.50
Audax Mid-Range  4in 50 -] £7.50
Seas Mid-Rangs 5in 80 8 £12.00
Seas Mid-Range 4&4in 100 8 £12.50
Goodmans  Woofer Bin 25 4/8 £6.50
Audax Woofer 10in 50 8 £16.00
Audax Woofer Bin 40 ] £14.00
Rigenda Full-Range  10in 15 8 £6.00
Goodmans GR 12in a0 8/15 £27.50
Goodmans  8HB Bin 60 B £12.50
Goodmans HPD 12 120 8 £29.50
EMI 450 13=8 10 aB £9.50
EMI Bass 13«8 20 15 £12.50

BATTERY ELIMINATOR MAINS to 9 VOLT DC
Stabilised output, 9 voit 400 UK made with
terminals. Overload cut out. 5 - 31 Z,m Transformer
Rectifier Unit. Suitable Radios. Cassettes. £4.50., Post 50p.

BAKER LOUDSPEAKERS

Model Ohms Inch Warts Type Price Post
Major 48,16 12 30 Hi-Fi €14 £2
Deluxe Mk Il 8 12 15 Hi-Fi €14  £2
Superb B, 16 12 30 Hi-Fi £24 £2
Auditarium B 16 12 45 Hi-Fi £22 £2
Auditorium 8, 16 15 60 Hi-Fi  £34 £2
Group 45 4.8.16 12 45 PA £14 [ +4
Group 75 4.8.16 12 75 PA £22 £2

R.C.S. LOUDSPEAKER BARGAINS
3 ohm, Bxdin. Tx4in. £2.50; B«5in. 6}in. £3; 8in. £3.50; 12in, £6.
8 ohm, 2in. 23in £2.00; 3in. 5in. 7 x4in. £2.50.
61in. £3; Bin. £4.50; 10in. £5; 12in_£6.
15 ohm, 4in. b din, Bx4in, / » 4in. £2.50,
25 ohm, 3in 5« 3in. 7 «4in. £2.50; 120 ohm, 3+in. dia. £1.50.

LOW VOLTAGE ELECTROLYTICS
1, 2,4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V 10p.
S00mF 12V 15p; 25V 20p; 50V 30p:
1000mF 12V 20p; 25V 35p; 50V 50p; 1200mF/76Y BOp.
2200mF BV 25p; 25V 42p; 40V 60p; 2000mF/100V £1.20
2500mF 50V 70p; 3000mF 25V 50p; 50V 65p.
3300mF 63V £1-20; 4700mF 63V £1.20; Z?DﬂmFr 76V £1.
4700mF 40V B5p; 1000 mF 100V £1,
HIGH VOLTAGE ELECTROLYTICS
B/450v 45p 8. 8;‘ 50V 75p 50-50/300V
16/350V 45p 8.16/450V Tﬁp 32.32- 32!325\.-’
32/350V 75p 20-20/450V 75p 100-100/27
50/350V BOp 32-32/350v 50p 150- 200.-"275\1'
50/450V 95p 32 -32/500V £1.80 220/450V
MANY OTHER ELECTROLYTICS IN STOCK

TRIMMERS J0pF, 50pF. 5p. 100pF. 150pF, 15p. 500pF, 26p.
CONDENSERS VARIOUS 1pF 10 0-01mF 350\!" 3p.
PAPER 350V-0-1 7p; 0-5 1 ;  1mF 150V ; 2mF 150V 30p
400V-0 001 to 0 05 D 011 D: 0-¥5 25p; 04 ilSp.
1000V 0-1mF 26p; 0-22mF 30p; 0-47mF 80p;
I\ITVEOFUIE?H xs?_mF 50p.

A 'WITCHES. 1 pole 12W, 3 pole 6W, 3 pole 4W.
4 pole IW. 2 pole 2W. 4 pole 2W 60p ea.- TWIN GANGS 120pF
50p; 500+200pF £1. SINGLE SDLID DIELECTRIC 500pF
8‘5551} tG‘EﬁRED TWIN GANGS 25pF 95p; 365+365+25
+25p
NEON PANEL INDICATORS 250V, Red 1} - § 45p.
RESISTORS. 100 1o 10M. W, 1W, 20% 2p, 2W, 10p.
HIGH STABILITY. }W 2% 10 ohms to 1 meg., Bp.
Ditto 5%. Preferred values 10 ohms to 10 meg., 39
WIRE-WOUND RESISTORS 5 watt. 10 watt, 15 wau 20p.
BLANK ﬁI.UMINIIJM CH&SS!S B » 4-£1.45; 8 « 6-£1.80
10 «<7-£2. <9-£3.00; 16 6-£2.90;
15 % 10 :3 20 J\Ilzin doem TBswg

in. 18 swg. 25p.

.RI.IJMINIUM P -18 mg E 4-45p; B « 6-76p;
14 « 3-75p; 10 g « B-£1.1 0; 12 » 5-75;
16 - 6-£1.10; \4\9 214 12>12—£150 16 = 10-£1. ?E

BLACK PLASTIC construction box with brushed aluminium
facia size 65 « 4] . 2 £1.50. Many other sizes.
BRIDGE RECTIFIER 200V PIV § amp 50p. 2 amp £1-00,
4 amp £1.50. 8 amp £2.50. DIODES 1a, 10p; 3a, 30p
TOGGLE SWITCHES SP 30p. DPST 40p. DPDT 50p.
MINIATURE TOGGLES 5P, 40p; OPDT, 60p.
BSR P232 BELT-DRIVE SINGLE PLAYER ideal for disco
or small two-speed Hi-Fi system with ceramic 4
siereo cartridge cueing device and bias compensator. Postéz

BSRSTEREO CARTRIDGES SC7 £2;5C12 £3.
Sonotone STA-£2.50; 9TA-HC £3.50; V.100 Magnetic £7.
ADC. OLM 30/3 £5.

MAINS TRANSFORMERS
5810-16V.34 €250 ﬁp 20V 24ATwice  £8.00 ]

2.00 20V £3.00
6-0-6V, 13A £3.50 £1 20.0-20V 1A £3.50 £1
av 250ma £1.50 B0p 20/40/60V 1A £4.00 £2
v 3. £3.50 £1 25.0.25V2A £4.50 £2
905V s0ma €180 B0p 28V 1A Twice  £5.00 £2

§3838

i

10-0-10V 24 £3.00 €1 1 J
10-30-40V 2A  £3.50 1 %83 5 "ar.d =2l
12V 100ma €2.00 80p  17-0-17V2A £4.50 £2
12v 3A £3.50 £1 35v2A £4.00 £1
12-0-12V, 24 £3.50 £1 34-29.0-29-34V BAE£12.00£2
15-0-15V 24 £3.75 £1 0-12-27V 2A £3.50 £1

Radio Component Specialists
337, WHITEHORSE ROAD
CROYDON, SURREY, U.K. TEL: 01-684 1665
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H.A.C sHorT-waAvE
KITS

WORLD-WIDE RECEPTION

TRIPLE-T

TRANSISTOR RECEIVER

for use with headphones
or small speaker.

Construct your own
SHORTWAVE RECEIVER

for only

£25.00

for the complete kit

All orders despatched within 7 days. Send
stamped and addressed envelope now for
free descriptive catalogue of kits and
accessories.

SORRY, NO CATALOGUES WITHOUT SAE.

“H.A.C.”"
SHORT-WAVE PRODUCTS

P.0. Box No. 16, 10 Windmill Lane
Lewes Road, East Grinstead, West
Sussex RH19 35Z.

HART KITS

WINTON TUNER

Complete designer approved kits (including pre-
aligned AM front end] will be available from us for
this excellent design. Phone or write for your free
copy of lists.

WINTON AMPLIFIER

We have taken over the supply of kits for this high
performance 'PW design. Size and appearance
match above tuner. Reprints of all articles describ-
ing design 85p VAT and post free.

VFL 910 VERTICAL FRONT LOADING
CASSETTE DECK

Very high quality cassette mechanism as used in
our Linsley Hood cassette recorder kit. Wow and
flutter .09%. Memory counter. Sendust alloy head.
12V DC. Frequency generating feedback servo
motor. Oil damped eject. £31.99 - VAT.

SF925 FRONT LOADING SOLENOID
CONTROL CASSETTE DECK

Having full solenoid control of all functions this
deck has numerous uses, most obvious is
microcomputer drive, particularly since there is a
facility to read the tape in the fast modes. Deck is
full hi fi quality and is fitted with memory counter,
Hall IC for auto stop and stereo R/P head. Price only
£38.90 - VAT

HART TRIPLE E PURPOSE TEST CASSETTE
TC1

Sets up tape speed, head azimuth and VU level all
without test instruments. Fantastic value at only
£2.70 - VAT,

CASSETTE HEADS

We hold large stocks of cassette heads ranging
from mono to 4 track for domestic and industrial
use including the fabulous HS16 sendust alloy
super head at £8.20 - VAT, Remember your tape
machine is only as good as its head. A worn head
will lose the high frequency information on the tape
and a very worn head will chew up 1he tape as well
Full technical spec of all heads is in our lists.

Write or phone for your copy of our free fists.

HART ELEETF}O”IIF KITS LTD
Oswestry, sﬂrrn'ro::hir:.- SY10 9AF.
Tel: 0691 2894
Telex: 35661 HARTEL G.

It's easy
to complain
about

Every week, millions of
advertisements appear in the
press,on posters or in the
cinema.

Most of them comply with
the rules contained in the
British Code of Advertising
Practice and are legal, decent,
honest and truthful.

But if you find one that,
in your opinion, is wrong in
some way, please write to us
at the address below.

We'd like you to help
us keep advertising up to
standard.

The Advertising
Standards Authority.

AS A Ll Brovk House Tormnglon Place, LondonWCIE THN

www americanradiohistorv com
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MASTER ELECTRONICS NOW'!

The PRACTICAL way!

This new style course will enable  You will do the following:
anyone to have a real understanding  @Build a modern oscilloscope

of electronics by a modern, practical : k
and visual method. No previous @®Recognise and handle current electronic

knowledge is required, no maths, and components

an absolute minimum of theory. @®Read,draw andunderstand circuit diagrams$§
You learn the practical way in easy @Carry out 40 experiments on basic

steps mastering all the essentials of [ i ;

your hobby or to start or further a electronic circuits used in modern

career in electronics or as a self- equipment

employed servicing engineer, @®Build and use digital electronic circuits

All the training can be carried out in and current solid state ‘chips’
the comfort of your own home and at :
your own pace. A tutor is available to @ L8arn how to test and service every type

whom you can write personally atany  Of electronic device used in industry and

time, for advice or help during your commerce today. Servicing of radio, T.V.;
work. A Certificate is given at the end Hi-Fi and microprocessor/computer
of every course. .

equipment.

NewdJob? New Career?New Hobby ?Get into Electronics Now!

