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WHEN YOU BUY FROM AMATEUR ELECTRONICS UK 
YOU HAVE THE CERTAIN KNOWLEDGE THAT YOU ARE 
PURCHASING YOUR YAESU MUSEN EQUl.P·MENT FROM 

A Y AESU MAIN AGENT WITH EXTENSIVE STOCKS OF MAIN ITEMS, ACCES­
SORIES AND SPARES. EVERY SALE IS BACKED UP BY A FIRST CLASS 
SERVICE DEPARTMENT AND YOUR WARRANTY SERVICE IS SECURICOR 
COLLECTED AND RETURNED: NO COMPANY CARRIES LARGER STOCKS. 
NO COMPANY HAS BETTER CONNECTIONSWITH THE FACTORY. 

The Sensational 
ATlAS-210/2151 

STEP INTO THE 
FUTURE WITH 
AN ATLAS I 

DON 'TTAKE OUR WORD FOR 
IT-LISTEN ON THE BANDS 
AND ASK AN ATLAS OWNER 
FOR H IS OPINION 

A COUPLE OF STAMPS (NO ENVELOPE REQUIRED) BRINGS THE FT-221 OR 
ATLAS LEAFLET. A POSTAL ORDER OR STAMPS FOR 25PENCE BRINGS THE 
LATEST YAESU MUSEN MAIN CATALOGUE TOGETHER WITH OUR CREDIT 
VOUCHER VALUE £1 FOR USE AGAINST YOUR FUTURE YAESU PURCHASE. 

CREDIT TERMS: New Low Deposit, Trade-ins Welcomed 
BRANCH AMATEUR ELECTRONICS UK- COASTAL, 316-318 NORTHDOWN 

ROAD, CLIFTONVILLE, KENT. THANET (0843) 22060 .l'l 1.(f( 
Telephone KEN MclNNES, G3FTEforcourteous attention 

AGENT WALES & WEST- ROSS CLARE, GW3NWS, CAERLEON 422232 
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RSGB NEWS BULLETIN SERVICE 
The RSGB news bulletin, callsign GB2RS, Is broadcast 
every Sunday morning on hf and vhf, giving almost 
complete coverage of the British Isles. Its main purpose 
Is to provide an outlet for amateur radio news items and 
announcements which, by virtue of their topicality or 
urgency, cannot wait for the next issue of Radio Com· 
mun/cation. 

The bulletin Is prepared early on Thursday morning, 
and news items, marked "GB2RS news" should reach 
RSGB HQ by Orst post that day (telephoned Items can 
also be accepted unlll 10am). No guarantee can be given 
of inclusion in part or whole of any item submitted and, 
once broadcast, Items are not usually repealed. 
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SCHEDULE 

Location and coverage (hf) or 
beam heading (vhf) of station 
G2MI, Bromley, Kent (SE England) 
GSML. Cheltenham (SW England) 
GM3UAG, Elion, Aberdeenshire 

(NNW) 
GSGGK, Croydon, Surrey (NE) 
Gl3GAL, Bellast(N Ireland) 
Gl3TL T, Bangor, Co Down (N) 
G2CVV, Derby(N Midlands) 
G4DCH, Burnham-on-Sea(NW) 
GM3UAG, Elion, Aberdeenshire 

(SW) 
G3PWJ, Brierley Hill (NW) 
GSCDP, Middlesbrough (NW) 
GSGGK, Croydon, Surrey (SW) 
GSBHO. Slockport (NNW) 
G5VO, Brldlinglon (NE England) 
G3PWJ, Brierley Hlll(SW) 
G3LEQ, Knutsford (NW England) 
GM3EHI, Bellshill, Lanarkshire CS 

Scotland) 
GM3HGA, A berdeen (NE Scotland) 

An rtty news bulletin, callsign GB2ATG, Is also trans­
mitted every Sunday at 1200 on 3·590MHz and at 1230 and 
1245 on 144·6MHz. This bulletln carries Items of interest 
to rtty enthusiasts. 
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\iii! THE NAME IS YAESU 
YAESU 

v 

FT-221 

e Solid State Ultimate 2 Metre Transce iver with Versatile 
SSB/FM/CW/AM Operation 

Here Is a compact, versatile transceiver designed for 
the active 2m enthusiast. The FT-221 features all 
mode operation-SSS/FM/CW/A M-with repeater 
offset capability. Advanced phase lock loop circuitry 
offers unsurpassed stability and clean spurious free 
signals. Modular, computer type construction offers 

Features 
• Complete 144-148MHz coverage in 8 band segments 
• Dual rate, concentric VFO dial drive with better than 

1 kHz readout 
• Built-In AC and DC power supplies 
• SSB/CW/ AM operation 
• Selectable ± 600kHz repeater offset 
• Built-In VOX and break-in CW 
• External tone Input connector 
• Built-In 100kHz calibrator 

reliability and ease of service. Preset pass band tuning 
provides the optimum selectivity and performance 
needed on today's active 2m band. Join the fun on 
FN, DX, or OSCAR, with the FT-221 transceiver. 
Another winner from the world's leader in amateur 
communications equipment. 

• Built- in effective noise blanker 
• Three way metering: S meter, power output, and 

FM discriminator 
• 11 crystal channels per band segment = Total 88 

channel 
• SSB output 12 watts PEP 

FM/CW output 14 watts 
AM output 2·5 watts 

• Built-In speaker 

THESE ARE THE LATEST CHAPTERS 
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MUSEN-THE REPUTATION 
IS UNPARALLELED! 

FT-101 E/EE/EX 
e Solid State 160 thru 10 Metre Transce iver 

The world's number one transceiver now offers even 
more value and performance in one, compact, thirty 
pound package. An effective RF Speech Processor is 
a built-in Integral part of this exciting t ransceiver. 
Now you can realize that extra talk power to cut 
through the pile ups-without the addition of a linear 
amplifier. Except for the final and driver stages, the 
FT-101E/ EE features the latest in solid state tech­
nology, incorporating time proven, plug-in 'com-

puter type" modules for unparalleled reliability and 
serviceability. New lever type switches offer easier 
operation. Here Is a complete radio station designed 
to go anywhere-ideal for today's active amateur. Just 
add an antenna and 12 volt DC or 100-234 volts AC 
for Instant operation on 160 thru 10m. The FT-101 E/EE 
is another step forward in amateur communications 
from the world's leader In communications equip­
ment. YAESU-The Radio Company. 

FT101 TRANSCEIVER 

FT- FT- FT-
101E 101EE 101EX 

160m Xtal x x 
10m Xtal A x x 
10m Xtal B x x x 
10m Xtal C x 
10m Xtal D x x 

, WWV Xtal x 
RF Proc x 
DC/DC conv. x x 
Fan x 

x = FITTED 

Features 
E MODEL WITH R.F. PROCESSOR 
EE MODEL LESS R.F. PROCESSOR 

• Built-in AC and DC power supplies 
• Built-in RF-speech Processor for increased talk 

power (E model only) 
• 260 Watts PEP SSB, 180 Watts CW, and 850 Watts 

AM. 
* Factory sealed, solid state VFO for optimum stability 

and accurate 1 kHz readout. 
• Effective Noise Blanker, threshold adjustable, for 

elimination of noise spikes 
• Built-in, fully adjustable VOX 
• Automatic break-in CW operation with sidetone 
• Selectable 25kHz and 100kHz calibrator 
• ±5kHz receiver clarifier w/separate ON/OFF switch 
• Built-in WWY/JJY reception 
• Heater switch to shut off final tubes for conservation 

of current drain 

• Reliable easy to operate switch 
• Adjustable carrier level for tune-up and novice 

operation 
• Built-In speaker 
• High-Q permeability tuned, FR stages to provide 

the performance required even in base station 
operation 

• Includes dynamic, hand-held type microphone 
• Indicator lights for interval VFO and clarifier opera­

tion 
• Eight pole 558 filter for unparalleled selectivity on 

today's crowded bands 
• All mode operation-SSS, CW and AM 
• Built-In Internal crystal control provision and Dual 

VFO adaptor 
• Complete line of compatible accessories for flexible 

station design 

IN THE YAESU MUSEN SUCCESS STORY 
READ ON FOR THE MAIN THEME+ 
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THE LATEST QUALITY RECEIVERS 
FROM YAESU MUSEN 

The FRG-7 is a precision built high performance communications receiver designed to cover the Band from 0·5 MHz-29·9 
MHz. This little gem is Ideal for the discriminating S.W.L. or as stand by receiver for the main station. Receiving modes · of 
S.S.B. (USB LSB), C.W. and A.M. make it suitable for a wide variety of applications. 

The Wadley Loop coupled with a triple conversion super heterodyne system guarantees an extremely high sensitivity 
and excellent stability in every way a worthy and thorough bred newcomer to the Yaesu collection. 
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BLOCK DIAGRAM FRG-7 

FR-101 Receiver 
Four models now available 

FR101S ST ANDARD 

FR101D DE LUXE 

FR101SD STANDARD WITH 
DIGITAL DISPLAY 

FR101DD DE LUXE WITH 
DIGITAL DISPLAY 

e S olid State Receiver with Total Spectrum Coverage 160 thru 2 Metre 
plus provision for Major Short W ave Broadcast B ands 
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YAESU MUSEN \iii) 
TEST EQUIPMENT vV 

MONITOR SCOPE 

POWER METER/DUMMY LOAD 

Tho YP150 Is n fan cooled 50 ohm dummy load (using a largo carbon re1l11ot which main· 
t•ln1 lmpodance(V.S.W.R. less th111n 1-2: 1 at 145 MHz) by the uso of a .. Tnporlng Trough") and 
a power rnclor, for use between 1·8 to 200 MHz. Callbtrtlod &, 30 and 150W. FSO on a laroo 
31' • 2· meter with a maximum error of IOY, FSD. S lzo 5·1n " 4f• • 11·1121. Weigh I 6 lbs. 

Tho Y0100. Tho mull! purpoao monitor oflo rs:-lhrough line d isplay, 1'8 10 60MHz ol tront· 
mllt ed alona1s, of 10 to SOOW, monitoring ol lhO IF of a rocelver (3·18 MH1 standard 445 >cHJ: and 
9 MH1 options), lrapoioldal exhibition, audio end R.T.T.Y. portrayat. Buil1in1·5 and 1·8 kHz 
oscillators permit lho moo•uremont of power, In accord with statutory two tone P.E.P. measure· 
menl 10qul1Tte1. 

DIGITAL FREQUENCY METER 

Y0100 

The YC3550 count1 from 5 Hi to 35 MHz. The D model'• p<ucator oxtends this 
range to ove< 200 MHz. The lnaenfou1 design oflera: a du•I range 1y11em (ptovldlng 
eight dlgll readout but ualng only nva cold cathodo tubes) and operation from mains, 
or t2v. DC, at the flick of a 1wltch. The accuracy oftetod It time b1.1 e (1 MHz crystal 
( ± CMlOOS% al 2s•c. ± 0·0025%, O 10 .c>°C)) + 1 count, Input Impedance ls awllch· 
able 1 Mohm or 50 ohm CB.N.C. socket). construcUon le on double aided epoxy 
board. Size et· x 3· x 11• (12f'). weigh! 7 lbs. 

DIGITAL DISPLAY 
The YC601 dlgllol di spiny unll (for IOI end 401 series (3·18 MHz IF)) indlcoles lronsmll nnd rocolve fre­
qu1nc:lo1 10 tOCIHl on sll btlght ore en, 9 11omen1 oas discharge tubes. Bullt In mains P.S.U. (consumea. 
only 10WI. o•l• llma of looms .. size 3• x 81' x g· (1011 and weigh! s1· lbs. S uoplled comolclo wllh 
conoecllna cables. otc. 

YC&OI 

DIClJTAL CMtU'LA• r..- t ._ .. 

I Y i' S Q 0 r -"; •. , - : :· 
- · .... . .._. ··-.!...• -- .,_ · -· II •A•OU • C 001 ,. ""-~ -

\lil 
YAISU 

Yaesu Musen Authorised UK Distributors 
v 

Wcr1lcr1n Elcrct1onic1 (UH) ltd 

AMATEUR ELECTRONICS UI< 

SOUTH MIDLANDS COMMUHICADOHS LID. 
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South Midlands 
ESTABLISHED 1958-0VER 18 

FOR FURTHER INFORMATION&. DEMONSTRATIONS CALL INTO TOTTON OR LEEDS, OR SEND A LARGE 
(10#X 12#) S.A.E. (or15p stamps) FOR YOUR FREE YAESU CAT A LOGUE, 22 PAGE STOCK/PRICE LIST, SECOND­
HAND LIST ETC ETC. DEMONSTRATION FOK MUL Tl 2700 NOW AVAILABLE. 

NEW FROM SMC-AMPERE SOLID STATE LINEARS FOR VHF & UHF 
For 14.f and 432MHz, RF sensing, elCcellont bins arranoemen1s, 
12V (13.8VDC), 10W drive, 13 x 5.8 x20cm,. CW, AM. SSB, 

THE DIGITAL II (FM 14'4-10SXRll) 

APB82A 14SMH>, SOW oulpul, 10A 
APllS7A 02MHz, 4SW OUIPUI, 6A 

£88.89 (+ VAT) 
~ • .,(+ VAT) 

The de luxe 2 metre FM trantctl-vor with a SkHz stepped 1ynthe1fser and bright dJgltal 
1e1dout, from 6 soYen segment LEDt. Sefeclable 10or 1 Watt output, for simplex or duple• 
(up and down shifts). across 1«·146 (rx lo 1~9MHz) from a tiny 8i' x 2· x 7i". 
E1slly underdash mounted wllh tho supplied mounUng bracket. 01 slipped In place of the 
broadcast wlreless. 
For atrono signal handllno and low nolae the R.F. miler, nrat If (tS·9MHt). second mlll:tr 
(ond LO) ate oil FET's. Tho fronl end Is tuned byvorlcaps fed bylhe DC oulpul ot tho P.L.L 

1 wllh 1uporb aelocllvllv provided by 15 pole( ± 8kH• @ ~dB.± 15kH• @ -70dB) Cotomlc 
11 n11or. 

LEO lamps Indicate If tho P.L.L. ls unlocked or tho squelch opon. The V .C.O. Is dlroclly 

I modulatod (for oxccodlngly llnoar deviation). Unitary 6 circuit block conshuctlon (for 
aorvlceabllity and screonlng). Solocllve calling soc1cot Cmlc/LS/PTT etc.) on rear panol. 

INTRODUCTORY PRICE ONLY £225 + VAT 

THE MULTI U11 A NEW DIMENSION IN 70 ems F.M. 

A unlQuo combination of frequency control by olthetuternal VFO. 23 awltchable or 4 Instant ty 
selectablo outo •canning channels. 
Both the Tll: dovlallon and tho Rx bandwidth aro 1wllchable accommodating 50or251cHz spacing. 
The main dial la chonnol numbered (o.o. 16- 433·4t 20 11:1 433·5 etc.) on<l 11 lllustraled only whon 
a channel It cry1talled up. "Two R.F. 110001 In the rocelvor provldo oront 1en1itlvl\y (0·5u V 
for 30dB NQ), Thou .. of a band bass flrtt IF (CF 45 MHr) gives high lmaoo Immunity and low 
ctumnel c:ry1tal drlfl. Further convor1ton1to10·7 nnd 455 prevent IF lmaoe whllsl provldlng good 
pass and 1klr11e11ct1vlty". The transmlttot of awltcheble 10/1W oulput drawl only 2·5or1·3A 
(0·6 or 0-3A Rl) and haa a netting ot now cry1tal faclllly. 
Otherfeatutea Include. diode RF •witching, R.I. T .... on lhe al ru lamp, PO motor. S meter. AFP 
reverse potarHy protection etc. 

~J1~.11~.rt~.c~;.n;,~':C,',':~~·Ru <o. 2. 4, s.10, 14> INTRODUCTORY PRICE ONLY £200 + VAT 
The handheld KP202 with Its 2W of RF and lW of audio, immunity to Image and IF break-

p202 through, offers performance to rival all walkietalkles and many mobile 10W sets. The KP202 ls K supplied with telescopic whip, leather handlel whlp case and F type plug. Accessories include 
automatic (R channels only) crystal tone burst (£10.00). flexl stubby antenna (£5.25), leather 
case (£4.40), base charger KCP2 (£10.50). set o f 10 nl cads (£8.50). F to UHF adapters, F plugs, 
spare whips, spare hods etc. 
SIX CHANNELS FITTED S20 and S22 and any 4 of:-SO, S21, S23, S24, R3, RS, R7, only 
£99.50 (plus VAT) Ex Stock 

ROTATORS Ex-Stock tn T otton for fast d•llvery. 
VAT: Rolalora 121Y,. Coble and dellv. f8Y, 

Carriage (BRS or post) FREE. Secutlcor dellvery f.1 oxtrn (mainland) All rolatora 
supplied complolo wllh aporoprlato contorl boll: nnd 1ntlr, 

COE ROTORS 
AR30 Light VHF/UHF £29.25 

STOLLE 

AR33 De luxo control AR40 £A4.7S 
AR40 VHF & Llghl HF £38.SO & 

C044 Medium duty £7S.8S 
Ham 11 Heavy duly £115.00 ~J.-,,~ 
S TOLLE ROTORS ~ . 
2010/220 Automatic £40.00 RZ100 

BEARINGS 
... 

C0562 COE £4.25 
RZ100 Stolle (bnllroco) £10.00 

MOUNTING KIT 
AK121 COE to Voualower £3.60 

CABLE 
5 core AR:l0/40/33/2010 pr yd .20 
8 cote C044/Ham 11 Pt yd .32 Control Box 

PLEASE NOTE- THESE PRICES DO NOT INCLUDE VAT (12!% or 8%) 
Term11 C.1h wUh ordtr, or cr1dlt c•rd ho1dtt1 lu1t 'phone In for, II po11lble, .amt day dt1patch. lmmtdlat• H.P. 
avallabl• for card ownere for amount• up to L225.00. Holdere of currant u .K. ull1lon1 (wh1rt rel trenc11 have b1tn 

provldtd) ct n b• 1p11dllr cleared. or normal H.P. at competitive r11tt1 l1 1v1ll1ble. 
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Ltd \lfil Communications 
YEARS OF PROFESSIONAL EXPERIENCE 

YAESll 

YAESU MUSEN 2-YEAR GUARANTEEV 
24-HOUR SECURICOR SERVICE 

NEW FROM YAESU-THE FT301D 
The FT301D Is an all solid stole, IG-160 metre, precision built (plug In boards), 12V, digital readout (to 100Hz) transceiver, measuring only 11· x 5' x 13t•, weighing 221bs 
ond Is equally nt homo In the car or with the matching external AC PSU/speaker (end V.F.0.) In tho shack. Towards tho end of the year. o now mains PSU with bullt·ln 6 
digll 12 or 24 hour electronic clock wlll bo roady as wlll be the programmable automatic CW Identi fier. 

The sensitive fet packed receiver has rejection tuning (IF pass band tuning), noise blanker, 3 position AGC, and provision for 600Hz, 2·4 and 6KHz crystal niters. 
The transmi tter employs RF derived ALC, and a wide band ampllOer combined with a pre-set pass band system for 200W PIP of CW or RF-processed SSB or SOW of 

AM or FSK. 
The FT30f0 Is now In concentrated production. Tho first units will. we hope. l~avo the ractory ond of September thus allowing us a demonstration model for the 

Leicester Exhibition. Prlco around £550. 

The FT301 S Is a new sol Id state 12V transceiver of plug In construction, which 
with oil options lnstatlod offers: 
Top band to 10 metres (Inc. 5MHz MSF) In 500kHz segments, !OW output, bullt­
ln RF spe~ch processor, solectablo 2·4 or 600H2 crystal filters, fronl panel 
controlled VOX (with MOX) ond PPT, semi break-In keying (wl(h side tone), 
clartncr with n separate or ofl switch, 25kHz crystal callbrntor, 1kHz readout 
from tho dual speed VFO (100 and 16kHz per turn). slngle knob resonance, 
Internal VFO or 11 crystal per segment (or external VFO with same crystal 
facility), 3W audJo to the Internal or e:dornal AC. P.S.U. 's loudspealcer. 

The transcclvor employs a pro mix VFO and single conversion slgnel fro· 
quency l .F. (9MHz) uses MOSFETS In the RF and mixer stages followed 
dlrectly by a roofing 011er for sensltlvlty coupled with dyn~mlc range. 

FP301S FT301(5) FV301 

The FT101E, complete HF station, FT101E (EE-EX) EX-STOCK 
Tho FTt01E o complete mains or 12V DC station contained In a compact 301b package, 260W P.l.P. of SSB (with 
In-built R.F. speech processor), 180W. CW and SOW of A .M., 10 to 160m. (lnc, 1gMHz RX). Tho sensitive and 
solecttve (permeablllty tuned R.F. stages and 8 pole crysta1 filter) recolver offers: threshold adjustable noise 
blanker, switchable 25 and 100kHz calibrator, ± SK clarlncr (with separalo on/oft switch), etc .. e1c. The VFO Is 
stable and llnear(readout to 1kHz), ••lernal VFO or crystal control can be selected, with LED Indicators Illuminated 
accordingly. Carrlet level Is adjustable for: tune up, A.M., for CW operation, whose por1ormance with tho semi 
brook In keying, with sldo tono, and tho optional 600Hz. flltor Installed Is of a high order. Linear and tranaverler 
provisions Rre made with sockets for: relay contacts, ALC output, ell Internal HT auppllesi low level RF heeler 
links and switch.es, etc., etc. 

FT101E 

The FRG7, g eneral cov erage receiver EX-STOCK 
Tho FRG/ ls a goneral coverage solid state rccelver with speclflcations unparalleted In Its prJce range. It uses P Barlow 
Wadley Tri pie-mix, drih concelllno loop for continuous, spin-tuned rncluslve coverogc of -5 to 30MHz with calibration 
accuracy better thon 5kH::. FfeqtJcncy selcctlon Is occompllshed by setting lhe RF (pfe·selector nnd rnnoe switch), 
dialling up tho required number of megahertz, then tuning the VFO knob os no1mal. 

Tho receiver Is sensitive (0·5µV lor 10dB, S + N/N (SSB)) and stable (wllhln 500Hz for on~ 30 minutes oiler warm 
up) with AM. SSS and CW m odes cntc1ed fof. AS position audio filtN, RF at tcnualor, dli\l lnmp conservation switch, 
recorder nnd phone sockets are fitted. It Is mains powered, but should tho supply fall, or portable operation be required. 
8 dry cells are outoinotlcally switched In. 

YP150 

POWER METER/Dummy Load YP150 
The YP1SO Is a fan cooled 50 ohn1 dummy load, using a large carbon resistor 
which maintains Impedance (VSWR less than 1·2:1 at 145MHz) by thv- uso of n 
"Tapering Trough"' and a powor meter for use betwoen 1·8 and 200MH:r call· 
bu1ted 6, 30 and 150W FSO on P large 3t • x 2· meter with n ma;ii;lmum error of 
10% (FSD) size 6(1') x 4i' >< 11(12') weight 61bs. 

DIGITAL DISPLAY YC601 
The YC601 dlgllol display unit (tor 101 and 401 series (3·18MHz IF) Indicate 
transmit and reccivod frectuencles to 100Hz on six bright green, 9 segment gas 
discharge tubes. Bullt·ln mains P.S.U. (consumes only lOW), gate time of 
100niS., size a· x at· x 9•(1on and weight Silbs. Supplied complete with 
connecting cables, etc:. 

SOUTH MIDLANDS COMMUNICATIONS LTD 
Ht&d Offlcr, Main Showrooms and all Mall Order enquiries to Totton Northern Branch: T he Cham ber1 

No 3 The Parade, North Lane, 
H eadlngloy Leeds T el. (0532) 
78 2326 Houra of bu•lness: $.$ 
T ues-Sat 94 p.m. T hursday. 

OSBORNE ROAD, TOTTON 
SOUTHAMPTON 504 4DN 

Hours of business: 9-5.30i 9-12.30 Saturday 

Coble: Aerial South1mpton 
T elex : 4Tn51 SMCOMM G 
T el : (042!8) 4930 & 2785 
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AGENT S ( ev ening•) (ALL QTHR) 
Brian Kennedy G3ZUL Droltwfch (090S7) 4110 
Pele• A vlll G3T P X, Dorton (022 878) 2517. Ian 
McKechnl 1 GMIDOX Bridge of Allan (CJ7888$) 
3223. H owarth J on•• GW3TMP, Pontybodkln 
(03S 287) 848. M ervyn A ndereon GliWWY, 
N.I , Tandragee 840656. 
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SOUTH MIDLANDS \lfi) COMMUNICATIONS 
YAE5U 

TELESCOPIC TILTING VERSA TOWERS (SEE FAR RIGHT) v 
T 1le1coplc (20' sections) wlt.h full tilting facility allowing for easy antenna maintenance and alterations. The t e latlvoly low unit w eight and 1uporlor design 
of ground poat aUowa easy and cheap Installation often without resorting to concrete. Whilst 1tock1 last, we offer the old prices on appllcatlon. 

ALI MASTS HAMTOWERS TELOMASTS TELETOWERS 
TELESCOPIC LIGHTWEIGHT 
1•5, 2 or 3m: Quick Lock Secllons 
13 versions, 6 to 2tm from stock 
Rigging eictta. Carrlnge £1 VAT 8% 
5 x 2m £26.75 4 x 3m £23.50 

SELF SUPPORTING 
Galvonised latllce 10' sections 
Freestanding with climbing steps. 
Caul ago £3.50 ex stock 8% VAT 
30' c/ w baso orll\ago £ t 64.60 

7 x 2m £38.75 7 x 3m £55.75 0' c/w base orlllago P.O.A. 

COAX RELAYS 
12 VOC. 50ohm, Siver plate. 
EX·Slock. P & P 30p. VAT 8% only. 

CX120 
CX230 
CX600N 

Power Crosstalk @ 5000MHz 
SOW 35dB Cable entry 

300W 40dB BNC sockets 
&OOW .COdB N sockets 

£8.50 
£11.25 
£21.75 

HY GAIN HF RANGE :car. £1.00-£2.50) VAT 12r% 
BN861:1 ferrite Balun £12.00 TH2MKlll 10-20m 2 ete £94.00 
103BA tom 3 olement £43.50 TH3JNR t0-20m 3 ete £16.00 
153BA 15m 3 elomonl £54.50 TH3MKlll 10-20m 3 olo £t37.00 
203BA 20m 4 elemont £t03.40 TH6DXX t0-20m 6 ele totnl P.O.A. 
402BA 40m 2 olomont £t46.00 H'f QUAD 10-20m 2 elo . . £t64.50 
18V 10-80 Load Vert. £23.50 0Bt015A 10-t5m 3 o.o £99.00 
12AVO 10-20m Trnp Vert. £23.50 LAI Llohlning arrestor gas £20.30 
1.CAVQ 10-40m Trap Vert. £A7.50 LA2 Uohlnino auestor spark P.0.A. 
18AVT/ WB t0-80m Vorl. . . £64.40 HY TOWER 10-80m Vort. £159.00 

BAN TEX VHFWHIPS(Carrlago90p) VAT 121% 

BGA f.o. t 2m fibroglass £11.75 Trun~ Lip Mount • . . . £5.25 
BS ! 145MHz . • £8.35 I 701t 70MHz .. .. • . £A.OO 

BGA s.s. i 2m atalnless stoel £8.50 Magnetic Base Mount . • £8.50 
B5U f 432MHz £5.00 Slnndord base unwanlod doducl £0.50 

ROPES (Carrlogeoxlral VAT8% 
3mm HT steel • . yd. £0.t3 j X150 Rustproof t50m .. 
t'" clrc. toryJene • . )Id. £0,08 7 :x 18g Galviinlsed 1001 

AERIAL INSULATORS (Posie.ira)VAT12r% 

21· polyprop ribbed top j SMC. 1 8" carbon polyprop 
NTI O" potyorop ribbed • . 45p 3' porcelaln rtbbod .. 

AERIAL WIRE (Carrlageextro) VAT8% 

por yd. , 
1•SWG herd dn1wn cu tOp 7/·044 cad cu standard 
7/·036 cad cu standard Up Cu teryleno brald . . 

COAX PLUGS (p & poxtra)VAT8%'. 

PL259 Standard UHF plug £0.43 1 S0239 Sockot 2 hole • . 
PL259 P.T.F.E. UHF plug .£0.55 .. T" ndaptor . . 
UG175U Reducers • . £0.t2 Righi angle acJnolor 
258 Back to back £0.80 Phono plug/50239 

CABLES RF FEEDERS(Carrlaoeo•tra) VAT 8% 

£10.BS 
£2.20 

85p 
33p 

per yd. 
17p 
Up 

£0.37 
£t.20 
£0.90 
£0.55 

RG8I U 50 ohm H .. vy . • yd. 35p I UR39 75 ohm Medium . • yd. 
UR57 75 ohm Heavy . • yd. 36p T3278 75 ohm D istribution yd. 
75 ohm Flat twin • • yd. 8p UR43 50 ohm Solid Cont. yd. 
300 ohm Ribbon . , yd. 9p UR76 50 ohm Strand Cent. yd. 

24p 
20p 
tSp 
t sp 

TELESCOPIC GALVANISED 
10' Teloscoplc o•I•. stool mast with 
guy rings. etc., or c/w full rigging. 
Carriage £2 ex stock VAT 8% 

TELESCOPIC GALVANISED 
Carriage and rloolno CRK) exl ro 
42' £121.00 (RK £28) 
57' £174.00 (RK £23) 

30' £22.85 or £A1.75 c/ w rigging 
'0' £.29,75 or £53.75 

79' £224.50 (RK £A8) 
101 ' £303.50 (RK £78) 

50' £37.95 or £6US 
COAX SLIDE S WITCHES 

Up to: tkW, 1.SGHz. 0.3dB loss, 1.2: 1 VSWR. 
50d8 Isolation. SO ohm 'N' or ' PL' flttlnos avallable. 

EX-STOCK P & P 30p, VAT 8% only 
TWS t20 1 In 2 out Nlcklo S0239 
TWS tSOG t In 5 out Go ld S0239 

AEC METERS 

£A.90 
£to.cs 

SW R, Power. (Pr), Field Strength (F.S.) (P do P 400. VAT 8% only) 
Unloss stoled: SWR ( ± 10%), 1.5 to 160MHz. 50/ JsQ. 

SWRtO(TLH) 

SWR20(BLH) 

singlo mctor horizontal type 

son. F.S .• PR 10 & tOOW FSD( :I: 10%) •• 

£ll.t5 

£9.90 

SWR40 (Centre) single meter Vo rt. typo wllh F.S. •. £7.80 

SWRSOA (TRH) SWR(:l:5%) 3.SMHz up, Pr to lkW(± 20%) £9.60 

SWRSO (BRH) as SWRSOA (300µA) but 100µA motors . . £11.20 

CUSHCRAFT VHFOMNl (Corrlagc95o) VAT 121% 

RINGO RANGER- ARX2- SdB gol n over t ground p lans. Uses 3 x iA i n 
Phase and}.\ stub, ultta low angle mdlatlon, approx. 10' high. (Illustrated left.) 
LOW PRICE, EX·STOCK. 
ARX2 6dB Ringo Ronger . . £21.50 I ABWl44 2m BigWhool . . 
AR2 3dB Ringo Vorl. £12.75 ABWl2S ABW harness •• 
AR25 ()RO AR2 .. £15.00 ASC)t 2m Squalo .. .. 
CXtOOO 29MHz Ringo £25.75 ASC)22 Slacked ASQ • • 

JAYBEA M 70(4m), 144 (2m).432 (70) (Car. about £1) VAT 12;% 

05/2m 5 over 5 slot f ood . . £9.90 08/70 8 over 8 slollood £11.30 
08f2m 8 ovor 8 slot food . . £13.40 PBMl8/70 18 el e Poro £13.75 
5XYl2m 5 element crossed £10.30 MBM48170 46 elo Multi £15.20 
8XYl2m 8 elemenl crossed £12.90 MBMB8/ 70 88 ole Multi £20.35 
10XYJ2m 01 element crou £'7.75 12X.Y/70 12 ele crossed £20.90 
5Y/2m 5 element yagl £5.40 4Y(4rn e lement yn:gl £8.50 
8V/2nl 8 e lomonl ynol £7.00 PMH2/70 2 wav hurness £4.15 
10Y/2m 10 olo long ya.gl . . £ 13.80 PHM2/ 'm 2 way hafness £6.60 
14Y/2m 14 ole long yogi £17.85 PMH2/C Clrc. phoslng £3.60 
O•l2m • olomont quad £10.SO PMH2J2m 2 way harness £6.ts 
06/2m 6 e lement quad £14.00 20t0 Rot~tor automatic £40.00 
PBM10/2m 10 eln Poro £16.40 RZIOO Rolator bearing £10.00 
PBM14/2m 14 ole Para £2t.OO JBLIS/59 2· Joint sloove £t.65 

SMC TRAPPEO DIPOLES (Carriage paid) VAT 121% 

S SOOW P.l.P. USWG £19.60 I P SOOW P.l.P. Cu/Torylono 
HP 1K P.l. P. 14SWG £2t.75 braid c/w 75' leodor, otc . . . 

MOSELY TRI-BAND BEAMS (Carriage £2.50) VAT t2i% 

T A33 3 ole 200W R.M.S. £64.00 I T A32 2 o lo 300W A.M. . • 
M ustang 3 olo 2kW P.l .P. £81.50 Muslong 2 olo tkW A.M • . . 

GEM QUAD FIBREGLASS OUAD(Cnrriago£2.00) VAT 121% 
G02E 2 element £95.00 j G04E 4 element .. 
G03E 3 elomenl £147.00 CK10 1 o le Conv. kit 

G WHIP H F MOBILE (Corriage 90p) VAT 121·% 

Tri bander I0-20m ( + LF) £14.6t I LF40, 80 or 160 . . 
Muillmoblle • • . • £18.06 MM40, 80 or 160 • . 
Flexlwhlo !Om ( + FF) £12.42 FFl5, 20, 40, 80or160 
Basemount i" holo mount £2.20 Toloscoolc whip lor colls 

£198.00 
£55.00 

£4.81 
£4.87 
£5.M 
£1.50 

SOUTH MIDLANDS COMMUNICATIONS LTD AGENTS (evenings) (ALL OTHR) 
Brian K ennedy G3ZUL Oroltwich (09057) •510 
Peter A v iii G3TPX, Dorton (022 578) 2517. I an 
Mct<ochnie GMIDOX Bridge of Allon (078683) 
3223. H owarth Jones GW3TMP, Pontybodkln 
(035 287) 8'16. M ervyn Anderson G13WWY, 
N.I. Trandagee 8406!56. 

Hrad Office, Main Show1oomsand all Mall Otder tnoulr/ct to Totton 

OSBORNEROAD, TOTTON 
SOUTHAMPTON S04 4DN 
Hours of business: 9--5.30: S.12.30 Saturday 

Cables : Aerlel South~mpton 
Telex: 4TI3St SMCOMM G 
T el: (04218) 4930 & 2785 

Northern Branch : T ho Chamber& 
No 3 T he Parade, North Lane. 
Headlngley Leeds Tel . (0532) 
712326. Hours o f business: 9.s 
T uea-Sat, 9-lp.m . Thursday. 

RADIO COMMUNICATION September 1976 
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IT'S "WESTERN" FOR YAESU 
"WESTERN" FOR STANDARD 
AND "WESTERN" FOR VALUE \liil 
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• 
THE LATEST LITTLE GEM FROM YAESU- THE FRG·7 
This general coverage solid state receiver is STABLE! The Wadley 
loop system and trip le conversion makes this receiver a must for general 
coverage ~OM Hz to 29·9MHz. Operates on AC, DC or internal batteries 
giving a wide variety of operating conditions. ONLY £162 Inc. VAT & 
CARRIAGE. 

STOP PRESS! 
ANNOUNCING A NEW YAESU PRODUCT! 

The FT-3010!!!! 
Solld state digital transceiver 

160m to 10m coverage. 200W pep. A l l modes-SSB/CW/A M/FSK. 
6 digit readout. TX/RX clarifier. Send S.A.E for details/pr ices (likely 
to be available Nov/Dec.) 

BRITAIN'S BEST BUY! 
for the serious FM Repeater operator-
the STANDARD C828! £135 only (ex-VAT) 
There's no other choice! 10 channels fitted 
BASE ST A TION - MOBILE - PORTABLE 

W e'to 10 fatclnnted by this llttle beauty thel we 1hlnk Jt makes evel')thlng else 
"ob1olalo''(ore•pon1lve). The Ptlcol £151 .11 Inc. VAT. 
• 10 wall• (HI). 1w. (Lo) oulput. 
• 12 channel& SIMPLEX or REPEATER. 10 Ch. fltled. 
• Slnglocry1tel conlfol means you only have to buy 1 CRYSTAL PER CHANNEL. 
• Fiiied SO. S20, 21. 22 and 23. R4. 5, 6. and 1. 
• LED (BUSY) Indicates whelher you have accessed the repeater or not. 
• LEO'a to Indicate EXTERNAL VFO. TRANSMITTER ON REPEATER 

OPERATION 
• SPEAKER/MIC otv&1 PRIVATE LISTENING and has switch to override the 

chennol sotcctor enabtlng a chanooover to be made to en eaternal VFO (Typo 
CV110). 

• TONEBURS T la bullt In (Automatic on .. Repeater") 
•NEW LEATHER CARRYING CASE/ANTENNA TYPE FCB-OIJ (avallable 

11111) ma~ea tho Cll28 Into a 12 Ch. 1/10w. portable unit. 