' Please send your brochure without any obligation to | am interested in:
®

I COLOUR BROCHURE NAME C'iunq‘- IN ELECTRONICS I
3 ribed above

| ADDRESS |:_HA[)!UN\.'.J\TLHH{IHN(.. e o I

[ MICROPROCESSORS ATHES Ly
I ] LOGIC COURSE I
BLOCK CAPS PLEASE

POST NOW TO

' Bnl;lshNationalBadio&Electrmﬁcs School Reading Berks.RG17BR |

VALVE picen 00 25 |01 om MU D U LAH ELE C‘I’ HD I\H CS 95 HIGH STREET SELSEY, Nr CHICHESTER,
) 80 | 2 !
0:55 095 280 | 208t 130 SUSSEX.  TEL: SELSEY (0243) 602916
PCER 085 250 | 20P1 [T DISTRIBUTOR FOR SOLID STATE MICROWAVE [THOMPSON-CSH RF PRODUCTS GBCOS
VAT II\IBLUI]ED w1 e A
AI085 B s | e 0% |y b
. L85 | 205 135 " i
A%y oap | os0 | ecess  0as 070 | 750667 035 I, Dae D W B oot e Tl E??g
ANeD 820 | g8 LIS ) FCua 188 295 | 75246 0I5 8427 Iw 1048 12 175Mi €022 i y
ARG 0is | £83 105 | Pcie0 080 070 | 30C15  0s0 ’ o f13¢ | ne ne £0.98
M) Q0 | B9 VS0 | pcisz 00 2 | w617 0s0 o - S ot £0.98
ATPA  0BD | €652 280 | PCisd 096 130 | J0c18 245 MEGIE dw 148 12 4w 0188 Ve ot el
Bizh 180 | €455 0BS | PoiEs 150 100 | 0Fs 118 so121 iw 1248 17 1I5MI £275 S wath
[aEl] EFaE 080 | PCFET 050 116 | 3062 140 INBOSU dw 1248 12 [FELT €597 £11.50
D0 | I} 048 | P70 10 105 | 306117 125 s01143 10w 1048 12 175MH £1.75 £0.50
DET22 9 | eFige ol ool 185 055 | J0FL14 215 MED81 1% 6348 12 1S £2.56
Digs  BI0 | EFEDA A% | PCRE00 50 088 | 3001 110 e  dhy  Eee e Ay 914 £0.50; BF 180 £0.50; BF11%5 £0.50;
OW7E 035 | EFBIZ 078 | FCFEDYI 175 080 | 30L17 110 INEDBE 4w 454D 17 1ismme ciagg | ANA178 £0.82; BFYAD £1.15; 512110 BSX20/2N23653
DUa. M| Hue 1 | nan. b L0 | iz 118 01428 4% 6548 12 newe £17ss | £0.30
OVEEA 085 | EW30  OBS | PCREOS 245 085 | 30p13 125 ¥ o ; '
oveo? 070 | EL32 110 | PCFEOE 120 150 | JgPa 245 SOt416 1w 6748 172 175MH: £26.75
55, 1400 | L33 180 | pcraDe 275 085 | 35L66T 140 S 100w dEe 12 (TSMMe QLED ) gqumEgs
EEECC 180 190 | PCHIDO 135 076 | 35wW4 080 245590 10w 5268 136 175MHp £2.10 x JTFE 1100F DAU PTFE Film 1 1o 9pF 0 1.5
EEECCON 110 | BL37 440 | POIEL 0I5 290 | 357361 o ns591 15w 4408 136 175MH; ga.95 | Tetles PTFE 1 10pF 4dp. pF o¢
oo, lj: E::; ;-:: ?:i g:: °"3 40KDE 115 INS8E w 228 17 A70MH: £7A7 | 18pF 34p. Surplus 25-250F 22p.
1 3 080 | s0C5 116 INGE45 4 L] 17 470MH £9.65 .
1EOF 530 | BB oso 1 070 | 50C08G  1.35 S0113% 5: 1 58 1 -\JuMn: ) SPRAGUE (Grada 1) Mica Trimmers (500v) lor AF, Amps.
E1BICC 496 | ELBE n:: PCLEDS/BS 1.28 LIS 17581 125 SOII6 10w Py 12 A70MMHe raso | 257pF Blp. 4.20pF B6p. 7-40pF 86p. 16-100pF 98p.
A ol Bar A% | e 2% el e MSHE 10w €8 12 470MMe €202 | 25-150pF £1.09, 40-2006F £1.15.
EB91 080 | E55 080 280° 280 |7 SOI0E8 25w GHE 12 470MW:  £21.50
L33 LB | B5M 170 oo - S8 0w 438 12 40w £3125 | WEATSINKS single sided deal for RF amps ngzglu
TS0 080 | ELBD3 580 070 |8582 14D S01634 50w G0 12 470mMe £2033 | BMI 26 degiw
EBFE0 080 | ELS03 270 1.50 285* METREgET.
EBFET 080 | ELEDZ 170 1950 | 72308 1180 Ex Equip ZK5070 2. 30MH: 25wPEP 288
e Gu| dan  eas i T INSGAS Mot 12v 470MHz AW out E450 | ¢1NISHED MADE UP AND TESTED EQUIPMENT
70 (813 14E0 ING914 RCA 12v 470MHy 2w TuB [4.60 ;

1 340 | EM3T 18D : e 2 - he latest UHF
Eg: 0as Eusu [T1] :j:: gggi ‘::g ZVHBLY Mol Studless BLYIE 2w 470MH: £345 P,':z"d:’".,:::‘g m-“ i Iml,l_l. |I.,u|,-::.l,;',,. 'n\-
fCCHI 085 | MBI 088 085 |sE6x  amo 1387 ACA Studless S C1-12 CIC £345 | T h e el
R oM | om0 B8 |G 2 Free data sheets wath all purchuses which include typical P;u;Tai'HH” P"’ (i Irlaﬁsl e, Ak
T Em g.:; |.';g §§l' ‘::: ciEus e g J:‘I';;"EI; wsin the BFRJ4a 14
ECCES 080 | EY 110 | 355 010

170 | V6T 0
ftcss om0 | fvep oss i = LOW NOISE SMALL SIGNAL SEMICONDUCTORS.
ECCES 08D | EYE 1885 | 357 1.08 -
fCCIES 085 | 280 o 055 | 1625 1.80 BFRSD Mul T Pack 7548 NF 1GHz £282 I.INEMI AMPLIFIER MODULES for 144MHz without
Eg:g‘ :n Ei!lll 2:: :E ;:;? i:: BFRO1 Ml T Pack 2548 N/F 1.2GH £14s h/Dver. Size 55 x 9"mm with thermal interface. 5001
fcF82 085 | Grsor tap | Pm 0 Fr o BFR34a T Pack. 48 NT GHy £225 ,, M2 10 0 dw \ £19.75
han 108 | o2 10 ﬁ:ong'lgnzls 085 [5842 750 BFTE6 Law Intermod. T072 £259 | ppaz 161 X £21.75
os 198 | oe 1 1440 om |E ie 22332 ulé; 'l':"ﬁ']sq:fs‘“ Eg—:ﬂ PMZ- 25 w13 By £22.95
ECHAZ 120 | Gz31 295 | 0OMO3-25A 145 |g057 220 6 et =+ | CPM LINEAR AMPS with full RF Changeover. Sire
:gﬂ ‘;;: Ll I?I! Du\.lnaun: i H: :::E i;: B UHE-MISEET: BitI3 K E £1.30 B2x102mm. Preamp can be fitted in RX path. Spec. as
t%ug :;: KTEE 95 S ‘.;0 070 | 6oss 120 for PM Senies. Specity CPM type and add £7.00 10 PM
(T } 1280° ¥ 4837 1825 | 6l 090|067 230 setins prices
IE] 140 | Mg 250 | SCI/400 A4S0 | SE7754M 1630 | Elawa 080 |gos0 &30 UNELCO Cased RF Mica Caps. Fullowing Ps i
ECL8S 080 | Mg 750 | SCIE00 450 | SE755M 1460 | £J5 115 [p1as 435 10°20030/40/50°60:70/80pF £1,61; 100/150/180/250pF
e :1‘: MHI00) 2150 m‘! u gg;:iiau 1280 | assor (M5 fouss 520 £1.73; 1000pF £1.84. PRESCALER BOARD : 10 Sie 5593mm with mput
39 5] gn; u2s 115 | SRAGY 180 ng 50 :;:: :‘:: i“l[ISru-r'. 0 25mm 300mm Squae £2.30 Aa) sens ADmY 432mc uses MOT
10 085 | 082 088 | U2E 115 | 5046 075 | RusC 855 |g3i0 1400 PYE 851 170 1 2v Anoal Relays SPST Good:1a 1296MH: GOOMHe Ouly E23.00. 5v neg
O Silver Plated. RG43 Ty, £10.70 | E sujiply
SPECIAL QUALITY i L
VALVES End "3“5'5“”5 POSTAGE: £1 £3 45, E3-£5 550 £5.£10 60p, £10-
Tel . BlC: £15 750, £15-€20 90p. over £20 free Barclayeard or Access on arfees abme £10
retail ?119 3934, tlaﬂe arld e:nan 743 0899, PRICES MAY VARY  Delivery by return of pest. POST and PACKING ADD 50p TO ALL DRDERS.
Drders semt 15t Class Post where weight pemitg
COLOMOR 50773530 tonéon Tel. 01-749 3934 SAME DAY DISPATCH ON ALL IN STOCK ITEMS
(ELECTRONICS) LTD. Open Monday to Friday 9-1 pm, 2.00-5.30 Minimum invoiced order to approved customers £15.00.
170 Goldhawk Ad. London W.12 pm. Afl PRICES NOW INCLUDE VAT AT 15%
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PM COMPONENTS LTD. vaive & coMPONENTS SPECIALISTS

SELECTRON HOUSE, WROTHAM ROAD, MEOPHAM GREEN, MEOPHAM, KENT

E 0474 813 EX 965966 WEST ST G
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TIP29C
BF196 TIP30C

Many other items available
Please phone send list for quote
Allow 14 days for delivery

CALLERS WELCOME

* Entrance on A227 50yds * Hours
South of Meopham Greenby Mon.-Fri. 9.30-5.30
Little Blue House Saturday 9.30-12.00
P. & P. 50p. Please add V.A.T. at 15%
* 24-HOUR ANSAPHONE SERVICE *
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~ 'SLIMLINE TELESCOPIC MAST

The SM30. a purpose designed telescopic tiltover mast with a slim unobtrusive
silhouette, structured for single winch operation and either wall or post mounting.
Extending from about 15t up to 3111 it lowers down to about 3ft lor easy access.
It can be seli supporting with many small or medium sized aerials or guyed for
larger HF or VHF types.

NOTE THESE FEATURES

% SLIM UNOBTRUSIVE SILHOUETT

MONITOR SCOPE Solartron type CT316 for use on 240v mains, as 3'
Tube, Y shift Voltmeter, T.B. range .1 Sec to 1 Us, Signal I/P range 1 to 500v
¥ Amp bandwidth 750Kc to 5Mc/s, Var T.B. delay, Signal delay, Time Mark
calibrator, etc. In case size 11x9x20" these units are intended to work with
triggered T.B. can be uaes as normal scope with limitations, tested with
handbook. £65.

DN ZOoa-Hrao

SAl
EN

* o o o o o

Prices
SM30DWM (Wall mounted)
SM30PM (Post mounted)

OPTIO

MOBILE TRAILER AT1 for SM30 or others
Prices are incl of VAT and UK. Carr. CW.0.
WE DESIGN. WE MAKE. WE SUPPLY DIRECT. You get unbestabls valua.
WE ARE THE ONLY MANUFACTURERS OF THIS MAST . .. AND DTHER
ALTRON PRODUCTS.

Special

just phone. Callers Welcome.

E.
TELESCOPIC AND TILTOVER FOR EASY AERIAL TWEAKING.,
WALL OR POST MOUNTING.
SIMPLE ONE WINCH OPERATION.

HOT DIP GALVANIZED FOR PROTECTION.
OPTIONAL ROTOR HEAD UNITS (extra).

TAKE THE STRAIN OUT OF AERIAL RIGGING AND GIVE YOUR SIGNALS
A HEAD START WITH THE ALTRON SM30

FETY UP LATCH TD RELIEVE CABLE.
GINEERED T0 B.S.l. STANDARDS.

£215.50
£225.00
£11.50
£28.50
POA

NAL RT1 13" Reducer tube
RH1 Rotor Head

applications undertaken, Send SAE. for further details or

UNIVERSAL
MAIL ORDER OR COLLECT AERIAL
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INTERCOMMUNICATION SET. TYPE 36 for use by A/C ground servic-
ing teams in conditions of high background noise, provides communications
between up to 3 persons by means of headphones & throat mikes, supplied in
fitted chest size 20 x 13 x 13" with Amp & P.U, for use on mains or 28v
DC also as range of ext cables 25 & 120ft, cable clamps, supplied with circ
good condition. £45.

INVERTOR UNITS for use with MK. 123 T/R 12v DC I/P O/Ps 425v DC at
120Ma or 180v DC at 40Ma, 6v DC at 2.5 amps in case size 5x4x3" tested
with circ. £12.50.

AIRCRAFT INTERNAL P.A. EQUIP. Ex Comet A/C comprises Speaker
unit size 17x3%x24" this contains 4x3 ohm 3x3" speakers, Amplifier unit
this fits into end of speaker case, lightweight handset with 50 ohm mike, Amp
req supply of 9 to 20v DC, the mike will not work amp direct a pre amp is re-
quired circ of this and main amp supplied, good cond. £17.