YAESU v 
STANDARD PRICES (carriage paid Inc. VA T) £ 
CV110N for C828 50.63 
C146A 2m 5 channel hand·held transceiver 101,25 
SY200 synthesiser 101.25 
C430 UHF Transcelver 10W 10ch 180.00 
C432 UHF hand transceiver Sch 129.38 
ACCESSORIES 
C12/230 AC PSU !or all models 
C12/230-6E charger for C146A and C432 
NI-cad ballerles set of 10 
C205K remote speaker for all models 
CAD external antenna coupler 
CSA base charger unit for C146A 
CAT -08 rubber Oexlble antenna 
CMP·08 external microphone for C146A & C432 
CMP-31 Microphone/speaker 
CRC·01 remote control unit 
FCB·Ol carrying case with CA T · 17 antenna 
THE OSKER SWR-200 POWER METER 
Features: Switchable for 52 or 75 ohm systems. 
Each Instrument is Individually calibrated. 

83,38 
3.38 
9.00 

10.13 
2.25 

16.89 
3.38 

10.69 
10.69 
9.00 

18.00 

Four ranges: 0-2, 0-20, 0-200, 0-2kW and 3-200MHz. 
Excellent styling. 
Price £29.16 (Inc VAT & carriage). 

BACK IN STOCK AGAIN 

RADIO COMMUNICATION September 1976 



Elcct1onic1 <uH> ud · 
Announce ... 

The WESTOWER 
TELESCOPIC STEEL TOWERS 

a ''Western" brand quality product 
Standard towers (heavy duty also available) 

Holghl Framed Peat Pc•I Mounting Frnmod Base Plate Trnllor Mid. Woll mid. Socl<atPos' 

MOO EL PRICE MOO EL PRICE MODEL PRICE MODEL PRICE MODEL PRICE MODEL PRICE 

£ ~ £ £. £ £ 
25' 1SIFP 145 1S/P 155 1SIFBP 170 1SI W 115 1S/SP 180 

42' 2S/FP 189 25/ P 199 2SIFBP 215 2S/TM 660 2s1w tllO 25/SP 224 

58' 3SIFP 230 35/P 240 3S/FBP 255 3S/TM 699 3S/W 199 3S/SP 261 

75' 4$/ FP 345 4S/ P 355 45/FBP 370 •S!TM 815 45/W 315 4S/SP 279 

Prices inc. carriage but exc. V .A.T. 

AND THIS MONTH WE PROUDLY ANNOUNCE 
TWO OTHER BRAND NEW " WESTERN" PRODUCTS 

PENETRATE TO THE FOUR CORNERS OF THE EARTH W ITH OUR NEW EXCITING DX 
" PENETRATOR". 
3-element beam for 10-15 -20 metres up to 2kw P.E.P. gain up to Sdb. Front/Back ratio up to 20db. 
PRICE £73.12 (Inc. V .. A .T . and carr.) 

Wc1lcr1n Elcrclronlu (UH) ltd 
HEAD OFFICE (ALL M all/ EnqulrlH) 

FAIRFIELD ESTATE 
LOUTH, LINCS, LN11 OJH (Tel. Loulh(0507)495S/6J 
SUMM ER HOLIDAYS: LOUTH/SOUT HAMPT ON 
CLOSED AUG. 2111-SEPT. 51h Incl. 

RADIO COMMUNICATION September 1976 

BE SAFE With our new ..-------­
" WESTERN" Safety 
Switch (Antenna)-5 Posi­
tion Outlets (U.H.F. 
Sockets) All unused An­
tennas can be earthed to 
ensure Maximum Radia­
tion efficiency. PRICE 
£ 8.85 (Inc. VAT & Carr) 

SEND S.A.E. FOR PRICE/LIST LEAF· 
LETS OF NEW " WESTERN" PRO· 
DUCTS AND GET DETAILS OF OUR 
BARGAIN PRICE " W .E." CO-AX 
PLUGS/ SOCKETS ETC. 

Your one-stop shop for all amateur 
radio requirements - "Western" 

A gents: LES LYSKE. Gl3CDF, NEWTOWNARDS (02'1} 812«9 
ALAN CAMERON GM30GJ, ALLOA (02592) 4653 
DON KITSON, G3TRK, COLNE, LANCS 0282-44187. 

SHOWROOMS A T : 
L OUT H. Open Moo.-Frl.: 9·1pm, 2·5 Sol, by oppcinlmoot. 
1 WEST PARK ROAD , SOUTHAMPTON. (0703) Toi, 2746', 

Open Tue.-Frl. 9·1. 2·5.30, Sal. 9-4. 
27 CH URCHGATE, LEICESTER. Toi. 68652. 

Open Mcn.·S•t. 9·6. Closed Thur. 
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WATERS & STANTON 
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NEW VHF RANGE 
23 CHANNELS + 4 AUTOSCAN 

Multi-II fitted 7 c hannels 
£199.68 (inc. tone-burst) or £40.68 d e pos it ~ 

Multl-Ull fitted 7 channels 
£229.50 (inc. tone-burst) or £46.50 d e posit T 

70cms 

2 metres 

BOTH MODELS F£ATU RE 10 walls or 1 woll olfm-Narrow or wide doviallon­
nanow or wlde ,._ filters (swltchable)-RIT ± 51i!Hz-Au1omaUc 4 channel scitn 
(onablo1 you to flt your local calling frequencies and repeater Input c,hannels so 
I hat any local activity Is lmmedlatolr hoard)-Monual override on scan-test tono 
button-ht nolllng/monitor switch allows )'OU lo hoar your uansmlttod audio and 
chock your froQuoncy-s· motor/centre zoro/ rf·motor-tho cheinnol·number dlal ts 
only lllumlnntod when sw1tchod to ch11nnola Otlod wllh xtals-on olr llght-p.a. 
hoal•tfn1c for COOi operatlon-automollC p ,o. protoctlon-rocelvor· (UO·Dmp Otted 
dunl onto MOSFET-remoto vlo socket- l>ullHn 1penkor-supptlod complete with 
mobllo mounllng brackets. DC powor co,d. mlcrophono and eomprohenslvo 
Enollsh haodbook. 

MULTl-2700 ANOTHER FIRST I 2 METRE RIG 

MULTIMODE WITH 'OSCAR' FACILITY 

NORMAL/REVERSE 

REPEAT 

VOX/I RT/CALIBRATOR 

D X SPEECH CLIPPER 

HIGH/LOW POWER 

NOIS E BLANKER -

USB/LSB/FMN/fMw /CW /AM{'OSCAR' 

10W/1W OUTPUT 

12v/230v SU PPLY 

DUAL VFO CONTROL 

DIGITAL OR ANA· 

LOGUE PLL FOR 

STABILITY 

FEATURES INCLUDE: 12V DC/2JOV AC p1u-duol 1poed p.1.1 vfo with !kHz raadout-socond 1ynthellrod vlo with digital readoul 1wllchablo In 10kHz sleps and fllted 
SkHz VJ:o-the dloHal vfo Is par11culorlt 1ullable for mobllo/fm work I no and lnslant 1wllchlno belw1en both v1o's Is pos.slble-all-modo· oporallon I• pfovldod lnctudlno nanow 
and wide fm devlotlon (Ideal when mulUplylng up to 70Cms)-AM mode lncludtd-fopeator shlft 600kHz above or below recelver1lon1l l1 provided plus 2 addltional repealer 
shltls such H 1·5mHz. for 70cm operatfon-bolh vfo'1 nuod IRT control-high or low power operaUon swftchable on all modes-provl1lons for accessory coo11no fan to be 
Oltod at future date If higher power PA modulo Jntroducod-nolso blonker. vox, slow/fast egc, atparato fm and asb g11l n controls-1wllchable OX a pooch comprossor for 11b 
•nd nm-Tx tunablo 144· 146 nnd Rx 144·148-0SCAR oporallon possible through the Jnclualon of 1 10 metro up· convertor bulll·ln and 1unlno 29·5MHz (In fact lt covers the 
wholo ol 10 moires~ separalo 10m anlonna socko1 I• filled onobllng lrue lranscolvo oporallon lhrouoh OSCAR 6 and 7-FOR FULl OETAllS SEND SAE. 

MAIL ORDER & HEAD OFFICE : HOCKLEY AUDIO, 31 SPA ROAD, HOCKLEY. ESSEX. TEL. 03·'104 6835 (2 llnes) 
ALL PRICES INCLUDE VAT CARRIAGE AT COST 

AGENTS-G3XTX J.R. Electronlca, 198ColllerRow Lane, Romlord. Euex. Toi. Romlord (0708) 68956. 
G30QT Brodhu,.l Electronics, Willowbrook, School Lino. Bunbury. Tai. Bunbury (0829) 26071>8 
GM3GRX Erle Simpson. 6 Oro .. 10 Road, Falkirk, Sllrllng1hlro. Tol.0324·2«23 

MONDAY TO SATURDAY 9 A .M. TO 5.30 P.M EARLY CLOSING WEDNESDAY 
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ELECTRONICS 
FAST MAIL ORDER SERVICE 
BY PHONE Simply telephone your Barclaycard or Access No. for immediate despatch. 
BY POST State clearly your requirements enclosing cheque or postal order. 
CALLERS You are always welcome to come and inspect the equipment at our show-

rooms. 

FOR ALL ENQUIRIES PLEASE ENCLOSE STAMPED ADDRESS ENVELOPE. 

YAESU MUSEN EQUIPMENT 
FT101Etranscelvor.100-10m.230/12V. £A82,62 (n.c.) 
Sp101B matching spookorconsolo.. £17.43 £1.25) 
FV101B motchlng remote vlo • • £61.31(£1.25) 
FTIOOB t rnnscolvor6G-10m. 260w. .. £264.37 (n.e.) 
FP200B matching AC p.s.u. • • •• £60.75 (n.c.) 
Fl101transmltter2EOw.100-10m. . • £385.62 (n.c.) 
FR101S recelverstondord 100-10m •.. £336.37 (n.c.) 
FR101Drocelvorde· luxc100-2m. plus 

short wavo broadcast . . • • £438.75 (n.c.) 
FRI01DD as obove with dloltol 

counter .. . . £540.00 (n.c.) 
Fl2100B llnear1200w, Input .. . . Q79.00 (n.c.) 
YP150dummy load/weltmeter .. £47.52 (£1.00) 
Y0100 monitor 'scope • • £127.44 (£.1,50) 
YC3SSD200 MHz counter .. £150.12 (n.c.) 
FT:221 2m. ssb/cw/fm/om lranscelver £403.87 (n.c.) 
YD844 table microphone £20.25 (75p) 
Y0846 hand microphone £8.43 (75p) 

NEW FRG7 receiver In stock 

SOL.ID STATE MODULES 
2m. or 4m. Europa transverter 200w. 

£162.00 (n.c.) 

pip £109.00 (n.c.) 
2 or4m. converters IF 2-1/4-6/28-30 .. £18.00 (n.v.) 
70cm. converter IF 144-146 .. £18.00 (n.c.) 
2m boxed pro·omp . . . . .. £8.72 (n.c.) 
PA3 2m. miniature pro-amp board . . £6.%7 (n.c.) 

BANTEX WHIPS 
BG52metre5/81hwhlp .. 
Magnetic besocomplete with cable •• 

G·WHIPS 
G·Whlp hellcel t rlbander. tG-20m •• • 
G-Whlp multlmobllo auto·swltchlng 
LF coils fortheebove40,80, 160 
Resonator whips for LF coils .• 
Base mount for all G·Whlps 

LF ANTENNA SYSTEMS 
El40X compact 80/40 dipole de luxe 

with balun. hardware, Inv. 11V11 

brackets speclal protected copper 
wire, etc. 

Q·Trap compact 80/40 dipole klt 7911. 
Q-Trap coils only 

STATION ACCESSORIES 

£7.15 (£1.00) 
£9.56 (75p) 

£15.22 (£1.00) 
£18.82 (£1.00) 
£5.07 (45p) 
£1.37 (45p) 
£2.04 (45p) 

W.00 (n.c.) 
£14.62 (£1.00) 

£1.98 (50p) 

MFJ audio Oller boards 80/110/180Hz £14.62 (50p) 
Shuro444 tablo microphone • . .. £21.95(£1.00) 
Shure201 hand microphone • . £9.95 (50p) 
Drake low·pass 1kW Oltor80dB .. £14.75 (75p 
SWR slnglo motor £9.as (50p) 
SWRduel motor .. £12.75 (50p) 
Katsuml olect ronle keyor .. £ 18.00 (50p) 
Motsekoys £7.87 (50p) 
1orrlte rings 1i"for n.f.I. 30p (Sp) 
HP3A high pass tv niters £2.$3 (15p) 
Sotof10HP7nl-cads . • £9.72 (75p) 
Sotof9HPt1 nl -cads .. £16.20(£1.00) 
Balun Insulator 50 ohm (boAms or 

dipole) £11.43 (50p) 

Cf j]IICOMI® 
STOP PRESS! 

NEW SHIPMENT OF LATEST 

IC22A 
TRANCEIVERS 

10 UK CHANNELS + TONE-BURST 
ENGLISH HANDBOOKS 

£159 DELIVERED FREE 

OTHER MODELS 

IC21A 
IC201 
IC202 

M INl·PRODUCT S 

£195.00 
£354.00 
£161.00 

HQ·11G-20m. compoct 1"2kW yogi £79.50 (£2.00) 
C4 IG-20m. compect 1-2kW vertical. . £38.25 (2.00) 

ROTATORS 
AR30antonna rolator •• 
AR40antennarotator • . 
C044 antenna rotator .• 
Ham 11 nntonna rotator 
CO bearing 
Stolle2010 antenna rolator •. 
Stollo 2030 o.ntonno rotator . . 
Stolle 11.llonmont bearing 

C ABLE.S 
SOohm UR54 (pt fee per moire) 
50ohmUR67 
70ohm slendnrd .. 
70ohm low loss 
5 coro rotator 
8 coio rotalor 
300ohmtwln 
75ohmlwln 

light duly 
hea vy duty 

HY·GAIN A NTENNAS 
12AVQ 1G-20m vertlcal 2kW. 
HA VQ 10-COm. vertlcol 2kW. 
1 SA VT/WB tG-SOm. verllcal 2kW. 
TH3 JNR t0-20m.yaol 500W. 
TH3 Mk3 I0-20m. yogi 2kW •. 
BN86 balun2kW. 

£32.90(£1.50) 
£43.31 (£ 1.50) 
£85.32(£1.75) 

• • £121U7(£2.00) 
£4.21 (SOp) 

. . £45.00(£1.75) 
£49.50(£1.75) 

. • £ 11.25 (SOP) 

18p (2p) 
36p (Sp) 
10p (2p) 
Up (Sp) 
22p (2p) 
35p (3p) 
Ip (2p) 

8p (2p) 
20p (3p) 

£36.62 (£2.00) 
£51.t7 (£2.00) 
£72.45 (£.2.00) 

.. £108.00 (£2.00) 
£154.12(£2.50) 

. . £13.50 (50p) 

CREDIT SCHEME FOR RADIO AMATEURS & LISTENERS 

NIHON DENGYO 
Llnor-2 Mk. II 2m. ssb tcvr. 12V OC 
Llner-430 70cm. ssb tcvr. 12V DC 
LA-106 2m.100W. llnoar .. 
Rt 15E roo. p.a.u. lor llnor·2 &430 

TRIO 
HC2 ham clock . • .. 
OR666 gone,..IJI coverage receiver 
QR6·FMtuner to match QR66 
Extracha1oe for fitting •• 
QR6MK 500kHz crystal morkor 
E.J:tra charge for ntttng 

MICROWAVE MODULES 

£184.50 (£2.50) 
.• £291).25 (£2.50) 

£200.25 (£2.50) 
£31.SO (£2.50) 

£13.50 (48p) 
£163.13(£2.50) 

. . £27 .oo (36p) 
£5.63 

£11 .25 (36p) 
£2.25 

MMC2m.conv. IF2-C4-628-30 .. £18.00 (36p) 
MMC 70MHz conv. 28-® . . £11.00 (36pl 
MMC 70MHz conv. 28-® + local osc. £19.80 (36p) 
MMC 2m. conv. 28-30 + local osc. .. £19.80 (36p) 
MMC 70cm. conv. 28-30 ot 144- 146 . • £19.80 (36p) 
MMC 1296/ 144or28-$0 £24.30 (36p) 
MMDO 50 50MHz counter • . £66.00 (36p) 
MMD SOOP 500MHz pre-scaler • . £27.00 (36p) 
MMT 432/2ll 70cm. transvortcr . • £94.50 (36p) 

WATERS 
Stable tone-burst modules 1750Hz .. £3.93 (25p) 

V HF ANTENNAS BY JAYBEAM 
4Y/4M 4 element yogi .. 
5Y/2M Sclement Yogi 
8Y/2M 8 element yaol .. 

£9.58(£1.75) 
£6.07(£1.00) 
£7.87(£1.00) 

10Y/2M 10elementyagl 
PBM10/2M10elo. parabeam .. 
PBM14/2M Hele. parabeam . . 
5XY/2M5ole. crossed yogi .. 
8XY/2M8olo. crossed yagf .. 
10XY/2M 10ele. crossed yogi.. 
Q4/2M 4 ole. quad 

£15.52 (£1.50) 
" £ 11.45 (£1 .50) 
" £23.82 (£.1.75) 
• . £11.58(£1.25) 

£14.83(£1.50) 
£19.88(£.1.75) 
£11.81(£1 .60) 

Q6/2M 6 ele. quad 
05/2M5ele. slot led .. 
08/2M8ele. slot fed .. 
X0/2M crossed di polos 
UGP/2M ground piano vertical 
H0/2M Mobile halo head only 

.. £15.75(£1.75) 
. . £11.13(£1.25) 
. . £15.07(£1.50) 

HM/2M Mobile halo with mast •• 
PMH/2C 2 way phasing harness for 

clrcularpofarJsaUon .. 
PMH2/2M 2 way phoslng hamoss for2 

of2metroent&nnas .• 
PMH4/2M4 wey phasing harness .. 
SVMK/2M mounting kit for vertical 

pol. for2 slot feds. .. 

UHFANTENNASBY J AYBEAM 

£8.15(£1.00) 
£5.85(£1.00) 
£2.58 (50p) 
£3.09(£2.75) 

£4.0$ (75p) 

£5.56 (75p) 
£12.94(£1.00) 

£3.ot (75p) 

08/70cm.8olo.slotfed •• £12.71(£1.25) 
PBM18/70cm.18ele. puaboam .. £15.46(£1.50) 
MBM48/70cm. 48 elc. multlbeam • • £17.10(£1.50) 
MBM88/70cm. 88 cle. multlboam • • £22.89(£.1.75) 
12XY/70cm. 12 ele. crossed yagl .. £23.51 (£1 .50) 
PMH2/70cm 2 way phasing harness £4.66 (7Sp) 
PiylH4/70cm. 4 way phasing harness £9.67(£1.00) 

Our special scheme has been designed to enable you to purchase amateur radio equipment at our new low interest 
rates. Don't wait for further price Increases •• • • send s.a.e. today for quotation on any piece of equipment. 
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1be TSS20 Syatem 
TRIO have now eompletcd the fint stage or the total system concept ror 
amateur radio •9,uipment. With the TS520 and its nssociated accessories, 
the amateur radio operator can assemble a station to suit any or all 
requirements for his hobby enjoymenL AU modes and all bands, fixed and 
mobile/portable ore provided by the TS520 system. 

SSB/CW Tramceivcr TS-520 
A real "compact"; powerful, rugged and reliable. It bu everything which 
otherwise is available only as an ac:ccssory at extra cost; built-in power 
aupply for fixcd~tatio~n use tra.nsistoriud DC/AC power converter for 
mobile operation, louds er, fixed-channel provisions, VOX co.ntrol, 
etc. And these arc the 520"s special rcatures in shori format: 

Vcnatilo Tmnstnit· and R«:ci•o O~ratioos-USB, LSB and CW on all 
radio amateur bands from 80m. to !Om., and-with the aid of the 2m.­
Transvcrtcr TV·S-02-abo on the VHF-band from 144 to 1% MHz, u 
well as fixed frequency operation on four channel$. The TS-520 also 
allows reception or WWV s tations on JO MHz for dial calibration. By 
adding the External VF0-520 (optional) the TS-520 demonstrates utmost 
versatility: independent RX- and TX operation with different frequencies, 
transceive operation with sllghlly variable RX frequency by means or the 
built-in RIT circuit (Receiver Incremental Tuning) plus fixed channel 
operation totalling nine different combinations. 

Ad•an.ced Circuitry-With the exception of the tmnsmiller driver and 
final stage wbicb are equipped with blower-cooled vacuwn valves or type 
12BY7A and 2 x S2001 the TS-520 is fully transistorized. The sem.ieon· 
ductor complement consists of 44 transistors, 18 FETs, I IC and 84 
diodes. The reliability and s1obility of Ibis circuil has been substanliated by 
numerous conlests and during rugaed mobile operation. 

Outslllndina R«:ci•o aod Transmit Pcrformanco-The transmitter section 
or the T S-520 features separate driver, plate and final tuning, a 2-stagc 
ALC circuit for local and DX operation, thus assuring undistorted clearly 
legible TX signals even artcr houn of continuous operation. Provisions 
for linear amplifiers, such a.s ALC input, antenna relay swi1ching output, 
etc,. arc available and ready for use. D ual-gate MOSFETs arc employed in 
all critical receiver circuits to improve the input sensitivity, cross-mod.ula­
tioo response and spurious rej"cct ion. An 8-pole SSB crystal filter in the IF 
amplifier provides cxccptiona selectivity and stability. An option~ SOOH.z 
CW 6.lter is available as on accessory and can be installed at any time. The 
1Wilcb.selcct4ble time constant of the AGC assures perfect reception of 
SSB a.nd CW signal$. 

Preciaion-lype VFO-n feature of all T RJO receivers, transmitten and 
receivers also contributes to the supreme performance of the TS-S20. The 
VFO is fully encapsulated and is eontro llcd by a mesbedgcar dial drive 
(reduction ratio 4 : I). Dial accuracy is better than ± I ~ frequency 
drift will not exceed ± IOOHz per hour. Dial calibration is accomplished 
by means of a built-in 25 kHz crystal marker oscillator. 

Bui.It-in P·OWM Supplitt-for fixed Station use with 120/240 VAC 50.60Hz 
line voltage or for mobile operation with 12-13·8 VDC by means of the 
built-in D C/AC converter. 

Loaded with Extra Fca1urcs: threshold-type RF gain eontrol; semi-break-in 
circuit with sidetone; VOX/PTT/MOX-control ; RIT; TUNE switch; 
LED function indicators for RJT1 VFO and FIX channel operation; 
WWV receive pushbutton; 4-pos1tion fixed channel selector switch; 
buih·in 25 kHz crystal marker oscillator; two-stage AGC; multi-function 
meter; 1cnninals for optional ac:ccssories such as: 2m.•Transvcrter TV-502, 
External VF0-520, External Speaker SP-S20, linear amplifier, hcadphono, 
microphone and key. 

OPTIONAL ACCESSORIES 
EXTERNAL VFO·S20 
Developed exclusively for the TS-520, this external VFO fulfils the same 
functions as a separate transceiver due to its numerous cross-operation and 
split frequency features. Design nnd spces. of the VFO-S20 arc identical to 
those of the TS-520's built-in V FO. It operates on oscillator frequencies 
bclwccn 4·9 ond 5·S MHz. Remote control ond power supply arc fur· 
nished by the TS-520 by means of a special intcrconocetlng cable. In con­
junction wit11 the transceiver the VFO·S20 provides a total of nine diff­
erent ope:ratina modes, including RX or TX operation with eontinuously 
tunable frequencies nnd tlxcd-channcl operation. 

2m. TRANSVERTER TV-502 
This new addition to the TS-520 accessory line extends the transceiver's 
scope of application to include the 2m.-VHF range which is becoming 
more popular every day. The TV-502 t ransverts the IOm.-ba.nd to 144-
145·7 MHz for SSB and CW operation. By installing an optional 39 MHz 
crystal, the TV-502 will al$o cover the range between 14S·O and 146·0 
MHz. thus making the entire 2m band available for the shortwave radio 
amateur. The unit features prcsclcctor tuning on the antenna side and IF 
t uning by means or a multi-gang capocitor, utilizing the TS-S20's ALC 
meter for tuning eontrol. The TV-S02's transmitter is controlled by the 
ALC voltage supplied b,Y the transceiver and provides JO watts RF output 
power. The hishly sensitive receiver scat ioo responds to input signals of 
less than O·JµV. Like the TS-520, this tra.nsverter can af$o be used for 
fixed or mobile statio.ns. operating either from 120/240 V AC, 50-60Hz line 
voltage, o r 12-13·8 VDC supplied by a car battery. 

EXTERNAL SPEAKER SP-520 
Styled to match the TS-520 acccasory line, this Sin-speaker will greatly 
improve the readability of RX sianala, especially ill DX opmation. Voice 
coil impedanco is 8 ohms, frequency response from 100 to S,OOOHz. 

Sole Importers 
LOWE E LECTHONlCS 
119 Cavendish Road 
Matlock Derbyshire 
Tel: Matlock 2817/2430 

TSS20 £336.00 VAT Exe 

ON SHOW AT LEICESTER 28, 29, 30, OCTOBER 1976 $ TR :I 0 
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LOWE ELECTRONICS 

HEAD OFFICE 
BRANCH OFFICES 

TS700G £382·50 INCL VAT 
The standard by which all others are judged. Full 2 metre coverage, VFO or 
crystal controlled. All modes AM, FM, USB, LSB, and CW. Mains or battery 
operation. Normal and reverse repeater facilities. Trio exclusive tuning fork 
access tone generator. Plus, of course, Trio quality and reliability backed by 
Lowe Electronics service. If you haven't seen it yet, go to one of our branches 
and be prepared to be Impressed. 
15 Watts output. 0·25 microvolt sensitivity. European standard FM selectivity. 
This rig has all others beaten. 

TR7200G £162·00 INCL VAT 
The TR7200G has set all 2 metre FM operators talking about its outstanding 
performance on both transmit and receive. Not only is It the best engineered 
transceiver on the market, but It's also the most sensitive at 0·3µV for 15dB 
Quieting and has the cleanest transmitted signal both in and out of band (the 
economy transceivers simply lack the interstage filtering to ensure that the 
owner Is not put off the al r by the Home Office.) 
Supplied complete with microphone, mobile mount, power leads, spare fuses 
and Incorporating the TRIO exclusive tuning fork access tone generator, the 
T R7200G Includes flve fitted channels (S20, 21, 22, R6 and R7). If ordered atthe 
same time as the receiver, we can flt 3 extra channels for £10 Incl VAT or 6 
extra channels for £20 Incl VAT. 

TR3200 £ 148-50 INCL V A T 
The newest FM handy transceiver from the TRIO range. Superb performance 
for the 70cm. operator, 12 channel capability In the range 432-436MHz with 
three channels fltted (SUS, SU18, SU20). Transmitter output switched 2W/ 
400mW and Incorporating the T RIO exclusive 1750hz tuning fork access tone 
generator. I -wave detachable antenna for high gain performance on both 1 

transmit and receive. 
Supplied complete with all accessories as the T R2200G and with the new minia­
ture handy microphone. 

TR7010 S pecial offer price until November 1, £160·00 INCL VAT 
Foll owing the worldwide success of the TS700, Trio have taken the TS700 basic 
design and packaged It fo r 2 metres SSB mobile use. 
The TR7010 sets new standards In receiver sensitivity and low spurious emission 
on transmit. Operating CW and SSBfrom 144·1-144·335MHz, the TR7010 covers 
CW SSB and beacon activity. 48 5kHz channels pl us VXO and RIT provide 
continuous coverage. 
Single conversion using an IF of 10·7MHz with a superb crystal fl lier provides 
outstanding selectivity. Wide range amplifled AGC and newly developed FET 
devices In RF ampllfler and mixer stages allow maximum sensitivity to be used 
with freedom from overload due to adjacent signals. 
Single conversion transmitter with fully balanced mixer system generates a 
beautifully clean signal with crisp audio quality. 

119 Cavendish Road , Matlock, Derbyshire. T el. 2817 or 2430 9 a.m. to 9 p. m. 
Communications House, 20 Wallington Square, Wallington, 
Surrey. Tel. 01-669 6700 
Soho House, 362-4 Soho Road, Handsworth, Birmingham. T·el. 021-554 0708 
27 Cookrldge Street, Leeds. Tel. 0532 452657 

AGENTS A lan GW3YSA.35 Pen-Y-Waun, Efall lsaf, Nr. Pontypridd.Tel. Newton Llantwit3809 
EVENINGS AND WEEKENDS John G3JYG. 16 Harvard Road, Ringmer, Lewes, Sussex. Tel. Ringmer812071 

Sim GM3SAN. 19 Elllsmulr Road, Baillleston, Nr. Glasgow. Tel. 041-TI1 0364 
OPENING HOURS : 9-5.30 TUESDAY TO SATURDAY INCLUSIVE 

SEND 30p IN STAMPS FOR FULL CATALOGUE & PRICE LISTS 
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SOLID STATE MODULES 
63 WOODHEAD ROAD, SOLID, LOCKWOOD, 

HUDDERSFIELD, HD4 6ER 
Telephone 0484-23991 

Manufacturers and Suppliers of Communications Equipment 

BUY WITH CONFIDENCE FROM UK's LONGEST ESTABLISHED 
VHF/ UHF MANUFACTURER. OUR EQUIPMENT IS NOW USED 

IN OVER 100 COUNTRIES WORLD WIDE. 

EUROPA ' B '-THE WORLD'S BEST SELLING 
2M TRANSVERTER 

SSM El/ROPA· 8 
VM• 

lt.A~VllJtt ~ 

........... --..0 _.,. 
·-

I DEAL FDR LONG DISTANCE VHF USE, EITHER DIRECT OR VIA 
SATELLITES 
The Europa B pfuos Into Y.aesu/Sommorkamp equipment for Instant VHF opera· 
llon. For other HF eQulpmonl use our power supply typo CPS 10, 

Tho EUROPA B glvea you: * Tho confldonco of our most offldent back up 1er1lce In the 12 month warranty 
period and beyond. * Hlghoat transmit oower avallable 200W. Hlgh11t rocolve senallMtyua.llabl• 
-2dBN.F. * Compact. eUrectiva appearance wlU comolement your slallon. Size: 9'" x 4-J" 
front panel 41" deep. * Cl11ne1t output epec:trum avallable. All 1purlou1 outpul1 -80d8. * Price: £109.15 complete lo plug In and from 1lock. 

EUROP .. COMPLETE POWER SUPPLY TYPE CPS 10 
S upplltt all vottaoo1 to Europa and contains n dummy load attonualot to mnko 
tho Europa compallble with any HF equlpmenl . Price £45.00-E.< elock. 

SSM % MATCH SG-10 METRES 
Thie unit has boon produced to 1at11ty lhe conalanl demllnd tor a compact 
matching unit to meotthe ctlttcat load reQuhomont ot tho modern P.A. RecolYers •t• •Ito becoming more sensltlva lo aorfal matching and our Z match can 
or course be used to match the aerie! to your receiver. The units have been 
IHltd et 2KW CW output pcwor Into a Bird Tormollnt Wattmeler/ Dummy load, 
The aerlal connecUona can be used w11h balanced or unbefanc.ed feed era end the 
conne<tore are 1crewtermlnal1 for wlrtaetlals ANO 502391 forco.axfedaerlal1. 
Don't forget that mulUband aerlals reapond as weJI lo your harmonica 11 to the 
w•nted atonal. Our Z match wlll ptovldo harmonic attenuation as 11 bonua. 
Price I• only £U.OO. 

VHF CONVERTERS 2 METRES. 4 METRES, 70em1. SATELLITE BAND AND 
MARINE BAND FROM STOCK. Our own and lndopondonl toots confirm thot 
our convortor• hnvo the odge on ped ormnnco of nny nvallablo. 

SENTINEL DUAL GATE MOSFET CONVERTERS * N.F. 2d8. Galn-30dB. * Very high totoninco crystela, Sp.p.m, for crt11brallon accuracy. * Strong 1lonal1 and overvoUaoe and reverie poler tty protection bullt In. * Standard l .F.1 are; 2 metre1: 28-30MH11 2-4MH1. ~MH1. 4 me1re1: 
2&-28·7MHz. * Size only: 2l" x 11" x 3" long oxcept 2~MHi ond 4-8MH• which ore double 
convet1lon and 4" lono. Ptlce only Ltl.00 end • x·etock • 

SENTINEL Z METRE CONVERTER KIT, 28-;14MHx IF ONLY 
A well proven kit oupplled with prlntod circuit board drilled and with all coll• 
mounled to make auembly easy. Ptlca £11.SO, tx·atock and IF II doeen•t work 
*'nd II back with £2.25 and we will fil It. YOU CAN'T GO WRONG! 

SENTINEL X Z METRE CONVERTER 
A de luJtO veralon of the Sentlnet Pedormance 1pec. ta lhe 11me bu1 JI contain• 
on Internal mains powor supply and a front panel AF goln conltol. * Silo: 5" x II" fronl panol, 4" deep. * Stock 2 metro l.Fs: 2&-3CMHz, 2~MH•, 4-8MHi. Price: £%2.00-ex-alock. 

SENTINEL MF Anothor Oual Gale MOSFET 2 moire converter which convert• 
to medium wave In 21wltched bands. Ptfce: £20.00 •x·1tock. 

Z METRE 014 METRE PRE-AMPLIFIERS. Theu can be oupplled lor Saleilllt 
and Marine Band ft om stock. Other frequencle1 to 01d11. 
Two models to choose hom: 

SENTI NEL LOW-NOISE FET PRE-AMPLIFIER * Thia P'O·ampllflet use1 a aelecled low nol1e FET to provide the ulUmate In 
s1n1ltMty and selecUvlty. * Isolated supply llnet, compatlble with any tQulpment. * Low nolH figure-I dB. High aalr>-18d8. * Slie: ti" >< 2t" >< 3", Price £8.72-et-otock. 

PA3 DUAL GATE MOS FET PAE·AMP * Sm1/I aboul 1 cubic Inch, P'lntcd circuit pro·amp. Now lncorpcra1ed In 
lhoutanda of lran1cclve1a. * Low nol11 fiauro-2dB. Goin 18d8. Prlco £8.27 wllh fiUlng ln1trucllon1. 

70cm U.H.F. CONVERTERS AND PRE·AMPS 
SM '10 lOcm to 2 metro FET converter. Thi• It a very hloh parfor-manc• 70cm 
convel'te r ate very a1t1actlve pllce. Sl.te: 1f" x 2·1 x 3". N.F.3·5dB. Gain 30dB. 
Price: £18.00-ex-olock. 

SM71 TOcm (43ZMHI) PRE-AMPLIFIER 
Saloclod FET• give a noise flgure ol-3·Sd8 and a goln or 18d8. Slie: 21· x 11· x 
4". Thlt unit ls also available on other frequencle1, e.g. 400MHz region for aatelllte 
or radio aatronomy use, for which It was orlolnalty developed. Price: £10.IO­
ex·itock. 

All prices Include 12!% VAT and dellvery.12 months guarantee on all units. We offer same day COD (£50 llmlt) 

A CCESS BARCLAYCARD H.P. or C.W.O. 

Just phone your credit card number for same-day service. 

If you require more detalled Information or help, we are a telephone call or a letter away, s o do not hesitate to uk. 
YOU CAN CALL IN ANYTIME TO INSPECT OR COLLECT EQUIPMENT: PAUL, G3MXG. 
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PAUL 
GlVJF 

DAVE 
G4ELP 

D IICOMJ. 
IC·llA 

THE FAVOURITE MOBILE 
WHICH COMES WITH 

ELEVEN 
CHANNELS FITTED 

6 SIMPLEX 5 REPEATER 

11 CHANNELS WITH A CRYSTAL 
CONTROLLED AUTOMATIC TONE 
BURST £164.00 including VAT 
(or £ 33.09 deposi t} 

11 CHA NNELS WITH FACTORY 
FITTED R/C A UTOMATIC TONE 
BURST (£158.00 inc luding VAT (or 
£32.00 deposit) 

ISN'T IT TIME YOU TREATED YOURSELF TO AN IC-22A IN ORDER TO GET T HE BEST FROM ALL THE NEW 2 METRE 
REPEATERS WHICH ARE OPENING UP? 
W ITH THE OPENING UP OF THE REPEATERS IN NORTH WALES, LANCASHIRE, BIRMINGHAM, KENT AND CORNWALL, THE 
COVERAGE IN THE U.K. IS GROWING A LL THE T IME. 

The IC·22A is the most suitable mobile rig for repeater use. Both the crystal controlled and the factory fltted RIC tone burst are arranged 
by us to be entirely automatic, operating only on repeater channels when a burst of tone is given at the start of each transmission. There 
is no need to press buttons while driving! 
The audio tailoring and limiting are ideal for repeater use, giving the characteristic clear sound associated with the IC-22A and the 
receiver is of top quality design giving high sensitivity and hard IF limiting. The Oiler provides excellent adjacent channel rejection which 
is so important with today's 25kHz channel spacing. 
In fact the IC-22A is good solid value for money. Maybe it does lack some fancy gimmicks- but it doesn't n&ed them. The RX light comes 
on when a signal is received and the squelch opened-not just to tell you that there is a crystal in the socket. (You KNOW that crystals 
are there on the 11 most important channels) . You can work the chap ne·xt to you in the car park without pulling any plugs out and he 
won't blow your head of!! What you get Is what you want-plenty of expensive crystals and a no fuss tone burst which doesn't demand 
that you press an extra button when driving. (The no fuss THANET warranty is worth thinking about too). 

By the way, the size of the IC-22A is 2/J* high x 6l " wide x St" deep and it flts into the excellent quick release mobile mounting bracket 
which is supplied with the rig. 

Your IC-22A comes fitted with SIX simplex channels, SO, S20, S21, S22, S23 and S24 PLUS the FIVE U.K. Repeater channels R3, R4, RS, 
R6and R7. 
Look at this list and find where your nearest repeater Is (those shown In capitals are already in operation.) 