RADIOSONDE UNIT TYPE 11 used to provide weather information at
high altitudes, contains small vaive Tx on 27 Mc/s this transmits a Modulated
signal in Audio range from 3 Sensors that measure Temp, Press & R.H. these
are swt in by wind operated rot swt, supplied in new cond with circ & chart
reqs 90v HT & 2v LT. £7.50.

POWER INVERTOR UNIT. 195 I/P 24v DC at 10 amps O/P 230v AC at
140 watts 50c/s Sine Wave rotary type in case size 12x11x 18" tested. £45.

RECORD PLAYERS made for M.0.D. in wood case 3 speed with Goldring
deck valve amp with circ good condition. £45.

MARCONI TF1041B mains operated Valve Voltmeters ranges DC volts
300MilV to 1Kv FSD in B ranges, A.C. Volts 300 Mil/V 1o 300v in 7 ranges,
Resistance 50 ohm to 500 Meg FSD in B ranges, input res 100 Meg DC 5
Meg at 1 Ke AC, will measure RF to 500Mc/s or 1500 at reduced accuracy,
size 11«8« 7" tested, with handbook. £48.

-~ Simple easy lixing, just assemble, adjust to suit opening, extend foot and
fock in position, — Up in a Jilt!! No roof climbing!! Suits most windows.
25" 10 42" (extensions available), Accepts many types of CB. Amateur or TV

&

Pricas: QM1 std. £27.60 inc. VAT. UK P&P £2.00
1

Above prices include Carr/Postage & VAT.
Alfow 7/14 days for delivery.
Goods ex equipment unless stated new,
SAE with enquiry or 2 x 15%p stamps for List 28.

A. H. SUPPLIES

122, Handsworth Rd., SHEFFIELD S9 4AE.
Telephone: 444278 (0742).

CW.O.  Allow 14 days for defivery.

Aliweld Engineering.

FACTORY 6, 232 SELSDON ROAD,
SOUTH CROYDON, SURREY CR2 6PL.
 Telephone: 01-680 2985, 01-681 6734
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Logic

. Spend Less

LP-1 Logic Probe
The LP-1 has a minimum detachable
pulse width of 50 nanoseconds and
maximum input frequency of 10MHz.
This 100 K ohm probe is an
inexpensive workhorse for any shop,
lab or field service tool kit. It detects
high-speed pulse trains or one-shot
events and stores pulse or level
transistions, replacing separate
level detectors, pulse

detectors, pulse stretchers

and pulse memory devices.

All for less than the price of a DVM

£31.00*

Otacel LP-3 Wlustrated

MEM

PULSE

S80Hd O33d8 HBIH =)ol

[+]

A LP-2 Logic Probe
The LP-2 performs the same
basic functions as the LP-1,
but, for slower-speed circuits
and without pulse memory
capability. Handling a
minimum pulse width of 300
nanoseconds, this 300 K ohm
probe is the economical way
to test circuits up to 1.5 MHz.
It detects pulse trains or
single-shot events in TTL, DTL,
HTL and CMOS circuits,
replacing separate pulse detectors,
pulse stretchers and mode state
analysers.

{Available in kit form LPK-1 £12.50)

£18.00*

OMouel LP 3 ilustraned

DTL
TTL

E-a’l

CMOS

Qur LP-3 has all the features of the LP-1 plus
extra high speed. It captures pulses as
narrow as 10 nanoseconds, and
monitors pulse trains to over 50 MHz.
Giving you the essential capabilities

of a high-guality memory scope

*price excluging P.&P. and 15% VAT

OTL. HTL and CMOS circutls

GLOBAL SPECIALTIES CORPORATION

Prices include P.&P. and 15% VAT

The logic probes shown are all sultable for TTL

robes

Test More

Qf

LP-3 Logic Probe

at 1/1000th the cost.

LP-3 captures one shot or low-

rep-events all-but-impossible to

detect any other way. |

All without the weight, bulk, |
inconvenience and power

consumption of conventional methods.

£49.00*

[+ TAPIN)

o1

The New Pulser DP1

The Digital Pulser: another [
new idea from G.S.C. The
DP-1 registers the polarity of
any pin, pad or component
and then, when you touch
the 'PULSE’ button, delivers
a single no-bounce pulse to
swing the logic state the
other way. Or if you hold the
button down for more than a
second, the DP-1 shoots out
pulse after pulse at 1000 Hz.
The single LED blinks for each single
pulse, or glows during a pulse train.
If your circuit is a very fast one, you
can open the clock line and take it
through its function step by step, at
single pulse rate or at 100 per
second. Clever! And at a very

reasonable price. £51 00*
O WMokl LT lhsteated

G.5.C. (UK) Limited, Dept. 611, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.

ILFHIESH& onty e | £22.42 | OO Lp'lzsaoabﬂl_ﬁmgs EI0ky L°K|E1552}.0q I

CSe] —

G.S.C. (UK) Limited, Dept. 611
Unit 1 Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.

Telephone: Saffron Walden (0799) 21682.
Telex: 817477.

Practical Wireless, May 1982

I Name ___

I | enclose Cheque/P.Q. for €___
Amerncan Express card no.
I FOR

I number and your order will be in the post immediately.
I S S I BN S BN IR .

www americanradiohistorv com

Address __

IMMEDIATE ACTION — The G.S.C. 24 hour, 5 da day a week service
Telephone (0799) 21682 and give us your Barclaycard, Access, American Express

or debit my Barcfavcardfﬁ\ccessf I

_ exp.date_
For FREE l
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tick box |J
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Selling or Buying

A Classified Advertisement could
solve your problem at very little cost.

Ring Linda on
01-261 5846

Tawer, Stamford St.,
5846).

SMALL ADS

The prepaid rate for classified advertisements is 32 pence
per word (minimum 12 words), box number 60p extra.
Semi-display setting £10.70 per single column centimetre
{minimum 2.5 cms). All cheques, postal orders etc.,
made payable to Practical Wireless and crossed “Lloyds
Bank Ltd". Treasury notes should always be sent registered
post. Advertisements, together with remittance should be
sent to the Classified Advertisement Manager,
Wireless, Room 2612, IPC Magazines Limited, King's Reach
London, SE1 9LS. (Telephone 01-261

NOTICETO
READERS

Whilst prices of goods shown in
advertisements are correct at

the time of closing for press,
readers are advised to check

with the advertiser both prices
and availability of goods before
ordering from non-current issues
of the magazine.

to be

Practical

Receivers and Components

VALVES, RADIO. TV. Industrinl transmitting. Despatch
ed 10 all parts of the world by post, /00 parts in stock,
Quontion S.ACE. Cox Radio (Sussex) Lud.. The Parade.
Fast Wittering. Sussex. Tel. 2023 (024 3661,

REGENCY 28-350MHz Scanner Receivers now tune in all
the action . .. Fire. Police. Emergencies. Aircraft, Marine,
Amateur Radio and more! For details plus full colour
catalogue please send SALE = 20p. D. Tavlor, 8 Emmerson
St.. Crook, Co Durham

HIGH STABILITY MINIATURE FILM RESISTORS 6%
W E24 Series 0.51R-10MO. (Except 7M5, 9M11—1p
D.125W E12 Series 10R to 1MB—2p. 0.5W Ei2 Series
1RO to 10MD.—14p. 1.0W E12 Series 10R 10 10MO—3p.
W Metal Film E12 series 10R to 1MO 5%—2p. 1%—3p.
CAPACITORS,

MULLARD Min. Coramic E12 100V 2% 1. 8pf. 10 47pf —3p
2% S6pl. to 330pl—4p. 10% 390pf. 10 4700pf.—8
Plate Caramic 50V Whkg. Vertical Mounting.

E12 22pf 1o 1000p!. & EB 1KS5pl, to 47Kpi—2p
Miniature Polyester 250V Wk‘? UomnlMounﬁ s
01, 015, 022, 033 068 m!ds —ap

- 0.22 —6p. 033 & 0.47—8p
0.68- “11p. 1.0—15p. 1.5 -20p.22 22p

ELECTROLYTIC. Wire Ended (Mfds/Volts),

047/50 sp 2278 Bp 10025 402 1
1950  Sp 2250 6p 10050 B 4040 16
2250 Sp 4116 6y 22016 gp 100015 15
4750 S 41725 Gp 22028 8p 100025 25
10050 Sp  alsp Bp 23050 wop 100040 3Sp
216 6p 1006 Jp 27076 Vi 220016 20p

TANTALUM BEAD SUBMINIATUHE ELECTHDI.YTICS.
0.1, 0.22. 0.47, 1.0, 2.2 . 35V 6.3V—14p
4716V & 25V -18p. 10/16 & 22/ 5 20;. 1012529
10/35v, 22016V, 47/6.3v. 68/3V & 100/3v—30,
15/26, 22/25, 47/10—35p. 47/16—B0p. 220/16 -£1.28
Polystyrens 63V Whg. E12 Series Long Axial Wires.

10 pf. 10 820 pt.—3p. 1000 pf. 1o 10.000pf—4p
TRANSISTORS.

BCIOZ/@BO 12p HCIEZL 8p HF197 10p

BC147/8/'9 10p BC1B4AL Bp BFY50/51 5 "18[}
BCIST/HG 10p BC2121 Bp HFxBE 25p
BC547CBLOCTR  KEYIO 15p  2N2926 Tp
BCHS7CBCYCTp BF195 10p  2M3055 50p

B Pin DAL ic's 741 Oplamp

18p. 555 Timer—24p
Hokders 8 Pin

9p. 14 Pin -12p. 16 Pin—14p. 18 Pin

16p. 28 Pin 25p. 30 Pin 30p.

DIODES {p.i.v./amps)

75/25mA INGTIE 2p 1ZS001A aY127 10p
100 1A NADDZ & 400 34 IN5404 14p
BOO 14 INA00G  6p B0 1 5A ST S5p
100014 1NADO? Tp 30 150maA AAYIZ 12p

ZENER DIODES.

E24 ‘nrlp: V3 1w 33V AQ0OMmW—Bp. 1W -148p
L.E.D. s 3 mm. & 5 mm. Hed —10p. Lreen, Yellow—14p
Grommets for 3 mm —13p. Holders for 5 mm.—2p
FUSES. 20mm. Glass, 100mA 1o 54 0.8 —S5p. A/S—8p.
VOLTAGE REGULATORS -. 5V _HV, 14V, 185V 10UmA —35p
5V, BY, 12V. 18V 18V & 24V 0.5A -60p. 1A—B5p
PRESET POTENTIOMETERS

SOmW & {W 100R 10 TMO-—7p.

PAIRS BATTERY SNAPS PP3 — B6p. PP9—12p.

THE C. R. SUPPLY CO.

127, Chesterfield Road, Sheffield S8 ORN.
V.A.T. Inclusive Prices, Postage 15p
(FREE over £5.00)

WE REPAIR/RESTORE valve type communication
receivers with 1 one vear guaramtee. For a free guote
telephone Corby 61697, Vintage Brinsh Radio
Components Coe 22 Thurso Walk, Corby. Morthants,

HALF-WAVE DIPOLES. Tuneable 6-11m bands with wall
mounting brackets & fittings. £7.50 + 50p P/P. R. K.
Communications. 27 Mountside Crescent.  Prestwich,
Manchester.

3

PROTECT YOUR RIG with an overvoliage crowbar
module. Connects across 13.8V supply, fully built. Includes
25 amp thyristor, Only £4.75 inc. post and V.AT-
Fremark Electronics. Strattons Walk, Melksham, Wilts,

CRYSTALS Brand new high-precision. You benefit from
very large stocks held for industrial supplies. All narmal freq
standards. baud rates, MPU, and all magazing projects inc
HC33/uU: 1.0, £3.75. 2.-5625 MHz, £3.50. HC18/U: 4.0,
5.0,6-0.7.0.8-0,9.0.10-0, 10-7, 12.0, 15.0, 16-0, 180,
20:0, 38-6667 MHe £3:35. Selected fregs stocked in
Glider, Marine and 27 MHz bands. Any freq made 1o order in
B weeks lrom £4.10. 2-3 week service available.
FILTERS Your best source for 6 and 8 pole and monolithics
for AM, CW. 55B, FM, on 455 kHz, 1-6. 9.0, 107, 214
MHz, etc
Prices inc. VAT and UK post. SAE lists,

P Il GOLLEDGE ELECTRONICS
bDw, -{_:‘m Som;rnL‘I'Aw 5NS,

BOURNEMOUTH/BOSCOMBE. Elecironic components
specialists for 33 vears. Forresters (National Radio
Supplies) late Holdenhurst Rd, now at 36, Ashley Rd..
Boscombe. Tel, 302204, Closed Weds.