R3 SUFFOLK and YORKSHIRE 
R4 Central Scotland, DERBYSHIRE AND CHESHIRE, DEVON and KENT. 
RS HAMPSHIRE, BIRMINGHAM and CORNWALL 
R6 CAMBRIDGE, SOUTH WALES, NORTH WALES A ND LANCASHIRE 
R7 LONDON, WORCS., Aberdeen, N. LANCS. and W . Wales. 

COMING SHORTLY FROM THE i ;l !ICOMI® STABLE 
We are pleased to give you advance warning of the ICOM IC-215 which will be here in early December. It is a 3 watt 15 CHANNEL, 
FM PORTABLE with a generous supply of crystals. II resembles the IC-202 in size and appearance and the design is to the usual 
high quality ICOM standard. A demonstration model and further data will be available at the Leicester show. 

THANET ELECTRONICS 
34 CLIFF 
KENT 

AVENUE , HERNE 
(02273) 

BAY 
6385 9 
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PAUL 
G3VJF 

[f ;]IICOMI® IC-201 
£357.75 inc. VAT (£71.75 deposit) 

The luxury multl -mode rlo which was described In lull In our adverti sement In 
J anuory when ii woa also reviewed In Radio Communlcalfon. It provides full 2 met ro 
coverage on FM, SSB and CW uslno Its ul t ra st able VFO. Fu l l facllltlos for rep oetor 
and rcversorepaator use: at tho nick o f a switch, bull I In automatlc crystal controlled 
lone burst fitted by us, ful l breok-ln facili ties on CW and VOX are but a few of the 
excellent faclllties found on the lncroaslngly popular 1C·201. Send tor rurther detalls 
or leave a message on out onsafono during the evenings. 

Cf illICOMI@ IC-202 
£161.10 inc. VAT (£33.10 deposit) 
The new and highly popu lar hand hold SSB s>ortable lrom ICOM. 3 watts barelool 
but c lean enough to drive a II near up to the legal limi t. See June's RAOCOM tor 
detalls ond last month's for a revlew. 
Llnears, PS Us, N-Cads, Chargers and Desk Mic. wlth bu lit In pre-amp now ava!lable 

CRYSTALS FOR [f j] IICOM~ 
IC-22A, IC-20, IC-22, singles £2.70 

pairs £ 4.50 
IC-201 £3.50 each 
IC-30A £6.00 pair, £3.50 single 

~ ' .;.';,;,., 
~ /~ ' ,_,.-" ~· . ~ . - :;,.. ._ - . 

© "Strlp11 of Quality' 
See page 712 

DAVE 
G4ELP 

Cf ;]IICOMl4D IC-22A 
W ITH CRYSTAL CONT ROLLED TONE BURST 
£164.00 inc. VAT (£33.00 Deposit) 
W ITH FACTORY FITTED R/C TONE BURST 
£158.00 i nc. VAT (£32.00 Deposit) 
22-channel capability-half full of crystals 
Compare the advantages over Its competitors; 
*Automatic crystal bunH Introduced on repeater channels only. * Frequency tallorlng and cllpplna Ideal for optimum FM. * Filled wi th oil five UK REPEATER chonnels. * Filled with lhc six most used SIMPLEX channels. 

WE THINK THIS IS THE BEST RIG IN 
THE UK FOR REPEATER USE 

[f ;]IICOMl4D IC-225 
With crystal controlled tone burst and reverse repeat switch 
£250 Inc. VAT (£50 Deposit) 

With switched factory fitted R/C tone burst 
£225 Inc. VAT (£45 Deposit) 

An 80 Channel FM mobil e rig with al l 80 channels fllted. Uses an excellent phase 
lock loop system. Channels are at 25kH1 spacing which nts In wilh the UK and 
continental channels systems givlng oll the UK s lmplc;c nnd repeater frequencies. 
A crystal conltolled to no burst Is lnlroduccd when working repeaters 11.nd reverse 
repeater facl llty Is available on all channels by fldding one exlr-a 11·300MHz 
crystal. Ex·stock at t ime of going to pre&s. £250 Inc . VAT. 

REVCO mobi le antennas. An excellent range ol i>iantennas with a stainless steel 
whip and neat loadlng col l. The magnetic base is o beauty. A ll aerlals ere of the 
hlnged mounted typc.1A whip with loadlno coll and base £8.00 + £1 carriage 
fA whip wilh load Ing coll and magnetic base and 3·5 metres of cable £17.00 + £ 1 
carriage maonellc bose ~Jone wllh 3·5 motre c~blc £12.50 + 75p cnrrlago • 

Why not aee and buy th • excellent I COM range at y o ur neartl't T ha ne t agent-phone for an •venlnQ or week end d emon•tratlon. 

LONDON- Terry G86AM (01-556 9365) 

SCOTLAND-Ian GM800X (070083 3223) 

DEVON- Bob G3PQH ql hr 

HP TERMS NOW AVAILABLE 

WALES-Tony GW3FKO (0222 702972) 

MIDLANDS-Tony G8AVH (021 329 2305) 

CHESHIRE- Gordon G3LEQ (0565 4040) 

NORTH- Poler G3TPX (022578 2517) .• . Peter has 
outlets In 

HULL-Tony (0482 885392) ond the NORTH EAST 

PRICES INCLUDE VAT AND DELIVERY EXCEPT WHERE STATED 

YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM 

THANET ELECTRONICS 
34 Cliff Avenue, Herne Bay, Kent (02273 63859) 
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Radio Shack Ltd 

£423.00 
including 

VAT 

* 
London's Amateur Radio 

Stockist 

SUPERIOR 
PERFORMANCE * DRAKE * 

LONG TERM 
RELIABILITY 

DRAKE RECEIVERS & ACCESSORIES 
R-4C Receiver SSS, A M, SW, RTTY 
FL250 Filter for R-4C (0·250 kHz) 
FL500 Fiiter for R-4C (0·500 kHz) 
FL 1500 Filter for R-4C (1'5 kHz) 
FL4000 Filter for R-4C (4.0 kHz) 
FL6000 Filter for R-4C (6·0 kHz) 
4-NB Noise Blanker for R-4C 
MS-4 Matching Speaker for R-4C 
SPR-4 Receiver-general purpose 
A L-4 Loop A ntenna for SPR-4 
5-NB Noise Blanker for SPR-4 
SCC-4 100 kHz Calibrator for SPR-4 
T A-4 Transceive adaptor for SPR-4, T-4XC 

DC Power Cord for SPR-4 

RY-4 
DSR-2 
SSR-1 

Amateur Bands Crystal Kit for SPR-4 
Time and freq. Crystal Kit for SPR-4 
MARS Crystal Kit for SPR-4 
Teletype Commercial Kit for SPR-4 
Aeronautical Crystal Kit for SPR-4 
Marine Crystal Kit for SPR-4 
Tropical Bands Crystal Kit for SPR-4 
Teletype adaptor for SPR-4 
Digital Receiver 
Receiver-general coverage 

£ 
423.00 
37.12 
37.12 
37.12 
37.12 
37.12 
49.50 
18.90 

438.75 
20.25 
49.50 
13.95 
25.20 
4.05 

22.50 
18.45 
18.45 
14.62 
25.42 
44.43 
11 .25 
13.05 

2,047.50 
202.50 

DRAKE TRANSCEIVER AND ACCESSORIES 
TR-4C Transceiver-SSS 
34-PNB Plug-in Noise Blanker 
AC-4 115/240v P.S.U. for TR·4C, T·4XC 
DC·4 12v P.S.U. for TR-4C, T-4XC, R-4C 
MMK-3 Mobile mounting kit 
RV-4C Remote V.F.O. for TR-4C 
FF-1 Crystal Control for TR-4C 
DRAKE TRANSMITTER & ACCESSORIES 
T ·4XC Transmitter-SSS 2-30 MHz 
L-4B Linear Amplifier and power supply 
MN-4 A ntenna Maleh Network 
MN-2000 Antenna Match Network 
W-4 RF Wattmeter 2-30 MHz 
WV-4 RF Wattmeter 20-200 MHz 
C-4 Station Control Console 
DRAKE ADDITIONAL ACCESSORIES 
TV42LP Low Pass Fiiter tOOW 
TV3300LP Low Pass Filter 2kW 
RP-500 Receiver Protector 
7072 Hand Microphone 
7075 Desk Microphone 
Accessory Crystals for R-4C, T-4XC, SPR-4 
Fixed Frequency Crystals 
Spare Operating Manuals 
Spare DSR-2 Operating Manuals 
RCS-4 Remote Control Antenna Switch 

£ 
423.00 

69.75 
83.25 
94.50 

5.17 
83.25 
32.62 

423.00 
623.25 

77.40 
154.12 
50.62 
58.50 

292.50 

9.00 
14.62 
63.00 
13.27 
27.00 
4.05 
6.75 
3.00 

12.00 
83.25 

DRAKE * SALES* SERVICE SAE FOR DETAILS PLEASE 

RADIO SHACK LTD. 
1g BROADHURST GARDENS, LONDON NW6 3AY 

Just around the corner from West Hampstead Underground Station 
Telephone: 01-624 7174. Cables : Radio Shack, Lo ndon NW6 

Telex 23718. Giro Account No. : 588 7151 
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Open Mon- Fri 9-5. Sat 9-12.30. Closed for lunch 1-2 
TRICITY FINANCE, SECURICOR & BRS 

@BUY IT ON 
EXTENDm 

CREDIT . 
& ACCESS 
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COUNC IL 

P resident 
E. J . Allaway, MB, ChB, MRCS, LRCP 
G3FKM 

Immedia te Past-Presid ent 
C. H. Parsons, GW8NP 

Honorary Treasurer and Executive 
Vice-Presiden t 
J. O. Browr1, LLB, FCA .• G3DVV 

T e lecommunications Lia ison Officer 
R. F. Stevens, G2BVN 

Me m bers 
D. J . Andrews, G3MXJ 
R. J. Baker, G3USB 
P. Balestrinl, TEng(CIE), MITE, MIAM, 
G3BPT 
D. Byrne, G3KPO 
O. S. Evans, G3RPE 
R. W. Fisher, G3PWJ 
W. F. McGonigle, Gl3GXP 
0. M. Pratt, BTech, MIEE, MIERE, G3KEP 
W. A. Scarr, MA, FBIS, G2WS 
A. W. Smith, GM3AEL 
R. F. Stevens, G2BVN 
G. M. C. Stone, G3FZL 
C. J . Thomas, G3PSM 
0 . M. Thomas, GW3RWX 

REGIONAL REPRESENTATIVES 

Region 1-B. O'Brien, G2AMV 
Region 2-R. c . Andreang, G4CMT 
Region 3-H. S . Pinchin, G3VPE 
Region 4- T. Darn, G3FGY 
Region 5-P. F. Chilcott, G4BBA 
Region 6-D. C. Andrews, G4CWB 
Region 7-(Posl vacant) 
Region 8-0. N. T. Williams, G3MDO 
Region 9- H. W. Leonard, G4UZ 
Region 10- R. G. Barrett, GW8HEZ 
Region 11-P. H. Hudson, GW31EO 
Region 12-F. Hall, GM8BZX 
Region 13-Rev S. J. Smith, GM4DNM 
Region 14-A. J. Mitchell, GM3UOL 
Region 15-H. J. Campbell, Gl8FOK 
Region 16-R. E. G. Kendall, G8BNE 
Region 17-L. Hawkyard, GSHD 
Region 18-P. J. Fay, G3AKG 
Region 19-D. S . Smith, G4DAX 
Region 20-G. Mather, G3GKA 

HON ORARY OFFICERS 

Awards m anager (hf) 
C. R. Emary, GSGH 
Awards manager (vhf) 
J ack Hum, G5UM 

Intruder Watc h organizer 
S . A. G. Cook, GSXB 

QSL Bure au m a nager 
A. O. Milne, G2M I 
Slow morse prac tice 
tra nsmissions organize r 
M. A. C. MacBrayne, G3KGU 
Taped le cture l ibra ry curator 
S. W. Coursey, G3JJC 
Trophies m a nager 
P. A. Miles, G3KDB 
VHF m a nager 
G. M. C. S tone, G3FZL 
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RADIO SOCIETY OF GREAT BRITAIN 
35 Doughty Street, London WC1N 2AE 

Founded 1913 

Incorporated 1926 

Telephone 01-837 8688 
Member society, International 

Amateur Radio Union 

PATRON : HRH T he Prince Philip, Duke o f Edinburgh, KG 

The national society representing all UK radio amateurs 
Membership is open to all those with an active interest in radio experimentation and 
communication as a hobby. 

Annual membership rates: UK-£8 (including VAT); Unlicensed members under 18 
years of age, £3. Overseas-£7.50. 
Applications for membership should be made to the general manager, from whom full 
details of Society services may also be obtained. 

EDITOR GENERAL MANAGER AND S ECRETARY 
G. R. Jessop, CEng, MIERE, G6JP A. W. Hutchinson 

VALUE ADDED TAX 
A list has now been received from HM Customs and Excise showing electronic com· 
ponents which are to be chtuged at the higher rate of VAT. Now that there is not such 
a large gap between the standard rate of 8 per cent a nd the higher rate of 12! per cent, 
purchasers of components might not feel that the difference is important. However, 
there is always the possibility that the gap may widen, and the distinction will then 
become of more importance. 

The list of categories to be charged at the higher rate to a certain extent begs t he 
question ; for instance, the following are caught: 

All valves for higher rated goods. 
Printed circuit boards, and m icro circuits (including hybrid and passive) for h igher 

rated goods. 
The question that immediately leaps to mind is whether an unctched printed circuit 

board could be said to be suitable for higher rated goods. However, picking out the 
more important items, which are listed below, t he intending purchaser may well be able 
to save some tax by purchasing components with a higher power rating. 
Items charged at 12} per cent 
I. Transistors, triacs a nd thyristors, plastic encapsulated a nd less than 3A rating. 
2. All plastic diodes and diacs of less than I A rating except light emitting diodes. 
3. All zener diodes of power rating less than 3W. 
4. Rectifiers of a kind suitable for use in low voltage. battery charger equipment, hav· 

ing a current rating of less than SA. 
5. Capacitors excluding (a) paper and plastic film capacitors of greater than 0·5,uF 

and/or metal case and/or rated above 500V de; 
(b) tantalum capacitors with liquid electrolyte; 
(c) mica (other than rivctted 'and bonded types) and poly· 

styrene capacitors; 
(d) ceramic and porcelain capacitors of multilayer construe· 

tion; 
(c) vacuum and pressure gas capacitors; 
(f) variable capacitors rated a t or above 2,000V de. 

6. Resistors (a) fixed resistors- carbon composition and carbon film at or 
below 2W rating excluding hot moulded types; 

(b) wire wound excluding vitreous and silicone protected 
types, precision types and types using heat sink methods 
of power dissipation : 

(c) variable resis to rs. 
The above list is not comprehensive but should cover most of the pa rts that we might 

buy. It is noted t hat filters (electronic) and also quartz crystals and quartz crystal 
filters for use with higher rated goods arc caught, but this could be useful. 

Traders arc urged by Customs & Excise to consult their local VAT oflice when in 
doubt about the correct rate to be applied and it is felt that th is will lead to even more 
confusion. Examination o f advertisements in various radio magazines shows that some 
suppliers sell a t the higher rate and some at the lower rate and it is suggested that tbe 
discerning amateur could save himself a few pence by reading the advertisements 
carefully with an eye to the lower rates. 

J. 0 . Broll'n, G3DVV, Honorary Treasurer 
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( omot~~d~ n:=J 
Lotteries 
From time to time members write to headquarters and 
suggest that a lottery could be a way out of the Society's 
fi nancial problems. The legal position is that if a lottery is 
organized, which includes registration with the local authority, 
the whole proceeds should not exceed £5,000 and no ticket 
should exceed 25p: in addition, it is unlawful for us to con­
duct a lottery in or through Radio Co1111111111icatio11. 

The suggestion is appreciated but there are legal difficulties. 

"A transistorized slow-scan television monitor" 
Jn connection with the article under the above title which 
appeared in the July 1976 issue it should be made clear that 
the author, Mr J. L. Wood, G3YQC, when submitting the 
manuscript, stated that the modifications to the original 
SMOBUO design were intended to make construction in the 
UK easier by replacement of hard-to-get components. 

The comments of the author were not reproduced when 
the article was published. This omission, and any mis­
understanding it may have caused, is regretted. 

WARC79 
Following the recent meeting of the Administrative Council 
of the ITU, the agenda for the WARC 1979 has become 
available. This shows some omissions when compared with 
the original agenda that was proposed. Many member 
nations of the ITU apparently felt that the work of the con­
ference could not becomple.ted within the 10-weeks allocation. 
Details of the agenda are being circulated to aU national 
societies by IARU Region 1, and the Telecommunications 
Liaison Committee will be giving close consideration to the 
matters involved. In the meantime the RSGB Telecommuni­
cation Liaison Officer has prepared for the Home Office 
a document setting out in detail the proposals of the RSGB 
concerning W ARC 79. This booklet has also been circulated 
to all Society Regional Representatives. The next step in the 
preparatory work will be for the Society to take part in dis­
cussions, under the chairmanship of the Home Office, with 
the representatives of other services concerned with WARC 
79. 

To ensure the co-ordination of the amateur service pro­
posals internationally, a meeting of IARU officers from all 
three regions will take place in Geneva commencing 17 
September 1976. This meeting will also consider the problems 
of countries having few amateurs and perhaps no national 
society to negotiate with the administration. 

Satellite broadcasts 
With the co-operation of the Hungarian satellite command 
station, HG5BME, news broadcasts will be made through 
the Oscar 6 satellite commencing I September (orbits 17738 
and 17745) and subsequently on 15 September (17915 and 
17920) and 29 September (18090 and 18096). The transmis­
sion mode will be A3J and the time duration about five 
minutes. The broadcas ts will be prepared by the Hungarian 
Radioamateur Society (MRAS) and lARU Region I. 
Reports will be welcome and should be sent to G2BVN. 
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RSGB lecture at the I EE 
The 1976 RSGB lecture carries the title " Image transmission". 
lt will be given in two parts, one dealing with slow scan 
television and the second concerning high definition tele­
vision. The principal speakers will be C. Grant Dixon, 
G8CGK, G6AEC/T, and Michael J. Bues, GSAAJ. Both 
these speakers are well known in their respective fields and 
ihe occasion should be of interest to both hf and vhf opera­
tors. 

The: lecture will take place in the Faraday Room at the 
IEE, Savoy Place, London WC2, and will commence at 
6.30pm on Tuesday 19 October. All Society members and 
t11eir guests will be welcome. 

Club Jiability insurance 
Many clubs and societies do not have adequate insurance to 
protect them against claims arising from injury to or damage 
to the property of members of the public. The RSGB 
reminds members that the consequences of a serious claim 
can be disastrous for an unincorporated club holding no 
capital, and these consequences may result in individual 
members being faced with liabi li ties quite beyond their 
means. 

There is of course no need for any member to be exposed to 
such serious liabilities as insurance is readily available at 
modest cost. The Society's insurers, the Sun Alliance & 
London Group, 40 Chancery Lane, London WC2A IJB 
(attn: Accident Dept), wiJI be pleased to give details of a 
simple insurance scheme which we hope many will consider 
to be of value. 

It is recommended that immediate and careful attention be 
given to this important matter. 

Double sideband suppressed carrier 
The Society has received the following letter from the Home 
Office·: 

··we have from time to time by special authority permitted 
the use of the above mode of transmission for radio 
amateurs and we have decided that it should be dis­
continued. It is a mode of transmission that is not per­
mitted by international radio regulations; it is difficult to 
monitor without special equipment and we consider no 
undue hardship would be placed on amateurs at the recall 
of tllis facility." 

T he Society is in touch with the Home Office and hopes to 
have this decision amended. 

Historical radio equipment on show 
The collection of antique and wartime radio equipment 
covering the period 1900-55 owned by Ron Ham, BRS 15744, 
is on display from I Oam to ?pm on weekdays until 25 
September in the Hargood Room of the Worthing Museum. 

Club lines 
The East London RSGB Group has been re-formed and full 
details are included in "Club News·· in this issue. 

During VHF NFD the Amateur Radio Club of Notting­
ham operated on J44MHz using the callsign G6CW. The 
club obtained this callsign last year, three years after the 
death of John Curnow, in order to perpetuate its use on vhf 
as he was a pioneer on these bands. 
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Welsh Amateur Radio Convention 
1000-1900, 26 September 1976 

Oakdale Community College, Nr Blackwood, 
Gwent 

0930 Talk-in commences. G W3KY A/A on 145·5, 145·55MHz 
Im; GB3BC/R6 

1100 Official opening by Mr C. H. Parsons, GW8NP, 
Immediate Past-President of the RSGB. Programme 
will include " O X operating" by G31QP; film "Trip to 
Israel," by WB2AQC and WA2BAV; tape/slide 
lecture on HKOAA expedition to Balo Nuveo in June 
1976, by K6AHV; film/slides on Oscars6and7; video­
t<ipe recording "Around the clubs"; etc 

RSGB bookstall Raffles Trade exhibition 
T V and 
rtty display 

Bring and 
buy stall 

Refreshments 

Exhibit ion 
statio n GW &GW 

Admission ....•. SOp at the door 

Further information from R. B. Davies, GW3KYA , 16 Van­
couver Drive, Penmain, Blackwood, Gwent NP2 OUQ. Tel 
Blackwood 225825. 

The callsign G4AT C, formerly that of a Midlands 
amateur, has been issued to the Staffordshire Wing Air 
Training Corps, c/o G3COY, QTH R. 

Old-timers 3·5 and 7MHz activity event 
Contacts between British and Dutch OTs will again be 
renewed during the activity period 4-6 October 1976 inclusive 
in an event a rranged by RA OTA and the OTC of the Nether­
lands. Details are as follows: 

J ·SMHz (ssb or cw) 
Each day 0830 to I I 30gmt 

1300 to I 500gmt 
1800 to I 900gmt 

7MHz (ssb or cw) 
Each day 0830 to 1 I 30gmt 

Co-ordination on 3,600kHz 
PAODK and G2PT 
PAODK and G 2PT 
PAOPN 

Co-ordination on 7,060kHz 
PAOPN and GW3ASW or 
G2RQ 

II is hoped that not only will nets develop on the co-ordina­
tion frequencies but that individual QSOs will be arra nged 
(via co-ordination) in the cw section of the band concerned 
or 3,610-3,690k Hz and 7,060-7,0?0kHz on ssb. 

The evening activity period has been added since many 
old-timers still have to work for a living. 

Open University telecommunications course 
An understanding of the technical advances a lready made in 
the field of telecommunication, and their practical applica­
t ion for the present and future, form 1he basis of a one year 
course- Telecommunication Systems- being offered by 
the Open University. T he course, which is part of the Univer­
s ity's Post-experience programme for 1977. examines the 
basic engineering principles of telecommunication systems. 
It deals mainly with the way in which various elements of 
telecommunication systems are selected and combined; the 
functions they serve; the way they interact and the effects 
which inherent imperfec1ions have o n the overall performance 
of a system. 

In the past the course has only been available to under­
graduate students who will usually have taken a course in 
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Scottish VHF Convention 
University of Dundee 

Saturday 25 September 1976 
A full programme has been arranged to include lectures, 
trade stands, bring and buy stall, power, frequency and 
devia1lon measurement, and RSGB bookstall. T alk-in 
station GM4AAF (ssb 144·20MHz, fm 145·SOMHz). 

TICKET S 

(Including afternoon refreshments) 
Conv entio n only .. . . . . 7Sp 
Convention and di nner . .. .•• £3.50 
Bed and breakfast at University Hall of 
Residen ce ... ... £ 4.50 

Applicallons for tickets, with postal order or cheque, should 
be sent with a foolscap sae lo John Miller, GM4AGS, 
"lngleby", 70 West Road, Newport on Tay, Fife 0 0 6 BHP, 
who will be pleased to supply lull Informat ion. 

elcctromagnetics and electronics or instrumentation. How­
ever, a "matching'' unit, which will provide Post-experience 
students with the relevant materials from these two courses, 
has been added as the first unit. Students wishing to take the 
Post-experience course, however, should be familiar with 
elementary electronics, including such areas as elementary 
ac circuit theory, complex numbers, principles of ampli­
fication and feedback, and very simple transistor and diode 
circuits with resistors, capacitors and inductors. 

The Post-experience syllabus is designed for ad ults who 
want to keep abreast o f recent developments in their own field 
o r broaden their interest out into new areas. Students study 
a t home in their own time from correspondence texts backed 
up by radio and television broadcasts. There is a range of 21 
subjects to choose from in the 1977 syllabus. As with all Open 
University courses, students need no previous educational 
qualifications. 

Students wishing to apply for the above course or receive 
further information on the Post-experience programme 
should write to the Post-experience Student Office, The 
Open University, PO Box 76, Milton Keynes, MK? 6AA. 
T he application period lasts unt il 15 October. 

South London College lectures 
Two series of lectures o f interest to radio amateurs will 
commence in October. 

"Teletext Systems". 'dealing with Ceefa x and Oracle tele­
text systems for t ransmitting and receiving information; 
Yiewdata as interactive information and communications via 
telephone network, and television/ teletext receivers. will be 
presented by P. Darrington of Wireless World, and special­
ists from BBC Research, ITCA. Decca Ltd and Post Office 
Research. There will be nine lectures from 6.30 to 8.30pm on 
T uesdays commencing on 12 October; the fee will be £4.80. 

" Integrated Circuits", dealing with circuit techniques and 
ic applications in audio, television, power supply and digital 
systems, will be presented by staff of South London College. 
There will be nine lectures from 6.30 to 8.30pm on Th ursdays 
commencing on 14 October; the fee will be £3. 

Applications to attend should be made to the Senior 
Adminis trat ive Officer, South London College, Knight's 
Hill, London SE27 OTX; tel 01-670 4488. 
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Practical 
poly phase 

SSB for shallow 
pockets 

by J . R. HEY, Tech(CEI), MSERT, G3TDZ* 

SOME years ago when the author first took to the air, one 
could actually venture onto at least one band for as little 

as £10 with modified surplus apparatus. His first l 60/80m 
a.m./cw transmitter built from scratch cost just over £6. 
Slightly more recently, a glut of s urplus business radio 
equipment bas enabled the GS to make a start for a modest 
outlay. Now ssb has established itself as the dominant dx 
voice communication method from 160m to uhf, how can the 
new GS or G4 get otT the ground; how indeed can the begin­
ner with limited knowledge a nd experience, and perhaps 
shallow pocket, join the ssb club? 

The sky-high p rice of ready-built ssb gear might encourage 
more home construction if it were not for the filter alone 
costing between £10 and £25; o ne would hardly risk this 
expenditure on one component where little trust existed in 
one's own construction. There has always been the phasing 
method but the average amateur on seeing those very odd 
componeot values in the af phase shifter must be somewhat 
inhibited. The third method has offered a new approach 
provided one turns a blind eye to the mathematical explana­
tions. 

To the rescue has come Mr M. J. G ingell who has des­
cribed a new method [I , 2] of achieving the audio phase 
shift using off-the-shelf values. Now the "ten quid" ssb 
could become a reality rather than an absurd dream. 

While information so far published has been sufficient 
for the knowledgeable amateur to have a go, the less experi­
enced have shown some doubt. H is the purpose of this 
article to convert the purely symbolic into practical nuts and 
bolts. 

Fig 1. T he poly phase network; all resistors 10k!1 

• 8 Annlcy Grange Crcsccn1, Leeds LS12 3QL 
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The exciter 
Mr G ingell's poly phase network is shown in F ig I , and 
consists of six groups or RC networks, each connected in a 
ring configuration. The network is driven in p-p. At the four 
outlet ports, equal amplitude signals are present, each 
shifted through 90° from irs neighbour. As any adjacent 
pair of outputs carry the required signals, a and b will be 
used and the other two ignored. Many such networks in 
audio work mus t be d riven from a low resistance source and 
terminated in a load of much higher resistance; in this net­
work the load will be around I Mn. 

Under the banner of economy the performance must not 
be allowed to suffer, so by applying just a lillle extra thought 
the desired result can be achieved. The functions of micro­
phone amplifier, bass roll-off, low-pass fiher, and phase 
splitter are accomplished with only three ordinary inexpen­
sive transistors, and de coupling enables a few clectrolytics 
to be omitted. The low value C7 working into TR3 input 
resistance provides the desired rising response or bass roll­
off; TR3 alone producing all 1he necessary gain from an 
average dynamic microphone. A Sallen & Key low-pass 
fiher around the TR4 gives a sharp attenuation above 
3kHz, TR5 then creating the p-p drive. Bias for TR3 is 
derived from TR5 emitter; the circuit working points are 
stable over a wide temperature range. Separately decoupled, 
this is all the circui try necessary before the polyphase net­
work. 

A pair of feedb<.11=k amplifiers based on the compound 
emitter follower principle terminate the phase-shift network, 
each possessing three properties: high input resistance 
mentioned earlier; low output resistance to drive the 
balanced modulators, and a specific low gain. One of the 
circuits, however, has a pre-set resistor enabling that gain 
to be varied by a small amount: this affords a means of 
equalizing the amplitude of the two audio signals. A signal 
level of between 200 and 400mV is required for feed ing the 
balanced modulators. 

The phas ing method further demands two rf signals having 
a 90° phase relationship. The output from a 10·7M Hz 
crystal oscillator is a mplified by TR2 to the required level. 
A link winding L2 feeds two ferrile 1ransformers. These 
a re made by placing two ferrite beads side by s ide and 
winding up through one and down through its neighbour, 
this forming one turn; round again would be regarded as 
two turns (Fig 3). 

Both coupling t ransformers have four primary turns, 
except that Tl has a further four turns forming an overwind 
which provides part of the means of achieving the 90° shift. 
From the overwind, a 2700 resistor connects to Tl primary, 
together with a capacitive coupling C29 C54 from Tl 
primary. T2 secondary has six turns to make up for losses 
in the coupling elements. 

After spending Ip each for ferrite beads, extravagance 
in the balanced modulators is avoided by using simple 
diodes. The resistive clement of each modulator is easily 
balanced by a small value pre-set resistor; capacitive balance 
was discovered to be more critical. It was found necessary 
to determine by experiment which diode required the extra 
capacitance; not a method which satisfactorily lends itself 
to easy reproduc tion. The answer was to add a fixed capacitor 
to one diode, then balance this with a trimmer across the 
other. A 15pF fixed value is fitted, its opposite number being 
a 30pF trimmer. 
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Fig 2. SSB generator theoretical circuit 

The sets or sidebands generated in the balanced modula­
tors are combined in a ferrite transfom1er T3 which has two 
centre tapped primaries and a simple secondary. This might 
sound somewhat daunting till one notices how few turns are 
involved. Again two ferrite beads are granted this most 
important task, for here the actual s ingle s ideband is created. 
A tuned amplifier lifts the low ssb signal to a more sensible 
level of some 100-200mV, its tuned circuits tending to 
reject any interference. 

Construction and setting up 
The c ircuitry so far described is housed on one printed 
board (Fig 4). Moderate component density is employed, 
with order and symmetry in layout where demanded (Fig 5). 
P rovision has been made for both small HC25-U or HC l8-U 
crystals and the larger HC6-U types. 

Where some constructors might wish to build this basic ssb 
generator for use a t some lower frequency, a large crystal 
might possibly produce sufficient voltage without its ampli­
fier. By connec ting a link between TRI collecto r, where a 

Fig 3. Detail of ferrite transformers 
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hole in the board is provided, and TR2 collector point, all 
TR2 associated circuitry is then omitted. Obviously LI L2 
would require some modification, also R 17 C29 would need 
some adjustment to maintain the 90° shift accurately. At 
the design frequency and for all miniature crystals where the 
amplifier stage is wired, connect TR! collector to ht by the 
link shown in Fig 5. 

Coils arc wound on 4mm Aladdin fom1ers type SA-6259--02 
which fit tightly into ,~, i n holes in the printed board. 

As green Mylar polyester film capacitors were used in the 
prototype polyphase network, dimensions and spacing have 
been made to suit these in the pc board layout (Fig 4). 
Actual values are not too important: some manufacturers 
specify values such as 0·05µF, 0·03µF, 0·02µF etc. this would 
be exactly the same as 0·047µF, 0 ·033,.F and 0·022µF etc 
provided a ll four capacitors in each value g roup are alike. 
A tolerance of five per cent is desirable al though those in the 
prototype were in fact 10 per cent. The Siemens polycar­
bonate range would be a good choice, but the pc would have 
to be altered. 

Before this was prepared, local interest prompted other 
amateurs to copy the circuit- a valuabJe means of checking 
all was well before putting pen to paper. In one case where 
the local supply of 6,800pF capacitors had run dry, another 
four O·OlµF were fitted into the polyphase network and the 
four associated resistors changed to 6·8k!l: the unit produced 
finessb. 

The lwo audio drives connect to the balanced modulator 
input rransformers via external leads, which must be 
screened. If "A•· connects to " A ", and "B " connects to "B", 
then the upper sideband is produced. A s imple reversing 
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switch> fitted into these two wires furnishes instant s ideba11d 
switching. 

When winding the ferrite transformers, guide the loops 
carefully into the beads to avoid the hole's sharp edges 
stripping insulation enamel and caus ing possible short­
circuits later. At first s ight, T 3 might appear a challenge. 1t 
has been found easier 10 wind the secondary first and fi t 
to the board in a position shown in Fig 5. Cut off a short 
piece of enamel wire, clean one end a nd solder into the upper 
primary hole adjacent to 02 positive connectio n. Passing 
free end into nearest bead, wind on two turns and preparing 
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Fig 4. Printed circuit board 
layout 

end. fit into second hole, but do not solder. Now cut and 
prepare a second length of wire , fit into second hole and 
solder both wires. Winding always in the same direction, 
complete two turns and fit into hole three-solder. Starting 
at hole four, similarly wind the other primary, in the same 
d.irect ion. 

No special skills or techniques are demanded in assembling 
the other components; inspection of Fig 5 will indicate 
method of assembly. It is suggested C 55 and C56 be good 
quality vaned or semi-solid dielectric types such as the Iskra 
or Mullard types. Some of the miniature ceramic disc 

Fig 5. Component layout 

PCB and other components will 
be avai lable from "ELRAD", 5 
Moorcroft Park Drive, New Mill, 
Huddersfield HD7 7NH 
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Fig 6. DSB output fro m o ne bala nced modula to r 

trimmers made in this countiy seem less than satisfactory 
when endeavouring to obtain a fine adjustment. C54 is not 
so critical but a nice ceramic by Piher was found. 

Alignment is carried out using an audio generator and 
oscilloscope. A sensitive rf probe and meter may be used, or 
even a general coverage receiver; however, there is nothing 
quite like seeing what is going on. After checking mos t 
carefulJy for poor solder joints and bridging, apply a supply 
of 12Y and measure transistor voltages for normality. 
Connect the audio generator to the microphone and oscillo­
scope to point " B" adjacent to Cl 5. With an input signal 
of about 3mY at l ,OOOHz, a clean waveform of some 400mY 
should be seen. Transfer the oscilloscope to point " A" 
adjacent to C 17 and observe a similar waveform; adjust 
R V3 for an amplitude equal to that at "B". 

Remove tbe audio generator and connect the scope to 
the two tags marked "out", switching the timebase and the Y 
sensitivity up high. With no a ttempt at balancing having 
yet been made, a small 10·7MHz signal should just be 
observable. Adjust LI, L3 and LS for maximum; it should 
be possible to back off the "Y" attenuator considerably. 
Adjust RY I and RY2 for minimum amplitude. With an 
insulated trimming tool, adjust C55 and C56 for minimum, 
lowering the Y attenuator. An absolute minimum or zero Y 
deflection might not yet be possible at tbis s tage. 

Connect af generator to "A"; set to I kHz, 200rnV; 

J\ f\ l\ I\ ~ 1~ i 
\ I \ l \ I \ l \ I \ /_ \ , 
\I \I \I \I \I \I \I 
V ·v V \I \i ,V V 

; _ _L_, 
Fig 7. Single tone o utput at 10·7MH:i 
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Components list- ssb generator 
R1 15k!l C1 330pF ceramic plate 
R2 15k!l C2 100pF ceramic plate 
R3 4·7k!l C3 180pF ceramic plate 
R4 18k!l C4 0·01 1•F disc ceramic 
RS 8·2k!1 cs 0·047µ F disc ceramic 
R6 560!1 C6 270pF ceramic plate 
R7 100k!l C7 0·01µffilm 
RS 39k!l cs 0·01µFfilm 
R9 2700 C9 1,000pF film 
R10 8·2kil C10 33µ F 6·3V elect 
R11 8·2k!l C11 4·7µ F 16V elect 
R12 3·9k0 C12 4·7µ F 16V elect 
R13 1·5k0 C13 100µ F 16V elect 
R14 1·5k0 C14 0·1µffilm 
R15 330!1 C15 4·71iF 16V e lect 
R16 100!l C16 0 ·1µFl1lm 
R17 270!l C17 4·7µ F16Velect 
R18 8·2MO C18 2,200pF ceramic 
R19 1MO C19 2,200pF ceramic 
R20 1·5k!1 C20 0·011i F d isc ceramic 
R21 1·5k!l C21 0·01 µF d isc ceramic 
R22 8·2MO C22 15pF ceramic plate 
R23 1MO C23 15pF ceramic plate 
R24 1k0 C24 330pF ceramic plate 
R25 1k0 C25 0·01 µF disc ceramic 
R26 39k!l C26 270pF ceramic plate 
R27 15k!l C27 0·1µFfilm 
R28 68!l C28 0 ·01 µf disc ceramic 
R29 1·5k!l C29 56pF ceramic plate 
R30-R53.10k0 C30, 31, 

32,33 0·047v.F (0·051•F) 5% 
RV1 250!1 C34, 35 
RV2 2500 36, 37 0·033µF (0·03µf ) 5% 
RV3 1k0 C38,39 

40,41 0·022µ f (0·02µf) 5% 
D1-D4 AA119 C42,43, 

44,45 0·015µf5% 
T R1 BC109, BC209 C46, 47, 
TR2 BF115, BF185 48,49 0·01µ f5% 
TR3 BC109, BC209 CS0,51, 
T R4 BC109, BC209 52, 53 6,800pF5% 
T R5 BC109, BC209 
T R& BC109, BC209 
TR7 BC179, BC206 C54 30pF disc type 
T RS BC109, BC209 C55 30pF miniature vaned type 
T R9 BC179, BC206 C56 30pF miniature vaned type 
TR10 BF115, BF1.85 

Xtal 10·7MHz HC25-U T1,2,3 2 x FX1115 ferrite beads 

select low oscilloscope scanning speed to portray audio 
content rather than rf (Fig 6). Adjust RY! so that the lobes 
as shown are equal in size and shape. Adjust CSS for sharpest 
crossing point on X axis. 

Transfer generator to "B" with time base still set for af 
and repeat above procedure, adjusting RV2 for equal 
envelope shapes and C56 for sharpest crossing. The unit is 
now producing two sets of double sideband signals. Connect 
"A" to "A" and "B" to "B" with screened wire. Lower 
generator's output to about SmY, connecting to the micro­
phone input. lncrease timebase speed to show a IOMHz 
signal a nd observe for signs of a sinusoidal wave among 
the mush. As C55 and C56 are carefully readjusted, the 
waveform will become pure r. Adjust now C54 and RV3 
noting purity of s ignal. F ig 7 shows the 10·7MHz which 
should result from careful adjust ment. Make sure L3 and 
LS are sti ll peaked for maximum output. 

(Continued on p663) 
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A fourth generation 

cw keyer using 

cmos ICs 
by E. B. GRIST, G3GJX • 

THE author;s experience of building automatic keyers 
goes back to the original OZ7BO "el-bug" circuit, using 

valves, which was highly successful until superseded many 
years later by transistorized designs using discrete compon­
ents [I) and followed by integrated circuits used in various 
ways [2, 3, 4). These ic keyers were an improvem~nt on 
earlier designs, but because they used saturated logic .t~ey 
tended to "eat" batteries even when in a s tand-by condition 
and the choice usually had to be made between providing a 
mains power pack or switching off the keyer between "overs". 
The advent of Cos/most (Complementary Symmetry Metal­
Oxide-Semicooductor) elements with only microwatt supply 
requirements and very low prices has completely changed the 
picture. The keyer described in. this article, in addi_tioo to 
providing the now normal requirements of automatic d~ts, 
dashes and the spaces in between, offers the followmg 
advantages: 

(I) Stand-by current is less than lµA;-average "key 
down" consumption is less than I Om A and unregulated 
battery supplies from 5V to 15V are possible. 

(2) An easy to build circuit has been ~hosen to suit most 
suitable enclosures and paddle options are left open. 

(3) F our readily available robust 1cs are used, costing less 
than £1 in total. 

(4) Excluding the case and paddle components, the keyer 
can be built with all new parts for under £5. 

Characteristics of cmos 
Although space does not permit a discussion of digital l~gic 
in general, some introduc!ion to cmo~ m~y be helpful. _Fi~ I 
shows the circuit of an inverter which 1s a basic buildmg 
block for more complex arrangements. This consists of a 
p-channel and an a-channel insulated gate fet co~nected 
drain-to-drain across the supply. The gates offer an imped­
ance of about a million megohms and the two IGFIITS can be 

Gates 
(in) 

Fig 1. Basic cmos inverter (diode protection circuits not shown) 

• 37 Tbe Shimmings, Boxgrove Road. Guildford, Surrey. 
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The k ey er, showing the twin paddles, speed control and on-off 
switch 

regarded as wholly voltage-controlled variable resistors. With 
a logic O (low) input to 1he circuit the n-channel igfet is cut 
off and acts like a virtual open circuit, but the p-channel igfet 
is biased hard on and acts like a resistance of only 400n 
(Fig 2a). When a logic I (high) is applied to the gates the 
n-channel is biased hard on and looks like 4000, while the 
p-channel igfet behaves like a resistance of 10,000M!l (Fig 
2b). In either case the total value of the potential divider 
across the supply rai ls remains extremely high and the 
quiescent current is limited to nanoamperes. 

If the input voltage to the gates is increased slowly from OV 
in a positive direction the device current is still virtually zero 
until the input exceeds the threshold voltage of the n­
channel igfet, at which point the effective resistance of the 
n-channel starts to decrease and that of the p-channel 
increases. Under these conditions the current is dictated by 
the larger of the two resistances and is of measurable pro­
portions. After the transition voltage of the device has been 
exceeded a semiconductor regenerative switching action 
takes place and the output swings sharply from one logic 
state to the other. 

From the foregoing it can be seen that cmos 1cs only draw 
measurable current from the supply during the extremely 
short moment of transition between logic states, and the 
average current drawn by the ic thus increases with the 
switching frequency. Similarly the cut-off frequency in­
creases with the voltage of the supply and is about SM Hz (or 
more in certain cases) at the maximum supply of 15V. 
Unlike ttl systems, logic 0 and logic I represent the lower 
(Vss) and upper (Vdd) supply voltages respectively. The 
noise immunity of cmos 1cs is much better than that of 
bipolar logic devices. 

The insulated gate inputs in cmos 1cs are well protected by 
diodes (not shown in Fig I) to prevent puncture of the thin 
oxide layer by static charges and they are quite robust. 

t The name Cos/mos is a registered trademark or RCA. Similar devices 
arc also manufactured by Motorola under the trade name Memos. The 
generic term cmos covers both makers. 
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Nevertheless certain rules must be observed: 
(a) Keep the JCS in the conducting foam with wh.ich they 

are supplied (or wrap individua lly in tinfoil) until they 
are soldered or plugged into circuit. 

(b) Check the earthing of the soldering iron. 
(c) When in use, inputs must not be allowed to "float'' and 

must always be returned to Vss or Veld. 
(d) Outputs are largely immune from damage from short. 

circuits but these should be avoided as currents may 
flow that spoil the concept or microwatt c ircuitry and 
could cause some rcs to exceed the device limit of 
200mW. 

(c) Reversed polarity on the supply line may be fatal to 
cn10s so switch off before changing ba11eries. 

Those wishing to obtain more information about Cos/mos 
should see (5). 

Circuit description 
Inevitably there is a basic similarity in the logic sequences in 
this keyer and those in the ttl versions referred to earlier. The 
circuit diagram is shown in Fig 3. NAND gates A and B arc 
wired to form a gated astable multi-vibrator which c locks Lhe 
flip flops to generate dots and dashes. R2, RV I and Cl control 
the pulse rate, which is adjustable over a suitable range, and 
RI makes the prf largely independent of the supply voltage 
and prevents change of speed as the battery runs down. 
When input J goes high, oscillation begins instantly and 
there is no delay to the first dot as may occur with ttl astables. 

FFI and FF2 are D-type flip flops with the D input tied to 
the Q output so the circuit toggles at each positive-going 
transition at the input. When the paddle is at rest the set 
inputs are high, which ensures a high condition at the Q 
output of each flip flop, a low output from gate E and a cut 
off state for TR I. Reset inputs arc not used and arc returned 
to Vss. 

When the paddle is placed in the "dot" position input 9 to 
gate C goes low and the output of the gate goes high, causing 
the output of NOR gate I and the set input of FFI to go low, 
making the ftip flop ready to be toggled by the astable. D iode 
D I conducts and pulls down the input of the inverter K , 
previously held high by R3, the output of the inverter goes 
high and the astable delivers the first positive-going pulse to 
the input of FFI. DI , R3 and C2 integrate any very short 
pulses that subsequently appear as a result of "bounce" or 
other imperfections at the dot or dash contacts and this 
prevents fa lse gating. 

The astable prf is d ivided by two, providing a square wave 
at the Q output with a perfect I : I mark/space ratio. Gate E 
inverts these pulses and applies them to TR I , which saturates 
for the duration of each positive pulse at the base and causes 

+5to15V 
- ---Vdd 

,,! d;1-i 
.aoo 

10,000M 
Output 

virtually 
Vdd 

o---...... -----oe~$ 
a 

+ 5to15V 
Vd d 

o---------oe~s 
b 

Fig 2. Equivalent circuit of cmos inverter with (a). logic 0 
input, and {b) logic 1 input 
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Internal view showing Veroboard with ICs, reed relay and 
other components. Slide switches on the rear panel are for 
sldetone on·off and transm itter tune-up. T he battery in a 

block of plastic foam is on the right 

the recd relay to open and close the keying contacts in a near 
perfect dot formation limited only by the inertia of the reed 
contacts. R7 is chosen so as to "'bottom" TR I satisfactorily 
without exceeding the fan-out limitations of gate E, and may 
need changing if a different transistor is used. 

When the paddle is placed in the "dash'' position NOR 
gate I changes state as before and the foregoing chain of 
events begins but, in addition, the output of NOR gate J and 
the set input of FF2 goes low and this flip flop can now be 
clocked by the Q output of FFI. The outputs of the flip 
flops a recombined at NANO gate E so that the space between 
two dots from FFI is filled by a "dot" from FF2 so as to pro­
duce a dash at the output which is equal in duration to three 
dots. The output of gate E is also connected to the spare 
inputs of gates I and J and this holds the set inputs of the flip 
flops in a low state until the completion of a dot to prevent 
shortening if Lhe paddle is moved in "mid-dot". 

Owing to a combination of variations in the transition 
voltage between cmos gates of the same type and component 
tolerances, some experimentation with R2 and Cl must be 
expected and values chosen that provide the user with the 
speed range desired. The values of RYI and Rl should not 
be changed. A simple astable of this kind docs not produce a 
I : I square wave, but this docs not affect the performance of 
the kcycr because FFI is clocked only by positive-going 
transitions at the input. 

NANO gates F and G arc used in a second astable circuit 
with RG and CJ to provide an audio sidctone via a crysta l 
microphone insert used as a speaker, which can be disconnec­
ted via SI. Adequate volume is available for most applications 
and a crystal earpiece is almost equally satisfactory if the 
earplug is discarded. Gate H is unused and although the out­
put may be left unconnected the two inputs must be taken io 
Yss (or Ydd). With a 9Y battery the s tand-by consumption 
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Fig 3. C ircuit diagram of keyer and pin connections of ICs. Vdd(+ ) and V ss{-) supply connections to ICs are not shown in t he 
circuit and must be made to pins 14 and 7 respectively in each case 

(paddle centralized) is less than lµA. When being keyed the 
circuit takes IOmA during dashes and proportionately less 
duiing dots. A small PP3 or PP6 battery should last even the 
most ardent operator a very long time. The tcs will operate 
quite happily down to 5V or less and the keyer could run 
permanently from a supply of this voltage if a different relay 
coil is used. 

Construction 
The author has constructed this circuit in a variety of 
enclosures, but the keyer illustrated is built in a.n RS Com­
ponents type Tl05 instrument case measuring Sin by 3in by 
2in using a t win-lever paddle unit (see photographs). The 
front panel controls above the paddles are the battery on-off 
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switch S2 and speed control RVl. T he rear panel carries two 
slide switches, SI for sidetone on-off and the other to short 
the keyed contacts for tune-up purposes. 

A piece of Veroboard with the 1cs and other components 
is mounted horizontally between the front and rear panels 
and is held in position by soldering to the lower tags of the 
three s lide switches. Although a pcb would be more elegant 
and allow a higher component density, readers may not wish 
to go to this length for a near-de device. Veroboard of O· I in 
pitch has been used, with the tracks cut to provide an ic 
breadboard and the wired connections patched in. This 
simple method adapts to almost any shape of board. The res 
can be directly soldered or, if required, 14-pin DIL sockets 
can be used. A low cost alternative adopted by the author is 
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Components list 

Rt 10MO } 
R2 2·7MQ (see text) All resistors 0·125W or 0·25W 
R3 2·7MO except values over 1 MO not com-
::· RS ~~~1 monly avallable smaller than O·SW 

R7 47kU 
Ct 0·1 µF to 0·01 tiF (see text) 
C2 10nF 
C3 2·2nF 
Dt, 0 2 IN914,0A202orsimilar 
TRt BC109 
IC1* CD 4000AE 
IC2,* IC3 CD4011AE 
IC4* CD 4013AE 
St, 52 DP change-over slide switch (RS 337-986) 
Reed relay 70011 single contact (n.o.) (RS 348-970) 
RV1 2Mf.! linear potentiometer 
Crystal mike insert or earpiece (RS 955-043) 
Veroboard, 0·1 in pitch 
Soldercon ic socket pins (available In strips of 100)* 
Battery press studs (RS 488-034) 
9V battery, PP3 or PP6 etc 
Instrument case type T105 (RS 509-715) or similar 
Paddle components (see text) 
Noles 
(1) Components marked • may be obtained as a mini-kit, together 

with ,1 specially designed pc board to simplify the wiring, for £3.50 
Inc post and VAT from Slntel , 53 Aston Street, Oxford. 

(2) RS components may be obtained from Doram Electronics Ltd, 
PO Box TR8, Wellington Road Industrial Estate, Leeds LS12 
2UF. A complete kit, Including paddlt parts, Is In preparallon 
from this supplier. 

(3) Suitable ready-made paddles may be obtained from Spacemark 
Ltd, Thornfleld House, Delamer Road, Allrincham, Cheshire. 

the use ofSoldercon socket pins which are supplied in strips of 
100. Lengths of seven pins are cut from the strip, soldered 
onto the board and the unwanted web broken off using 
long-nosed p liers. 

Practical Polyphase 
(continued from p659) 

It must be pointed out that only good high speed oscillo­
scopes will show the output clearly and one might easily 
be misled. Instruments rated well above IOMHz are fine, 
but for those who can only lay hands on lesser beasts it will 
be found easier at this s tage to switch the timebase down to af 

Fig 8. Single tone output showing unwanted sideband 
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The reed relay is a miniature unit measuring 35mm by 
IOmm, but a wide range of relays is available from Radio 
Co1111111111icatio11 advertisers. Care must be taken to select a 
s uitable coil to minimize battery drain, and a reed insert 
c hosen which will handle the voltages and/or currents to be 
keyed. A crystal earpiece, not visible in the photograph, is 
a ttached to the underside of the Yeroboard and a PP3 
battery is positioned in a piece of plastic foam beneath the 
board on the left hand side· of the keyer. 

Padd le contact requirements for this circuit are very much 
simpler than those for ttl and earlier keyers where substantial 
currents flow and high contact resistance may cause in­
correct operation. In this design the paddle lever can be 
earthed to the case and, due. to the high impedance inputs to 
gates C and D and the anti-bounce circuit, even the s implest 
a rrangements can be used. A leaf from a feeler gauge working 
between two solder tags has proved entirely successful on one 
occasion. Ready-made paddles, with e ither s ingle or twin 
levers such as the one used in this case, are available to lend a 
more professional finish. 
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again. The screen should show a typical a .m. e nvelope of very 
low modulation. The final adjustments a re made as above 
but watching for minimum ripple on the e nvelope (Fig 8). 
Should the carrier reappear at any time, indicated by a bright 
line starting to appear in the screen centre, reset C55 and 
C56 for no carrier. 

The residual ripple o n the top and bottom of the envelope 
represents the unwanted s ideband and should be very small. 
Fig 8 actua lly shows more ripple than is possible because at 
anything less the scope refused to stay synchronized long 
enough for the camera's exposure. Turni.ng down the audio, 
only a single thin line should remain on the screen. Should 
carrier be thought too great whel1 increasing Y sensitivity, 
very careful adjustment of C55 and C56 should remove it. 

If now the oscilloscope is replaced by a receiver and the 
generator by a microphone, one should be able to judge the 
ssb quality. 

The output signa l level of IOOmY to 200mY should be 
about right for driving a frequency converter to the desired 
band. 
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The ip quad-a new 
versatile quad driven 
element 
by M.J. UNDERHILL, MA(Oxon), PhD, 
Grad I ERE, G3LHZ* 

SINCE its inception, amateurs have found that for its 
size the quad is a very efficient antenna, giving high gain 

and being reasonably broadband. The general opinion from 
technical literature is that the multi-element quad should 
give a I to 2dB advantage over an equivalent Yagi [I). The 
broadband properties of the quad also make it easier to 
achieve a maximum gain design without critical adjustments; 
this may account for even higher relative gain for the quad 
being measured in practice on commercial vhf designs. 
Until recently the quad has been much more popular for 
hf than for vhf operation; its higher gain and the ease with 
which different-sized quads can be nested for multiband 
operation probably account for this, while the extra 
mechanical complexity of supporting loops rather than rod 
elements has delayed the use of quads for vhf. 

However, G81BQ has demonstrated a further advantage 
of the quad at vhf - that quad elements are rnulti-polarizable 
[2). When suitably excited they can radiate either a vertically­
polarized or horizontally-polarized wave, and it follows that 
quad elements can radiate left- or right-handed circularly 
polarized waves, because these are simply simultaneous 
radiation of vertical and horizontal waves combined with a 
:t90° phase shift. One slight disadvantage of the multi­
polarized quad is that the loop elements have to be electri­
cally isolated from the boom. It is not possible to earth any 
point on the circumference of the loops, so that a "plumbers 
delight'' all metal construction (3) cannot be used, but 
GSJBQ shows a construction using wooden dowelling that 
overcomes this difficulty. As will be seen later the new quad­
driven element looks similar to a conventional quad loop 
supported by non-conducting wooden dowelling. However, 
the new element is 33 per cent larger and the supports are 
made conducting and used as feeders. 

It was the multi-polarizable property of the quad parasitic 
elements that prompted a search for a single versatile driven 
element capable of being switched Lo excite any polarization 
mode. It was felt that a s ingle driven element would add 
significant advantages to the G81BQ quad design. However, 
the path to success was not direct but involved a useful 
digression that will be described. 

Derivation of the new element 
Tsukiji (4) reported an analysis of what he calls the "centre­
line-driven loop antenna" (cldla), the three variants which he 
considered being shown in Fig I. Type (a) can be identified 
as a "skeleton s lot'', type (b) as the kind of element much in 
evidence in tv and amateur vhf antennas, and type (c) as a 
thre~-wire folded dipole. 

• ''Munzil" . Whitehall Drive, Ificld, Crawley, Sussex. 
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Fig 1. Three different forms of centre- line-driven loop antenna. 
Each antenna has same perimeter of isolated loop (L) 

One particularly attractive feature of the centre-line­
driven square loop (cldsl) of Fig I (b) is shown in Fig 2; this 
is a plot of how the impedance of the antenna varies with 
frequency. JI indicates that over the wide frequency range 
from about 0·8 10 2·5 times the nominal design frequency, 
fo, the antenna is s lightly capacitative and its res istance only 
varies by about 3 : I. 

This impedance plot shows that the addition of a small 
series loading coil of about 1000 reactance al fo should 
give an antenna with an swr of less than 3 : I over a 3 : I 
frequency range. Howe.ver, consideration of the current 
distribution on the antenna and radiation pattern would 
indicate that above about J ·8 fo the main front and back 
radiation lobes would start splitting and the gain would start 
falling below that or a resonant dipole. In [I) it is shown 
that optimum gain should occur when the two loops are about 
I ·5A, ie at a frequency or about I ·5 fo with a useful two-lobe 
pattern over the frequency range from 0·8 to I ·8 fo. 

The author's antenna activities were confined to a spacious 
loft above a London flat and there was no prospect of trying 
out this speculative design on the hf bands. so thoughts 
turned to a 2m scaled-down simulation. At this stage it was 
realized that the square configuration of the cldsl cou ld be 
modified to solve the problem of the different polarizations 
required on 2m; that is, horizontal for ssb, a.m. and cw, 
vertical for fm, and circular for satellite working. Because 
the antenna is square and driven symmetrically, as shown in 
Fig 3, no voltage should appear across the points A and A' 
when rf power is applied across the XX' inputs. At each of 
these points the paths to X and X' are exactly equal and so 
A and A' are balanced with respect to X and X'. Jt follows 
that any perpendicular connections made to these points 
A and A ' will also be balanced and will neither affect the 
match at the XX' input nor have any effect on the radiation 
pauern. 
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Fig 2. Input impedance of centre·llne·driven square loop 
antenna, which Is represented i n Fig 1(b), a/L = 0·004 

The new "dual-polarization centre-line-driven square 
loop" (dpcldsl) clement shown in Fig 3 was therefore 
constructed and, as expected, an rf voltage probe passed 
around the clements' circumference confirmed that rf applied 
at the input X X' was completely balanced out at the points 
A A' and Y Y '.After adjusting for exact symmetry, an isola­
tion of 30 to 40dB was measured over a bandwidth of several 
per cent. The actual isolation figure achieved was dependent 
on reflections from near-by objects. 

Having achieved the objective of a dual-polarizablc 
element with the isolated inputs, the remaining problem 
was how to achieve a match to 7S or son. For the 2m tests 
two >./2 baluns were constructed as shown in Fig 4 ; these 
match an unbalanced coaxial line of impedance Zo to a 
balanced load of 4Zo. The ;1./2 length is not critical and for 
solid dielectric coaxia I cable a velocity factor of 0·67 can be 
assumed. When these baluns were constructed to a dpcldsl 
with >./3 sides an almost perfect 7Sn match was achieved 
(better than a J ·2 : I swr). 

The new element is of course 33 per cent larger than the 
nom1al 2m quad driven clement. To see if this was really 
necessary a >./4 sided dpcldsl was buil t, but this gave an swr 
of about 3·S : 1. This confirmed that for a good match each 
ha lf of the two active loops of the element should be about 
one wavelength in circumference, resulting in a 4 >./3 circum­
ference for the total clement. Further comments on the 
effect of clement size on antenna input impedance are made 
in the' following description or a multi-element quad incor­
porating the new element. 

The G3LHZ quad 
First a conventional vertically-polarized l 0-elcment quad 
was constructed using 14swg bare copper wire loops sus­
pended from a bamboo boom. The element dimensions and 
spacings were roughly as given by G8IBQ, but with slightly 
closer renector spacing, as follows: reflector 22in sides and 
spaced I Sin from the driven clement, driven element 20in 
sides, first director I 9·Sin s ides, second director l 9in sides, 
third to eighth directors 18·5in sides, with all directors being 
spaced at intervals of I Sin from the driven clement. This 
gives a boom length of 11 ft Jin. 

The match was then checked and found to be better than 
1·2: I swr for a son line at a frequency near the centre of 
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the band. With an FTIOI and Europa B tuned to receive 
GB3LO, the antenna direction was optimized and the S-meter 
reading noted. The driven element was then replaced by 
a dpcldsl with a matching balun, and a signal improvement 
of I dB was noted. The match was then checked over the band 
(not on R 7 !) and the swr was again found to be better than 
I ·2 : I for vert ical polarization of the dpcldsl. 

However, probably because of insufficient care in con­
struction, the match to the horizontally-polarized input was 
found to be poor, giving an swr of worse than 2·S : I. After 
some experimentation the solution was found to be the addi­
tion of about 4pF capacitance across the XX' terminal. This 
was implemented by a short length of coaxial cable trimmed 
until the best match was achieved. Subsequent experiments 
have shown that a similar trimming elTect can be achieved 
by a slight increase of the >./2 balun length. After adjustment 
the match for both the horizontal and vertical inputs was 
the same. The effect of placing the elements among the 
parasitic elements of the full quad was found to be a lowering 
of the driven-element impedance from about 1sn to son. 

As a check on the gain, the new quad was compared with a 
proprietary eight-element Yagi with a claimed gain of 9·SdB 
- however, the check was carried out indoors and should be 
treated with some caution. An improvement of about 4 to 
SdB was noted on the FTIOI S-meter after a rough calibra­
tion check with a calibrated signal generator. Listening and 
access checks on GB3SN and GB3PI have confirmed this 
result. Both these s ignals are marginal most of the time in 
the author's antenna-farm loft. 

At present, polarization is relay switched between horizontal 
and vertical but tests with two separate feeders have con­
firmed the good isolation between the two inputs. With 
careful adjustment the isolation should theoretically be 
enough to be able to operate a receiver connected to one input 
with a transmitter operating into the other input. However, 
the isolation between the two inputs is only maintained as 
long as the driven clement retains an electrically symmetrical 
shape. For safety's sake it would be advisable to put some 
form of rf burn-out protection on the receiver front end. 
The isolation could easily be upset to a dangerous extent by a 
bird perching on one side of the driven element! 

Matching and circular polarization 
In order to obtain the circular polarization 1t is necessary 
to feed both dpcldsl inputs with equal power, phase shifted 
by 90°. The 90° phase shift is easy to obtain with a >./4 

-

x Yxr 
-

~ yr 
Power 
Input 

-
A' 

Fig 3. I solated inputs of the new quad element 
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4Zo Balanc¢d 
output 

Zo Coaxial output 

section of feeder. To obtain the equal power condition it is 
necessary for both antenna inputs to be exactly 50 or 75n. 
It is then possible to match a single 50 or 75n line using a 
standard phasing harness. To make sure that the new 
element could satisfy these conditions, some experiments on 
varying the match conditions were made. 

From these experiments some general conclusions could 
be drawn. For example, it was found that, as expected, the 
element inputs could be independently tuned to resonance 
either by small shunt capacitances across the inputs (XX' or 
Y Y') or by slightly varying the length of the baluos. It was 
found that varying the size of the element upwards by 12 per 
cent made very little difference to the tuning for resonance 
but increased the resonant resistance by about 25 per cent. 
Judging by the plot in Fig 3 a further 12 per cent increase 
should give a total increase of 50 per cent; if so this will allow 
a choice of a 50 or75Q impedance just by varying the element 
size. As with all parasitic beams the driven element match is 
affected mainly by the spacings of the first director and the 
reflector. It would appear that a reasonable approximation of 
a ,\/3-sided dpcldsl can be substituted directly for the driven 
quad loop in a multi-element quad and the match resistance 
will be much the same, perhaps a few per cent higher. This 
means that the dpcldsl can be used with any of the existing 
quad designs provided that all the parasitic elements are 
insulated from the boom. 

General comments on broadband operation 
One point should be made clear about any multi-element 
quad using parasitic elements. Although it is possible to use a 
broadband driven element which is well matched and will 
accept power over a wide frequency band, the parasitic 
elements by comparison are always much more narrow 
band. Because of this, the antenna pattern a nd hence the 
antenna gain is only maintained for the few per cent frequency 
range over which the parasitic elements operate conectly. 
This is true for the quad design given here; the antenna 
patt~rn and gain and the way that these vary with frequency 
are httle changed by the use of the new driven element, but 
the match and swr are much more constant across the 
operating band. 

One possible way of making use of the broadband proper­
ties of the new driven element would be to use it in place 
of the three driven loops of a triband quad. Correct antenna 
patterns and gains will tben be retained on all three bands 
14, 21 and 28MHz, by the normal operation of the nested 
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(concentric) parasitic reflectors and directors. It may even 
be possible to extend operation to cover any new bands 
at 24, 18 or even IOMHz, by adding further appropriately 
cut conventional quad reflectors and directors. 

Another way of achieving wideband operation of a multi­
element antenna is to feed a ll the elements through suitable 
~hasing and matching lines. For example, it should be pos­
sible to make a two.element hf band beam covering at least 
a 2 : 1 frequency range by feeding the two elements through 
JOOn feeders connected to a suita ble tuning/ phasing unit. 
This suggestion, gratefully received from the anonymous 
RSGB reviewer of this article, is likely to be well worth 
trying in future experiments. 

conclusions 
The new quad element has two independent and isolated 
inputs providing polarization in the two perpendicular 
directions. By suitable phasing and switching of these 
inputs it can provide any type of polarization-vertical 
slant, ho rizontal, left- or right-handed circu.lar or ellipticai 
polarization. This polarization versatility is available on the 
element used alone or when it is substituted for the driven 
element of a mutti-element loop or quad beam, provided 
that the parasitic elements are isolated from the boom. This 
has been proved in practice. 

The element shape is suitable for hf as well as vhf applica­
tions and would provide a n easy way of continuing the 
K6CI .:xperiments on the best type of polarization for 
signals trom different directions under different ionospheric 
condi11ons [5]. On hf a single driven element can be used with 
the usual nested parasitic reflectors and directors to give 
multiband operation on 14, 21, and 28MHz, with the possi­
bility of 24, 18 a.nd perhaps JOMHz bands as well. Alter­
natively it should be possible to drive two of the new elements 
from a tuning/phasing unit for beam operation over a 2 : l 
frequency band. The good isolation between the inputs could 
be used to provide transmitter receiver isolation for repeaters. 
Then the element would best be rotated 45° around its axis 
giving slant polarization for both send and receive. However, 
this would give a loss of 3dB on top of the fact that the 
natural pattern of a vertically-polarized quad is asymmetrical 
by about 3dB. 

The author hopes that the results so far achieved and the 
suggestions for further uses given here will encourage others 
to try the new quad element and to publish their results. 

Finally, since dpcldsl is a bit of a mouthful to say, the 
name ipquad is suggested standing for " independent 
polarization" or "isolated port" quad. 
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Tunable Gunn 
oscillators 

by M. SWEETING, BSc, G3Y JO * 

THE availability of cheap Gunn devices on the surplus 
market has made their use in solid-state oscillators at 

JOGHz attractive, but some difficulty has been experienced 
when it comes to making these oscillators reliably tunable 
over a useful portion of the band. ln this article two methods 
whereby reliable tuning may be achieved are described, 
first by mechanical means and second by e lectronic means 
using a varactor diode (also now available on the surplus 
market). 

Basic principle 
A Gunn diode may be mounted in a rectangular waveguide 
cavity to which it is coupled by a feed post as shown in 
Fig 1, the degree of coupling of the diode to the cavity being 
dependent on the diameter of the diode feed post. The 
approximate frequency of oscillation of the untuned cavity is 

0

determined by the dimension "l" according to the expression 

I = A{ (where Ag is the guide wavelength) (1) 

The distance of the back wall behind the Gunn (m) is 
relatively uncritical. T he resonant frequency of the cavity 
may be obtained from Ag in the table of waveguide constants 
[1]. The cavity itself is coupled to the guide by a suitable iris 
chosen to give optimum performance of the oscillator. The 
iris dimensions determine the degree of coupling between the 
cavity and the guide, and hence affects the cavity Q and the 
frequency of oscillation of the untuned cavity slightly. A 

compromise is necessary whereby the oscillator has a 
sufficiently high Q to be reasonably stable and of low noise, 
but at the same time sufficiently broadband to allow smooth 
tuning over the desi red range with a minimum variation in 
output amplitude. 

The cavity may be tuned by three methods: 

(a) Metallic tuning 
In one method of tuning, a metallic screw is introduced 
through the top wall parallel to the E-field plane and this .bas 
the effect of lengthening tbe cavity and hence reducing its 
resonant frequency. The screw may be introduced into the 
side wall of the cavity in which case it has the effect of shorten­
ing the cavity and hence raising its resonant frequency. 
Unfortunately the electric field in these regions is relat ively 
small so that the tuning range is reduced. 

In order to provide a reasonably slow tuning rate a stan­
dard micrometer shaft was ground down to the minimum 
diameter practicable (::::: Imm) and mounted in the cavity 
block. This arrangement gave a tuning rate of between 
IOMHz/turn and 60MHz/turn depending on the depth of 
penetration of lhe screw. With care it was possible to set the 
oscillator frequency to within 1 MHz but due to uncertainty 
Jn the precise point of contact of the screw thread the tuning 
was rather erratic and the mechanical stability was poor. 

When the screw was inserted to substantial depths there 
were variafions in output amplitude of the order of 25dB. A 
quarterwave feedthrough choke (2) was lried, but this 
resulted in only a marginal improvement. The tuning range 
with this arrangement was l·2GHz. 

(b) Dielectric tuning 
In a second method the cavity may be loaded with a dielectric 
material (Fig l ) whose behaviour may be considered as 
analogous to a variable composite-dielectric capacitor acting 
in parallel with the cavity capacita nce. Dielectric tuning 
screws have the great advantage over metal screws in t hat 
they require no contact reference point and cause less of a 
disturbance to the field in the cavity, so that they afford a 
very smooth tuning characteristic. 

-Vee 

Fig 1. Simple dielectric tuned oscillator 
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The dielectric tuning rod when mounted in lhe cavity 
block may itself be considered as a circular dielectric-filled 
waveguide and its cut-off frequency should be sufficiently 
high above the highest required oscillator frequency to ensure 
that there is no radiation from the cavity through it. For such 
a circular rod the cut-off wavelength is given by 

AC = 1·70dv°E' (2) 
where d is the rod diameter and e:' is the relative permittivity 
of the rod material. When the circular waveguide is in this 
mode the attenuation per unit length is given by 

er. = 54·51J 1 - [ ,\c ]! dB cm- •. 
AC i\o 

(3) 

isolation = er. x length of dielectric tuning rod. 
This effectively limits the rod diameter and e: ' of the tuning 
rod before appreciable radiation occurs through the rod. 
( (2) and (3) ). 

The tuning rate of the dielectric screw is linear (decreasing 
frequency with increasing depth of penetration), except at the 
extremities of the cavity, ie the screw first entering the cavity 
or approaching the opposite wall. . 

Cnitially a 6BA nylon dielectric screw was introduced 
instead of the metal screw and this gave a greatly improved 
tuning characteristic a lthough the tuning range was limited 
to I 70MHz. A slight degree of torsion was experienced with 
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the nylon screw, so a 4BA threaded plunger was made from 
Perspex and thus gave excellent backJash-free results. With 
this screw the oscillator frequency could easily be tuned to 
within 300kHz and with care could be tuned to within 30kHz 
(mechanical limit). The tuning characteristic was again 
linear (when not at the extremities of travel) and very smooth, 
providing a tuning range of 230MHz with a maximum 
amplitude variation of 3dB. The sensitivity to lateral force on 
the plunger knob was ± 3MRz for 500g force and the leakage 
from the dielectric tuner was - 45dBm. The If jitter on the 
oscillator frequency was less than 5kHz and the drift from 
switch-on was less than 3M Hz after one hour. 

A second oscillator was built in which mechanical tuning 
was achieved by a Pyrex glass spring-loaded plunger driven 
by a standard micrometer (Fig 2). A Pyrex tuning plunger of 
4·2mm diameter gave the following results : 

Isolation: 36dB 
Max output amplitude va.riations: 4 ·6d8 
Mechanical tuning range: 640MHz (top 500MHz used) 
Tuning rate: 50MHz/tura (very nearly linear) 
Sensitivity to la teral force: ± l ·8MHz for 500g force. 

The oscillator could be set easily to within 0·5MHz and with 
care to within 50kHz. 

The following table of dielectric materials may be found 
useful : where e:' is relative permittivity, tan ~ is loss tangent. 
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Graph 1. Freq uency agai nst varactor tuning volt age for Gunn 
oscillator 

Material 
Nylon 
PTFE 
Polymethyl methacrylate (Perspex) 
Glass (Soda-borosilicate) 
Glass (Pyrex-borosilicate) 
Quartz ( Vitrosll) 
Quartz (Speclrosll-synthetlc) 
Alumlnosl licate 

(c) E lectronic tuning 

e:' 
3·6 
2·1 
2·65 
4·38 
5·1 
3·78 

20 
5·8 

tan d 
0·02 
0·0001 
0·015 
0·0045 
0·0085 
0·0001 

0·008 

In the third method the cavity may also include electronic 
tuning by means of a varactor tuning diode placed a long­
side the Gunn device (F ig 2). The tuning now resembles 
mechanical tuning obtained by dielectric loading of the 
cavity. Varactor d iodes have a capacitance characteristic 
which is continuously variable with bias voltage, from a 
small value at large reverse (negative) bias to a large value at 
forward bias. The Q of the diode is maximum at high reverse 
bias, decreasing steadily towards zero as the bias is reduced 
and reversed. 

The varactor feed post is an inductive element in series 
with the diode; the rf fields are in part looped around the 
post, and coupling is by mutual inductance. The Gunn 
device is itself coupled to the cavity in a similar way. 

The change in frequency is proportional to J/Cv which is 
in turn approximately inversely proportional to the square 
root of the bias voltage applied, where Cv is the varactor 
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tuning voltage. However, a proportion of the rf power 
generated by the Gunn is dissipated in the varactor tuning 
diode and may be as high as 60. 

The varactor afforded a maximum tuning range of 35MHz 
with less than ldB variation in output. The oscillator fre· 
quency could be tuned electronically easily to within IOOkHz 
and with care to within IOkHz (Graph 1). The ability to tune 
the oscillator electronically enabled afc to be applied to 
the diode bias circuit and this worked very satisfactorily. 

The varactor used was a Mullard Series 821 CXY/D type 
but there is no reason to believe that surplus diodes should 
not perform as well. 

When a varactor was included in the second oscillator 
(designed for use as a local oscillator to produce an i.f. of 
432MHz) the following results were achieved: 

Tuning range: 35MHz max @ 9·8GHz 
24MHz mi.n @ 9·35GHz 

Max o/ p amplitude 
variation: I d.B pk-pk 
Tuning rate: approx 40MHz/turn (using 270° pot) 
AFC capture range: ± 6MHz 
LF jitter: less than 18kHz 

Mechanical details 
The oscillator cavity was milled from a solid block of alum­
inium, thus providing a low-loss rigid structure with high 
thermal inertia. A selection of circular and rectangular iris 
were fabricated from thin copper sheet (28swg) with iris 
dimensions varying from 2mm to 8mm dian1eter (circula r). 
The diode feed posts were made from brass as described in 
(2, 3]. 

Measurement details 
Measurements of tuning range and frequency resolution 
were carried out using a Hewlett Packard 851 spectrum 
analyser, while a Hewlett Packard power meter type 430C 
was used to measure the output variations with frequency. 
Frequency measurements were made with the analyser 
backed up with a cavity wavemeter, and If j itter estimated by 
using the storage facility on the analyser. The switch-on drift 
was measured in an open laboratory at 21°C from switch-on 
to one hour later. 