G2DYM ANTI-INTERFERENCE
ANTI-TVI TRAP DIPOLES
TRANSMITTING & S.W.L. MODELS
Data Sheets Large SAE. Aerial Guide 50p.

Indoor and Invisible Aerials £3.50.
Callers welcome Tel: 03986-215

G2DYM, Uplowman, Tiverton, Devon.

For Sale

NEW 1982 ACE COMPONENT CATALOGUE. Let
vour problems be our business, Be certain: have your com-
ponents delivered quickly and efficiently and get that pro-
ject working, Send 30p now for the easy 1o use 1982
Catalogue 10: Ace Mailtronix. Dept PW. 3A. Commercial
Street. Batlev. W, Yorks. WF17 5HJ.

RTTY/CW READER

Decode the audio tones Imm vour :ecewer with tms 2asy to
build board which g code on
a bright B-character alphanumer-: "LED dnspln\r 510 30
w.p.m. maorse, 45 and 50 baud RTTY plus morse keying
practice. Available only as kit at £68.50 (excluding case).
Display expandable to 12 or 16 characters. PCB and chips
av;;lahh.- separately. - SAE Prices. Construction data £3.95
« SAE.

Macritchie (Micros),
100. Drakies Avenua,

Inverness IV2 35D.

VHF CONVERTOR 45-2200 MHz, Tuneable if £8.50, TVDX
VHF-UHF convertor, Receive VHE Is on UHF TV set
L£10.80. 934 MHz C.B. convertors available. SAE date, lists.
H. COCKS, Cripps Cormner. Robertshridge, Sussex. Tel:
O5RE 317,

Aerials

COPPER AERIAL WIRE I4swg hard drawn 70" £5.34,
140" EBS jpe. VAT, Postage £1.75. T.M.P. Electronie
Supplies. Unit 27, Pinfold Workshops. Pinfold Lane.
Buckley, Clwyd. North Wales,

TV-FM-DX
UOSAT (145.825 MHz)
AIRBAND (118-136 MHz)
Our wn‘]e N‘mgc of aerials and reception aids is detailed in
our G . ‘one-off’ VHF aerials
and DX advice by our practicing experts Roger Bunney and

NEW BACK ISSUES OF “PRACTICAL WIRELESS™
available 90p cach. post free. Chegue or uncrossed P/O
returned i not in stock - BELL'S TELEVISION
SERVICE. 190 Kings Road, Harrogate. N. Yorks. Tel
(0423) 35885,

AMATEUR EQUIPMENT bought and sold. Cash
waiting. Contact GIRCQ Hornchurch 55733 evenings.

OSCILLOSCOPES. “Hameg™ HM412 as new. Offers.
“Solartron”™ types CD.7T11s.2 and CD.1212, later with
new long-persisience whe. £10 and £25 respectively, Buyer
collects. Ring Alsager 3043,

TELEPRINTERS, two "Creed”
collects. Ring Alsager 3045,

7B. £15 and £10. Buyer

FOR SALE. Collector’s items. T1154 Transmitter. 19 set.
several valve radios 193050, T8rpm portable disc recorder.
isotope counter. HV power packs. [035DB oscilloscope.
Tel. Oxford 68930,

DX 300 Digital Readout BFO Total Coverage. Mint condi-
tion. £100, Whitley Bay 320403,

Wanted

ELECTRONIC COMPONENTS PURCHASED. All
types considered — Must be new. Send detailed list — Offer
by return WALTONS. 55A Worcester Street.
Wolverhampion,

WANTED PRACTICAL WIRELESS. June 1951, 1952,
1960, October 1952, Good price paid. Box No, P.WI1 157,

Record Accessories

includes

STYLI for Music Centres ete. Free list for S.ALE..
wther accessories, FELSTEAIL
Lane, Gatlev, Cheadle, Ches

Books and Publications

NEW HANDY FREQUENCY CHECKLIST (MW, LW:
Europe, U.K.) with unique map for bearings, £1 post paid
or 6 IRC. - Dial-Search. 9. Thurrock Close, Eastbourne
BN20 YNF.

David Martin. We cover all frequencies above 27MHz.
WB7/AB omni-directional Airband aerial £13.85
WB3 Wideband Band 1 3-element TW/Dxing array  £27.75
I.ab?ear CM7065 High Gain (26dB). low noise (less than
2dB) 40-BEOMHz Masthead amplifier £16.95
Matching Power Unit f'l-'.i 50
All above prices include VAT and tage. 1982
is 50 pence. leallets on Air/Marine/TV-DX aerlals
available. (SAE please).

SOUTH WEST AERIAL SYSTEMS (PW)

10 Old Boundary Road, Shafiesbury, Dorset

Tel (074714370

82
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“WORLD RADIO TV HANDBOOK"™ 1982, Write for
details. *Broadcasts to Europe™. quarterly frequency guide.
£1.30. full vear £4.50. Trade/club enquiries welcome.
Pointsea. 25 Westgate. North Berwick, East Lothian.
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Insurance

Service Sheets

INSURANCE. Protect your rig, computer etc.. against
theft or damage. For quote write to: Pat Urguhart
Insurance Services, 7. Padwell Lane, Bushby, Leicester. Or
phone G4 DR 0533 412138 after 6 pm.

Software

ZX81 — MORSE TUTOR. Sound plus visual. Excellent.
Cassette with hardware kit £11.99. Cassette only £5.99,
Satellite Orbit Predictions. ZX81. — 16K program; Oscar,
Uosat. Russians. Cassette £4.99, (Information S.A.E.),
Jonathan Lipman. Sutton Courtenay, OX 14 4AH.

ZX-81 SOFTWARE. Morse Tutor £3.95. S.A.E. details.
J. V. Moss, 66, Littleheath, London SE7.

Services

G I TECHNICAL INFORMATION SERVICE
L ® 76 CHURCH ST., LARKHALL, LANARKS.

Any published full size service sheet — still only £1 + s.a.e.
Repair data your named T.V. £6.50 (with circuits £8.50)

ploded diag of d ti {i ive circuits) most leading

ers — 2 huge binders for £26.5r0 with ;’me '; year’s updating service.

S.A.E. for free newsletter, price lists, any quotation, bargain offers, unique T.V. publications.
2 big catalogues list thousands service sheets/manuals plus £4 vouchers for £2 + large s.a.e.
Complete British Colour TV circuits, etc. in 3 huge binders only £39.50.

Phone: 0698 883334 anytime. Callers 4-6 pm weekdays, Sat. 11-1.

Giant coll

Ll rapr

SERVICE SHEETS, Radio. TV ctc. 10,000 maodels.

SHEET METAL WORK, finc or general front pancls
chassis. covers. boxes. prototypes. | off or batch work. fast
turnround. 01-449 2695, M. GEAR LTD. 179 Victoria
Road. New Barnet, Herts.

Courses

COURSES - RADIO AMATEURS EXAMINATION.
City and Guilds. Pass this important examination and ob
tain your licence. with any RRC Home Study Course. For
details of this and other courses (GCE. professional ex-
aminations. cte.) write or phone - THE RAPID RESULTS
COLLEGE, DEPT JXI. Tuition House. London SWI9
4DS, Tel: 01-947 7272 (Yam—5pm) or use our 24 hr
Recordacall Service: 01-946 1102 quoting Dept, JX 1.

30,000 SERVICE SHEETS IN STOCK
COLOUR MANUALS ALSD AVAILABLE

TV Monos, Radios £1.25 - Tuners £1.25 — Tope Recorders. Record
Players £2.00. Transistors from £1.25 - Car Aadio £2.00 « SAE. -
Stereograms & Music Centres £2.00. Radiograms £2.00 - Also Colour
available. — State If circuit will de, if shasts sre not In stock. All TV
Sheats ara full length 24 x 127 not in Bits & Pieces, All other Data full
lengths. Froa TV Catalogue with ordor. Crossed P.O.'s retumned if sheats
not in stock. S.AE. please.
£2.00 OLD Valve Radic,

C.CARANNA
72 Beaufort Park, London NW11 6BX

Catalogue 25p. plus S.AE. with orders. enquiries.
TELRAY, 5 Henderson Street. Preston PR 1 TXP,

CLEARANCE SALE of Service Sheets Ip each. S.ae. for
details: Hamiltons, 47 Bohemia -Road. St Leonards.
Sussex.

Personal

01-458 4882 (Mail Order) CHRISTIAN SINGLES HOLIDAYS. Weekend

houscparties. Friendship comacts nationwide, C.F.F.
Dept/B89. Edenthorpe. Doncaster,

Miscellaneous

MORSE CODE CASSETTES

Cassette A: 1-12w.p.m. for amateur radio examination.

Cassette B: 12-25 wpm, for professional examination

preparation, Each cassette is type C90.

Price each Casstte {including booklets £4.75.

Price includes postage etc, Overseas Airmail £1.50 extra,
BARCLAYCARD (VISA} NUMBER ACCEPTED

MHEL ELECTRONICS (Dept 2), 12

Longshore Way, Milton, Portsmouth PO4 BLS.

NEW INTERNATIONAL LIST of acronautical [re-
quencies including airports. air traffic control centres.
weather reports. beacons., long range HF stations. callsigns
ete. Part | Europe 384 pages £7.50p. International list of
maritime frequencies including coast stations, long range
HE stations, broadeast times. callsigns. distress frequencies
ete. Part | Europe. Africa and Asia 385 pages £6.70p.
P&P £1.50 per order. Other parts available. PLH
Eleetronics, 97 Broadway. Frome. Somerset BA 11 3HD.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wireless for........ccoeviciicinnnn
insertions | enclose Cheque/P.0O. for £.....ccoveieennnincieeininnens
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless).

Send to: Classified Advertisement Manager
PRACTICAL WIRELESS,

Classified Advertisement Dept.,, Rm 2612
King's Reach Tower, Stamford Street,
London SE1 9LS Telephone 01-261 5846

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS.