Conclusions 
The oscillators described performed very well when used in a 
transceiver. The first oscillator using a dielectric tuning 
screw was used to generate transmit power and was frequency 
modulated using the "pushing characteristic" of the Gunn. 
The second was used as a local oscillator running between 
9·568 and 10·068GHz into a 432MHz i.f. This allowed the 
whole JOG Hz band to be tuned independently of the trans­
mitter which was tunable over the bottom 170MHz. 
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[ LEARNING ABOUT LOGIC by P.J.Horwood, G.3FAB. "] 
Part 4. Dividers and counters (2) 

Before continuing with the further developmelll of the 1•ariable 
di1•ider and its use, the author wishes to explain the philosophy 
behi11d this series of articles. 

To give some purpose to our consideration of logic circuits, ii was 
decided to use the phase-locked-loop frequency symhesizer as the 
ultimate goal; it could equally well have been, for example, the 
frequency counter. The a111hor hopes that when the series is com­
plete he will have ge11erated enough comprehension a11d interest in 
ilwse with 110 'forek11owledge io encourage further study of the 
enormous subjec' loosely called logic circuitry. 

It is for this reason, as the more experienced wifl have 11oticed, 
that no mention has been made of other uses of the flip-flop, such as 
the ring and Joh11so11 coumer, a11d the shift register. 

It was not i11te11ded to write a treatise coveri11g the whole field, 
this would probably dema11d a11 article a mollth a/mos/ indefinitely. 
Such a series is i11 fact appearing currently in a co11temporary 
of this journal. 

The variable divider (counter) 
At the end of Part 3 we a rrived at the synchronous bed 
circuit, various methods of modifying the count sequence 
having been shown. In theory it would be possible to develop 
a fully variable divider from any of the methods but in some 
cases the switching problems would be impractical. 

The method most often used is related to the skip counter 
illustrated in Part 3, but instead of skipping a number of 
counts part way through the sequence the count is shortened 
by commencing to count from some number greater than 0. 
For example, if a bed counter were to commence at 3 then 
only seven counts would take place. This process is called 
pre-loading. 

Clock 

S R 
A 

c 

S R 
B 

c 

S R 
c 

c 

(BCD gating etc, omitted for clari ty) 

Preload D c B A Count 

0 0 0 0 0 10 , 0 0 0 1 9 
2 0 0 , 0 8 
3 0 0 , , 7 
4 0 1 0 0 6 

5 0 1 0 1 5 
Fig 27. 

6 0 , , 0 4 
7 0 1 , 1 3 
6 , 0 0 0 2 
9 1 0 0 1 1 

• 14 Main Road, Hextable, Swanlcy, Kent. 
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S R 
D 

c 

Fig 26. 

1 

Fig 26 shows the basic bed synchronous divider with an 
additional NANO gate. The gate has inputs from AQ, BQ, 
CQ and DQ; this is equal to 10. These inputs go high at the 
tenth trailing edge of the clock. The gate output goes low and 
via the coupling capacitor passes a low pulse to the appro­
priate set and reset inputs. The switching is shown using 
separate make and break switches; in practice a wafer switch 
designed to give a bed output on four pairs of lines (four set, 
four reset) with 10 positions would be used. It is important 
that at the time of pre-loading, all the flip-flops are set to 1 
or reset to 0 as appropriate for the particular preloaded 
number. Fig 27 gives the shortened count for each pre-loaded 
number. 

Cascading dividers 
So far we have examined only one variable decade divider. 
We shall see in the next article how this would allow 10 
increments of frequency in a phase-locked-loop frequency 
synthesizer; for instance, a range of 1 to lOMHz. If we 
wished to provide increments of lOOkHz, lOkHz and l kHz, 
further dividers would be required. However, we will 
restrict the description to two cascaded dividers. 

A B 

+10 .. +10 ---.. - : 100 

Fig 28. 

~'~'OJ .. B .. +10 ~ +N 

c""''' '""" A B N , 
10 ' 10 

2 10 20 

3 10 30 
(And soon) 

Fig 29. 

If two dividers are connected in series (Fig 28), the result­
ant divisor is the product of the two individual divisors. 
While both these dividers are fixed, in Fig 29 one is made 
variable, 1-10. It is apparent it does not matter whether 
A or Bis variable; N being the product. However, in practice 
it is more likely A will be fixed, becoming what is called a 
pre-scaler, reducing the input frequency to B by 10, and 
thereby making the inevitable self-capacitances etc of the 
switching associated with variable dividers less critical and 
a llowing cheaper 1cs to be used. 

A B 

----+N 

Change divisor Change divisor 

Fig 30. 
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The last example of simple cascading is given in Fig 30. N 
is the product of any number A 1-10 multiplie-0 by any 
number B 1- 10. For example, if A = 7 and B = 4, N = 
(divide by) 28. This arrangement, although giving variable 
division from 1-100 is not very convenient, as A and B do 
not have a distinct tens and units relationship. Take the prev­
ious example: 

A 
7 

B 
4 

N 
28 

Whereas with a tens and units relationship, A being units and 
B tens: 

B 
4 

A 
7 

N 
47 

Prci:loadlngl----------i 
1-10 

A B 

+10 i---+--+N 

Fig 31. 

A counts t en timci:s 

4 10 10 10 10 10 10 10 10 10 

2345678910 

B counts to ten 

Fig 32. 

B 
9 

A 
4 

N 
94 

To achieve this it is necessary to extend the preloading 
principle (Fig 31). Divider A is preloaded every time B 
reaches 10; thus although A divides 10 times before this, the 
first rime 011/y it counts from whatever number was preloaded 
and on up to LO, a ll subsequent counts being 10. It could be 
called a "First-time-round" process. The variable count 
preloaded into A (for example, in Fig 32, six), will decide 
the first time round count, all other counts being .10. There­
fore the variation 91-100 will be available in steps of I. 

A 

Pre loading 
1-10 

B 

+10 1--..---1 + 1-10 l---1----1-. +N 

A counts sci:vci:n times 

10 10 10 10 10 10 10 

234567 

B counts to sci:ven 
B A N 
7 10 70 

Fig 33. 

fig 34. 

If the preloading was applied to B (Fig 33) each time B 
becomes fu ll (reaches JO) a number will be preloaded into B. 
For example, in Fig 34 B was preloaded with three and 
therefore counts seven times. The total variation available is 
10-100 in steps of 10. 

Having shown preloading applied to A or B it is now 
necessary to consider preloading applied to A and B. The two 
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-----t +1-10 ..... _._--I L-__ ..__..._ +N 

A counts sevci:n t Imes 

4 10 10 10 10 10 10 

2 3 4 5 6 7 

8 counts to sevci:n 

B A N 
6 4 64 

fig 35. 

previous examples have been combined in Fig 35. As an 
example, A is preloaded witb 6 and counts to four the first 
time round, D is preloaded with 3 and therefore counts seven 
times, the first count being shortened as A only counts to 4. 
The total variation available is 1- 100. 

This article has been devote-0 almost entirely to logic 
circuit design; next month's article will deal with the embod­
iment of the variable divider in the phase-locked-loop 
synthesizer. D 

[ CATALOGUES RECEIVED ) 
Doram Electronics 
The third edition of the Doram E lectronics catalogue was 
available at the recent Radcomex 76 exhibition and provides 
up-to-date details of the many items now obtainable. Some 
prices have been reduced and special terms are now available 
to clubs and approve-0 groups of amateur constructors. Of 
particular interest are the first two of a new range of mobile 
antennas for the range 130-174MHz. These comprise a ·~A 
unit with a loading coil and a tA antenna. 

The catalogue is a quality production, freely illustra ted and 
invaluable to any constructor . . The cost is 60p, obtainable 
from Doram Electronics Ltd, PO Box TR8, Wellington Road 
Industrial Estate, Wellington Bridge, Leeds LS12 2UF. 

Ferranti guides and price list 
Three new semiconductor publications arc now available 
from the Electronic Components Division of Ferranti Ltd. 
They are an E-line plastic transistor product guide, a metal 
can transistor product guide, and a discrete components 
price list. The two 20-page product guides give compre­
hensive details on a wide range of npn and pnp transis tors, 
together with product indexing and cross-references. The 
discrete components price list is indexed alpha-numerically 
and covers in detail the available range of Ferranti s,emi­
conductors. 

Further information on these publications may be obtained 
from Ferranti Ltd, Electronic Components Division, Gem 
Mill, Chadderton, Oldham OL9 8NP. 
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techn,ical 
topics 

Pat Hawker, G3VA 

SEPTEMBER implies that two-thirds of the year bas 
already gone: for many of us with far less t han one-third 

of our "good intentions" (in the form of technical projects) 
even started, 'let alone completed. But at least as the evenings 
draw in and this remarkable summer sunshine retreats into 
memory, it is possible to take a vicarious pleasure in finding 
out what other, more energetic, amateurs have been up to­
and just occasionally to stir ourselves into following their 
example. Several of the items this month could provide a 
gentle prod that it is t ime to get busy. 

Making crystal ladder filters 
For many years most of the crystal filters used as ssb filters 
or in receivers have been based on the half-lattice or lattice 
configuration. To form bandpass fil ters in this way requires 
the use of a number of crystals of carefully defined (and 
different) frequencies, and often the use of centre-tapped 
inductive components. While in the 'fifties and 'sixties many 
amateurs built their own ssb filters a ro und 470kHz, rela­
tively few seem prepared to tackle the construction of filters 
with centre frequencies around 9 or 10·7MHz. Even keen 
borne-constructors seem usually to end up buying a com­
plete filter, inevitably a n expensive item, or using one of 
the various phasing techniques that have featured promi­
nently in TT during the past few years. 

Relatively little has been published ii1 amateur journals 
about an alternative filter configuration-the ladder network 
-that appears to offer very usefu l feature,s to those who 
wish to save money by building their own .filters. T he litt le 
that l1as been published-for instance in current advertise­
ments for the Atlas solid-state- transceiver-suggests that 
very high ultimate rejection figures can be achieved with this 
configuration (though we have heard some amatew·s 
wondering what sort of measuring equipment can be used to 
check to l 20dB with the filter connected in circuit). 

The absence of information on building ladder-type 
crystal filters has to some extent been rectified by a most 
useful article by J. Pocbet, F6BQP, in Radio-REF(May 1976, 
pp388-391) covering filters using two, three and four 
crystals all of identical frequency. The article includes de­
tailed laboratory measurements, including a careful com­
parison with the well-known XF9A 9MHz filter (which 
incidentally proved better than the manufacturer's claimed 
specification). 

F6BQP shows clearly that very usefu l ssb fi lters can be 
made, seemingly with few problems, by anyone having on 
band, say, four identical crystals. H is own prototype filters 
were based on 8,3.l4kH z crystals (simply because these 
happened to be available). He achieved with four crystals a 
fi lter wh'ich, while not having quite such a good shape factor 
as the XF9A, had much better ult imate out-of-band rejection 
and represented an extremely useful ssb filter, provided that it 
is correctly matched into the correct input and output 
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terminating impedances. He also provides a simple circuit 
that ensures the correct terminations are obtained. 

F6BQP has in fact built and tested ladder filters based on 
two, three and four crystals and measured their character­
istics on p recision laboratory equipment. He points out that 
ssb fi lters can be made in this way at any frequency from 
roughly 5 to 20MHz, although the capacitance values and 
impedances favour the use of 8 to I OMHz. Ladder networks 
are a lso well suited to narrow-band cw filters, which could 
use crystals of lower frequency and could be designed for 
lower impedances. 

The accompanying table gives comparative details of his 
filters a longside the XF9A. It will be seen that insertion loss, 
ripple content and out-of-band rejection arc all most 
satisfactory with fow· crystals, and rather less so (but still 
useful) with two and three crystals. Correct termination is 
most Important as otherwise passband ripple will increase 
very rapidly. To prevent leakage around the fi lter it is 
advisable to screen the filter a nd to Jay it out carefully. 

F ig J indicates the ratio of capacitance values in the foan 
of coefficients. To find actual values it is necessary to 

(a) 

(b) 

Cc) 

(d) 

x x x 

Co=0· 707 

x x x x 

o~-e-~~ .... ~~ ....... ~~.._~~11--0 

Co=0·4142 C1=1·82 C2=2·828 

x x 

8 30fl 0 r·2p 19p r 6p 
Fig 1. Crystal ladder filters, investig ated by F6BQP, can pro­
v ide effective ssb and cw bandpass filters. All cryst als (X) are 
of the s ame resona nt frequency and preferably between 8 and 
10MHz: for ssb units. T o calculate values for the capacito rs 
multiply the coeffi cients given above by 1/(2,,fR) where f i s 
frequen cy of crystal i n hertz (MHz by 10'), R is i nput and o ut ­
put termination impedance, and 2 ... i s roughly 6·28. (a) Two. 
crystal unit with relatively poor shape f actor. (b) Three-crystal 
filter can give good results. (c) Four-crystal unit capable of 
excelle nt results. (d) Practic al realization of four-cry stal unit 
using 8,314kHz cry stal s, 10 per c ent preferred-v alue c apacitors 
and termination i mpedance of 820!1. Note that for crystals 
between 8 and 10MHz t he termination impedance should be 
between about 800 and 1,ooon f or ssb. At lower crystal fre· 
quencies use h igher d esig n impedances to obtain sufficient 
bandwidt h. For cw filters use lower impedance a nd/ or lower 

frequen cy crystals 
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OS B 
g¢nerator 

! 10 n 

..]~ 
Rx m ixer 

+12V 

TR2 Tx mixer 

!On r 
i-o-L 

1k Rx IF 

Fig 2. One method of connecting crystal filter into transceiver 
circuit to ensure correct termination impedances. TR1 should 
preferably be capable of handling a large dynamic range of 

signals 

multiply these coefficients by l /(Rw) where R is the imped­
ance, "'' represents 2r.f, with f in hertz. Once the theoretical 
values have been found, it is possible to use the nearest 10 per 
cent preferred values. 

As an ~xample, with fas 8·3 14Ml-lz and Ras 8300., then 
l/(2r.fR) 1s 1/(830 x 6·283 x 8·314 x 106) or roughly 23pF. 
Multiply this by the appropriate coefficients and one obtains 
for a four-crystal filter CO = 0·4142 x 23 = 9·5pF (or, say, 
8·2pF); Cl = 1·82 x 23 = 41·8pF (or, say, 39pF); C2 = 
2·828 x 23 = 65pF (or, say, 56pF). The coefficients for a 
three-c!Ystal filter are 0·707 and 2· 121; for a two-crysta l 
filter, simply I and 2. Thus for filters at 8,314kHz and 8300 
these would give preferred values of CO and Cl of 15 and 
47pF. and 22 and 47pF respectively. The important thing to 
note 1s that the values are determined by the frequency of the 
crysial, the design impedance, and the use of tbc co­
efficients to determine the actual values. 

With 8,314k Hz crystals the bandpass is about 8,314 to 
S,3 l.6kHz and it is the series-resonant frequency of the crys­
tals which determines the lower edge of the bandpass. This 
again provides a very useful factor: it is possible to use a 
further crystal of the same frequency as that used in the 
filter to provide the carrier oscillator frequency. 

.In choosing a suitable design termination impedance, it 
will be found necessary to raise the impedance io order to 
obtain sufficient bandwidth for ssb with lower frequency 
crystals (eg about 1,5000. at 5MHz). This also implies that by 
using relat ively low-frequency crystals with low design 
termination impedances, excellent cw filters can be designed. 

COMPARATIVE RESULTS REPORTED BY F6BQP 

Homebrew ladder filters X F9A 
2xtals 3xtals 4xtals (9MHz) 

Insertion loss 0·9dB MdB 1-4dB 2·5dB 
Ripple nm nm 0·8dB 0·8dB 
Ultimate rejection > 50dB > 75dB > 95dB > 45dB 
Impedance 8300 8300 8300 soon 
Bandpass 

- 3dB nm nm 1,800Hz 2,350Hz 
- 6dB 2,150Hz 2,050Hz 2,0SOHz 2,540Hz 

-10dB 2,700Hz 2,350Hz 2,250Hz nm 
- 20dB 4,850Hz 3,400Hz 2,950Hz 3,200Hz 
- 30dB 8,900Hz 5,0SOHz 3,900Hz nm 
- 40dB 16,100Hz 7,SOOHz 5,200Hz 4,250Hz 
- SOdB nm nm 6,950Hz 4,650Hz 

Note nm (not measured) arises from the combining of two different 
tables In F6BQP's article. All ladder flllers were formed from 
8,314kHz crystals. 
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Fig 2 shows a way of connecting a filter into circuit without 
using any inductive components and yet making certain that 
the filter is correctly terminated. The collector resistor, RI, is 
made equal to tbe filter termination impedance while the two 
R2 resistors are each twice the correct figure. 'As mentioned 
earlier, the filters should be made in screened enclosures to 
minimize leakage of signals around the filter; they can use 
small printed circuit boards, or can be just wired up in 
position. 

F613QP points out that his notes are intended to provide an 
introduction to the subjecl and that further experimentation 
would be very interesting. For instance, results using FT243 
surplus crystals of the same channel number, or Citizens 
Band crystals with 9MHz fundamental, etc. Again, more 
mathematically orientated readers might suggest suitable 
coefficients for the design of filters using five or six crystals. lt 
would also be interesting to have comments on results 
actually achieved by tbose trying out this approach since the 
information given here is based entirely on the F6BQP 
article: this certainly makes it sound an easy and virtually 
sure-fire way of building excellent bandpass filters signifi­
cantly cheaper than those currently available. But if it is so 
s imple why has it taken so long for t11e idea to surface in 
such a d igestible form? 

Using epoxy resins 
A useful article by L. E. Field, ZS5WP, in Radio-ZS (June 
1975) provides a good deal of very practicaJ information on 
the use of epoxy resins, a subject which over the years has 
become increasingly complex due to the development of 
something like 2,500 different curing agents . It seems worth 
summarizing some of the points made by ZS5WP if only as 
an introduction to the subject. 

He gives three fundamental rules if optimum results are to 
be achieved: 

( I) Mix the compound in the ratio supplied and do not 
a ttempt to add more cu.ring agent to make the material set 
quicker. 

(2) Select the right compound for the right job and note 
for instance, that electrical properlies may need watching' 
particularly for vhf applications. ' 

(3) Prepare surfaces properly- cg remove grease if you 
want the epoxy to stick; coat the surface with a release agent 
such as polyvinyl a lcobol, silicones or even grease or wax, if 
you merely want to form a moulding compound. 

He provides information on two or the most commonly 
used curing agents-amine and polyamide- but notes that 
sue~ ~isted properties apply to the cured, 1111/illed, resins. The 
add1t1on of fillers, such as sand, may improve certain 
properties like compressive strength, but may detract from 
others such as electr ical s trength. 

Among ideas and applications which ZS5WP recommends 
from personal experience arc the following: 

( I) Coating pri111ed circuit boards. Use a solvent-borne 
polyamide cured epoxy varnish. 

(2) E11cnps11/ati11g. Use solvent-free polyamide cured 
compound. 

(3) Alig11me111 tools. An amine cured (very liquid) system 
was. a llowed to set in previously greased laboratory glass 
tubing. When set the glass was broken away and the resulting 
epoxy rod filed to the desired shape. Sockets can be made by 
greasing a suitable Allen key and immersing in the top of an 
o ld ballpoint pen top that has been pretilled with low viscosity 
resin: ZS5WP emphasises, " Don't forget to grease the key". 
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(4) Coil formers, insulators etc. When cured, both amine 
and polyamide types can be turned in a lathe and threaded. 

(5) Electrically-i11sulated floor covering. A self-levelling 
polyamide-cured coating may be applied to a thickness of 
about 3 to 6mm to provide a non-conducting, safe, floor 
coating for a shack or workshop. 

(6) Masts and towers. A luminium and steel towers may be 
fabricated using epoxy adhesives instead of welding. ZS5WP 
normally drills sections, coats lap joints with an epoxy/ poly­
sulphide adhesive and then secures into position by bolting. 
Aluminium masts can be made without any bolts by using 
epoxy adhesive and jigs, a lthough special care must be given 
to surface preparation. Once erected, masts may be pro­
tected against corrosion by coating with a coal-tar epoxy 
paint; this provides a black glossy finish which, if required, 
may be overcoated with a bituminous aluminium paint. Note 
that elements o f beams, verticals etc should not be coated 
with epoxy varnish s ince thin films of such varnish are 
attacked by ultra-violet light and should not be used out of 
doors. A clear polyurethane varnish is, however, ideal for 
the external protection of aerial elements. 

(7) Buildings. Epoxy/polysulphide adhesives can be used to 
butt-joint new walls to existing structures to form amateur 
shacks, etc. 

ZS5WP notes that epoxy resin compounds when cured are 
non-toxic and safe to handle; but some curing agents are 
toxic a nd prolonged skin contact can give rise to dermatitis. 
Care should be exercised and any material that does get on to 
the skin should be washed off with soap and warm water. Do 
not let youngsters play with uncured epoxy compounds; 
most important, if using material containing solvents ensure 
good ventilat ion and do not smoke while applying the 
material. 

Simple power controller 
Attention has been drawn in the past to the use of a series­
diode to reduce the power delivered to a soldering-iron on 
"stand-by" and a similar idea has also been used to .provide 
"insta nt-Iv'', e tc. However, J. D. Adams, G3ZSE, has come 
across a rather more sophisticated use of this technique. He 
writes: 

" Having at times become rather invoLved with more and 
more complex power controller circuits utilizing zero point 
switches and the like, J found it rather refreshing to come 
across the circuit shown in Fig 3 controlling a small motor in 
an industrial application. D I was an IR type 5A4 diode but 
the choice would depend on load current. RYl was an open 
type (large) wirewound component with about 250" of 
travel and was wound in three sec1ions to provide a non­
linear law, as indicated. I am sure that this basic idea could 
find many odd uses around an amateur shack, saving the 
need for ;complicated' thyristors or tdac units." 

240Vac 
input G) 

® 

Hair to 

G) 22n (go•> 

® 33n <10°> 

fJI rull power 13' 145n (go•) 
\:V output \:V 

Fig 3. S imp le power controller f or speed adjustment o n 
motors, soldering Iron control etc 
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It will be appreciated that the output from this simple form 
of power controller will not be true sine-wave ac except at 
full power (zero resistance) but this should not be a problem 
in many motor or heater-element applications, though it 
might have to be considered in some cases. Resistor values will 
of course depend upon the load but the values given in Fig 3 
indicate the sort of tapering needed to obtain a smootbly­
actiog control. 

Class F amplifiers 
Tbe principles of Class D and more recently C lass E (IT 
September 1975) high-efficiency, switching-mode amplifiers 
have been described from time to time. It was interesting to 
find that the first I kW broadcast a.m. t ransmitter (H arris 
type MW-I), seen at C hicago in March, uses 12 power 
amplifier modules, each consisting o f two rf power transistors 
operating Class D push-pull, enabling efficiencies close to 
90 per cent to be achieved wilhout the use of the special 
shaping circuits used in comparable valve amplifiers. 

Some years ago, after referring to some UK work on Class 
D amplifiers, we received a letter from Frederick Raab, 
W138LQK (ex WAOA TT), in connection with a thesis he was 
writing on high-efficiency amplifiers. Since then he has 
published a series of papers on this subject, including IEEE 
Trans 011 Co1111111111icatio11s, August 1973, Ham Radio (October 
1974) and IEEE Circuits & Systems Joumal, 1975, Vol 7, 
No 10, pp3-l I. It should be emphasized that the objective in 
increasing amplifier efficiency is not just the extra· rf output 
but the significanlly lower dissipalion in the device, reducing 
the requirements for heat sinking and allowing some devices 
to be used with much greater input powers. 

In his Ham Radio article, WB8LQK included a brief 
description of an amplifier using two of the D -mos FETS 

type SD200 in parallel to provide 300mW output a t 25MHz 
with an efficiency of 73 per cent. This an1plifier is described 
in much greater deta il in Electronics ( 10 June 1976) and he 
now designates this mode of operation as Class F. By using 
one of the new Siliconix Mospower YMPI devices, men­
tioned in TT (July), such an amplifier could provide some 
12W of output into son. Class F can provide some 27 per 
cent higher efficiency than Class Band takes advantage of the 
high input impedance (low drive power) of field effect 
devices. 

Jn this arrangement (Fig 4), the device is driven into 
switched-mode operation and the main novelty is the con· 
nection of a quarter-wave transmission line immediately at 
the output drain connection of the device; this can con­
veniently be a coiled length of coaxial cable. An equivalent 
circuit, showing the fet as a simple switch, plus series 
saturation resistance (Ron) is shown in Fig 5. The switch 
opens and closes on signal frequency; the load R L is shunted 
by the usual tank circuit (LC) that theoretically bas infinite 
impedance at the signal frequency and zero impedance at all 
of its harmonic: . The impedance as presented to the fet 
drain at the far end of the quarter-wave line will depend on 
frequency: at the fundamental, the line acts as a quarter­
wave transformer so that its input impedance is R o2/ RL 
where Ro is the impedance of the cable. At even harmonics 
the same line represents an integral number of half waves and 
so rep roduces the short-circuit impedance of LC. At the odd 
harmonics, it will always act as a quarter-wavelength, con­
verting the short-circuit impedance of LC into an open 
circuit at the d rain end. 
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Fig 4. Class F amplifier providing about 330mW Into son load at 25MH z. Without the quarter-wave of coaxial cable between source 
and tank circuit it would function in Class B at lower efficiency. In original amplifier: T1 Is about Z·85m of RG638/U, 1Z5!l coaxial 
cable: L1106nH consisting of 4 turns of No 26 enam wire on Permag No 57 8656 core; T 2, T311 turns of No 26 en am wire on P ermag 

No 56 8656 cores 

It is this set of impedances that governs the high-efficiency 
of the stage since it tends to produce a square-wave drain 
voltage but a half sine-wave drain current. Since drain vol­
tage is near zero while drain current is flowing, the fet 
dissipates very little power; theoretically it could be zero 
power so that ideally such a stage could be JOO per cent 
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Fig 5. Equivalent c ircuit showing operation of Class F ampli­
fiers. The switching action of the fet produces square drain· 
voltage wave, but the tuned circuit and transmission line 
remove harmonics and thus produce sine-wave o utput. In the 

example shown Ro "" RL .. R 
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efficient and we would obtain out as rf power whatever de 
power was put in. Jn practice the maximum attainable 
efficiency wilJ depend on such que.'it ions as choosing the 
correct load line etc. 

The inclusion of a quarter-wave transmission line as an 
inherent part of a power amplifier does of course present 
practical difficulties, particularly for band-switched stages 
or for bands below about 21 MHz, although one could con­
ceive situations in which it might actually be useful to be able 
to separate the tank circuit from the amplifier device(s). 

Because of their high input impedance, such amplifiers 
can be fed directly from oscillators or frequency multipliers 
etc, as the necessary drive voltages can be achieved with 
almost negligible drive power. For the SD200 about l 7V 
are required; it should be noted that devices fitted with 
protection diodes, such as the SD201, cannot be used. The 
SD200 could be used to above lOOMHz. 

As someone who has long believed that the power fet 
has a useful role to play in transmitters, this Class F tech­
nique seems worth remembering. It would appear to have 
excelJeat characteristics for amplitude modulation, some­
thing which is not usually true of bipolar transistor amplifiers, 
and would of course also be well suited to nbfm. 

Progressive series modulation 
The problem of effective amplitude modulation of transistor 
amplifiers, noted above, has been tackled in the Harris 
MW-I broadcast transmitter by a system called progressive 
series modulation. American broadcast transmitters are 
normally rated for 125 per cent modulation on positive peaks 
which is achieved by asymmetric modulation, and in the 
MW-I the 12 pa modules can provide l ,IOOW output at 
125 per cent modulation without using mo.dulator trans 
formers or chokes. The following description is taken from 
the company's brochure: 

" A conventional series modulator is shown in Fig 6a. 
It has one active device (TRJ) as modulator which regulates 
the lOOY supply to provide the correct voltage at carrier 
and the modulation voltage to the pa. Its drawback is its 
inefficiency. Under carrier conditions only SOY is required 
at the pa ; this means that SOY is also across TRI, which must 
pass the full current of the pa. 

"Assume 24A and SOY are required at the pa to provide a 
l kW carrier. This will mean l ,200W dissipated as heat in 
TRI. 
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Fig 6. (a) Conventional series modulat or. (b) The progressive 
series modulator u sed in t he H arris MW-1 transmitter 

"The MW-1 system (Fig 6b) depends on having two series 
modulators in series and two voltage rails. Oae (52V) is a 
little higher than that required to produce the correct 
voltage for the pa under conditions of no modulation; the 
second rail is sufficient to provide the required positive peak. 

"For carrier only, all the power comes from tbe 52Y line 
witb about 2V lost across TRI. During the positive peak all 
power for the pa is drawn from the 104V supply since DI 
turns the 52V supply off when TR2 turns on. During the 
negative peak, TR2 is 'open' and the voltage is supplied 
from the 52V line through DI and TRI. By suitable adjust­
ment of these voltages the J 25 per cent positive peak modu­
lation capability can be provided." 

While we are not suggesting that many amateurs wiU want 
to rw1 lkW a.m., tbis modulation technique would seem to 
have more general application. 

Thoughts on inverted-Vs 
In the radio communication business it is easy to get left 
behind in changes of terminology. I do not mean just that we 
tend to go on measuring "condensers" in "jars" (we don't) 
or go on talking (as we do) of megacycles and not megahertz. 
But look at the "inverted-Y". Early amateurs knew this in 
the form of the Bruce end-fed terminated design (one of tbe 
first fixed beams) and not in the modem fonn of almost any 
centre-fed " drooping" dipole. 

It was the Brace terminated design that was described in 
the first editions of The Amateur Radio Handbook as the 
inverted-V, yet few amateurs today remember this uni- . 
directional, vertically-polarized, high-gain aerial (Fig 7). The 
old handbook used to add the warning that it needed a bigh 
mast and because of variable ground losses tended to be more 
suitable for reception than transmission. In this form, L 

R 

Fig 7. The o riginal form of Bruce or "inv erted-V" aerial as 
d escri bed in early edi tions o f The Amateur Radio Handbook. W hen 
L Is one half-wave greater than D, signals in the horizontal 
direct ion an d i n the p lane of t he "V" a dd up. When used 
w i thout t he term inating resistor R (abo ut 400!"2) it is bi­
directional; with R unidi rectional and basically vertically 
polarized. Modern versions are often called sid e-terminat ed 
half·rhom bi cs and design i nformation for rhombics can be 

adapted 
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Fig 8. T wo u nterm inated end-fed inverted·V aerials d escribed 
by ZS6U show ing polar diagram s for 28MHz o peratio n. The 
aerials are voltage-fed from 50-75!1 coax ial cable v ia an L· 

network as shown in Fig 9 

should be one half-wave longer than D so that tbe signals in 
the horizontal direction in the plane of the inverted-V add up. 

Nowadays this form of aerial may be implemented in a 
rather squatter form (ie without a particularly high support) 
and is generally called a " half-rhombic" since .it is in etfect 
balf of a rhombic turned on its side. Despite the very high 
gain that is possible it is little known to many amateurs. For 
hf it does require a lot of space, but this does not apply to vhf 
-and indeed it is no d isadvantage in such applications as 
portab'le field day operation where space usually is available. 

Just as the rhombic can be used as a terminated or non­
terminated configuration (the non-terminated system 
providing bi-directional characteristics) so can the half­
rhombic or end-fed inverted-V, and interesting examples of 
both these designs bavc been noted recently. 

The unterminated inverted-V 
One of the few published references to a long-wire end-fed 
inverted-V is by Colin Dickson, ZS6U, ("More about tbe 
Minisllack Special" Radio-ZS, August 1975, a follow-up to 
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an earlier article in January 1973). This shows that the end­
fed long-wire erected as a multiband hf aerial to specific 
slope angles can provide useful gain on the higher frequency 
bands: about 6dB on 28MHz with 34m ground space and 
single 12m-plus support, representing a 2 + 2~ aeriaJ which 
can be fed on any hf band by means of a switched L-network 
aerial coupler. Because of radiation loss, the maximum gain 
is towards the free end of the aerial (as for aJI unterminated 
long-wire systems). Remember that there will be high rf 
voltages at each end so that safety precautions may be 
needed if the low-ends are within reach. Two designs are 
shown in Fig 8. 

Where space is limited a "half inverted-V" can be used 
with same tilt and height; this is then in effect simply a sloping 
long-wire, and often useful to those operating in high 
buildings who feed the system at the high end. 

20 8 51,4 3 % turns 

Coaxial 
f rom t x 
50-75.Cl. 

RFC 
0·5 
mH 

Aerial 

Fig 9. Matching network u sed by ZS6U with his end-fed 
lnverted-V aerials 

Coil diameter 
35mm (1·375in) 
38mm (1 ·5in) 
41·3mm (1·62Sin) 
44·5mm (1'75in) 
47·6mm (1 ·87Sin) 
50·8mm (2·01n) 

Coil length 
38mm (1·Sin) 
47mm (1·84in) 
56mm (2·221n) 
66mm (2·621n) 
nmm (3·0in) 
88mm (3·5in) 

T erminated inverted-Vs 

W ire diameter 
0·95mm (0·0375in) 
H7mm (0·046in) 
Hmm (0·05Sin) 
1·65mm (0·066in) 
1·9mm (0·075in) 
2·2mm (0·87in) 

When the far end of an inverted-V long-wire aeria l is 
correctly terminated to ground (or to a quarter-wavelength 
of wire forming an artificial ground) the current flowing in 
the wire is virtually a travelling wave. The absence of any 
reflected waves means that the whole thing becomes a uni­
directional broadband array. The terminating resistor, which 
should be non-inductive, is usually described for transmission 
as requiring a power rating of one third of the output power, 
though for ssb average output is very much less than p.e.p. 
rating. 

Some idea of the effectiveness of such arrays can be gleaned 
from a description of a massive array of ha lf-rhombics built 
on San Clemente Island, off the coast of California, to moni­
tor by means of hf doppler radar, the direction and magni­
tude of sea waves in the Gulf of Alaska: "A broadband 
antenna array for sea scatter measurements" by M. T. Ma 
and l. H. Tveten, (IEEE Transactions 011 A11te1111as and 
Propagation, May 1976, pp340-346). This system is built out 
over the sea so that it provides an excellent ground-plane and 
provides maximum gain at extremely low angles to the 
horizon (of the order of 2°-3°). 

Basically, it shows that a single half-rhombic with a totaJ 
length of 240m can provide a power gain of some 16·7dB at 
JOMHz- a power multiplication of over 45 times! Or some 
IOdB above what Les Moxon, G6XN, once described as the 
gain-barrier for Yagi-type hf beams. Admittedly, not many 
of us could run out 600ft of wire over the sea but it shows 
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l =71·94m, a'= 37• ....... 1=2-SMHZ 
( = 66·34m, a'= 30• ....... 8-14MHZ 
(=61·54m, a'=21• .... _ 14-30MHZ 

Fig 10. Showing how three side-terminated half-rhombics are 
used with single s upport to form the basic elements of a 2-
30MHz high·gain hf radar array (terminating resistors not 

shown) 

what can be done-and dimensions can be scaled down at 
vhf. Incidentally t he power gain of the complete system of 
25 of these balf-rhombics for transmission and reception 
(taken together as it is a radar system) is around 55dB at 
I t MHz. 

Fig to shows how three of these side-terminated inverted­
Vs are arranged on a single mast to provide coverage from 
2 to 30MHz, although most amateurs would be happy enough 
with the 14-30MHz section with 60 + 60m wires and a mast 
height of about 20m. 

Inverted-Vs and rhombics on vhf 
The half-rhombic paper set me thinking once again about the 
curious lack of interest among vhf/uhf operators in all these 
long-wire techniques. Recently, as a result of some articles I 
wrote in Televisio11, l received a letter from a New Zealand 
tv-dx enthusiast who has been experimenting with vhf 
rhombics to receive 190MHz transmissions regularly over a 
65-mile path and who is also interested in Australian tv 
transmissions. He mentions the improved performance 
achieved by adding two more wires to the sides of the 
rhombic, adding that when this was done: "no commercial 
tv aerialcould match the gain and performance of this aerial". 
He sent along a copy of an item in Radio & Electrical Review 
(NZ) giving details of a Channel 2 (about 50MHz) rhombic 
with an overall length of 26ft providing some 10-12dB of 
gain. 

The value o f rhombics for uhf tv reception-together with 
the design of a simple tapered impedance matching device to 
allow the 600!1 balanced feed-point of a rhombic to be 
connected to 70.Q coaxial cable was described by A. B. 
Starks-Field, formerly G6YG, in Wireless World, December 
1974. His loft rhombic with six-lambda legs had a theoretical 
gain of 19dB. 

To anyone who has ever bad access-if only for non­
amateur purposes- to an aerial-farm of hf rhombics and 
Vs, and beard the magical way in which weak signals 
emerge from the noise, such long-wire aerials remain etched 
into the mind as the standard of comparison for all others. 
Admit1edly these are fixed beams but we suspect that for 
vhf/uhf operation a few fairly compact high-gain fixed beams 
could prove extremely useful. It was while researching for 
these notes that we discovered with a shock that all mention 
of rhombic aerials has now disappeared from The Radio 
Amateur's Handbook while the latest RSGB VHF/ UHF 
Manual makes no reference to any form of long-wire systems! 
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c4-2-1o:=J 
Martin Dann, G3NHE* 

DX news 
Richard Rimmer, GDJYEO, made what must be the first 
144MHz GD/9HI contact when he worked 9HI BT at 
082Jgmt on 29 June. His first sporadic-E contact of the 
season was made on the previous day when he worked 
YU IBKL (KEl3j) at 1845gmt, QRB 2,054km. He also heard 
YU3BDE, but the opening faded while he was attempting to 
work him. The following morning, apart from working the 
9HI, he heard two IT9s but could nol make himself heard 
through the QRM. Richard also sent us an anomalous 
propagation report on 144MHz operation of the Isle of Man 
club station, GD3FLH/ P, on the night of 14/15 June. From 
their site near Peel, l,433ft asl, and under apparently normal 
conditions, they had 42 contacts between 2100 and 0035gmt, 
with 15 PAO, 4 DL, ON, EI, GM, GD and G. He attributed 
these contacts to ducting, and makes the interesting observa­
tion that the Wrotham beacon increased in strength by about 
5 S-points on descending to l,200ft asl. 

More sporadic-E success is reported by Gordon Pheasant, 
G4BPY, of Walsall, who managed to work 9HIBT on 29 
June. This was around 0800gmt, and G4BPY also heard 
9HICD and IT9 but could not raise them. He did, however, 
work IT9TDN at 1720gmt on 30 June, followed by IODLP 
in GB03f. Gordon heard ZB2VHF from 1548 to 1615 on the 
same evening, and copied EA40K at J859gmt. G4BPY is 
hoping to set up skcds with CT2BS at a QRB of nearly J,600 
miles. 

The 30 June opening extended at least as far north as 
Driffield in North Humberside, when G3UHH (Z077d) 
worked 9HICD (1710gmt) and IT9TAI in GY66c at 
1718gmt. On 21 July there was yet another sporadic-.E 
opening, again in the d irection of Malta. G8FHB, operating 
portable near Buxton in Derbyshire and using a Liner 2 into 
a slant-polarized 5-el, worked 9HlCD on 144·27MHz ssb at 
I602gmt, reports being 59 both ways. D uring the same open­
ing G8KNO (Yeovil) worked IT9PLT (HX77h) using IOW 
of 144MHz ssb to a 10-el Yagi in bis loft. This was at J 716gmt 
and reports were 55 each way. 

Although he does not mention the exact date, it was during 
the mid-summer tropo opening that GM3DZB had his most 
interesting contact, working OY5NS. Sandy Duncan, of 
Banff, reports that OY5NS a lso worked several Dutch sta­
tions, but he did not seem to be able to attract the attention 
of any other UK stations. 

Claus Neie, DL7QY, of Berlin, is usua lly in the thick of 
things when dx is being worked, but this time he appears to 
have been just a little too far to the east to catch the best of 
the summer tropo. However, he did manage a handful of UK 
portables during VHF NFD, all on 432MHz, no luck being 
had when trying the next band up. 

G3NEO, of Sheffield, provides a measure of just how good 
the conditions have been on uhf. On 6 July Phillip realized 
that conditions were very good, but had no uhf aerial up; 
undaunted, he fired up SW of 432MHz cw to a /Om dipole and 

• 49 Windermere Court. North Anston, Sheffield S3 I 7GJ. 
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promptly worked OZ5AH. This he followed by working 
GM3ZBE, PAOHOP (from whom he received a 589 report), 
G4CMT (Hull), G3DAH (Herne Bay) and G3BHW (Mar­
gate). The only failure was with SK6AB who was 559 with 
G3NEO, but the power difference was too great. 

Further south, G3UDA, of Shrewsbury, experienced an 
unusual contact on 144MHz ssb on 27 July. While finishing a 
QSO with a local, with his beam to the south-east, he was 
called by LA3WU in QRA CU47d. Despite 360° rotation of 
the beam, the Norwegian's signal continued to peak at 
strength 4 to the south-east, and LA3WU confirmed that he 
was beaming due south. A glance at the map suggests that 
reflection was taking place somewhere over Belgium or 
Northern France. It would be interesting to hear from anyone 
else who experienced any anomalous propagation on that 
day. 

A final note on the spectacular sporadic-E season comes 
from IT9T A I. Dom was highly delighted to work so many 
British stations, and wishes to congratulate all concerned for 
the orderly way in which they queued to work him and for 
the snappy contest-style contacts that ensued. He apologizes 
to the GC and GM stations who called him but whose call­
signs he was unable to copy completely. IT9TA1 has already 
sent all QSLs direct, or via the RSGB bureau, but if anyone 
is missing one he will be pleased to put things right. 

FM channel 
GM4BVU is a newcomer to 144MHz fm mobile, but has 
already noticed the lack of Scottish accents on the fm chan­
nels in the north. In a recent large local net he realized that 
his was the only local accent among all the visitors from 
south of the border. Norrie hopes !'hat the coming of GB3CS 
will bring all the locals out of biding. 

Another Scottish amateur looking forward to the immi­
nent operation of the Central Scotland repeater is Victor 
Budas, GM3VTB, of Glasgow. ln order to assess the 
capabilities of repeater operation, he and GM3XWJ mounted 
a 144MHz expedition aboard a narrow boat on the Maccles­
field, Trent and Mersey canals. Using the callsigns G3VTB/ P 
and / M, between IO and 15 July they contacted 106 different 
stations through the Moel-y-Parc repeater, GBJMP, and the 
equipment they used was a Multi 2000 and a ground plane 
aerial. 

Victor provides an interesting breakdown of these con­
tacts: 51 per cent were mobiles, 45 per cent were fixed stations 
and the rest were portables. He a lso noted that 64 per cent of 
his contacts were Class A licensees. GM3VTB and GM3XWJ 
express their thanks to all the regular users of GB3MP who 
allowed them to access their repeater so frequently. 

Much to the delight and surprise of the Kent Repeater 
Group, permission was received on 25 June for Dover 
l44MHz repeater GB3KR to go on the air some three 
months earlier than they expected. The next fortnight saw 
the burning of a good deal of midnight oil, but on IO July at 
0600gmt the repeater was switched on and the first contact 
took place. 

Only one problem has occurred since the repeater went 
into operation: intermodulation noise occasionally appears 
on the input channel. This fails to respond to any changes of 
filter or other equipment, but as a shower of rain seems to do 
the trick it is being assumed that the "rusty bolt" effect is 
responsible and the necessary steps are being taken. Coverage 
is much as expected and comment from users is favourable. A 
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particularly appreciated feature is the facility to re-access 
someone who has inadvertently "timed-out". 

Margate repeater GB3EK was due to go into operation or;i 
30 July on channel RB2 (434·65MHz input, 433·05MHz 
output). Because high occupancy is unlikely, this repeater has 
been designed with as few restrictions as possible. There is no 
"time-out" but users are requested to keep overs to no more 
tban 2min. Two seconds after the end of each over the re­
peater will send a "K" in morse, which is the signal for the 
other party in the QSO to transmit. This pause is to allow 
other stations to call in if they wish. Another simplification 
over tbe 144MHz repeaters is that a toneburst to access 
GB3EK is unnecessary. A 300ms burst is required to switch 
the device on but thereafter it is carrier operated. The initial 
toneburst is nominally 1,750Hz, but as the repeater will 
accept 1,700 to l ,800Hz it should be easy to whistle it up. 

The repeater ethic 
Repeaters, whether they be satellite borne Oscars, or static 
devices on UK hilltops, are among amatoor radio's most 
advanced developments. There is no doubt that the British 
repeater chain has revolutionized mobile communication in 
a manner few would have forecast five years ago, and the 
Oscars have brought vhf and uhf to many parts of tbe world 
where no such activity has ever existed before. Even the 
serious anti-repeater faction (we discount the lunatic fringe) 
do not deny the technical achievement involved: the problem 
as they see it lies with the operators using the device. 

The latest doubts about repeater operation come not as 
one might expect from the "opposition", but from one of our 
regular correspondents who is, himself, an enthusiastic 
repeater user. He foresees a growing disenchantment with the 
use of these devices due to their inherent operating con­
straints: the one-minute contacts, or Jack of any contact at all 
due to the queue waiting to get in, and their susceptibility to 
abuse. He suggests that there is an "Everest syndrome" about 
repeaters: they offer a challenge to design and build, but 
after the technical summit bas been scaled, the every-day use 
is something or an anticlimax. 

la the writer's experience, the builders and users of re­
peaters are among the most enthusiastic of present-day radio 
amateurs, but we cannot help wondering whether our 
correspondent is right when he suggests that groups may have 
gone a little too "repeater mad", and that the time has come 
for a reappraisal. 

Four metres 
The comments by G4CVI in July's 4-2-70 about the need for 
dx stations to keep clear of the calling chan.nels on 70MHz 
prompted GSUM (Leicester) to check his running totals of 
stations worked on this band. He found that they point 
s trongly to a considerable upsurge in activity, explaining 
G4CV1's QRM problems. In the first six months of 1976, 
Jack's total number of contacts on 70MHz was 372, com­
pared with 202 in the same period last year. He also notes 
an increase i11 the number or new stations appe~ring on the 
band; 41 , compared with 36 in the first half of 1975. This may 
be small in comparison with the growth on 144MHz, but is 
indicative of the increasing attractiveness of the band to many 
operators, especially now that tvi is no longer a problem in 
many parts of the country. 

The possible distances which can be worked on 70MHz 
are rather limited due to tbe lack of other countries licensed 
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to use the band. Inter-UK d istances, therefore, take on more 
significance than on the other bands, and what must be 
approaching a record in this respect was the contact made by 
Nigel Hoult while signing GM4CIK/P from the Isle of Islay 
this summer. His best contact was with G3AUS in South 
Devon at a QRB of 360 miles. If anyone has bettered this we 
should be interested to bear from them. 

GD3YEO now has 70MHz working from the Isle-of-Man, 
with a low-band Pye Ranger converted into a transverter, 
and an added QQV06/40A pa. Operating portable during 
VHF NFD, Richard worked 123 stations with this gear, so 
all seems to be satisfactory. On 6 July GD3YEO tried a 
cross-band 144/70MHz contact with PAOJVY, who could 
detect the Manx station's signaJ, but no more. PAOJVY 
confirms the view of many that propagation conditions on 
70MHz are often at variance with those on the higher 
frequencies. 

Two metres 
GM8LHE would like it to be known that GMSAZS, 
GM8FFK, GM8KMO and he are active from tl1e Moray 
F irth area most evenings from 2100gmt on 144·188MHz 
ssb. He also has a sked with GM8FFX in Aberdeen on 
Thursdays at 2100 and Sundays at 1130, both oo 
144·188MHz. Ron Adams adds that the calling frequency is 
monitored most of the time and any contacts would be much 
appreciated. 

Seventy centimetres 
There has been a aoticeable lack of comment on this band 
and although conditions were up at the time of writing, with 
good signals from the Continent, activity seemed poor. 
Harold Mecrza of Chatham (BRS34348) feels that since 
VHF N:FD, 432MHz activity has been the lowest for two 
years. Perhaps operators have been catching up on their sleep 
after all those late night sessions during the June/July 
openings. 

Expedition news 
G30NP and G8JZS arc arranging a vhf expedition to the 
five counties of South Wales: Gwent; Mid, West and South 
Glamorgan, and Dyfed. They plan to operate ssb on 
432MHz, 144MHz and 70MHz, using a frequency 30kHz 
below the calling channel on each band. The trip starts in 
Gwent on Sunday 12 September and ends in Dyfed on 
Thursday 16th. Skeds are welcome for 432 and 70M Hz and 
requests should go to G30NP, QTHR. 

A postcard from Aberdeen bears sincere apologies from 
G4ALG to those expecting to hear him as G M4ALG/ P from 
those parts. Due to circumstances beyond bis control he .has 
been unable to operate on 70MHz as promised, but he is 
determined to return to the same sites next year without fail. 

Project Aurora 
The appeal here in January by Alan Strong, G3WX1, of the 
Space Physics Group at Sheffield University, for assistance 
with a research project on radio a urora had a good response 
and by the time this is written the project should be in full 
operation. At the beginning of·August a 69·1MHz beacon 
went into service in the Edinburgh area, initially beaming 
south for test purposes, but by now being switched 9min 
north and lmin south for identification. The experimental 
callsign issued to the beacon is G9RAJ, transmitted on fsk. 
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Power at the moment is 20W to a 4-el beam, but it is planned 
to raise this to lkW. The project should provide useful 
information on auroral propagation, and G3WXI would be 
pleased to receive any reports, QTHR. 

Beacon news 
Geoff Kennedy, GM4ESD (ex VE2AIO), finds the news that 
the RSGB is considering the setting up or a 50MHz beacon 
very heartening. Before leaving Montreal in 1974 he was quite 
active on 6m, with a particular interest in auroral Es, and 
multi-hop Es propagation (including 70MHz signals from 
the UK). He is convinced from his observations that two­
way 4-6m cross-band contacts across the Atlantic are possible 
by these modes, and believes that a SOM Hz beacon would be 
a great encouragement in this direction. Geoff hopes that any 
50MHz beacon in the UK would work on a 24h basis, for he 
recalls the difJiculties experienced in Canada in checking the 
effective Es muf after UK tv services had closed down. 

G4BPY of Walsall was also interested to read of the 
50MHz beacon possibility and looks forward to hearing more 
details. He is very interested in the band, and has a home­
built converter and 2-cl beam, although he has heard nothing 
but European IV s ignals so rar. 

The Angus beacon, G B3ANG, has now been activated on its 
new frequency of 144·975kHz. The beacon on installation 
was 2kHz high in frequency, has an output of 9W, fsk 
keying, and radiates from a 4-element Yagi SSE. The beacon 
keeper is GMSBZX. 

Contest news 
The good conditions and ducting which provided so many 
Continental contacts for stations located over much of the 
country during VHF NFD did not quite reach the Isle of 
Man on 144M Hz. The local club sta tion, signing GD3FLH/ P, 
only scraped 200 contacts compared with 352 last year, but 
the 70MHz station (GDJYEO/P) fared comparatively better 
with 123 contacts. 

From much runhcr to the cast, the Martlesham and 
Ipswich group found conditions during field day very much 
to their liking, their biggest problem being cross-modulation 
from strong Continental s tations on 432MHz. John 
Quarmby, GJXDY, reports that conditions dropped off 
with frequency, their most spectacular results being on 
J,296MHz and 432MHz, with 144M Hz not nearly as good 
and 70MHz the least successful band. 

Conditions for the 144MHz QRP Contest on 25 July, 
while not as outstanding as those for VH F N FD, were above 
average, particularly on the NE/SW path. Continental dx 
was audible, but difficult to raise with just I W from the 
north. 

The 70M Hz Open on 7/8 August brought mixed comment 
about the timing, but activity seemed to be good and con­
ditions somewhat above average. The two GCs active were 
working well to the north, and from Scotland GM4DMZ/P 
and GM3YOR/P were particularly good signals with the 
writer. 

Channelized operation 
Users of channelized equipment on 145MHz can normally 
check that it is working by switching to one of the many 
repeater outputs. This does not apply on 70 or 432MHz of 
course, unless the operator happens to be located near one of 
the 432M Hz repeaters, of which there are few as yet. 
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It is useful to add a "beacon channel" to 70 and 432MHz 
equipment, which would not normally receive the two bea­
cons on each of these bands. In theabsenceof amateur signals 
such an extra channel will at least confirm that the equip­
ment is functioning. 

Awards 
Supreme Award No 14: G3EH M o f Stoke-on-Trent earns 
himself the coveted supreme award by adding l ,296MHz 
award No 10 to his 144 and 432MHz seniors. Ken Parkes 
found the 1,296MHz award the hardest of the three due to 
the infrequency of openings on that band. Although GJEHM 
bas recently obtained some commercial equipment on 
432MHz and I ·3GHz, most of his contacts on all bands for 
these awards were made using home-built gear. Congratula­
tions to Ken on a fine achievement. 
144MH z Senior Tra nsmitting: No 97 to GSIWA of North 
Humberside; No 98 to G81L or Salisbury. 

The vhf awards manager tells us that he will be delighted 
to countersign applications for foreign awards (and many 
have been corning in since the big mid-summer openings) so 
Long as every check list submitted is accompanied by the 
appropriate QSLs and adequately stamped SAEs. 

GSJAJ is worried by the present rules for FMD Awards. 
As he correctly points out, a station worked before the county 
boundary changes took effect for awards purposes in, say, 
Bristol, would count as Gloucestershire. The same station 
worked now would count as Avon, and Gareth feels that this 
represents a handicap to those coming on the band since the 
boundary changes. The problem GSJAJ raises was carefully 
considered at the time of the rule alterations, and un­
fortunately the alternatives had to be rejected. The change­
over was bound to cause some anomalies, but the suggested 
method of counting a station as being in the new county 
regardless or when he was worked would have presented 
great difficulties. Imagine the trouble that would have to be 
taken determining whether a borderline station whose card 
said "Yorkshire" was now South or West, or even North 
Yorkshire, and Humberside is only a short distance from the 
junction of all three. 

GSJAJ is quite right, the newcomer to the band is at a 
s light disadvantage, but this wil l soon disappear as fewer 
claims include cards for pre-1975 contacts. 

Miscellany 
Geoff Stone, G3FZL, has been appointed RSGB vhr 
manager for the rest of 1976, with the newly-appointed 
chairman of the VHF Committee, Tom Douglas, G3BA, as 
his deputy. For the present, the vhf manager will deal with 
overseas matters, and his deputy with home affairs. 

Tt has been said before, but seems to require constant repe­
tition: operators not yet lis ted in the RSGB Cal/book should 
state their location frequently both during a CQ call and 
when in contact to enable others to orientate beams ap­
propriately. 

Always ensure that the county is clearly shown on outgoing 
QSL cards, especially if operating portable. The absence of 
county identification may jeopardize the checking of an FMD 
certificate claim. 

Finally, comment, news and views for inclusion in the 
October issue should reach G3NHE by 9 September, and for 
the November issue by 6 October. O 
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e_microwoves 1 
Dain Evans, G3RPE * ___J 

The sixth microwave round table 
The most recent round table was held on J 8 July in Win­
chester when about 60 people aucnded. Aport from the usual 
red.i~l'.ibution of _junk, and the use of the sophisticated 
fac1li11es for testing IOGHz equipment there was much 
~iscussion of microwave topics in gcnerai, perhaps the most 
1mportan1 part or these events. From these discussions came 
two suggestions of significance. The first was that a micro­
wave net should be established on 144·33M Hz. spreading as 
ne~essary downwards towards 144·30MHz. Thursdays and 
Fnd~ys at .9pn.1 was suggested as being suitable particularly 
for c1rculat111g 111forma1ion about act ivit ies over the following 
weekc.nd. The second suggestion was for activity periods on 
lOGHz (as well as other microwave frequencies) on the last 
Sunday of, at least, the summer months : ii did not seem 
practical to fix any particular operating t imes as people felt it 
would become of increasing interest to take advantage of any 
early-morning or late-evening "lifts". 
Th~ main business was concerned with trying to answer the 

quesuon "Where next on IOGHz", and this seemed to pro­
duce rather more additional questions than answers. It was 
pointed out that we had already made much progress on 
lOGHz, the most important factor probably being the un­
precedented degree to which amateurs had used calculations 
to try to relate equipment parameters with its performance. 
T~ese calculations, for once, gave encouraging results and led 
d irectly to our successes with low-power equipment. firstly 
over long line-of-sight paths, then over knife edges and, 
perhaps most spectacularly, to the dx contacts using super­
rcfraction via humidity ducts formed over water. As far as 
was known, there was no reason to believe that the latter 
mode could not be used to work Germany and the Scandi­
navian countries. Clearly it would be an enormous help if 
beacons could be established on both sides of the North Sea. 

An important propagation mode which has hitherto re­
ceived virtually no attention by amateurs is that via overland 
ducts. There was a limited amount of evidence already avail­
able suggesting that these ducts were more common than 
perhaps <:xpecled, and it is an obvious first step for someone 
to unearth what is known and to assess it in amateur terms. 
It was recognized that it would be an advantage to have more 
stations operating from home rather than just portable and 
ways of getting an aerial in the clear were discussed. So~e of 
the points made were: 
(a) One of the simpler methods was to have a waveguide feed 
directly to the aerial. However, with the cost of new guide 
from existing sources at about £ 1/ft there was a real need for 
alternative cheaper sol!rces. Waveguide runs from ships' 
radar was one possible source suggested. 
(b) Several people felt that the answer was to mount the 
equipment, suitably waterproofed, up with the aerial and to 
run the de, af and i. f. supplies down to ground level. 
(e) There was much interest in using omnidirectional aerials 
of reas?nably high gain to avoid the complication of rotating 
the aerial and feeder. There would be a requirement for many 

• 4 Upper Sales, ChauJden, Hemet Hempstead, Herts. 
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tOGHz activity on 4 July at Petten on the north coast of 
H olland. Left to right: ON6T S, the son of PAOKTZ and 
ON6JC. The equipment on the right is that used by PAOKKZ 
to work G4ALN over the 306km path to the I sle of Grain in the 

Thames estuary 

dozens at least, as well as those required for beacons, which 
would make some form of their mass production worth 
setting up. While some progress has been made already in the 
elcctroforming of reduced-height waveguide for one form of 
a~rial, the final precision machining of the radiating slots 
s11ll presents problems. One possibility suggested was to 
electroform the slots at the same time as the guide- this 
would be ideal if it could be done. Other forms of omni­
directional aerial were also being considered. 
(d) The "flyswatter" aerial was brieny mentioned but rather 
surprisingly did not arouse much enthusiasm. Ln one version 
or t~is the main aerial is mounted low down and pointed 
vertically upwards towards a plane reflector mounted at the 
top or a mast and angled to rel'lect the signals horizontally. 

'.he conclusion reached at the end of the day was that 
while none of the problems raised were insuperable a lot of 
ingenuity was going to be required to cope with m~ny loca­
tions. The rewards, however, promised to make it all 
worthwhile. 

Operating news 
At the beginning of July G81 FT (Birmingham) worked 
PAOVV and ON6DH on 1,296MHz with a mere 3W and a 
9-el Yagi ... G3FZL calleq "CQ" on this band and stations 
from three countries came back . . . G4BYV (Norfolk) 
worked SM on J ,296MHz and had a one-way on 2,304MHz, 
and worked PAOVTW on the latter band at 58/9. On IOGHz, 
GSAGN (Sheffield) is looking for schedules ... G3JHM has 
had some super-refraction contacts from Alderney back to 
the south coast, and at the time of writing is operating from 
northern France ... apparently there has been at least one 
attempt to work GM/ PAO on this band. 

New 1 OGHz world record 
What surely is a new world record on JOG Hz was set up on 
14 August when GWPPF operating G4BRS at Pendeen 
Watch in Cornwall worked GM30XX/ P at Porlpatrick in 
Scotland over a 521 km (324-milc) pa th. This appears to 
exceed by a handsome margin the previous best contact of 
426km (265 miles) made in 1960 by W7JIP/7 and W7LHL/7. 
T.hey used their normal 10-t5mW transmitters reeding small 
dishes, and the contact was made directly on IOGHz with­
out the use of any talk-back. More details next month as 
they become available. D 
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cswlnews:J 
Bob Treacher, BRS32525 * 

Contest thoughts 
Now that the field days for 1976 have passed, many listeners 
will be turning their minds to home-based contests during 
tbe autumn months. There are plenty to choose from, 
especially those sponsored by the RSGB, without thinking 
of the dx bonanzas of CQ World Wide and Worked All 
Europe. This year the RSGB 7MHz contests are to be held on 
16-17 October (phone) and 6-7 November (cw), and the 
21/28M.Hz phone contest takes place on 9-10 October. A 
very attractive cup is the award for winning the latter event. 
It is hoped that each of these contests will attract a large 
number of entries. 

The rules of the Cray Valley RS 8th SWL Contest appear 
on p711 of this issue. 

Summer laziness 
The mail this time retlects the fact that Britain is becoming 
the place to be during the summer, now that we seem 
assured of Costa Brava-type weather conditions. Unfor tu­
nately, however, radio does not figure very highly in many 
listeners' priorities and those reporting this month have 
li ttle interesting news due to lack of activity and poor hf 
band conditions. However, we do have two new correspon­
dents, Colin Chilton, A9199, and Hal Collard, BRS3466. 
Until recently Colin had been mah1ly a vhf listener but is now 
gaining enthusiasm for the hf bands. An FR50B is used into 
a long wire which is beginning to pay dividends for Colin, 
who has also had QSL cards printed. 

Hal is an old hand, having signed as both G2CVA and 
ZE2JO for over 40 years. He is now a very keen swl and runs 
a Trio JR310 into a long wire and t.\ dipole for 20m. His 
listening habits favour 21 and 28MHz, whrn it is open for 
dx traffic, and he is contemplatmg a beam for those bands. 
He is also interested in propagation, particularly pertaining 
to unusual conditions (auroral and other ionospheric 
quirks). Over the years be has experienced many unusual 
spells and particularly remembers the old Sm band which, 
at times, produced much USA dx. 

Andrew, A8849, has been in the throes of exams, which 
has caused him to be QRT. However, with exams behind 
him, he has been back beside bis receiver with welcome 
results on lOm (HP, Tl, W, YN, 8P6, 91<2 and 9Y4) and 
20111 (KJ6, KG6 and KH6), but the all-time new countries 
are beginning to be a little harder to find. Andrew suggests 
yet another table-an all-time 'one showing total countries on 
each band from the beginning to the present. Jf sufficient 
entries are received a table could be published next time, to 
be reproduced alternately with the 80m table. 

Our friend Crosbie, BRS32286, has, unfortunately, 
suffered further heart trouble and is convalescing at home­
with his receiver in the garden shed. He hopes someone will 
soon remedy that for him. 

The notice regarding a Dumfries club in the last column 

• 392 Roe.bester Way, Eltham, London SE9 6UL 
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1976 HF Countries T able 
St.at Ion 10m 15m 20m 40m 60m 160m Tota.I Mode 
BRS35e08 67 141 196 156 102 35 697 cw 
BRSl7567 56 142 206 62 127 10 603 ssb 
A8883 49 132 208 77 107 s 578 ssb 
A8890 66 121 184 79 91 23 564 ssb/cw 
A8312 28 109 155 71 101 23 487 ssb/cw 
BRS35943 3 101 166 81 125 3 479 ssb 
A8849 48 114 155 63 84 12 476 ssb/ cw 
BRS32286 55 112 148 47 92 0 454 ssb 
BRS33823 29 82 147 59 92 17 428 ssb/cw 
BRS35454 f4 99 164 61 79 7 424 ssb 
A9172 10 54 134 48 38 3 287 ssb 
A8841 16 51 163 10 38 0 278 ssb 
A9123 14 65 99 28 55 9 270 ssb/o.n>. 
A8961 6 54 128 27 44 9 268 ssb 
A8808 33 56 85 27 so 255 ssb 
A9191 36 44 116 17 15 228 ssb 
BRS~208 0 8 75 21 25 130 ssb 
AD199 9 9 26 7 2 54 ssb 

produced yet another swl and they have set up a group 
meeting for September at which they hope to assess the 
potential of the group and get a club formed. These pages 
have now thrown together 23 amateurs and SWLS in and 
around Dumfries. 

Robert Small, A8841, writes for the first time. He is the 
son of G3ALI and became interested i.n the hobby through 
his father. He is now keen to do evea better. He seems to be 
well on the way judging by the hordes of Pacific dx he has 
QSL cards from. Since October 1974 Robert has heard 231 
countries and has 188 verified and has over 450 dx QSL 
cards, mainly returned via the RSGB bureau. 

On the topic of QSL cards, Ken Steele, BRS36883, has a 
large collection, but he finds more pleasure QSLing British 
stations. This practice is fine if 1.istener reports are useful and 
informative, but the majority are not and the rate of return 
is then found to be poor for all-too-obvious reasons. Ken is 
holidaying in Lincolnshire in September and is hopeful of 
meeting some amateurs during his stay. 

G4DWV writes regarding 4X4SL/JY, mentioned last 
time. He is doubtful ir the Jordanians have licensing arrange­
ments with Israel and thus queries the legality of this s tation. 
lt would be interesting to learn if anyone knows more about 
this situation. 

Latest I 60m news comes from both Noel, BRS35608, and 
Dave, A83 I 2. Between them very little seems to get away. 
Dave has had a quiet J60m period, hearing nothing new, 
but Noel reports LULDZ, 5B4YK, C3JJX and ZE7JX 
(0210 on l ,802) all on cw. Dave, however, comments on a 
l60m "call-in" frequency being organized by Dave, G3YX:M, 
for daytime G-dx QSOs. 

Mail is acknowledged from As 8808 and 8883, A8890 
holidaying in France, A896J, A9191 and BRS36797. 

Please remember that comment, news and table updates 
should reach your scribe before 28 September. D 

[ NEW PRODUCT ] 
Microwave printed circuit laminates 
The availability of D-Clad laminates is a nnounced by 
Suffolk Circuits. Two types are obtainable, viz 522 with a 
dissipation factor of 0·001 at l MHz and 0·0025 at X band 
and 527 with a dissipation factor of 0·0019 at X band. The 
laminate comprises a ptfe coated glass fabric. Suffolk 
Circuits, Lady Lane Industrial Estate, Hadleigh, Ipswich 
IP7 6BQ, tel: 047-338 2992. 
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RAE COURSES 1976-7 
(See also p597, August issue) 

Bangor. Bangor Technical College. Tutor, C. A. Billington, 
Gl3WSS. Mondays and Thursdays, 7-9.30pm, commencing 20 
September. Enrolment from 8 September. Detalls from the college 
or from Gl3WSS, tel Holywood 4277. 

Bedford. Westfield School, Queens Park, Bedford. Tutor, E. 
Elsley, G3YUQ. Wednesdays, 7-9pm, commencing mid-September 
for 20 weeks. Details from the headmaster, Mr Kiggins, tel Bedford 
67353, or G3YUQ, tel Bedford 65171 ext 56. 

Birkenhead. Birkenhead Technical College. Tutor, L. Roberts, 
G3EGX. Thursdays. Enrolment early September. Detalls from 
G3EGX, 18 Croxteth Avenue, Wallasey. 

Borehamwood. Borehamwood College of Further Education, 
Elstree Way, Borehamwood. Tutor, G. L. Benbow, G3HB. Wednes­
days, 7-9.30pm, commencing 22 September. Morse Instruction will 
be Included if there Is sufficient demand. Enrolment 8 and 9 Septem­
ber, 4-Spm. 
Brent wood. Brentwood Evening Institute, Shenfield School, 
Essex. Tutor, T. E. Downing, G3MXH. Thursdays, 7.30-9.30pm. 
Enrolment 8 September, 7-8.30pm. Detalls from the Institute, tel 
0271216722, or G3MXH, tel 0271226503. 

Bridgnorth. Bridgnorth College of Further Education, Stourbridge 
Road, Bridgnorth. Mondays, commencing 20 September. 
Burgess Hill. Marie Place Adult Education Centre, Leylands Road, 
Burgess Hill. Tutor, F. R. Canning, G6YJ. 30-week RAE course 
commences 7.30pm, 21September.20-week baslcelectronlcs course 
commences 7.30pm, 20 September. 

Colchester. Colchester Institute of Higher Education, Sheepen 
Road, Colchester. Tutor, Dave Mason, G4AZK. Details from G4AZK, 
tel Colchester 70271 ext 66. 

Crawley. Sarah Robinson School, lfleld, Crawley. Tutor, R. 
Scrivens, G3LNM. Mondays, 7-9pm, commencing 27 September. 
Enrolment 17 September, 7-9pm. Details from G3LNM, tel Crawley 
22540. 
Doncaster. Doncaster Metropolitan Institute of Higher Education, 
Waterdale, Doncaster. Commencing week beginning 20 September. 
Enrolment 13, 14 and 15 September. Detalls from D . Smith, head of 
dept of electrical engineering at the institute. 

Dudley. Dudley Technical College. Tuesdays and Wednesdays, 
6.30-8.30pm. Enrolment 7-8 September (evenings). Details from 
dept of electrical engineering and science. 

Enniskillen. Enniskillen Technical College. Commencing Septem­
ber. Details from Gl4CZW. 

Framwellgate M oor. Durham Technical College, Framwellgate 
Moor. Tutor, G3ZJY. Commencing 20 September. Prior enrolment 
essential . 
H arrow. Hatch End High School, Headstone Lane, Harrow. Tutor, 
D. T. Busby, G8ELB. Commencing 29 September, 7-10pm (with 
morse). Enrolment 18 September, 10-3pm, and 21 September, 
6.30·8.30pm at Nower Hiii High School, Pinner Road, Pinner. Fee 
£11.70. Details from G8ELB, tel 01-864 4411ext39. 

H eanor. South East Derbyshire College, llkeston Road, Heanor. 
Wednesdays, 7-9pm commencing September. 

H ud dersfield. Celandine Nook Adult Education Centre, Newhay 
Road, Huddersfield. Enrolment 9 September, 7-9pm. Fee £7.80 for 
three terms. Details from G3SDY, tel Kirkburton 2905. 
llford. County High School for Girls, Ganis Hiil, lllord. Tutor, W. G. 
Hall, G8JM. Wednesdays, 7.15-9.15pm, commencing 29 September. 
Enrolment 13 and 16 September. Fees £7.50 (over 18), £3.75 (under 
18). 
Knottingley. Knoltlngley High School, West Yorks. Tuesdays, 
7pm, commencing 2t September. Enrolment 16 September, 7pm. 

Langley. Langley College of Further Education, Station Road, 
Langley. Mondays, 5-6.30pm (operating techniques), 6.30-8pm 
(morse), 8-9.30pm (theory). Students may enrol for any combina· 
lion of these sections of the course. The college Is also holding an 
advanced amateur rad io class for those who are llcensed or who have 
passed the RAE. Holders of class B licences may also take morse 
lessons In order to obtain a class A licence. Enrolment for both 
classes 7, 8 and 9 September, 2-8pm. Detalls from E. C. Palmer, 
G3FVC, senior lecturer In charge of amateur radio courses at the 
college. 
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Leeds. A iredale and Wharfedale College of Further Education, 
Calverley Lane, Horsforth, Leeds LS18 4RQ. Tuesdays, 7-9pm, 
commencing 13 September. Enrolment 6-7 September, 6.30-9.30pm. 
Morse class Mondays, 7-9pm. The college Is also holding an 
advanced amateur radio course designed for newly-llcensed 
amateurs, covering choice of equipment, Its adjustment and 
detailed operating procedure. Details of both courses from R 
Greenhalgh, head of engineering, tel Leeds 581723. 
London ( A cton). Acton Technical College, opposite Acton Town 
Hall, High Street, A cton, London W3 6RD. Tutor, W. G. Oyer, 
G3GEH. Wednesdays, 6.30-9pm, commencing 22 September. 
Enrolment 9, 13 and 15 September, 6.15-8.15pm. Fee £6.50 for three 
terms. 
London (Chingford). Chlngford Community and Adul t Education 
Centre, Friday Hill House, Simmons Lane, Chlngford, London E4. 
Tutor, GSEA Y. Commencement and enrolment 20 September. 
Class 7.30-9.30pm. Fee £6. Details from G8EAY, tel Ot-500 6034. 
London (Holloway). Grafton Radio Society, Holloway Institute 
(annex), Highgate Hill, London N7. T utor, B. C. Bond, G3ZKE. 
Commencing 20 September, 7-10pm. Enrolment commences 13 
September. For details tel 01-485 7065. 
London (Paddington). Paddington Institute, Amberly Road, 
Paddington (opposite SI Mary's Hospital, Harrow Road; No 18 bus). 
Tutor, D. T. Busby, G8ELB. Commencing 23 September (without 
morse). Enrolment 13 September, 6.3()-9pm. Details from G8ELB, 
tel 01·864 4411 ext 39. 
Loughborough. Loughborough T echnical College, Radmoor, 
Loughborough. Tutor, D.R. Doughty, G3FLS. Tuesdays, commenc· 
Ing 14 September, 6-7pm (morse practice), 7-9pm (theory and practl· 
cal). Enrolment 6, 7 and 8 September, 6-8pm. Fee £7.20. 
Manchester. Openshaw Technical College, Whitworth Street, 
Openshaw, Manchester. Tutors, A. B. Langfleld, G310A, E. Horne, 
G81YX. Commencing 21 September, 6.45pm. Enrolment 6, 7, and 8 
September. An advanced course ls also offered for licensed 
operators wishing to progress beyond 1he theoretical standards of 
the RAE. 
Manchester. Moorslde High School, East Lancashire Road, 
Swinton. Thursdays, commencing 30 September. Details from 
G8BFP, tel 061-794 3706. 
New Ollerton. Ockerles Comprehensive School, New Ollerton, 
Notts. Tutor, C. J. Morgan, G8LPX. Tuesdays, 7pm, commencing 
21 September. Detalls from the adult education office at the school 
or from G8LPX, 113 Henton Road, Edwinstowe, Mansfield, Notis. 
N ewcastle-upon-Tyne. Gosforth Adult Association, Gosforth 
Secondary School, Gosforth. Tutor, D. R. Loveday, G3FPE. Tues­
days, 7-9pm, commencing September. For detalls write to the 
principal, or tel Newcastle-upon-Tyne 668439. 
Princes Risborough. Princes Rlsborough Adult Education Centre, 
County Secondary School, Princes Risborough. Tutor, R. Whiting, 
G3POF (morse Instructor S. Ford, G4ACV). Mondays, 7-9pm 
(theorY), Thursdays, 7-9pm (morse), commencing week beginning 
20 September. Enrolment II and 9 September, 7·9pm, or at first class. 
Redrut h. Cornwall Technical College. Mondays, 7-9pm, commenc­
ing 20 September. Detalls from W. O. Old, G3CZZ, head of electrical 
engineering at the college, tel Camborne 3066. 
St I ves. St Ives County Secondary School, SI Ives. Mondays, 
7-9pm, commencing 1 October. Details f rom headmaster D. W. 
Blackford, tel St Ives 5438 (home), St 1 ... es 5608 (school). 
Scunthorpe. Scunthorpe Amateur Radio Club, The Shack, Grange 
Farm Hobbies Centre, Franklin Crescent, Scunthorpe. Commencing 
September. Details from G3MSB, or from the club on Tuesday or 
Thursday evenings. 
Sheffield. King Edward VII Lower School, Darwin Lane, Sheffield 
10. Wednesdays, 7pm, commencing 6 October. Details from G3JON, 
tel 367774. 
Southend-on-Sea. Southend-on-Sea College of Technology, 
London Road, Southend-on-Sea. Commencing September. Enrol­
ment 7 and 8 September. Details from G3KMT, tel Southend-on­
Sea 353931 ext 043. 
Stockport. Avondale School, St Lesmo Road, Stockport. T utor, 
G8AJB. Thursdays, 7.1Spm, commencing 30 September. Enrolment 
21-23 September. D etails from Stockport Town Hall, tel 06t-480 4949, 
or from G8AJB. 
W embley. Copland Evening Institute, Wembley. Tutor, Dave 
Hoare, G8FQJ. Commencing early October (with morse). Enrolment 
early September. D etalls from the institute, tel 01-903 3323. 
W igan. Wigan Adult Education Centre, Parsons' Walk, Wigan. 
Tutor, T. Austin, G3RCA. Commencing 20 September, 7-9pm, wi th 
an extra evening to suit students to be arranged. Enrolment 6, 7, 
8 and 9 September, 6.30-8.30pm, or on the nrst evening. Fee £8.70 
for 30 weeks. 
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the month] 
on the air 

John Allaway, G3FKM * 

TH E "QTC. •· pages of August Radio c_o1111111111i~a~io11 lis~ed 
an item concerning a meeting of African societies which 

had been held in Botswana recently. More encouraging news 
bas been received from Andrew Pomfret, 901 LZ, concerning 
the fact that the Ghana Amateur Radio Society was re-formed 
on 1 June and now has a special callsign- 9GOARS-for use 
on special occasions. Readers may recall that the President of 
Ghana visited a previous special event amateur station, and 
it is most encouraging to hear of the authorities in a leading 
African country showing their interest in and appreciat ion of 
the amateur radio service and its value to their nation. 