Rate
32p per word, minimum 12 words.
Box No. 60p extra.
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WAVEGUIDE, FLANGES & DISHES. All standard
Miscellaneous Cont sizes & alloys stock. Special sizes 1o order. Call Earth TlME WRONG?
Tngnns., 01-228 7876. 22, Howie Street, London SW11 MSF CLOCK is ALWAYS CORRECT - never gains
i or loses, SELF SETTING at switch-on, 8 digits
. h D. H . Mi d S ds,
SUPERB INSTRUMENT CASES by Bazelli, manufac- ALUMINIUM TUBES FOR AERIALS, various sizes E;‘.‘r"m;;";n d";’:p v;::":;;';araﬁ:;’;c"ni':l‘f
.lure'd r.mm PVC Faced .Sl“]" Hundreds of pco_pic and available. Nerva Metals. Tel. 01-904 4647, put for computer etc, r'&r.:si\res Rugby 60KHZ
industrial users are choosing the cases they require from atGia ime sicale: DU aRtanat. 1000Ksm
our vast range. Competitive prices start at a low £1.05. gna‘s, .
: A Lt = s range, GET the TIME RIGHT, £62.80.
Chassis punching facilities at very competitive prices. 400 3
. V.L.F.? EXPLORE 10-150KHz, Receiver £16.50.
models to choose from. Suppliers only to Industry and the THE SCIENTIFIC & :
Trade. BAZELLI, (Dept No. 25). St. Willrid's Foundry LOSING DX UNDER QRM? DIG it OUT with a
; o p sl e WIRE COMPANY Tunable Audio Notch Filter between your
S5 Sty Canemier Lyl 0 Gl PO 8Box30, London £.4 receiver and speaker, BOOST your DX/QRM
Tajaphotia 03-821. 1368 ratio, 40dB notch, hear WEAK DX, £13.80
ENAMELLED COPPER WIRE Each fun-to-build kit includes all parts, printed
SWG 1ib 8oz 4oz 20z circuit, case, instructions, postage etc, money back
PRACTICAL WIRELESS PCB 351039 32 210 198 oes i el i
‘s 1o . : : .
y , S . 401043 4.87 2.65 2.05 1.46 CAMBRIDGE KITS
Drilled 1-5mm ‘(;In_t:s. Fl.hn: Fry's Roller Tinned ad 1047 8.37 532 319 2.50 45 [PE) Old School Lane, Milton, Cambridge.
T0cmf2m Converter WK 103 £3.64 4B 1048 1598 9.58 5.38 3,69
DEC 81 Crystal calibrator WR135 £1.69 * E -
JAN 82 RF Noise bridge WR137 £1.25 SILVER PLATED COPPER WIRE
Morscdpraclicfvim gRBB ’n.zu 14 to 30 6.63 3.86 2.28 1.50
FEB 81 3 Band Short Wave Converter WR14()-1-2 . 581
MAR 82 lambic Keyer WRI4 s187 ,, TINNEDCOPPERWIRE When replwng: to Classified
APR B2 A UP Converter WR143 Z R 14 to i Al 1. .94 i .
Mobile Radio Alarm WK104 £1.23 — 53 PVIC tabla mibked ealours E6.00, Advertisements please ensure:
For full st and current pch's send SAE Peb's also produced 1o customers % 1LL DRF FRESE-S AR cable mix .00,
] mnn-;_;l ;:;ﬂ! enquiries welcomed. Wiite for q.mE. r,wgﬁwmp Prices m;l;g? P{:;P al;r.:::m‘. Cl;de_rs under\.\lllf_z add 20p.
Pestage - & p pastage and packing o complete order Europe 70p or list of pper/Resistance Wire. A Th
it ; at you have clearly stated
PROTO DESIGN Dealer enquiries welcome. ': :‘ ¥ - Y
14 Downham Road, Ramsden Heath, your reqUiremems.
Billericay, Essex CM11 1PU. Telephone 028B-710722
ICOM TRIO/KENWOOD OWNERS. Very informative (8) That you have enclosed the
separate newsletters, Details: S.AS.E. GIRKC Q. T.H.R. nght remittance.
CURE M.W. TV BUZZ. Co.Channel. Interference £1 + SAE 3
for details. WHITEHURST, 45. Burns Road, Congleton, CENTURION BURGLAR ALARM EQUIPMENT. Send ':C] That YDJJT name al"l.d address is
Cheshire. SAE for list or a cheque/PO for £11.50 for our special offer written in block capitals, and
of a full sized signwritten bell cover, to: Centurion, Dept : .
PW. 265 Wakefield Road, Huddersfield, W. Yorkshire. (D) That your letter is correctly
caes B B arelveand Tels 4-35527. :
Access & Barclaycard. Telephone orders on 0484-3552 addressed to the advertiser.
BURGLAR ALARM EQUIPMENT. Ring Bradford
BA I I E R I E S (0274) 308920 for our catalogue or call at our large show-
PRIVATE & TRADE ENQUIRIES WELCOME rooms oppasite Odsal Stadium. This will assist advertisers in
FULL RANGE AVAILABLE. SAE FOR LISTS. £1-45 |, 1 i
Bookiat “Nickel Cadmium Power” plus Catalogus, Wote or e sl processing and despatching orders
call, Sandwel ant Ltd, Union Drive, LOMERE. ussian  translations). with the minimum of delay.
2%??3&8&?5‘;#?8%%? MIDLANDS. 021354 §764. Psychotronic generators. Kirlianography, Gravity Lasers, 2 Wm:erdelay
* NEW SEALED LEAD RANGE AVAILABLE * Telekinesis. Details S.AE. 4" x 9" Paralab, Downton,
o Wilts.

THE MEKON

It's easy
to complain
about
advertisements.

i an advertisement is wrong,we're here to put it right.
ASA Ltd, Brook House Tornngton Place, London WCIE 7HN.
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IONISER KIT

This negative ion generator gives you the power to saturate your home
or office with millions of refreshing ions. Without fans or moving parts it
puts out a pleasant breeze. A pure flow of ions pours out like water from
a fountain, filling your room. The result? Your air feels fresh, pure, crisp
and wonderfully refreshing.

20, Barby Lane,
Hillmorton
Rugby, Warwichire Gv22 50J.
Fol: Rugby (0788) 76473
Cash with arder, mail order only or callers by appaintment. A.hfprrces include VAT at 15%, please
add 60p post & packing. Full money back guarantee on all items. Allow 14 days for delivery.

AJH ELECTRONICS

. " FT101 NBFM ADAPTER

All parts, PCB and full instructions. s £12.50 Ha

A suitable case, including front panel, neon switch etc. ............... £6.50

Ambic Keyer ZW19  March '82 £36.75 {

3 band Short-wave Converter ZW20 Feb 'B2 £38.50 |

Modulated Waveform Generator ZW21  Feb 'B2 £90.00 et o T FTIOTE L

Morse Practice Oscillator ZW16  Jan 'B2 £8.25 _—_ _ . Suitable for M o c e B alot he:new lagslisation of ERE
1 1 » ga isation ol or

R.F. Noise Bridge ZW16  Jan'82  £17.50 3 s Ca Uk wou can now Use your older FT101 on these bands by ading ono of our super

SWR Warning Alarm ZW18 Nov ‘81 £6.20 FM Adapters. This unit will give transmit and receive facility without having to drill any holes or

: " ificati 101, just pl It ting sockets at the rear of the FT101, only
?DcrpiZm HECBW’E COnv&r‘lE[ Zw17 Nov ‘81 £22.50 ::: rxﬁlf::ng:n;r:g\:g:r“mg tl{;sc!grlill?:rlca?\gﬁls-lllrn‘ig wire is r:\_rﬂy required for the transmit
Be%nners Short-wave Receiver mode. The adapter al;;‘o hahs aF‘Pﬂ)IEI in 1'.:}%0_!(H; ‘?"‘":";Fg:‘ U-'Ih 9 ‘(a“;%lL:;bru;:: T h?or
H 5 used in conjuction wi .

{ Omp,onents onlyi ZWn Sept ,81 £13.50 :;gis:;nEnrglg?:sl?a::::n:;i:g modesl or bands jusl] switch the adapter off and this reverts the
Automatic Cut-out Power Supply ZW12 July '81 £12.50 FT101 back to normal operation. Deviation, Mic gain & tone burst are all udgstabln with pre-set
Active Receiving Antenna ZW10 March '81 £9.00 control internally 5o can be set to your requirements size only 185x105x42mm, PRICE
Tape Slide Controller ZW5  Jan'81  £41.40 e B e o P oen p that oid type Rx. with our ready made unit sxe only
Beginners 2 metre Converter ZW6 Sept ‘80 £15.00 60+40mm, 25db gain with 1db pfrf.ﬂvl:lig\ pri-se! ‘alznncgnlrol. PCB only - £8.00 or built into
Model Railway Controller ZWa Aug ‘80 £21.50 g’gg’gﬂgg#ﬂ‘fﬁ;ﬁ'ﬁ“;ﬁ" FRAEAEN LN
VHF/UHF Repeater Station ZW7 June '80 £22.50 2NG083 £6.50, SD1212-6 122.506 Pg;gsﬁs gﬁ.:?glé ;T;ssssac&ﬁ% ;T;szsaa g: Pszggg

i i wa ! .00, PT4236C £4.50, 2N507 X A 3 3
:V;d; bandh F;,F Preampiifier §W1 4 j::: gg 51:;22 Eﬂfsoa'l so;, 25C1909 £2.25, 25C2078 £2.50, 25C1306 £2.50, 25C1507 £3.00.

eech Processor TS/MOSFETS-
OTHER KITS ;Skgé super low noise 1.1db « 150 MHz with 26db gain, 16db gain 3.5db nf « 900 MHz.

i K . with heet.

Voice Scrambler (No Case) . ZAB6 £14.50 e i R204) e, SEKEY sim. (40673) 70p, 3SK45 50p, BFRE4 sim. (40673) 60p,
(Extra kit provided for unscrambling) Eﬁgg&?pﬁaﬁﬁsﬁrﬁs:s: 30p, BF256 38p, 2N43B1 “P” chan. 35p.
|~ amps.
?ch Sp"’gdl C"m’o"te’ mgscf;a} I Z?g ) £13.50 BE160 30p, BF 166 25p, BF 152 15p, BF576 (pnp 1200 MHz) 20p, 2N4957 (pnp 1GHz 3} db
or model car control -12 volts up to 15 amp NF) 30p, 512110 [BSX20) 16p.

MDABOO 50 volt « B amp bridges 70p each.

VHF/UHF SWITCHING DIODES BA243 (VHF) 20p, BA244 (UHF) 26p.

VARICAP DIODES ITT210 20p, BB 105 set of 4 60p, BB141 20p.
PLUGS/SOCKETS-PL258 plugs 50p, S0239 soc. 45p, PL259 right angle plugs for URTE,
RGEB etc. 70p, PL258 couplers for plug — plug 62” BNC flange sockets 65p, BNC cable
mount sockels , PL259 reducers for RG5B etc. 15p.

CRYSTAL FILTERS—ITTO24DE 10.7 MHz =3} KHz £5.00, LOU/445/9098 10.7 MHz +7%
¥ Hz ex-equipment £6.00, BF4133 10.7 MHz S5B 1sb only £4.00. L

LOwW Panl LE RELAY two pole change over ideal for AE, switching at 145 MHz will handle
up to 60 watts RF, 12 volt coil, PC mounting ONLY £2.50.

OXLEY PTFE BARB feedthrough insulators 33 mm dia. 6p each, 25 for £1.00.

SOLDER IN FEEDTHHDUGHQINSUI.ATOHS silver plated 4mm dia. 60p per 100.
SOLDER IN FEEDTHROUGH CAPACITORS 1000pf 500vw. 33 mm dia. 30p per 10.
LEEDLESS DISC CERAMICS 1000pf 250vw,. Smm dia. 30p per 10.

= CERAMIC TRIMMERS 10 dia. 2-8Bpf, 4-20pf 20p each.
Advance Works, 44 Wallace Road, London N1. FILM TRIMMER 10 :;5’_“5‘.‘2“5&10#%.,0“_%““5?_ T-10pf 12p auch.
ia, or mim sq. Do Ypes P .
Telephone 01-226 1489 Eoamic compnsssmrﬁm'rnam?weg 1 TOmm  30-80pf 10p each, 10-40pf 10p

Hours: Mon to Fri 9 am-5 pm; Sat 9 am-3.30 pm. °och..yAESU MUSEN" EQUIPMENT let us quote you competitive prices for

your requirements.

All prices include post & 15% VAT
Reprints of articles 40p extra (+SAE if no kit required)
Personal callers please ring to check availability of kits.
SPECIAL OFFER Toshiba IC's TA7205 £1.15

Very wide range of Japanese IC's and Transistors stocked.
Barclaycard/Access welcome.

THE
MICRODOT

BECOME A
RADIO AMATEUR

Learn how to become a radio amateur in contact
with the whole world. We give skilled preparation
for the G.P.0. licence.

No previous knowledge required.
- r r ¥ r ¥ & § 3 |
Brochure without obligation to :—

British National Radio i
& Electronic School [
READING, BERKS. RG1 1BR

Naﬁe......

All British Microprocessor Controlled Terminal Unit for CW and RTTY Featuring

Integral five inch VIDEO MONITOR. Professional KEYBOARD with numerous
special functions. Real-time CLOCK. On board DEMODULATOR and
MODULATOR (CW, FSK, AFSK). DECODE and ENCODE both CW (Morse)
and ATTY (Baudot). Automatic SPEED TRACKING on receive. THREE SPEED
SETTINGS on transmit for each mode. Both send and receive SPEED
DISPLAY on screen. SCREEN STORE and RECALL function,

PORTABLE - runs from 13.8 Volts (ideal for rallies). Highly ROBUST in
smart black cabinet with carry handle. Your CALL SIGN programmed in for
‘DE" (Here is) function. SPECIAL FUNCTIONS include ‘Quick brown fox'
generator, 'CQ CQ CQ" key, QRZ? (who are you?), AR AS KN VA

VE barred characters. One year NO-QUIBBLE GUARANTEE
ALL THIS AT A MUCH LOWER PRICE THAN COMPARABLE
IMPORTED PRODUCTS

£395 inc. VAT and carriage.
{Dealer enquiries welcome)
For full technical specification write to:

POLEMARK LTD., 148-150 High Street, Barkway,

o e S .—PU\%{S-15 -.  F F " —BLO%CA-PS E AS-E
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1} — NEGAS UPCI1025H 447
“Oun 3op 9% |2 43w 39% | icisosmce son NEsoaa dzsiUeciies’ Zyolmen  gize 38 |igo g9 4909 14|4Se: 333)4s20 7m| mvamo vsEe
NEGBE UPCT 182 i 4001 4 4 # ¥
coiLs BoayvaeBase 42p | 22D 1950 |NEGSGDB 45 |XAsaoe. 398 iNois aob]saty BD|1s3 es)d00)  I3|dokR a2 4527 125 | BR10s 40
Dy Borpose ‘D ROT2 188n | 1C 2 AoA 1380 |NESBO 328 Ixnssga  3cg |AY 3 1013 Ja0]iaas Stlisy gs(aduz  1dja0es 20 4525 95| BBIOSE 40
Dual Purpose ' RFCSchokes 140p | ICM72174 790 NESEY e 88 |AY 5 1013 30017446 55155 75 4007 18|4071 20|4237 115 | 8R10B a0
VALVE TYPE AFC 7 (19mHI 160p | ICM7555 80 [ NES 28 130 [AY.5 2370 7007447 50,28 78 4008 62)4072 20| 3858 a0
R o i22p \FT 1314715106 LAdde0 250 | NEots 345 |NC1IRS  BaJaa8 %0157 4514008 62/4027 20 4529 150
E56 YA 110p 17 130 | R30327 358 |nesesa 200 NEiaatr s9s|40 10129 80(4010 a0|a075  20|4330 'so | VIC20
-5 Gropn_ 150p 1FT18/16  136p | L NEBGE 600 [MC143 1] 160 S9la011  15|4076 B0|423) 130 Commodores
YiaLitoon or 1FT 18465  152p 4 300 | NEsG 7V 4 200 |MEAL, 982483 16lie1 e0|301) 15 4077  26|a53z2 110 i
Taype (Transist TOC1 24p | LCT210 300 NE"J(J 425 [7N1040E 675 |MM5280D 6935|7454 16|60 g2 4013 134|408 26 ﬂrg__‘ 500 long awaited
Tuningl, o0 vi. MW SFR 122p | LE7130 340 Ae3iY  GeR SPraeapat 0003380 18|13 aa|2013 34)4078 26 aopa7 88 | Micro-
Ranges: ‘_'5 . MW/LW 5FR 154, LF351 48 5 T8 59' SFFO6364E B00| 7470 35 164 21 5
Red, White  150p P LF353 95 | RCA13RT I TMSG011 365(7472 30 |y55 g2|9015 664082 u 40100 21 Computer
LF355 85 | 55668 245 Yenohes 10017473 30)ie6 65 (4016 324085  &5(s0101 130 -SHIPL
Anmugcgps 58 95 | SABI200 425 |COMPUTER YCPU  350|7474 25 5|49017  A48|a0E6  70|agi0: 180
JACKSONS V 365pF with siow | L35 SAB3210 295 ljcs, 280 CPU 514 160 185 |a018 e8| 4088 140)49193 198 | stock,
Distacic Orive . 4gBp | LM10 159 |Sh76013n 350, 562 299 | 2B Rhr a50]1ase 398|170 168 (4018 8814083 140 1010 95
loo/3o0pr 2200 3‘3'5‘?3;;&1'1&75 a3sp | LM13600 125 | SNIOOOIN Je0| 102, 292 280 DART 350 7418 3Dl172.200 (2009 9214033 a3 20105 115 £165.00
kil ies: P with siow LIMI0BT 58 |SN76033N 388|700 300 o9 Zhoarin 32017487 130|173 ©2[4030 98|405 'S639i%: 1%
8B o drive  495p SPagsa.  3ss|3.1dv.200m 87 | SR0NF R ar 37| 10s '30|174 272|403, Za[d%5s 39|40ice 78
B s e Motlansive IM318  200|SPasza 283343332 S T H \Je £4|4023 202097 320|1G108 aso
Dial Drive 4103 CR0A:BpFI10. 2700 | LM31e o |Tari20  180|2032 75 | Z80CTC, - 39917483 50)375 g5)|4023 20 4098 8840108 100
6:1/36.1 775p 25pF 290p | 1igaa 30 TA7130 180 -1?1‘32 e znu ZB0A CTC 3257484 80|y77 78 4075 13|4089  35(39150 300
oG 3508 19971 500F Sagn L33 a4 |ta720a 2253718 5%, 3200 jabe 20|128 2313038 130|4va0 383911 200 I
002:355ef  m3to L3:310pF 725P | (m3as 115 |TA72054 220 3268 i a8 7489 205 4027 S3lwiel 99
00-2.650pF  650p 00-3»25pF STEp 379 480 | TAT22: 4116 200N
\
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QUALITY QUAR

CRYSTALS QUICKLY

b ' " " L " I 3

10 kHz 50kHz 100kHz S500kHz  1MHz 100MHz 250MHz  270MHz

COMPARE OUR FREQUENCY RANGE

COMPARE OUR DELIVERY ABILITY BY ASKING
FOR OUR DELIVERY PROGRAMME & A QUOTA-
TION FOR YOUR REQUIREMENTS.

ALL HOLDER STYLES IN PRODUCTION APPRO-
PRIATE TO THE FREQUENCY REQUIRED
INCLUDING THE MICRO, HC-45/U, 8MHz TO
270MHz.

THE PROFESSIONAL SERVICE AVAILABLE TO
. THE AMATEUR

CATALOGUE
B2 e

Trom a washer 1o a computes
all hiam Briaim's leading long es

tahlsshed  efectronecs mail ordes
supplers Though we are abiged 1o

4 charge T0p postage pad) for the
60 large page. sssur with latest

poce bist, we gove you a T0p relund
voucher lor spemding o orders
£10 and over SEND OFF FOR

ﬂ YOURS TODAY!

("~ JACKSON
CAPACITORS
365 pF 1-gang
365 pF 2-gang
500 pF Dielectric

DENCO b

TUNING COILS

£3.74 From £1.41 10
£5.18 £1.84
£3.65 LF.T's from £1.24

FERRITE ROD AERIALS

from £1.24

Al above prices mnc. VAT Postage — add 40p orders under £5.75

Webster Electronics

ILMINSTER, SOMERSET TA19 9QA, ENGLAND
Telephone (046 05) 4261/2 Telex 46571 FRANCY G

A

Past free if over )

ELECTROVALUE LTD., 288, St Judes Rd Englelietd Green, Egham, Sutey TW20 OHE Phone Egham (D784 STD

B7 London) 33603 Teles 264475

NORTHERN BRANCH |Personal shoppers enlyl 680 Barnage Lane. Manchesier M19 INA Phone D61 432 4945