News from overseas 
Les Anstead who was formerly in the Cayman Is using the 
callsign ZFljA, has been posted to Bahr~in after _spending a 
year studying in the UK. He has been issued with the call 
A9XBJ and is currently active on 14MHz- mostly around 
14 300kHz. He hopes to be on 3·5M Hz later in the year. 

in a letter dated 20 July, Eric Trebilcock, BRSI 95, informed 
your scribe that his world trip and stay in Britain had to be 
curtailed on account of family illness. Eric had already spent 
three weeks in this country but had unfortunately not been 
able to see a ll those he was hoping to meet and extends his 
sincere apologies. 

Ann Buckby, G4EYL, and her husband GJVGW, recently 
spent a two-week spell in Gibraltar. Ann operated as ZB2YL 
and believes that she may have been the first lady operator on 
the air from ZB2. She was pleased to be able to give G3XBR 
his YL DXCC, as he bad previously worked 99. The equip­
ment used was an FTIOI and a dipole loaned by G 3ATU/ 
ZB2CJ. News of current Gibraltar activity is that Graham, 
ZB2GF was due to return lo Norfolk by the end of August. 
ZB2DN, (who was formerly ZD8RR etc) left in July and will 
be in Bermuda by the time this is being read. The RAF club 
station ZB2A was off the air because it was being moved to a 
new location but operation should have resumed late in 
August with an Ff200, tri-ba~d qua~, an_d di~oles. ZB2U is 
a silent-key, but it appears his calls1gn 1s bemg used by a 
pirate. ZB2CJ has returned to Sunderland but hopes to 
return before the end of the year, and at least two potential 
licensees are awaiting their RAE results. 

10m Activity Day 
A repeat of the successful event held in April has beco 
arranged for Sunday 3 October, from 0001 to 2359. All 
amateurs and listeners are asked to take part. Call "CQ 
JO metre activity day", and exchange reports and serial 
numbers (star ting from 00 I). It is suggested that cw stations 
restrict themselves to the band 28,000 to 28,JOOkHz, and ssb 
28,500 to 28,600kHz. This is another propagation study of 
the 28MHz band at the bottom of the sunspot cycle. Please 

• 10 Kniah1low Road, Birmingham BJ7 8QB. 
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send a summary of all s ta tions heard and worked, together 
with any comments on conditions, and please include beacon 
signals but 1101 those arriving via oscar. Reports should be 
sent to David Whitaker, BRS25429, 57 Green Lane, Harro­
gate, N Yorks. 

At least 400 UK amateurs arc known to have come up on 
28MHz for the April test, and it is hoped that double that 
number will take part this time in order to demonstrate 
that the band is still very much usable. 

DX news 
K4U is touring around the Pacific a rea and should be heard 
as K4 11/ZL at the beginning of September. Following this he 
expects to be in American Samoa as K411{KS6 from 7 to 10, 
and K411/ KH6 from 11 to 13 September. Al, WA6~FN/ 
KM6 and his wife Gerry, WA6QFO/KM6, are hopmg to 
visit Kure ls in the near future-QSL cards for either of them 
should be sent to WA6QFO. Following the death ofW6DAB, 
5W1AB is now asking for QSLs to be sent to the address 
given in "QTH Corner"; ZKJ DA's QSL manager WA50CN 
has a new address which will be found in the same place. 
Simon VR IAF has been noted around 14,270kHz between 
0630 a~d 0830. VRSA closed down at the beginning of August 
and is now in New Zealand where he has thecallsign ZL2BJU. 
An area not often heard-Wallis Is- is currently being 
activated by Michel, FK8CO, who is on the island for a 
six-month tour of duty and who is using the call sign FW8CO. 
He has been a good signal on 14, I lOkHz ssb in the Frencb­
speaking net area· of the band. 

Since the departure of A35AF from Tonga at the end of 
June there has been no resident amateur on the islands. Kazu 
now seems to be on Niue l s aod to be using the callsign 
ZK2AR. He has been reported on 14MHz ssb, 3;0d it may be 
recalled that he often used to join the Pacific DX Net on 
14,265kHz at 0600 when he was operating from Tonga. He 
asks for QSLs via JRlATU. 

Ron Miles, who was formerly VQ9M, is in the Marsh~U Is 
area and using the calJsign KX6M K. Those who would hke a 
contact with Lord Howe Is may try looking for VK2FT/LH 
who has been reported on 7,005kHz and 14,028kBz. QSLs 
for contacts made since May this year should be sent to 
KITZQ. . . 

Current activity from the Solomon ls mcludes Jun 
Simister, VR4AA; Dave Newman, VR4DN (who is newly 
licensed and awaiting delivery of a TS520); Wes Elton, 
VR4DX, and Neville Green, VR4EX- who finds that J1e can 
work the world with his JOW and dipole. 

VK5WV is said to have logs for contacts made by VKOIN 
during his stay at Mawson between 17 December 1975 _and 
25 January 1976. YKOIN himself may be on Macquane ls 
during October. . . 

9X5YF was previously 9U5BH and 1s believed to keep a 
schedule with his QSL manager ON4LM on 21,210kHz 
between 1200 and 1300 daily. 5H3JR should have left Tan­
zania during August and returned to using his W3EHG call 
from Washington. He should return to 5H3 in the early part 
of 1977. Stations in:Botswana have been using the special pr~­
fix 805 to celebrate their country's 10th independence anm­
versary. 

Guy, FR7ZL, was expected to be on the air from EuroP_a 
Is for a two·month period from July. He reports that there 1s 
currently no activity from Tromelin or Glorioso ls, and none 
from Juan de Nova apart from himself. He uses ao HW32 
and I 2A VQ and dipole aerials. 
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Although the situation with regard to licensing in Libya is 
not clear, both DJ4LW /SA and DJ8LP /SA have been reported 
on l4MHz ssb, and it is believed tbat QSL cards from the 
latter have been accepted for DXCC credit. 

There is no fresh news of the rumoured expedition to Iraq 
by a group of Polish amateurs, but September is said to be a 
likely time. 

West Coast DX B111/eti11 says that AP2KS is willing to make 
schedules on any band from 3·5 to 28MHz. Please send re­
quests. to M. Khalid Shakoor, 3411 D Shami Hoka, 1/S 
Lohan Gate, Lahore, Pakistan, accompanied by IRCS and an 
sac. 

Those awa1tmg QSL cards from stations for whom 
TNDXA has been listed as QSL manager may wish to contact 
W A4NRE who, according to the source mentioned in the 
previous paragraph, may be able to provide quicker service. 
He also has BV2B cards, and may be reached a t Box J89S 
Knoxville, Tenn, 37901, USA. ' 

CE9BSA appears to be a n operator called Jorge, who is 
using his personal callsign from CE9A V's station. He requests 
QSLs via CE2MZ. CE9AV (S Shetlands) appears quite 
frequently on 14,0SO or 14,l20kH z at 1800. Other CE9s 
(includin g AT, AU, AW, A Y and AZ) are believed to keep 
alternate watches on l 4, I 20kHz between 1600 and J 745 
daily. 

JX2 FL is now active from Jan Mayen a nd will be there for 
one year. JX2HK and JX6DS have left the island. 

Many strange callsigns have been heard emanating from 
the USSR. These are stations using the R prefix-eg RJAR 
(QSL to UKI OAA), R3FL, and R9NO, and they are marking 
the SOth anniversary of amateur radio in their country. 

Those sti ll waiting fora 5A ITA QSL card may be interested 
to learn that the holder of tha t callsign is now GW3ZNN. 

Contests 
Congratulations to the winners of this year's Bermuda 
Contest-these are Peter Gambles, G4Gl, and Al Slater, 
G 3FXB, who won the phone and cw sections respectively. 
Both will enjoy a week of Bermudian hospitality in la te 
October as reward for their efforts. 
The CQ WW OX Contests 
0000 30 October to 2400 31 October (phone). 
0000 27 November to 2400 28 November (cw). 
All bands 1 ·8 to 28MHz. Exchanges consist of RS/T plus CQ 
zone number (UK is in zone 14). Three points are gained for 
contacts with other continents, and one for contacts with 
one's own. S tations in one·s own country may only be worked 
for multiplier credit and no QSO points counted. The multi­
plier is the total number of zones and DXCC and DARC 
countries worked on each band added together. Final score 
is arrived a t by multiplying the total of QSO points by this 
figure. In the case of single-band entries the score is the QSO 
points multiplied by the number of mult ipliers. There are 
three categories of entrant: (a) single-operator single- or 
multi-band, (b) multi-operator, single transmitter (all band), 
and (c) multi-transmitter multi-operator. In category (c) 
several transmitters may operate simultaneously but only 
one signal may be radiated on each band. Entrants should use 
separate log sheets for each band and follow the layout of the 
official form with 40 QSOs per sheet. Log a nd summary 
sheets may be obta ined from CQ by sending JRCS and a large 
self-addressed envelope. A supply is also avai lable from 
G3FKM (sac please). Logs should be posted to CQ WW DX 
Contest Committee, 14 Vanderventer Av, Port Washington, 
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LI, NY, 1 IOSO, USA. Phone entries must be postmarked by 
I December and cw logs by 15 January 1977. 

W L WY has kindly supplied the following results of the 
1975 CQ WW DX Contests: 

Call1lon Band 

GJLNS All 
G3MXJ 
G3FXB 
GOS BOY .. 
G3ESF 
GIJJEX 
GJOYY 
G3ZQW 
G4ALG 
G4BUE 
G3XBN 
GM3CFS .. 
G2AJB 

CW SECTION- SINGLE-OPERATOR 

Point• Cnllston Band P oints Callslon 

llSJ.714 GJJKY All 18.614 G3PVA 
759,780 G3ZDD 15.132 GM3WRN 
714.875 G3MWZ 11 .470 G801 
469.116 G2BOZ 28MHz 2.442 G6NK 
170.016 G3RZl/A 21MHz 87.340 GMSSSB 
154.725 G4CNY 52.360 GJCWL 
119.1146 GJLCJ 22.673 GM6RV 
106.26<4 G3HCT 14MHz 2'7.:zM G3HTA 
105,165 G3RUX 172. 700 GD4BEG 

71,374 G3KDB 1114.754 GM3YOR 
Si .1>54 G3TXF 113. 715 C4BXT 
41.000 G3GRL 107.930 G3YMC 
.26.244 G3SXW 104,312 GWJXNS 

Band 

t4MHz 

7 MHz 
3·5MHz 
1·8MHz 

Points 

63.583 
15.533 
10.665 
5,312 
4,060 

320 
10.340 
72,917 
8,932 
2.679 
2.071 
1.700 

792 

CW SECTION- MUL Tl·OPERATOR, SINGLE-TRANSMITTER 

G3RAC 
G3GIL 

361,10S G4EOK 
187,748 G3YEC 

104,290 GM3ZRC 
87,3G8 

51 ,tMO 

CertHicalo winners ar e llelod In bold typo, Conorntulnllons to G2BOZ (world ah:th on 
28MH1), G3HCT (world sixth on 14MHz), G3HTA (world sixth on 3 ·5MH1), and 
GD4BEG (world second on l ·8MH1). 

PHONE SECTION- SINGLE·OPERATOR 

G3LNS/A All 2,$95,692 G40XW All 5.609 G4DJC 14MHz 330.222 
GW3MUZ/ 

GCSAGA .. «O,SIM A " 2.232 G5BEF 2J7.256 
G3TXF 303,438 G3SGC 884 G4CVZ 37.940 
G3YBH 156.252 G4COM 28MHz 15.066 GWJSLA 13.$30 
G3NFV 121.210 G2BOZ 14,694 GM4CHX n .012 
GM3BCL " 113,393 GW4CYD 12.084 GM3SSB 12,264 
GDSDZ 11,700 G3WJN 21MHz m.943 GCAMT 7MHr 44,7CI 
G4DJZ 46,44'1 GW3NNF 201.240 G4DKT 3·SMHz 19,511 
G2AJB 24.750 GM3RFR 10,ltt GM3YOR 1·8MHz 1.351 
G4BBA 20,570 G3XYP 14MHz 810,434 G4BXT 992 
GM4ENN .. 6.14'1 G3HCT 704.459 G3YMC 518 

PHONE SECTION- MULTl0 0PERATOR, SINGLE TRANSMITTER 

G4DAA 2,728,02' G3RAC 1,108,978 GW3XNS 145.920 
G3WYX 2.4llll.990 GBJC 838,662 G3UNU 90,147 
GW4ENT 1.450.088 GSYC 718.788 GJEBH 76.024 
G3RCV 1.400.858 G3KMI 648.456 GM3ZRC IJ.427 

In tho .mulll·OPOfator. mutlf.trftnsmlttor soction GBJMCG scored 3,123.195 points. 
G3LNS wes wotld fifth In tho multl·band class and won the Europaan Phone Trophy, 
G3WJN was world hlgholl score on 21MHz, and G3XYP and G3HCT world lourth 
nnd 1lxth respocllvoly on 1.CMHi. 

The VK/ZL Oceania DX Contest 
1000 2 October to 1000 3 October (phone). 
1000 9 October to 1000 10 October (cw). 
All bands J ·8 to 28M Hz. T wo points for each contact with 
VK o r ZL, and one point for contacts with each Oceania 
contact other than VK or ZL. Final score derived by multi­
plying total QSO points by the sum of VK/ZL call areas 
worked on all baods. (The same area may be worked on each 
band for cred it.) Exchanges consist of RS/T and serial 
number (from 001 ). Logs should show date, time, s tation 
worked, band, number sent and received. Each new VK/ZL 
area worked should be underlined and a separate log should 
be submitted for each band. A summary sheet giving callsign, 
name and address (in block letters), details of equipment 
used, and for each band QSO points a nd multipliers. A signed 
declaration that a ll rules and regulations have been observed 
should be included. Entries may be multi- or single-band. A 
special NZART Jubilee Plaque will be awarded to top scorer 
in each continent in each section of the contest, and a Jubilee 
participation certificate will be seat to a ll submitting a log­
these wi.11 be sent direct to those enclosing postage. All logs 
should reach NZART Contest Manager, Box 489, Welling­
ton, New Zealand, no later than 31 January 1977. Listeners 
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QTH Comer 
AIXBJ L. Anstead, c/o Bahrain Telephones, PO Box 14, Manama, Bahrain. 
C31FO F3BW, Yvos Prat, Clede Gendarmerle. 79300 Bressuire, France. 
C31HL F6BKP, Wiiiy Polit, C8 R de l'Avenlr, 76620 Le Havte, France. 
FGOCRZ/FG7 L D. Burns, 5t25 Tanolo Lane, Houslon, 7eus, 771127, USA. 
FPOBB VE3ECP. J. W. Ruuell. PO Box 7, Fonlhlll, Ont, L051EO. Canada. 
FWICO Hlhlto Airport, Wallls 11. 
JX2FL via LA4VF, Hans E. Klncl<, 3800 Bo I Telomark, Norway. 
DUNS /OHO via Dl7SI, Bonekondorffatr13, 1000 Borlln23, Germany. 
STIS A/0 WB7ABK, 30C9 Dorla Ct, Lake Oswego, Oregon, 91034, USA. 
T JIBG via K4ZLZ, J . F. Hester. RFD 2-Box 194, Bladenboro, NC, 23320, USA. 
T YIER Rudi Eonor, PO Box 1587, Cotonou, Cameroon. 
VRIAF via W70K, W. D. Brickley. Box95, las VOilas. Nev, 89101, USA. 
VRITC via WSHS, C. Mour, 2153lyans Drive, Lo Canada, Cal, 9t0t1, USA. 
VRIA now Zl2BJU. N. K. Thompson, t2 St Andrews Rd, Waiouru, New 

Zoaland. 
ZKIDA via WA50CN(now QTH) 10703Dunlap, Hous ton, Toxas, 77096, USA. 
3D2AJ via W6SC, E. H. Hole, '12 E Arbor Av, Sunnyvale, Cal, 94()86, USA. 
I WIAB now via P. J. Rivers. PO Box 112, Apia, Samoa. 
IGOARS Ghana Amalour Radio Society, PO Bo• 3773. Accra. Ghana. 
IXSVF vln ON4LM, Max Hermans, Slropstraot 119. B·9000Ghcnt, Belgium. 

RSGB QSL Bureau, G2MI, Bromley, K ent, BR2 7NH 

may enter this contest-only YK and ZL stations should be 
logged and date, time, call, station being worked, RS/T of the 
YK/ZL, serial number being sent, band and points. Scoring is 
otherwise the same. 

Awards 
There have been changes in the handling of awards issued by 
CQ Magazine. Applications for the WPX Award should now 
be sent to Bob Huntington, W6TCQ, 5014 Mindora, Tor­
rance, Calif, 90505, USA. DX Award applicants now send 
their forms to Rod Linkous, W7YBX, 5632 47th Ave SE, 
Seattle, Wash, 98136, USA. Note that WAZ applications still 
go to Dr John Attaway, K4IIF, Box 205, Winter Haven, Fla, 
33880, USA, and Bicentennial Award to Bernie Welch, 
W8TMZ, 7735 Redbank Lane, Dayton, Ohio, 45424, USA. 
Please note that forms of application for the WAZ and DX 
Award are available from G3FKM, who also acts as UK 
check point for the QSLs, thereby obviating the need to post 
cards to the USA. No checking is required for WPX­
application forms are also available from your scribe. A brief 
reminder of the requirements for applicants is set out below: 

WAZ Award 
For confirmed contacts with all 40 CQ zones since 15 
November 1945. Phone, cw, two-way ssb or mixed-mode 
endorsements are available, also single-band versions (which 
must be all one mode) and for which all contacts must have 
taken place since 31 December J 972. The fee for each is eight 
IRCS. (This award is not available to listeners.) 

CQ DX Award 
For confirmed contacts with at least 100 countries on the 
current DXCC list (note that deleted countries may not be 
counted). A II contacts must have been either on cw or on ssb 
-mixed awards are not issued. Endorsements are available 
for 150, 200, 250, 275, 300, and 325 countries. Fee for basic 
certificate is eight rRcs. (This award is also not available to 
listeners.) 

WPX A~-ard 
Available to listeners as VPX Award. CW, phone, two-way 
ssb, and mixed modes. Certificate is issued for a basic 400 
prefixes confirmed for all-mode, 300 for single-mode. 
Endorsements for bands as follows: 1 ·8MHz-35 prefixes, 
3·5MHz-150, 7MHz-250, 14MH z-300, 21MHz-300, 
and 28MHz-250. Endorsements are also issued for conti-
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nental prefixes on the following basis: N America- 126, S 
America-88, Europe-146, Africa-80, Asia--68, and 
Oceania- 51. An sae and one ire is required for an endorse­
ment and a separate fonn used for each applied for. 

Would readers please note that the last paragraph in the 
"Awards" section of August MOTA referring to the com­
mittee of the ARMS should have appeared before the details 
of the Mobile Century Award. The two certificates listed are 
issued by ARMS and not by G4BUE! 

To celebrate 1he 10th anniversary of Barba1os indepen­
dence, the Amateur Radio Society of Barbados is issuing a 
special award in connection with the use of the special prefix 
8P7 by Barbados amateurs during October and November. 
The climax of this special activity period will be all-day 
operation on 30 November. Overseas amateurs who make 
contact with at least five Barbados amateurs during this 
period may claim the award by sending proof of contacts, 
such as copies of logs, with USA SJ to ARS of Barbados, 
PO Box 814E, Bridgetown, Barbados. 

Band reports 
The feature of the past few weeks seems to have been the 
relatively large amount of activity on 28MHz, with signals 
from the east coast of the USA breaking through occa­
sionally. 

At the time of writing, your scribe's receiver was registering 
the loudest signal it has ever recorded-unfortunately this 
was a pulse transmission emanating from the Soviet Union 
which has been making l4MHz entirely unusable for long 
periods. It has also been interfering with other services aod 
seems to suggest that only lip service is pa.id to ITU regula­
tions in some countries. 

Many thanks to the following for information supplied: 
G2HKU, G3HB, G4RZ, G5JL, G6GH, G3s APZ, KSH, 
LOL and NKQ, GM4CHX, G4s D XE and EAN, BRSs 
17567, 36928, and As 8713 and 8961. 

Stations listed in italics were using cw. 

3·5MHz. 0000 PY1YP, TF5TP, W1UF. 0100 CZ20, PY, TF3TF. 2200 
JY3ZH. 2300 A2CBW, KZ5HP, PY, ZB2DL, 9G1JX. 

7MHz. 0000 W2, W3. 0400 HC6TA, Tl8CAM. 0500 CE, CO, HI, 
HKOBKX, Tl, VEl, VE8, VK, VP1MPW, YV, XE, ZL. 2200 AP2P. 

14MHz. 0200 VU2GOG. 0500 FR7s A D, BE. 0600 FB8ZJ, F08s DH, 
EL, 5W1AX. 0700 FOSDO, JY9CR, KJ6CF, TA1ZB, ZK1CX. 0800 
AH3FF, KH6, KJ60L, KS6GK, VR3s A H, AK, ZK1BA, 5W1AB. 
0900 FWSCO, VRBA, 3D2AJ. 1200 VQ9DF, 5R8WC. 1400 FGOCRZ/ 
FS7, FPOBB. 1500 06A, HKOBKA. 1600 A4XGB (QSL to G4CTQ), 
JT1AS, 9V1NR. 1700 ST2SA /0. 1800 VQ9HCS, VR4CW. 1900 
JW150 (Besr Is), ZB2RB. 2100 7X2EPM (Box 2, A lgiers). 2200 
CZ20, HCSRG, JAs, JT1AM, VP2MFB (QSL to W20FB). 2300 VK, 
VS5MC, YS10, ZL. 

28MHz. Many European signals throughout the day. 0700 584, 9H. 
0800 VQ9HCS. 0900 HV3SJ, JY9CR. 1000 EASCR, SMOEKT/OHO, 
7X4MD. UOO W2, W4. ZB20L, 9J2BO. 1600 OY1 A, UHSHAI. 1700 
CX4LO. 1800 EA9EO, FOAOJ/FC (QSL to HB9ASZ). 1900 LU, PZ, 
ZD8TM, ZP9AC. 2000 PZ9AB, W1. 2100 VP9AD, W1-W4, wa, 
6W8AAD, 8P6, 9Y4NP. 2200 AJ40PN, FM7WR, HISMOG, KP4, 
Tl2TB, VE3, YV4BOB. 2300 W1-W3 unlit 0100 occasionally 
WAOLAK, 584CY. 

Very many thanks to all correspondents, and lo the authors 
of the following for items obtained from their publications: 
CQ Magazine (W lWY), the Ex-G Radio Club B11/leti11 
(W3HQO), DX News Sheet (Geoff Watts), the 29 DX Club 
Newsletter (VK6RV), Long Skip (VEIAL/3), the West Coast 
DX 811/leti11 (WA6AUD), aod DX'press (PAOTO). 

Please send all items for October issue to reach G3FKM 
no later than 8 September, and for November by 6 October. 
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Propo9ot ion predictions 
A slow Improvement In conditions on hf bands will occur during 
September. This will be noticed less on 28MHz which will remain of 
ilttle use for dx. The season for short skip will also come to an end 
on both 28 and 21 MHz during this month. Ox traffic with Central 
A merica, South-East Asia and Australia on 21 MHz will improve 
slightly compared to the previous months. 

Longer nights and the coming autumn mean almost no dx during 
the latter half of the night on 14MH z. Because of th is, 7MH z will 
become the main carrier of dx during this period. Contacts on this 
band and on 3·5MHz will be possible when the greater part of the 
path lies in darkness: this Is most Important for 3·5MHz. Longer 
nights and the decline of static will improve dx conditions on 7 and 
3·5MHz. Local traffic will be Interrupted by the dead zone at various 
times In the latter half of the night. 

The provisional sunspot number for June 1976 from the Swiss 
Federal Observatory was 12·4. There was a limited amount of solar 
activity during the second half of the month. The observatory notes 
that In the first half of 1976 42 new sunspot groups have appeared, of 
which only six belong to the new cycle. The predicted smoothed 
sunspot numbers lor October, November and December are 6, 5 and 
4 res pectlvely. 
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Specia l event stations 
GB3Rf, 9-11 September 
This station will be operated during Rayleigh Fair 76. Rayleigh 
Round Table are reviving the fair, which was held for 300 years until 
1899. Operation will be on all bands 160-2m. Details from G4CEU, 
QTHR. 
G3HWW/A, 11 September 
Operational during the D iamond J ubilee of the Cub movement at 
their HQ, Snowball Plantation, Stockton on Forest, nr York. Details 
from G3WVO, OTHR. 
GW3EOP/A , 11- 12 S ept em ber 
This station will be operated by the Port Talbot ARS during the 
third South Wales Model Show, which is being held in the Recrea­
tional Centre, Bridgend. The exhibits are notable for their range and 
quality and should appeal to old and young. Operation will be mostly 
ssb on all bands, with most time probably being spent on 80, 40 and 
20rn. Commemorative OSL cards will be sent. Details from 
GW4ESV, 8 Cerise Close, Aberavon, Port Talbot, W Glam, tel Port 
Talbot6712. 
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G4ATC, 12 September 
This station wilt be operational during the Staffordshire Wing Ah 
Training Corps' Exhibition at RAF Stafford. The event coincides 
with the A TC's annual parade and the visit of AOC air cadets. 
Operation will be on 160, 80, 20 and 2m, and equipment will be 
operating on the A TC's own hi and vhf channels. Details from 
G3COY, QTHR. 
GB2DY F, 18 September 
The 405th Venture Scout Unit are operating this station during the 
Denton Youth Festival at Edgerton School, Denton. Operation will 
be on 80, 20 and 15m and special OSL cards will be sent. Details 
from G4EAP, QTHR. 
G3TIH/P, 19 September 
Operational during Cub/Scout Diamond Day, the Diamond Jubilee 
of the Northamptonshire Cub/Scout movement, at Daneholme 
Park, Daventry. Operation will be mainly on 80m for contacts with 
other Scout groups and amateurs within the UK, and will begin al 
1pm. 

GB3STD, 24-26 S eptember 
Operational on 80-10m and 2m from St Dunstan's, Ian Frase1 
House, Ovingdean, Brighton, by members of St Dunstan's A RS. 
Details from G3SEJ, OTHR. 
GB3PS, 16-17 October 
This Jamboree-on-the-Air station, operated by the 3rd Prestatyn 
Scouts and members of the Rhyl & DARC, will be located at Bastion 
Road Field, near the beach, Prestatyn, Clwyd. It will operate on 
80-15 and 2m. There will be scouting and amateur radio exhibits 
and special OSL cards will be sent. Details from GW3JGA, OTHR • 
GB30CV, October 
This station will be operational on the hf and vhf bands throughout 
October to mark the 30th anniversary of the Cray Valley RS. Com­
memorative QSL cards will be sent. A 2m contest is to be held on 
10 October and a 160m contest on 17 October. A certificate will be 
awarded to stations collecting 30 points for working/ logging Cray 
Valley callsigns and those of Its members during the month. 
Details from G3YWO, OTHR (enclose sae). 

HF propagation study 
Prodlcl od hpfs (MHz >< lO) for Sopl emb., 1976 

gmt - 00 oi 04 oi; OI 10 12 H 16 IS 20 n 24 
Aden 143 128 139 225 262 2211 279 285 295 233 183 152 1'3 
Ascension 155 149 uo 125 244 277 2215 295 30S 319 276 177 155 
8nhrolo 135 122 144 215 253 266 266 267 275 230 171 145 135 
8ongkok 117 111 150 200 230 241 242 241 202 183 167 136 117 
Barbados 147 124 122 110 148 228 248 2'7 246 252 246 208 147 
Bormuda 140 114 115 111 llS 201 228 233 228 229 230 204 140 
Bogota 143 121 117 114 1'0 171 244 2•2 241 243 2•2 210 143 
Buenos A ires 1'8 138 134 130 147 252 270 270 270 288 274 200 148 
Cap~ Town 148 140 128 201 265 2215 291 299 317 308 244 173 ua 
Colombo 125 120 150 213 249 258 2GO 257 257 216 183 141 125 
Cyp1us 128 115 124 191 2.10 249 247 247 255 2« 186 136 128 
Oakor 1« 134 129 us m 210 2n 212 284 307 270 178 144 
Oonvor 134 114 103 102 110 110 153 185 201 211 199 169 134 
Fnhbnnks 130 120 115 128 148 148 155 167 168 168 167 139 130 
Folklands 152 139 135 135 143 252 272 275 280 300 272 194 152 
Glbu1llar 92 84 82 103 144 172 173 169 171 173 157 110 92 
Hongkong 111 110 145 190 216 227 230 192 174 161 149 .134 111 
Honolulu 130 115 108 114 159 139 130 124 152 191 174 144 130 
lcolnnd 89 79 79 88 128 144 154 154 ISO 152 139 102 89 
Jamoica 143 119 115 112 139 161 229 233 m 232 229 202 143 
Lagos 155 149 131 182 258 284 291 m 317 324 2s2 173 155 
LOI Palmas 138 124 119 129 197 238 244 239 242 ~SS 2<0 162 138 
Lima 150 129 126 120 150 164 257 251 252 258 252 209 150 
Los Angeles 134 114 103 102 11& 110 111 174 200 204 191 163 134 
Malta 108 97 97 143 180 204 204 201 205 20S 171 117 106 
Mauritius 148 130 138 230 272 285 2219 295 304 281 214 155 148 
Moxlco 138 111 101 103 143 128 181 214 214 220 208 182 13& 
Moscow 96 92 92 152 176 190 199 1116 196 190 147 116 96 
Nnhobl 150 134 135 219 266 285 2U 295 309 2114 220 158 150 
Now Oolhl 121 115 153 205 238 247 248 246 229 18 1 153 138 121 
Now York 139 116 111 110 110 171 199 215 218 220 211 186 139 
01nka 112 110 125 176 196 206 197 167 143 138 135 134 112 
Po1th 129 119 150 213 247 257 228 197 182 162 148 140 129 
Rio do Jnneho 153 139 135 134 159 263 272 275 274 286 27' 197 153 
Salisbury 153 140 133 213 268 289 291 300 321 305 232 164 153 
Sciychelles 150 129 138 229 262 276 2n 286 301 276 2C8 148 150 
S ingapore 121 115 153 205 238 247 248 246 243 229 173 131 121 
Suva (s) 122 114 112 155 183 191 199 185 148 173 141 13J 122 
Suvo(I) 145 154 135 176 181 158 149 147 117 157 238 180 145 
Sydney (s) 111 110 145 190 216 227 194 181 172 144 144 134 111 
Sydney (I) "1 129 128 120 154 130 121 117 115 117 183 205 147 
Toh(!mn 130 120 150 213 249 258 250 257 266 234 176 141 130 
Vancouver 133 J IG 110 110 126 122 124 152 156 173 181 153 133 
Wolllnglon (s) 112 110 120 174 191 188 186 169 155 139 140 124 112 
Wolllnglon (I) 143 141 135 13~ 139 120 107 107 110 164 188 188 143 
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RSGB RADIO COMMUNICATION EXHIBITION 
REPORT 

In mid-1975 rhe idea of re11ivi11g the RSGB Radio Co1111111111ica­
tio11 Exhibi1io11 was cam•assed among traders at rite Wob11m 
Abbey Rally and farer ar t!te Leicester ARRA Exhibition. 
Following a favourable response from rite trade, the decision 
was made by the Society 10 hold a three-day exhibition at 
Alexandra Palace at t!te end of July 1976, and potemiaf 
exhibitors were advise</ of rhis in February 1976. 

Around t!te begi1111i11g of J11ly 1976 t!te Amateur Radio 
Retailers Association (AR RA) circularized their members and 
pote111ial 11011-member exhibitors to the effect t!tat any deafer 
who at1e11ded a11y major exliibitio11in1976 would not be i11vited 
to attend the ARRA Leicester Exhibition at t!te end of October 
1976. In consequence of this, the RSGB also circularized 
potential exhibitors giving the backgro1111d to the planning of 
its exhibition and co111111e111i11g 011 t!te safielll poin ts in the 
A RRA circular. 

Aft!to11gl1 during the time t!te RSGB Radio Co1111111111icatio11 
Exhibition (Radcomex 76) was being organized t!te ARRA had 

R ADCOMEX 76 was opened at noon on 30 July by Lord Wallace 
of Coslany. In his opening address he spoke of his long-felt 

desi re to become a radio amateur and how, although personal ci r­
cumstances had never permitted him to realize this ambition, he had 
felt some consolation In the fact that a n·ember of his immediate 
family had taken up the hobby Instead. 

The contact with the Society that had ensued had led him to raise 
various issues concerning amateur rad io In Parliament and this in 
turn had brought an appreciation of the great achievements ol the 
Society and i ts members in the fields of research and emergency 
service. 

It was, he said, his profound conviction that the value and service 
of radio amateurs had not been given the recognition and publ icity 
they deserved, and that there was still "a good story to be told". 

After the formalities were over, Lord and Lady Wallace toured the 
exhibition, accompanied by the Mayor of Haringey, Councillor Vic 
Butler; Mrs J oyce Butler, MP; Roy Limb, G8FLA, Chief Executive of 
Haringey; and RSGB President John Allaway, G3FKM. 

There was a reception for overseas visitors held during the 
evening of 30 July which was attended by radio amateurs from New 
Zealand, Norway, the Sudan, Sweden and the USA. 

Each day there was a raffle held for a Marconiphone 12in Iv 
receiver, and the following were the lucky winners: J . Carney of 
Luton (Friday), F. S. G. Rose, G2DRT, of High Wycombe (Saturday) 
and W. A. Dix of Chelmsford (Sunday). 

Around the stands 
Aarvak Electronics displayed an interesting selection of new and 
surplus components, including a useful-looking range of ferrite 
rings and rods suitable for use in braid-breakers. 

The Amateur Radio Bulk Buying Group was showing examples 
of equipment built from Its kits, Including the now-classic G3ZVC 
ssb transceiver. One new kit shown which could prove popular was 
the Electronics Today lnternalfonal 144MHz power amplifier (see 
below). Other new Items of Interest included a crystal-controlled 
toneburst generator. a high-stability version of the Catronics DFM5 
frequency meter and a kit for the Wireless World Teletext decoder. 

The firm is the UK agent for VHF Communications and the stand 
featured an impressive display of equipment built from designs in 
that magazine. 

The Amateur Radio Mobile Society exhibited various equip­
ment suitable for mobile operation, together with Its newsletter and 
other Information about the society's activities. 
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not com1111micated the feelings of its members to t!te RSGB, 
t!te Society mar(c• s trenuous efforts to co111ac1 the secretary 
of t!te ARRA to arrange a meeting to discuss t!te problem wltic/1 
fwd arisen. Contact was eventually made and the secretary 
agreed to arrange a meeting, but in the eve/// this meeting did 
not rake place. 

Tire Socie1y did not accept rfrar lwfdi11g its exflibitio11 in 
London in July was in co11flict with t!te Leicester Exhibition in 
October. Tlte Society has a duty to its members to organize 
convemions and/or exhibitions wlticfi wilt artract the 111axi11111111 
1111111ber of members and ilte ge11eraf public, and wit!t a pop11/a­
tio11 i11 London and t!te SE region of 10- 12 111illio11, rite 1111111ber 
of members in r!tat part of tfte coumry is correspondingly !tig!t. 

Aft/tough several well-k11ow11 a111aie11r radio traders did 1101 
a11e11d Radco111ex 76, a considerable number did so and 
expressed satisfaction with the eve/If. During t!te three days 
of the exhibition rite a11e11dance was almost 5,000, and t!te 
Society is grateful for such magnificent support. 

A MSAT (UK) had a superb model of Oscar 7 on display, built by 
F6DBG and F1DRG, and a continuously-running slide and tape 
show gave details of amateur satellite operation. 

A xial Products exhibited its range of vhf and uh! aerials, as 
well as a selection of semiconductor devices and other components. 
One interesting offering was a novel combined toneburst generator 
and time-out warning device. This incorporates a crystal-controlled 
tone oscillator with a 50ms delay so that the carrier has time to open 
the repeater squelch before the tone is sent, thus allowing consistent 
access with a short 250ms tone. 

Also on display was ammonium persulphate etching fluid which 
Is much faster than the ferric chloride commonly used for this 
purpose. 