HOLDINGS MODIFIED FT290 1S EVEN BETTER
We add auto tane burst
and listen on input both
AH. Supplies i i Lee Electronics o switcheable. Make this
A.J.H. Electronics . 3 85 Leeds Amateur Radio .. R = 54 the best lixed/port-
AK.D. 8 ; 3 : 65 Lexton, Harvey™ . s i v .. .75 able/mobile, multimode
Allweld Engmeenng ; 80 Lowe Electronics = - 5 :’R ‘:Er ':1:3"‘“-" L;S\BI W;:
Amateur Electronics : 27 inear/preamp  and
Amateur Radio Exchange ; 14, 15 MHEL Electronics i .. 83 out-performs mare  ex-
Ambit International : 2] Macritchie {micros) . % " B2 pensive rigs. Total price
Amcomm Services . ; 18 Maplin Electronic Supahes : ix ‘Cover 4 is still less and you get 5
Anglia Components 4 Marco Trading k i X 16 10 memories and more power. FT280 basic £248 Iphone re
Antex Electronics g Cover 3 Microwave Modules A . ¥ T 34 cost of mods] sorry we can only do rigs wa sell, Mobile
Auto Marine Development Company : 12 Madular Electronics i i iy o 79 bracket £22.50, Speaker Mic £15 1.8 AH nicads C18,
Maonolith Electronics - ¥ o o 4 Chargée;zgins Mlcrowa{?: :r Sre‘msgneat Securicor free
rrie El i with otherwise £4, Post £1.
giPaekE DC"_(?”ICS. 3? P.M. Companents Ltd, . . 80 f‘rl(ﬁ EXPERTS. Many of our impravements have been
Birkett, J, . i : . i 66 Packer Electronics i ; iR ol 65 incarporated by Yaesu into design. Get your rig from FT101
Black Star i 34 Partridge .. - B = 72 experts. S.A.E. for range of accessories. Securicor delivery
Bredhurst Electronics Cover 2 Photo Acoustics Lid, ., - o - 24 FT101 VALVES. We still have NEC valves in original box-
British National Radio & Electranics School 79, 85 Pole Mark Lid. i ; .. B85 es. No longer made, other makes not recommended (some
Brookes, B. 66 Powell, T, .. i ] e . 85 even oscillate on receivel, NEC 12BY7A £3 NE(_: EJS_EC
Bull, J. _ A a Progressive Radio g i i3 o 61 €13 matched pair [matched G.E. 61468 for 101Z. €17 pairl,
Proto Design - ) 84 post 50p. S.AE. details.
C.R. Supply Co. .. A o 3 B2 SUPER CW FILTERS 250 HZ BANDWIDTH exact
C.Q. Centre : iy ad 72 R.S.T. Valve Mail Order Co. 8 fresuéazc;n;grg;(;o[r;;101\:\;;: IF-E_ FPTQ‘?Z_ FT901, FT101ZD
i i G S o = inc ost Pai
5252223 o Ton 1 om 58 Radlio Component Specialists 18 MAKE YOUR ORIGINAL FT101 BETTER THAN
Catronics .. _ T o Racia Shack - FT101E1 G3LLL RF CLIPPER. Over 1,000 sold in USA
Chordgate Lid. : a a.ﬂ Radio Society of Gﬂ'a! Br“a”‘ B 4 16 Improves RX plux harmaonic di 1 speech g
Colomar Electronics Lid G 79 Royal Navy (Cincnavhome) .. . oo 23 ing — doesn't sound like a “one man pile-up”, £35 inc. VAT
SEM e Very easy to fit, lor FTHE;;\M 1 = B, state which. D.LY.? P/C
i1 i . board wired and tested
Ostang Eirilcs . 2 Sandwell Plant Lid - 84 G3LLL DBM, HReplaces first mixer on FT101 Mk 1 - E
E.D.A X . . 13 Scientific Wire Co. i P S B4 much quieter receiver, and doesn’t “fall apart” on 40m atter
Electrovalue ™ B7 Sinclair Research Lid i 76. 77 dark, £11.50. Mkl - E £12 FT101 Mkl version
Electronic Mail Order i} 88 Sota Communications .. . - B1 LEGAL CB CRYSTALS FOR YAESU listen to legal CB
South Midlands Communications Ltd 10, 1 frequency. FT101 MK I-E 101Z or 802 — state which —
Garex Electronics . 86 South-West Aerial Systems - 82 E3.75 plus S.AE. FM wunit for FT101 Mk I-E [35
Global Specialties Corporation 81 Stephens-James Lid 5 .6 DATONG, YAESU, FDK, J/BEAM, A.R.R.L., BOOKS,
Greens Telecom .. 61 microwava modules etc on DEM. .
G.T. Technical Information Services T 83 TMP s i it ; 16 COUNT ON G3LLL AT HOLDINGS 9-digit Frequency
G2DYM Aerials . a7 Tandy Corporation Lid 5w . 2] Counter. 10Mv, 10MHz. 25MV 150MHz, 150MV 500MHz,
Golledge Electronics e ; 82 Technomatic Ltd . B8 0005 (sel spot-on against WWV etc.), with mains
Thanet Electronics 6,7, 28,72 wnit input lead, post and VAT £99.90 0001% £117
0002% £110. FCB41, 10HTz - 50MHz reviewed August
:aTbE,%?&:I,:ﬁYCZ 32 Waters & Stanton h . 5 B1 PW., .{52 inc. input lead. mains unit, post and VAT
Hart Electronic Kits Lid i : 78 Watford Electronics i . ] 86 S.ae. d_clalls g
Henry's Radio . 12 Webster - ) 87 Holdings Photo Audio
Holdings Photo Audio Centre 87 Western Electronics i . o 41 Centre,
Home Radio Components Ltd 12 Wilmslow Audio o e 4 39/41 Mincing Lane,
Wood & Douglas : o 24 Blackburn BB2 2AF.
LE-S. Intenext a Tel. (0254) 59595/6.
LL.P. Electronics Lid 12 Zycomm Electronics ‘ 34 Access/B.Card, Cheque.
Closed Thursday. Open till 7pm Fridays.
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TTLs 74390 100p kms‘;ﬂ l-ﬂtz MM57160 B20p| BC187 30p BFYS1/2  25p TIP3IC  45p 2N2222A 25p NGO53 325p BRIDGE
7400 11p| 74393 100p NES31 250p | BC212/3 11p BFY56 a3p TIP3ZA  45p 2ZN2369A 25p NB107 65p RECTIFIERS
P AY1-0212  800p | \rcce 20p | BC214  12p | BFYS0 TIP32C  S0p | 2N2484 25p NE247 190p 1A GOV 18p
7402 12p cMos AY1-1313  868p | . .0 50p BC237 15p RY3 45p TIP33A  75p N2646  45p NG6254 130p 14 100V 20p
7404 12p | 4000 AY1-1320 320p BC327 16p BSX19/20 24p TIP33C  90p 2N2904/5 25p NB290  85p 1A 400V 25p
7405 18p| 4000 15| Lo ehhn  jagp | NESTO 425p| BC337  16p U1 226p | TIP34A  90p | 2N2906A 25p | 25C1172 150p 1A 600V 30p
7406 25p| 4001  18p NESE4 420p| BC338  16p | BUIOS 190p | TIP34C 120p | 2N2307A 25p | 25C1306 100p 24 30p
4006 65y | AY3-8910  700p | Lolos 130p| BC461  25p | BUIOB 250p | TIP35A 160p | 2N2926 9p | 25C1307 150p 2A 100V 35p
7407 25p| G008 (9P| AY3-8912  650p | ooPd 76sp| BCA77/8 30p | BUIOY 225p | TIP35C 180p | 2N3053 30p C13957 90p 2A 400V 45p
7408 14p| 300 P | Avs-122aa 240p | (2200 1a0p| BCS167 40p | BUI26 150p | TIP3GA 160p | 2N3054 85p C1369 150p 3A 200V 60p
7410 15p| 4010 40p| .o 1315 goop BC5478 16p | BUIBOA 120p | TIP36C 200p | 2N3055 48p C2028 95p 3AB00V 72p
7411 20p | 4011 16p | sv5.40070 520p NES71 425p| BC54BC 9p | BU205 200p | TIP4A1A  50p | 2N3442 140p C2029 250p 4A 100V 95p
7413 2Bp| 4012 20p - NES53¢A  250p | BCS49C 16p | BU208B 200p | TIPAIC  5Sp | 2N3553 240p C2078 200p 44 200V100p
P| 4013 asp | CA3028A  120p |60, 5oop| BCSS7E  16p | BU406  145p | TiPa2A  SOp | 2N3584 250p | 3N128  120p 6A 50V BOp
7a1e 3l io1s  30p | CAIOIS BOp | poayae 70p| BC353C 16p | BUYGIC 35 TIP42C  55p | 2N3B43/4 48p | 3INT40  120p 64 100V 100p
7416 25p 4017 50, CA3046 70p AC415 200p BCY70 18p BUXBO €6 TIP54 160p 2N3702/3 12p anN1ar 110p B6A 400V 120p
7417 285p| 40! P | cA3048 225p BCY71/2 22p 310 50p | TIP120 75p | 2W3704/5 12p | 3nZO1  110p 10A 400V 200p
7820  17p| 4020 60p | Sl 300y | 55668 260p| BD131/2 50p | MJ2501 225p | TIP122 90p | 2N3706/7 12p | 3N204 120p 254 400Va00p
7421 30p| 4022 70p SAD1024A 1250p| BD135/6 30p | MJ2955 70p | TIP142 130p | 2N3708/9 12p | 40290  260p
a2l 391023 zap | CA3080E  72p|cpegpiss goop| BDIIS  30p | MJ3001 228 | TIP147 130p | 2N3773 300p | 4038172 75p TRALe
Pl 4021  a0p | CA3086 48p | &l agp 3s0p| BD140  30p | MJE3S0 60p | TIP2955 7Bp | 2N3B13 25p 0408 90p o
7427  25p CA30B9E  225p - BD183  60p | MIE2955100p | TIP4055 70p | 2N3820 50p | 40409 100p p
7430 1sp| 4025 20| CiSnonan 37sp | SN78477  175p| gpp32  9Sp | MUE30S5 70p | TIS93  30p | 2N3823  70p | 40410  100p 6A 40OV 70p
7432 26p| 9026 130p [ Sstonr “ggh | SPESIS  780p| 0233 75p | MPFI0Z 40p | ZTX108 12p | 2N3B66 90p | 40411 300p R an0v. Bon
7837 279 9027 32p | CA31A00 TA7205 90p| BD235 B5p | MPFI03/4 40p | ZTX300 13p | 2N3502 700p | 40594 120p S andy ;g"
73 2elioes T8 50p | 147720 165p| BD231  50p | MPFIO5 40p | ZTX500 15p | 2N3303/4 16 40595  120p 124 200V BSH
99| 4030 aop | CA3I60E  100p | 1oan 195p| BD242  50p | MPSAOB 30p | ZTX1502 18p | 2N3305/6 16p | 40673 75p
74424 36p CA3IBIE  140p BD677 40p | MPSA12 50p | ZTX504 30p | 2N4037 65p | 40871/2 100 ‘2‘“500‘”"5"
7445 60p| 4032 125p| C3ieor  gpop | TA7222 180D| graqqs  35p | MPSAI3 50p | UNAGAP 75p | 2N4123/4 27p - £ Tesdoov110n
7447a  asp| 4034 180p | o oor  3gop | TA7310  160p| BF2Se8  BOp | MPSA20 S50p | VNGG  BOp | 2N4125/6 27p | DIODES Sa 00w 1300
7448 asp| 8040  8Op | SoRRE  (ogh | TAAB21 275p| BF257/8 32p | MPSA42 50p | VNIOKM 60p | 2N4401/3 27p | BY127  12p B
7454 17| 4042 55p 0P | raaBa1BX1 300p| BF259 36p MPSA43 50p | 2N6IT 25p | 2N4427 BYX36 300 THYRISTORS
Pl apa3  eop | CA3280G  200p | 5,65, 200p| BFR39  26p | MPSASE 32p | 2NG69B  45p | 2N4BT1 p JA 400V 100p
7472 30p 4046 DAC1408-8 200p | 1gamn0 BFR40/1 25p | MPSA70 50p | 2N706A 30p | 2N5087 27p | 0A47 8p BA 60OV 1
7473 30p| 40 80p | av3ge  270p 30p| grR79  25p | MPSUOE 63p N708  30p | 2N5088 27p | 0ASO/91  9p 12A 400V 160p
7478 20p| 9047 75p | (oo geoP | TBABIO 100p| BFRBO/1 25p | MPSUO7 60p | 2ZN918  45p | 2N5172  27p A95 ap 16A 100V 180p
7475 38p| 4049 30p | cro o0 P | TaAB20 BOp| BFX28  40p | MPSU45 90p N930  1Bp | 2N5191 80p | 0A200 ap 16A 400V 180p
7476 30p| 4050 30p 300p | rgag20 200p| BFX30  30p | MPSUBS 7Bp | 2N1131/2 36p | ZN5194 90p | 0A202  10p BTI06 110p
Pl t0s1  mon | ICM7555 80p | raagso 300p| BFXBY/S 40p | TIP29A 2N1613  26p | 2N5245 40p | 1N914 ap CI0ED  45p
74834  45p P | ic7120 325p BFXB6/7 30p | TIP29C 45p | 2N1711 25p | 2N5238 65p | 1N91G 7p MCRIO1 38p
7485  g9op| 4052  80p | o on 325p | 1C3108 £10| prxgs  30p | TIPIDA 40p | 2N2102 70p | 2NS401 SOp | (N&14B  4p TICad  27p
7486  22p| 9053  6O0p | ..5 180p | TEAZ10 350p| BFxg9 180p | TIPIOC 45p | 2N2160 350p IN5457/8 40p | 1N4001/2 Sp 2N3525 130p
7490 25p| 4053  500p | 3l agh | TCa220 350p| BFY50 25p | TIP31A 40p | 2N2219A 25p | 2N5459 4Dp | 1N4003/4 6p 2N3a3a 140p
74924 30p| 4060  80p | LF331 loo: TCA940 175p FIRTRS 2NS460 60p | 1N4005  6p INBOBD  34p
A duplios S| U3, '3 rosoca suos| oero-euecTaowics TNERS | s 8| oy B | eced
4067  400p TOATOCE  320p 4
74954 50 400mwW  9p| 2N6027 4/
lion 50plagss  1Bp | LF357 120 | 1paj010  225p| 2N5777  45p  ORPED 120p | T 158 zwggsz apap |1§?s5z?3° 7 !gp
9 P LM10C a28p DCP71  180p  ORPEI 120p P
74100 85p :ggg §:P LM301A 270 Igi:ggi “’g‘; ORP12  120p TIL78 55p TB
74107 27p Pl M3t 75p OPTO-ISOLATORS VOLTAGE REGULATORS LOMPONENTS
74121 30p| 4071 20p{ Lo.g 200p | TOA10348  250p |\ n7g 13|:|p TIL111 s0p FIXED PLASTIC HA1366 £1.95) ..
74122 asp| 9076  B0p| foio  2ogP [ TDAT170 - 300p| icT2g TIL)12 90p | 1a -ve ve Haises £2.79 | mounTing
74123 aBp| 4077 40p | ool a5p | TOA2002V  326p( MCS2400 tsop TIL113 90p | 5V1A 7805 SOp 7905 S tcﬂag £3.25 | RELAYS
74125 aop| 4078 20p [ LM3Z8 - 48P | 1DA2020  320p ILQ4 230p TIL116 90p | 12V 1A 7812 50p 7912  85p[ L5OI30 £3-22 | 6V DC coi
rarse 40| 4081 209 Lmsg 499 | 11071781 asp| LED: 0.2 15V 1A 7815 55p 7915  60p| n\07'c £5:8g | SPOT A 24y
4093 aop | - 5 | tio72/82  75p 0125' TiL220Red  15p | 1BV 1A 7818 SSp 7918 - 60m| a7130 £1.65 | OC 2005
74128 40p LM348 75p TiL32 ssp  TIL222 Gr 18p | 24V 1A 7824 55 7924 60p 12V DC Coil
74132 asp| 9098 90p TLO74 130p P P | “svi00ma 78L05 30p 7905 60p| 127204 £1.88 | o p o ey
P LM358P 75p TIL209 Red 13p  TIL228 Ye! 22p » TA7205 £0.90 ly
74136 32p| 4099 %0p | 14377 17855 | TL084 10p| 31571 Gr 16p  Rectangular 12V 100mA 78L12 30p 79L12 B0p| 143557 £qgp|0C 160p
7a1a1  gsp| 40106 Sop | [MIE 7eP [ Teoes 200p| Ti(712ve 18p LEDSIR G ¥1 30p| 15V 100ma 78L15 30p 79L15 60p| Jaracs E1:89 | 12V nc il
74145  70p| 4503 50p | MACO  on | TL170 60p| TIL216 Red 18p  NSBEBB]  670p TBABIO £1.00 | DEDT 5A 24v
74147 100p| 4507  40p "M 8 u“" TL430C 70p TiL3nn 600p | OTHER REGULATORS 1C9109 £10.00 [ OC/240VAC
4510  esp | -M382 0P | yaA170  170p| DISPLAYS TiL312/3 110p 25C1306 £1.00 p
74148  75p LM3B6 95p 301S5F  200p  TIL32172 130p maosx TASY  135p 78HGKC  600p | 25C1307 £1.50
74150 sop| 4517 50p | 14387 120p | UAZ240 300p| Hi704 J40p  TIL330 1a0p | LM31 325p 7BHOSKC 550p | 23¢1357 £0.90 | LOUD-
741514 asp| 4518 SOp | Loog asp | UDNE118  320p| pi707 Red1d0p  7750(60 200p LMBI?TIAM] 200p 7BMGT2C 140p | 25C1963 £1.50 | SPEAKERS
74153 asp| 4520  70p oo | UDN61BS  320p| FND357 120p  DRIVERS LM337T 225p 78GUIC  200p | 25¢2028 £0.95 | Size
74158  70p| 9528 75p LM3a3 100p |, no003  100p| FNDS0O 90p 9368 250p | (M323K 345V 500p 79GUIC - 225p | 25C2029 £2.50 | 2§ 64 8O0p
4534 LM394 300p | ;o575 275p| FND507  90p 9370 300p | LM723 150mA Adj 37p 79HGKC 700p | 2562078 £2.00|2; 87  80p
:::5? 50p 4543 100p | LM709 36p | \1pCE92H 200p MAN3640 1?5p UDNG118 320p | TL494 p TLAGT 300p | UPC575 €£2.75 |2 BR  90p
?“gg 1::: ot = tm;;g 32 UPCiia6s 276en| MANAG0200p UDNGIBG  320p | 78540 300p LM305AH 250p | jpc)156HE278 | 11 BR  100p
el 4560 180p XR22086 300p
?4!22 gg: 4572 30p tm;i? ‘?g: XR2207 400p * ADD SOUNDTO YOUR ZX 80/81 *
74163  6op| 4584 SO0p | oo, 70p | XR2211  600p * ZX80/81 USER PORT *
74164 65p LM748 asp | XR2216 €75p (As publlished in Oct/Nov B1 PCW)
74165 eop| COUNTERS | U/C0,  oop | Zndis
74166 70p 40329, 28 LM3302 140p ZN41BC 22bp Part module plusg directly into ZXB0 or ZXB1 to provide 8 input and B output lines. These allow input of data from
74170 160p ;:gggg E: LM3900 65p i::gii :;’gp switches. photocells, joy-sticks, etc, and control of up to B relays. Also 7-segment LED displays of LED lamps may
74172 300p LM3809 85p - e used and solid-state buzzers may be directly connected 1o the port. Variable tone audio output may be produced
74174 70p """5039*?? g0 | (M3911 130p g::g?g 2:2" Aeady built & tested £14.95 . PAP 70p + VAT
74175  70p ZN1040E '” LM3914 210p IN1034E 200: [For ZXB1 owners. we prowde an extender card 10 accept the RAM pack so no need for an expensive
p LM3916  225p | TRANSISTORS
74192 70p LM13600 125p | AD161.2 45p
74183 70p ME'EJ?AE::?Q;: M51513L  300p gg:g;.a Hp For our detailed price list see ETI, HE, PE, WW or send SAE Allow 14 days for delivery
;:::g :2: 4044 325p M51516L  500p BC117 zog Add 40p for PRP
‘S 1 3 TECHNOMATIC LTD. &
8 a| T T uonm | Aol e -
Hoe o PR A I AT ) VIAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED S
70365  S5p eSS I A MRE I SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 Establishments
T Ee MC3403 120 [ BC179  1Ep (Tel: 01-452 1500, 01-450 6597. Telex: 922 800) wee ks,
Jasss bee MKS0398  750p [ BC192/3  10p 305, EDGEWARE ROAD, LONDON W2 Tel: 01-723 0233 JRUCTSRIEE
ML920 800p P cards accepted
AERIAL AMPLIFIERS MIGHTY NINETY PACKS ALL 90p-... i var.
HIGH GAIN Aerial amplifiers can produce BUY SIX PACKS AND GET A SEVENTH PACK FREE!
p
AERIAL rgmarkable improv_ament on the POSTAGE 15p PER PACK
BOOSTERS picture and sound in fringe or dif- MN1 | 300§ watl pre-formed resistors. MNZ3 | 300 nuts, screws, washers. eic.
- 1 i g 1 ed tril 5
B45 WG UF Tolovision - feutareas || B BT e e
Tunable over the complete UHF — For Mono or Colour this is mna | 50 wire wound resistors. MN34 | 25 min. glass reed switch.
band. Gain above 20dB, noise tunable over complete UHF MNS | 100 matal oxide resistors. MN40 | 50 polystyrene capacitors.
2.8dBs. television band. MNE | 12 assorted potentiometers. MN42 | 10 BC107 wansistors
B14 - Band 3 VHF Television—- B11 - For I MN7 | 25 assorted pre-set resistors. MN43 | 10 BC10B wransistors
or _stereo or standard MN8 | 50 assorted electrolytic caps. MN44 | 10 slide switches sp/eo.
Tunable over the complete Band VHF/FM radio. ip MMNS 100 assorted ceramic caps. MNA45 | 35 assid. diodes - zener, rect.,
3 (Channels (E) 5 to 13). Also B12 — for VHF television band 1 & 3. MN10 | 100 mixed caps. poly, ceramic. switching, signal.
covers Aircraft & ‘2 meter All amplifiers are complete and ready slect. mica, s1c. MNS1 | 102 red led.
Amateur Bands. Gain above to use Battery type PP3 or 8V to 18V MN13 | 20 assorted transistors. MNS3 | 200-1 mfd 25V ceramic disc.
28dBs. Noise 2.8dB. DC next to the set type fitting. MN14 | 40 1N4148 diodes. MN54 | 200-01 mid 25V ceramic disc.
PRICE each £8.70. PRICES £6-70 aach. MN20 | ! 24?-1 10t 12 volt 100mA :H:: :g :; pin Izzpro:i‘le :.C. sov::et.
transformer. N pin profile L.C. socket.
WANTED - AGENTS ABROAD MN22 | 8.2° LED's with clips 4 red, MNS8 | 2 » CA723 voltage rag
. 2 H Py 2 yellow, 2 qreen. MNB4S | 5 press-to-make min switches.
Selling the above range of Aerial Amplifiers. Very good commission. - F e 5ed Tn Practical Wirelass “Exe™. Froject (Wessex Alarms]
All Prices Include VAT at 15%. P & P per Order 30p. S A.E. for Leaflets. Access Cards. complete with horn, £8.00 - 50p postage.
ELECTRONIC MAILORDER LTD, CHORDGATELTD (DeptC)
62 Bridge St. Ramsbottom, via Bury, Lancs. BLO SAGW. 75 Faﬁ“gd%gno?. ?winﬂon.WilhA 16:“' m‘;gz] 33877
OFFICIAL ORDERS SCHOOLS AND COLLEGES WELCOME
Tel. Rams (070 682) 3036. Goods by return of post. Retall premises at above address. Goods d hed within 14 days.

Published on approximately the Tth of each month by IPC Magazines Limited, Westover House, West Quay koad. POOLE. Dorset BHIS 1JG. Printed in England by Chapel River Press. Andover, Hants. Sole Agents
for Australia and New Zealand -

Road. Hay

or utherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent. resold. hired out ar otherwise

Gordon and Gotch (Asia) Lid.: South Alfrica

- Central News Agency Lud, Subscoipnons INLAND and OVERSEAS £13-00 payable 1o IPC Services. Qakfleld House. Perrymount
vards Heath, Sussex. PRACTICAL WIRELESS is sold subject to the following conditions, namely that it shall not, without the writien consent of the Publishers first having been guen. be lcni resold, hired out

of in a

unauthorised cover by way of Trade or afflxed to or as pan of any publication or advertising. literary or pictorial matter whatsoever.
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Weve actually
done it!

Improved on Antex \ Soldering Irons

Made them tougher, lighter, better for
getting into tight corners. _
Re-designed the hook to double up as a
finger protector and made it detachable.
Of course we kept the Antex
efficiency, low leakage and energy saving
features. Bits that slide on and off and
cover the elements and that superb
insulation with a ceramic shaft inside the
stainless steel one.

1 Model C
- - P = i 15 watl stainless

e steel shaft only
R.R.P. £4.50 ROk gl 4
plus VAT 240 volts and 110 volts

-

R.5.P. £4 Model CCN 15 watt
plus VAT ceramic shaft only. 240 volts

’ i -
R.R.P. E4.50 Model CS 17 watt available
plus VAT - for 240, 110, 24 or 12 volts

. - -

R.S.P. £4.50 Model XS 25 watl available
plus VAT for 240, 110, 24 or 12 volts

: »
R.R.P. £5.30 Model XS-BP 25 watt
I plus VAT fitted with safety plug.
240 volts

~ ey L ‘. r " I'_\. %
°°° ° \ MADE IN

ANTEX (Electronics) Ltd,, ENGLAND
Mayflower House, Plymouth, Devon
Tel: (0752) 667377 Telex: 45296

QOur products are widely distributed by wholesalers
and retailers throughout the UK. Please try your
local dealer

Model TCSU1 Soldering Station
to control the temperature of 24 volt Antex 40 watt XTC or
30 watt CTC miniature irons.

Tip temperature can be set anywhere between 65° and
420°C — 2% accuracy R.R.P. £38.00 plus VAT (complete
with either XTC or CTC iron)

The ANTEX XTC and
CTC 24 volt irons fitted
with temperature
sensors, ltransparent
handles and LED
indicators !
R.R.P. £9.75 plus VAT

)

Please send literature and price list to:
Name
Address
Telephone PW/5/82

B o e o .

- - -

. N .
WwWww americanradiohistorv com e



COMBO-AMPLIFIER

Easy 10 build portable 120W MOSFET

amp for all stage musicians. Built-in i

flanger, five step equaliser, two inputs 1

for guitars, keyboards or microphones,

low-noise pre-amp. |

Full details in our book. Price 60p. i
Order As XAD1B, “

fhiis g U\_&é

STOP-WATCH

Multi-mode B-digit stopwatch accurate
to hundredths of a second. Easy to
build-complete kits available.

Full details in our projects book.

Price 60p.

Order As XADZC.

MILES PER GALLON METER

Digital display shows you how
economical your driving is as you go
along.

Complete kits available.

Full details in our projects book.
Price 60p.

Order As XAO2C.

rm““ @DE“n SUPPLIES LTD.

Alf mail to:
P.0. Box 3, Rayleigh, Essex SS6 8LR
Tel: Sales (0702) 552911 General (0702) 554155

Shops at.

159 King St., Hammersmith, London W6. Tel: 01-748 0926
284 London Rd., Westcliff-on-Sea, Essex. Tel: (0702) 554000
Note: Shops closed Mondays

DIGITAL MULTI-TRAIN CONTROLLER

Control up to 14 trains individually on the same track with any four
simuMtaneously! Low cost kits available.

Full detalls in our projects book. Price 60p.

Order As XADZC.

Photo by W.A. Sharman.

HOME SECURITY SYSTEM

Six independent channels-2 or 4 wire
operation. External horn, High degree
of protection and long term reliability.
Full details in our projects book.

Price 60p.

(rder As XADZC.

MATINEE ORGAN

Easy-te-build, superb specification,

Comparable with organs selling for

up o £1,000. Full construction details

in our book, Price £2.50.

Order As XHS5K.

Complete kits available:

Electronics - £299.95,

Cabinet- £99.50 (carriage extral.

Demo cassette price £1.99. Order As XX43W,

# Don't miss out - get a copy ol our catalogue now!
Over 140,000 copies sold already!

% Dn sale now in all branches of WHSMITH & price £1.
3 320 big pages packed with data and pictures of over 5,500 items.

r-------------l

Post this coupon now!

Please send me a copy of your 320 page catalogue. | enclose £1.25 (inc. 25 pp). i
| am not completely satisfied | may return the catalogue to you and have my money
[ X
If you live outside the U.K. send £1.68 or 12 International Reply Coupons.

MAddress

i
i
i
- 0
i
I
I

L ' )  PW/5/82
= e = s e D = B S A S
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