As usual, B . Bamber had an enormous choice of ex-equipment 
components, hardware and Pye rt spares. Of particular interest 
were some variable-voltage stabilized PSUs giving 0-24V at 500mA 
and a large range of ex-equipment panel melers. 

The British Amateur Radio T eleprinter Group showed 
various working Items of typical rtty equipment, Including an 
auto-transmitter. The new and complete ly revised edition of the 
group's publication RTTY the easy way was also on view. This 
includes complete constructional details of a terminal unit suitable 
for both beginners and established rtty operators, and some special 
components lor this design were available on the stand. 

BBC Ceefax gave a convincing display of this colourful new tv 
Information system, which has almost completed the experimental 
stage before going into full service. Ceefax "pages" can be 
received on an ordinary Iv receiver equipped with a special decoder, 
and give all kinds of Information, from news headlines and weather 
forecasts to sports results and financial news. BBC1 and BBC2 each 
have their own 100-page magazine, so there is plenty of material to 
choose from. Three pages were devoted to Radcomex 76 for the 
duration of lhe exhibition. 

One problem at the moment is lhat the decoder required is rather 
expensive to buy ready made. However, kits are al ready available 
(and shown elsewhere in the exhibition), and In any case the price is 
expected to fall dramalically as soon as special-purpose ICs are 
produced. 

BBC Radio London set up a stand but unfortunately were unable 
to participate In the exhibition due to an Internal dispute. 

One of the pleasant surprises In an exhibition like this is to dis­
cover the extent of the range of goods offered by many well-known 
firms. Certainly this was true of the J . Birkett stand. The range of 
new components, often branded full-specification devices, was 
impressive and there were several "snips" to be found (eg an RCA 
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"How much Is t hat ?" 

CA3089E for £11). Also shown was a useful range of crystal filters 
and ex-equipment crystals, as well as new multimeters and other 
small test gear. 

S . J . B ranson showed several Items of test equipment. There 
was also a good selection of waveguide components, including 
travelling wave tube amplifiers. The stand also featured a rather 
formidable-looking remotely-controlled antenna tuning system 
which attracted a good deal of interesl. 

Burns SCS was showing its well-established line of test equip­
ment, toaether with a selection of semiconductor devices and other 
components. Thec?mpany is an agent for Motorola business radios, 
and the MX300 Series hand-portables were among those shown. 

"Time" was the main theme of the Bywood stand, and its horo­
logical exhibits ranged from wooden pendulum clock kits to the 
latest digital clock designs. 

Lurking under one of the tables was the prototype of Vldetly, a 
tty-compatible keyboard and vdu based on the National Semi­
conductors SC/MP microprocessor chip. The display was shown 
on a 625-llne tv receiver equipped with a uhf modulator. Although 
the device is primarily intended for use as a microcomputer terminal 
It should also be of interest in the rtty field. Production samples are 
expected to be available later this year. 

The C & C Electronics stand featured the flrm's wide range of 
crystals for popular vhf transceivers and also for use as frequency 
standards. There were bargains to be found among a selection of 
crystals apparently manufactured for the old band plans (we beat a 
hasty retreat I>. 

One of the highspots of the exhibition, In more senses than one, 
was the Clarbrook Engin eering stand. All day the telescopic 
tubular masts were seen goina up and down, and adults as well as 
children were having fun operating the winches and foot pumps. 

The centrepiece of the display was the trailer-mounted version of 
the Hilomast, which was being shown for the first time, but there 
were other examples that were wall-mounted and base-mounted in 
order to show the convenience and versatility of the Hilomast 
system. 

Cobham Engraving was producing personalized callsign badges 
"on the spot" from its wide and attractive range. One of the most 
popular is a rectangular badge with while lettering on a choice of 
coloured backgrounds which features the BARTG, RAEN or RSGB 
emblem. 

Sharing the stand was Fulcrum Engineering which was showing 
a cassette player, sto1age system and lnmr> combined in one com­
pact unit. 

The display of CSE Electroni cs included two interesting RCA pa 
modules and associated PCBs. Model R17M18 ls a 144MHz amplifler 
with an output of 18W from only 100-150mW drive, while the R44M10 
module can deliver 10W at 432MHz for the same drive. The modules 
are only a few Inches long and would seem to have several applica­
tions in the design of compact amateur equipment. 
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M. N. Corbett exhibited a selection of ex-equipment boards and 
components, together with a range of coaxial cable and some 
substantial aluminium enclosures. Also shown was the G. Packer 
ORA locator/distance tabulation which is available individually 
computed for any given location. 

c. P . D ev elopments had a varied display, including used equip­
ment, new and ex-equipment components, and fast pcb etching 
fluid. Mention must be made of a 12V SA regulated power supply 
which was shown. These are offered as completely built and tested 
units al £9.50 and carry one year's guarantee. 

Dat ong Electro nics demonstrated Its famous rf clipper and the 
more recent frequency-agile Oller and repeater timer. 

What Is possibly the ultimate In add-on units was also shown for 
the Orsi time In prototype form: the cryptically named Up-Converter. 
This remarkable device converts any amateur band receiver covering 
28-29MHz or 144-145MHz into a 60kHz-30MHz general coverage 
receiver without, it is claimed, any loss of performance. In this way 
all the sophisticated and expensive features of the main receiver can 
be utilized over a much wider frequency range. Operation is simple: 
all that is required is to connect the unit In series with the aerial lead 
to the main receiver and select the required 1MHz tuning range with 
a front-panel switch. The Up-Converter should be available later 
th is year at a price "less than a low-cosl general-coverage receiver" . 

The range of products exhibited by D o ra m showed an increasing 
Involvement In the amateur radio fleld. Prominent on the stand were 
a new range of vhf aerials for mobile use, crystals for the 144M Hz 
band and the Microwave Modules range which Is now stocked. 
The Orm Is expanding in other directions as well-the first of a new 
range of 25 kits was on display. This was a high-quality Band 2 Im 
tuner; other kits Include a bench power supply and an al generator. 

Electronic D igital C locks had some attractive examples of 
these on display, together with some bargain component packs. 

" Electronics T oday International " showed several items built 
from designs featured in that magazine. These included an elec­
tronic music synthesizer and electronic clocks, but one item of 
special Interest was a 45W ampliOer for the 144MHz band (described 
In the September issue of ET/). This Is designed for use with mobile 
transceivers having a power output of around 10W fm. The circuit 
uses a single 2N6084 transistor, and tx/rx switching is carried out 
using diodes and coaxial lines thus avoiding the need for an expen­
sive coaxial changeover relay. 

The F. R. Galka stand was packed with oscilloscopes, signal 
generators and other test equipment. The selection was good and 
the Items looked clean and serviceable. 

Garex was showing its well-known range of spares for commer· 
clal radiotelephones, together with some test and rt equipment. 
Also shown was the new Fourmobile 70MHz mobile transceiver. 
This 15W a.m./fm rig is basically similar to the Twomobile, being 
fully transistorized except for the driver and pa, and based on the 
same popular rt components for ease of servicing and ready 
avallobillty of spares. In the event of the 70MHz band allocation 
being lost the equipment Is easily modlfled for another vhf band. 

Another Item of interest was an a.m. to Im receiver conversion kit 
for the Pye Cambridge or Vanguard which uses an ic discriminator 
and Involves only minor modlOcatlons to the existing circuit. 

Greenweld El ectro nics had available a wide choice of lest 
equipment, receivers, transmitters and radiotelephones, as well as 
some ex-equipment components. 

HBR Electronics exhibited a solid-state vdu which, it is claimed, 
solves that age-old problem of rtty reception: the bulky and noisy 
mechanical printer unit. The new unit, which can be set to any one 
of four standard speeds, displays messages on an external 625-llne 
tv receiver fltted with a uhf modulator. If a permanent record Is 
required, all that is necessary is to record the received audio tones 
on an ordinary domestic tape recorder for playback later. 

Another noteworthy item was an sstv message generator. Up to 
256 characters can be stored by this unit, arranged in eight pages, 
and there Is a choice of 64 different characters. The majority of 
components required are available as a kit which comprises a built 
and tested logic board, a keyboard pcb arid diodes for the keyboard 
matrix. 

As usual, J MG Electro nics had plenty to ofter the bargain hunter. 
This included roller coasters, atu components, heavy-duty trans­
formers, test equipment and rack after rack of small components 
and hardware. As with several other stands, many of the Items 
offered were of the type that is almost Impossible lo obtain brand 
new, at least on the amateur market. 

The range of add-on units for vhf and uhf transceivers exhibited 
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by Modular Electronics attracted a lot of interest. These Included 
a new 25W ilnear ampliOer especially designed for the ICOM IC202, 
and a new 432MHz preamplifier. The stand also contained a good 
selection of vhf and uhf components at attractive prices (eg 2N6084 
for £11.251). 

"Practical Wireless" was exhibiting several built examples of 
Its designs, Including a capacitance meter, general-coverage re­
ceiver, digital frequency meter, wobbulator, morse code fllter and a 
hf crystal converter. One focal point of the stand was a demonstra­
tion of the Vldeowriter featured in the August Issue. T his is an 
electronic typewriter which presents an alphanumeric display on a 
625-llne tv receiver ntted with a uht modulator. 

Another attraction was the special event station GB3PW which 
was operated from the stand by the magazine's editor, Lionel 
Howes, GSA YA. 

Sharing the stand was PracUcal Tele vision, and its display included 
a Teletext decoder bull! from a design published in that magazine. 

The Mayor of Haringey, Coun. Vic Butler, tries out the 
Vfdeowriter on the "Prac tical Wireless" stand, watched by 

Roy Limb, GSFLA, Chief Executive of Haringey 

The Radio Amateur Invalid and Bedfast Club had a display of 
Information about Its activities. Also shown were a band edge 
marker and an rf field Indicator designed and built for blind radio 
amateurs by Alan Dryborough, GSHEV, and now available !hrough 
the club. 

Radiotronics offered a varied assortment of plugs, hardware, 
some test equipment and components. There were also some use­
ful mains fi lters. One of the best-selilng lines for obvious reasons 
was real leather cases for hand-portable transceivers at 15p each I 

As usual the RSGB stand had a large display of books and 
Society requisites, and members of the HQ staff and certain commit­
tees were on hand to deal with queries. 

Dan Tilcoc k was showing an extensive range of tools, including 
several spanner sets, together with some used equipment. 

The UK FM Group (London) was displaying Information about 
Its activities, including copies of its newsletter and the booklet 
G83LO- what you hear and why. 

There were bargains in Instrument cases and boxes to be found 
on the West Hyde Developments stand, as wel l as a range of 
tools and other hardware. 

Talk-in and demonstration stations 
The talk-In service was operated by a rota of 30 members of Grafton 
Radio Society and Southgate Radio Club, under the guidance of 
Michael Fadil, G4CCA. The Society is grateful to all ot them for 
their magnificent efforts. Equipment used was as follows: 

Band (MHz) Callslgn 
1-8 GB3RS 
3·5 GB3RS 
144 GB2VHF 
144 GB2VHF 
144 GB2VHF 
144 GB2VHF 
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Mode 
ssb 
ssb 
ssb 
fm 
fm 
fm 

Equipment 
FT101 
SB102, SB200 
FT221 
IC22A 
TS700 
KP202 

Aerial 
Dipole 
Dipole 
Collinear 
Collinear 
Collinear 

The equipment w.as In the main loaned by club members and the 
aerials were erected with the assistance of a BBC rigger. 

Several standard routes were drawn up and displayed in front of 
the operators. T he progress of incoming mobile stations was noted 
on special cards bearing the time and location when first contacted, 
together with other 1relevant details. 

A small number of complaints were overheard to the effect that 
the talk-in service had "monopolized" channels, but against this 
criticism it should be noted that a gratifying number of amateurs 
took the trouble after reaching the exhibition to personally thank the 
operators. 

The demonstration station GB2AP was also operated by mem­
bers ot the Grafton and Southgate clubs. Equipment comprised 
a complete Drake-line station kindly loaned for the event by Radio 
Shack Ltd, and well over 200 contacts In 40 countries were made over 
the three-day period. 

Credits 
The Society extends Its thanks to all the individuals and groups who 
worked so hard to make the exhibition a success and to the many 
traders who supported it. 

Particular mention must be made of the help received from Phil 
Thorogood, G4KD, who placed his vast exhibition expertise at the 
Society's disposal; members oijcommittees who were In attendance, 
and members of headquarters staff whose sterling efforts before 
and during the exhibition contributed greatly to Its success. 

Future plans 
Following the success of Radcomex 76, it has been decided to hold 
an International Radio Communication Exhibition and Convention 
at Alexandra Palace on 6-8 May 1977. 

The convention wlll cover hf, vhf and microwaves, with lecture 
streams on all three subj ects on the Saturday, and it will be followed 
In the evening by a dinner and dance. 

Correspondence 
S everal members have written to the Society about 
Radcomex 76, and It is hoped that those who were dis­
appointed by the absence of c ertain traders w ill appreciate 
from the above report that this was entirely due to actions 
over which the Society had no control. 

As we go to press, the following statement has been 
received from the ARRA 

Statement Issued by the Amateur Radio Retailers Associ· 
ation, Sunday 8 August 1976 

The members of the Amateur Radio Retailers Association wish to 
express their regret to the visitors to the Alexandra Palace Exhi­
bition who were disappointed at the absence of many major traders. 

We feel It Is necessary to present some explanation and this 
follows. 

Early In 1976, a circular letter was sent out by the RSGB to all the 
major dealers in the UK. This letter asked each dealer if he was 
available to put on a stand at a proposed exhibition at the Alexandra 
Palace. Most of the leading suppliers of amateur equipment replied 
to the effect that, for a variety ot reasons, they could not attend. 

Some of the factors influencing their decision are as follows: 
By the time a prospective exhibitor has paid for his stand materi­

als, fees to the organizers, staff accommodation and transport 
costs, he has spent a great deal of money. T he majority of the 
members of the A mateur Radio Retailers Association had already 
committed their 1976 budget to the existing Leicester exhibition and 
It was simply not possible to afford two major shows in this particu· 
far year. 

It was inadvisable- to time the A lexandra Show at the peak holiday 
period, when many families are out of this country, dealers' staff 
are reduced In number and Interest In amateur radio is at Its lowest 
ebb. 

The members of 1he Amateur Radio Retailers Association have 
always supported t he alms ot the Radio Society of Great Britain 
and will cont inue to do so In the future. 
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YOUR SOCIETY 
Q URING the past three years the Radio Society of Great Britain 

the national society In the UK for radio amateurs, has gained mor~ 
tha'! 5,000 new members, many of whom have I/Ille idea of the Society's 
act1v/Ues, apart from receiving Radio Communication, possibly 
entering contests and using the QSL Bureau. This article is intended 
to give these members and many others a brief Insight into the Society 
and its organization. 

What is the function of the RSGB? 
There Is a great deal more to the Society than producing a monthly 
Journal, running contests and a QSL service-although even these 
do not Just happen. Considerable thought, work and backroom 
activities are needed to keep the journal going month after month, 
year after year, and the same Is true of contests and many other 
activities. 

The Society's most Important role Is to co-ordinate the requi re­
ments of r adio amateurs so that It can represent fully their Interests 
when negotiating with national and International authorities. It 
would be unrealistic to Imagine that any licensing authority would 
be willing or even able to deal with each licence holder in Isolation, 
and the Society must therefore be capable of collating all the 
different facets of the hobby for the common good. 

The organization of the Society for these purposes Is achieved 
through the devoted service of a large number of voluntary workers, 
the majority of whom are elected to office by the members them­
selves, with the backing of an efficient full-time headquarters staff. 

What kind of headquarters is necessary? 
The size of the organization necessarily depends on the number and 
ex~ent of the services It provides. Much of the work Is undertaken by 
paid staff, while additional speclallst knowledge Is provided by 
members competent In various flelds of activity. The Society's paid 
staff deals with membership subscriptions and records together 
with all the queries raised by members on a vast variety of subjects. 
It also handles members' purchases from the Society of books and 
other goods which It produces. 

A duty of any national society In a specialist subject Is the dis­
~emination of knowledge and the Society does this by the publica­
tion of a monthly Journal, supported by technical books, maps and 
other Items. The production of a Journal and books requires authors 
and editors, quite apart from printing, organization and money 
Invested, and In order that the technical content is factual and 
reliable all material must be checked by experts In the particular 
subjects covered. 

Although a number of good reasons can be advanced for setting 
up the administrative centre In the provinces, Investigation has 
shown that the advantages of operating the Society from London 
are overwhelming. Present population statistics show that In 
Greater London there Is a population of 7·379 million, in Birmingham 
1·013 million, Glasgow 0·894 million, Liverpool 0·603 million, Man­
chester and Salford 0·672 million, and Leeds and Bradford 0·796 
million. · 

The Society's present organization 
The Society is governed by a Council consisting of eight ordinary 
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members elected by national ballot, and seven zonal members who 
are elected by members resident In their respective zones. 

The President of the Society Is assisted by the Executive Vice­
President, the Immediate Past-President, the Honorary Treasurer 
and the Telecommunications Liaison Officer. He is elected by the 
Council and is usually a Council member who has served in this 
capacity for several years. Occasionally a distinguished person In 
the radio science or other fleld Is elected as President; such persons 
have benefited the Society In the past and will continue to do so in 
the increasingly complex negotiations with the authorities which 
frequently take place. 

The Honorary Treasurer, who is elected by Council. is usually a 
professional accountant and a member of the Society. 

The Telecon1munlcations Liaison Officer Is elected by Council to 
maintain a continuous contact at various levels with our administra­
tion on all matters affecting amateur licences in the UK on behalf of 
all amateurs. 

In addition to the elected members, the Secretary of Council is the 
General Manager/Secretary. He Is responsible for convening 
meetings and preparing the agenda, recording the proceedings 
and carrying out Council's decisions. 

The Editor attends Council meetings to collate material which Is 
to be published In Radio Communication and advise on editorial 
matters. 

How does a member become a Council member? 
Any corporate member, licensed or otherwise, may become a 
member of Council, provided he has been a member of the Society 
for at least three years and Is properly nominated by 10 corporate 
members. Elections are held every year to flll the vacancies that 
occur, and notice of these elections Is published in Radio Com­
munication. 

Successful candidates are usually those who have become well 
known to the membership generally, either for their work for the 
Society, service to clubs or for some other activity (such as contri­
buting to Radio Commun/cal/on) which has attracted members' 
attention. Recognition usually takes some time to achieve but this 
should not prevent any prospective candidate from seeking election. 

Election as an ordinary member will require a much larger vote 
than for a zonal member, since In the latter case only residents ot 
the particular zone are eligible; the percentage of the total vote in 
either case is usually similar. 

T he period of office Is three years, which may be followed by a 
second period of three years II the member Is re-elected. Alter this 
there Is a compulsory break of one year before a further nomination 
for election can be accepted. Council members are not permitted 
by law to receive any payment by reason of their office, nor may they 
be paid for their contributions to the Society's publications white 
they are In office. 

Ordinary members of Council usually serve on a number of 
Society committees, while zonal members are automatically 
members of the Membership&. Representation Committee and being 
responsible for a zone are expected to keep close contact with their 
Regional and Area Representatives and all activities In their respec­
tive zones. 

The number of Council meetings held In any particular year is 
decided at the January Council meeting, although the President 
may call special meetings whenever business demands such 
action. 

Regional and Area Representatives 
In order to maintain close contact with the membership the country 
Is divided Into 20 regions, each of which has its own representative. 
A Regional Representative must be nominated by five corporate 
members in his region and a ballot Is held If there is more than one 
nomination In any region. The period of office of an RR is three years 
and there are no restrictions on re-election. 

An Important responsibility of Regional Representatives Is to 
keep contact wi th their Area Representatives and with all the 
affiliated clubs and societies In their regions and to provide regular 
Information about local activities for publication under "Club News" 
In Radio Communication • 

Most regions cover wide area.s of the country and to provide more 
Intimate contact within smaller areas, Area Representatives are 
elected. As with Regional Representatives, Area Representatives 
must be nominated by . Ove corporate members and a ballot held 
where necessary. 
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standing committees 
As it is impossible for Council to handle In detail all the subjects 
it has to deal with, It has a number of standing subject committees, 
membership of which Is approved by Council at its first meeting of 
the year. Each committee elects l1s own chairman and secretary, 
and agenda and minutes are prepared by the individual committees 
and circulated to Council and committee members by headquarters. 
Important decisions from the committees that call for Council 
approval are referred to Council as recommendations. 

For a committee to have a reasonably balanced opinion it is 
necessary to have a membership of eight or ten persons who are 
prepared to devote significant personal time and effort to the 
particular work of the committee. 

The numerical strength requ ired for this work, leaving aside the 
affiliated specialist groups, ls between 112 and 140. However, several 
Council members are members on more than one committee and 
this reduces the number of persons required to around 90. 

The present standing committees have developed over many 
years to deal with various matters as they arise and new committees 
are set up when needed. The committees are responsible to Council 
for the following matters: 
Finance & Staff. This committee Is responsible for the supervision 
of all Society finances and the preparation of the annual accounts. 
It Is also concerned with the appointment and salaries of senior 
headquarters staff and with the financing of publications. 
Membership & Representation. All zonal Council members are 
automatically members of this committee, which Is concerned with 
membership and the Society's scheme of Regional Representation. 
T echnical & P ublications. Matters of a technical nature are con­
sidered by this committee. It Is also responsible for the planning 
of all the Society's publications, and reviews technical articles 
submitted for publication In Radio Communication. 
Telecommunications Liaison. All matters concerning the 
amateur service In relation to the licensing authority are referred 
to this committee for consideration and action. 
IARU Working Group. All material and decisions arising from the 
UK for consideration by the International Amateur Radio Union are 
handled by this committee, which Is also responsible for recom­
mending Society delegates to IARU conferences. 
Education. This committee Is concerned with educational matters 
of Interest to the membership. These Include special lectures at the 
Science Museum and elsewhere and the provision of material 
to assist candidates for the Radio Amateur Examination. Certain 
members of the committee also sit on the City and Guilds Advisory 
Panel. 
Educational V isits Scheme Working Group. T his Is a joint 
working group formed from the M & R and Education committees 
and Is concerned with the establishment and operation of a scheme 
of systematic lecturing by experienced amateurs in technical 
colleges and schools. 
VHF. This committee deals with matters of Interest to members 
operating In the amateur bands above 30MHz, such as band plan­
ning, beacons and other vhf and uh! services. 

Two sub-committees of this committee deal with microwave and 
repeaters respectively. 
Propagation Studies. All propagation studies are the primary 
interest of this committee which Investigates unusual forms of com­
munication by aurora or sporadlc-E. It Is also concerned with the 
establishment and supervision of a world-wide chain of 28MHz 
beacons. 
Contests Committees. Two separate committees deal with hf and 
vhf contests respectively. These draw up the contest rules, adjudi­
cate the results, Issue the appropriate awards and certificates for 
the winning stations, and submit details for publication in Radio 
CommunlcaUon. 
Mobile & Exhibition. The function of this committee is to organize 
any Society rally, convention or exhibition, and provide bookstalls 
at other rallies, conventions and exhibitions. 
Interference. All matters concerning Interference from or to 
amateur stations are referred to this committee which assists 
members generally In overcoming Interference problems. It also 
maintains contact with the authorities on Interference matters. 
Ray n et. This committee organizes and controls the Radio Amateur 
Emergency Network. Regular meetings of controllers from the active 
areas are held at headquarters, and routine exercises are organized 
from lime to time to test efficiency. The whole scheme is operated 
as a single unit. 
Affiliated organizations: British Amateur T elevision Club and 
British Amateur Radio T eletype Group. These specialist groups, 
catering for amateur television and radio teletype, maintain close 
liaison with the Society by having representation on one or more 
of the Society's standing committees. 
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The Society takes considerable care In the choice of persons 
asked to serve on Its committees. They are usually those who have 
established their position In one field or another, and in specialist 
subjects they may be sought for their professional qualifications. 
Such persons can make notable contributions to the Society's work 
and standing. Not all the most suitable persons live within reason­
able distance of the meeting places and in these cases they are 
sometimes made corresponding members. When the majority of 
members of a committee live, say, in the Midlands or the North, 
meetings are held wherever convenient to reduce the travelling time 
and cost. 

Honorary officers 
In addition to Council and committee members, there are also those 
who devote their efforts to many other Society services. The OSL 
Bureau Is operated by a manager and 24 sub-managers who sort 
and mail QSL cards. The awards managers, hf and vhf, sort claims 
and arrange delivery of the prized certi ficates. 

Handling of the Society's trophies Is undertaken by the trophies 
manager. 

The slow morse practice transmissions organizer is responsible 
for the functioning of this service which Is manned by a devoted 
band of enthusiasts. 

Beacons are much more lhan Just black boxes of fixed trans­
mitters connected to aerials In backyards. Beacon transmitters are 
usually located In favourable sites on hills, and may be at a BBC or 
IBA transmitter site, and licences to share their masts are nego­
tiated with the relevant authority. Maintenance of equipment Is 
often a time-consuming Job and It is only by the dedication of the 
beacon-keepers that these useful signals continue with l ittle 
Interruption. 

T he Intruder Watch, which also depends on a dedicated group of 
members, Is led by the Intruder Watch organizer and observes, 
traces and reports commercial transmissions or their harmonics 
In the amateur bands, and has gained the respect of national and 
international authorities. 

Stil l other members of the Society Ond time from their occupational 
and private commitments to attend professional committee meet­
ings of BSI, CCIR Study Groups, BREMA, the Frequency Advisory 
Committee and the City and Guilds Radio Amateur Examination 
Advisory Committee. 

Headquarters or&anization 
The establishmentls In two fundamental sections, managelll1!nt and 
editorial, both of which are responsible to Council for direction. 

Amateur radio being a hobby of so many different facets, the 
Society's headquarters organization has to serve the members in 
many different ways. T he amount of work Involved is not always 
apparent so a few facts and figures may go some way towards an 
appreciation of Its extent. 

The Society has almost 20,000 members, all of whom will com­
municate with headquarters, directly or Indirectly, at least once a 
year regarding subscriptions, le an average of 400 communications 
a week. During the past two years new members have joined the 
Society at a rate o·f 2,000 a year, added to which some 2,500 to 3,000 
members change their address every year, resulting In some 100 
additions and amendments to records each week. A considerable 
number of members wil l also write or telephone on a wide variety of 
subjects. 

In addition at least half the membership will order a publication or 
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other item during the course of a year and these goods are also sold 
directly to non-members: The Society also receives a significant 
number o·f orders from trade outlets in the UK and overseas. To 
handle this stream of orders, the packing and despatch of goods 
efficiently and economically is a continuous process, and the 
ordering and maintenance of stocks requires constant supervision 
if would-be purchasers are not to be disappointed. Publications 
from the USA, although ordered in good time, are often delayed by 
surface mail and customs clearance and the prices of these books 
have to be changed frequently to keep in line with the exchange 
rates. 

In evaluating these activities two facts which may be useful as 
yardsticks are the size of the postage and telephone bills shown in 
the annual accounts. In the case of telephone costs, ii can be taken 
that for every call we make, we receive at least three from members. 

Many people-members and non-members-visit headquarters 
and are always welcome, not only residents of the London area but 
people visiting or passing through the capital from the UK and 
overseas. This demonstrates the importance of headquarters being 
as near to the centre of national communications as possible. 

Management 
The overall administrative responsibil ity is vested In the General 
Manager/Secretary who has, with his staff, to deal with all Society 
affairs except editorial. 

All incoming mail Is sorted Into appropriate sub-divisions and 
passed to the relevant section for action as soon as possible after 
the office opens at 9.15am, Monday to Friday. All money received is 
totalled by the accounts section and banked the same day. Subscrip­
tion payments are listed and passed to the subscriptions records 
section, as are changes of address and particulars of new members 
whose applications for membership have been approved by Council. 

Cash and trade orders for publications are dealt with by a 
separate section and are turned round as fast as possible: postal 
collection of letters and packets being made each day. All mail Is 
normally sent second class unless specially directed-the GB2RS 
News Bulletin is sent first-class to ensure its arrival on time for the 
newsreaders. 

The General Manager's secretary produces a vast quantity of 
minutes, agenda and other material to service the Council and 
Committees. The weekly GB2RS News Bullet in, the quarterly 
Regional and Area Representatives' Newsletter and the bi-monthly 
Repeater Report are regularly duplicated and despatched. Some 

Idea of the amount of work done may be Judged by the single fact 
that this work consumes approximately 100,000 sheets of duplicat­
ing paper per year! This is of course apart from printed matter, log 
sheets and the like which are always available either by post or over 
the counter. 

Editorial 
The preparation of Radio Commun/cal/on involves very much more 
detailed and continuous work than is generally realized. 

Technical articles received are considered by the Technical & 
Publications Committee and, when necessary, submitted to ack­
nowledged specialists In the particular subjects dealt with for 
opinion and recommendations. These are passed to the authors 
and after any necessary action has been taken by them the articles 
are accepted for publication. 

All other material for publication-regular features, contest and 
club news, and members' advertisements-are dealt with on receipt 
so that no delay In publication occurs. 

Once accepted for publication, the "copy" has to be edited. and 
re-written and typed when necessary, while diagrams are redrawn 
by the Society's draughtsman. The text goes to the printer for type­
setting, and diagrams and photographs are sent for block-making. 
From this material the pages are made up by the editorial staff. 

In a parallel operation, the Society's Advertising Representative 
deals with al l trade advertising in a similar manner. It should be noted 
that all advertising costs are recovered from the Income received 
from advertisers. 

All the various processes involved are subject to a very tight 
printers' schedule so that every issue of the journal goes to press 
on time and can then be despatched In advance of the publication 
date. 

A recent Innovation has been the appointment of a member of the 
editorial staff as Book Editor to work on the Society's books. Apart 
from the RSGB Amateur Radio Call Book, preparation of which Is a 
continuing process throughout the year, editorial work on books 
had previously been undertaken by spare-time volunteers outside 
headquarters. The Book Editor also prepares the script lo r the 
GB2RS News Bulletin each week. 

This brief outline of the functions of headquarters should 
enable members to appreciate 1he extent of the work under· 
taken on their behalf. 

RSGB QSL BUREAU SUB-MANAGERS 
(At 1 September 1976) 

G2: 

G3 and G4 two-letter 
calls, GS calls and 
GC calls: 

G6 two and three­
letter calls: GS 
calls: 
G3AAA·DZZ: 

G3EAA-HZZ: 

G31AA-KZZ: 

G3LAA-NZZ: 

G30AA-PZZ: 

G3RAA-RZZ: 

G3SAA-TZZ: 

GSUAA-VZZ: 

G3WAA-XZZ: 

J. W. Russell , G2ZR, 55 Holcombe Close, 
Bathampton, Bath BA2 6UP. 

E. G. Allen, G3DRN, 30 Bodnant Gardens, 
London SW20 OUO. 

Mr & Mrs A. J. Mathews, G6QM, 62 Ashlands 
Road, Hesters Way, Cheltenham GL51 ODE. 

C. A. Bradbury, BRS1066, 13 Salisbury Avenue 
Cheltenham GL515BT. 

S. L. Newport, G4DEV, 101 Ellbank Road, 
El th am, London SE9 1 QJ. 

G. L. V. Butler. G2BUL, 130 Coulsdon Road, 
Old Coulsdon, Surrey CR3 2LE. 

C. A. P. Henderson, G8KNW, 76c The Avenue, 
Beckenham, Kent BR32ES. 

J. H. Brazzill, G3WP, 43 Forest Drive, Chelms­
ford, Essex CM1 2TT. 

D. Dell, G3PQF, 6 Rye Close, Farnborough, 
Hanis GU14 9LU. 

E. G. Allen, G3DRN, 30 Bodnant Gardens, 
London SW200UD. 

M. N"ewlon, G3UKW, 2 Marlowe Court, Gar­
forth, Leeds, LS25 1 PR. 

F. G. Rylands, G2VF, 39 Parkside Avenue, 
Millbrook, Southampton, Hanis S01 9AF. 
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G3YAA-ZZZ: 

G4AAA-AZZ: 

G4BAA-BZZ: 
' 

G4CAA-CZZ: 

G4DAA-DZZ: 

G4EAA-EZZ: 

G4FAA-FZZ: 

GB: 

GD: 

GI: 

GM: 

GW: 

BRS and A 
numbers: 

H. R. Boutle, G2CLP, 14 Queen's Drive, 
Bedford. 

C. Johnson, BRS31379, 118 Harvest Road, 
Smethwick, Warley 667 6NG. 

R. F. Rawlings, G3WBV, 74 The Lindens, 
Fleldway, New Addington, Surrey CRO 9EL. 

T. Cheesley, G4CHP, 2 Willows Close, Upper 
Tasburgh, Norwich NR15 1NE. 

D. Buckley, G3VLX, 16 W ood Ride, Petts 
Wood, Orpington. Kent BR5 1PX. 

P. C. Barry, BRS22730, 32 Rutland Avenue, 
Sldcup, Kent DA15 9DZ 

E. Gibbins, 23 Derry Downs, Orpington, Kent 
BRS 4DT. 

C. Turner, GBNL, 56 Sunny Bower, Tottlngton, 
Bury, Lanes BLB 3HL. 

W. P. Waid, GD3GQX, 1 Mount Wiiiiam, 
Summer Hill, Douglas. Isle of Man. 

R. R. Parsons. Gl3HXV, 45 Erinvale Avenue, 
Belfast BT100FP. 

D. R. Macadle, GMSMD, 11 Marchmont Road, 
Ayr KA72SB. 

J . L. Reid, GW3ANU, 28 Waterston Road, 
Cardiff CF4 2SS. 

D. Bourne, G4CYW, "Roughways", Chub 
Tor, Yelverton, Devon PL20 SHY. 

693 



Nominations for election to the 1977 RSGB Council 
The Articles of Association require that not later than 10 September 
in each year the Council will send to each member entitled to vote 
a list of those Council members who retire by rolation or for any 
other reason on the succeeding 31 December. The list must indicate 
those members who are willing lo accept nomination for re-election 
and the list must also Indicate whether the vacancies are to be filled 
by election of an ordinary member or on a zonal basis. 

The following mern:,ers retire at the end of this year: 
Ordinary members 
Mr R. J. Baker, G3USB, (by rotation) who does not wish to be 
nominated. 
Mr P. Balestrlnl, G3BPT, (by rotation) who will accept nomination 
for re-election. 
Mr 0. Byrne, G3KPO, (by rotation) who does not wish to be nomi­
nated. 
Mr R. F. Stevens, G2BVN, (by rotation) who will accept nomination 
for re-election. 

( council 
proceedings ___ ) 

A b rief report of the Counci l m eeting held on 
6 July 1976 

Present: Or E. J. A llaway (President, In the Chair), Messrs D. J. 
Andrews, P. Balestrini, J. 0. Brown, Or D.S. Evans, Messrs R. W. 
Fisher, W. F. McGonigle, C.H. Parsons, 0. M. Pratt, W. A. Scarr, 
A. W. Smith, G. M. C. Stone, C. J . Thomas (members o(Councl/); 
G. R. Jessop (general manager), A. W. Hutchinson (editor), 0. A. 
Evens (minutes secretary). 

Apologies for absence were received from Messrs D. Thomas, 
R. Baker, 0. Byrne and R. F. Stevens. 

The President said that he had received a letter from Mr J. Petty, 
who, due to illness, very much regretted that he would have to resign 
from Council. The President said that he would write to him and 
offer Council's sincere thanks for his past efforts on behalf of the 
Society. 

W elsh beacon 
Mr Parsons reported that the Welsh beacon appeared to have 
operated satisfactorily on test. The callslgn of the beacon would be 
GB3SGW in line with the agreed policy between the Society and 
the Home Office for beacon stations to use three-letter callsigns 
for beacons and two-letter callslgns for repeaters. 

Citizens Band 
Mr Jessop reported that he had heard there was a Citizens Band 
Association In existence, based In Cheltenham, and he stressed 
the Importance of Council taking a considered view of the matter In 
order to agree a Society policy. 

Considerable discussion on the subject took place, and It was 
agreed that the Telecommunications Liaison Committee should 
look Into the subject in great delail and prepare a paper for circula­
tion to Council members. 

Data processor 
Mr Jessop reported that the IBM32 would be Installed on schedule 
by the end of July. Mr Brown commented that the price of an IBM32 
had just been raised by 15 per cent but this would not apply to our 
machine as the order had been placed some time ago. 

Finan cial report 
The Interim figures for the nrst nine months of the nnancial year 
1975-6 were circulated by the Honorary Treasurer. Mr Brown 
summarized the figures by saying that In the Orsi nine months the 
deficit was about £1,000 less than had been anticipated. He said 
that It looked as if the financial Ogures for the last three months of 
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Zonal members 
Mr R. W. Fisher, G3PWJ, Zone B, (by rotation) who will accepl 
nomination for re-election. 
Mr W. F. McGonigle, Gl3GXP, Zone F, (by rotation) who will accepl 
nomination for re-election. 
Mr A. W. Smith, GM3AEL, Zone G, (by rotation) who does not wish 
to be nominated. 

Zone A vacancy 
Nominations are also required to 011 the vacancy In Zone A caused 
by the retirement on health grounds of Mr J. R. Petty, G4JW. 

Not later than 10 October next any 10 corporate members may 
nominate any qualiOed member to 011 one of the above vacancies, by 
delivering in one closed envelope to the secretary of RSGB, their 
respective nominations in writing togethtr with the written consent 
of such member to accept office if elected. Each such nominator 
shall be entitled to nominate only one member for election. 

the financial year 1975/76 would, In fact, show some Improvement, 
which was most encouraging news. 

General m anager's report 
Or Evans said that he was still worried about the turnover in staff at 
HQ, and Mr Jessop gave the reasons for this, which had been 
caused by various factors. 

Membership & Representation 
No membership totals were available due to staff holidays during 
which a considerable backlog of new members and changes of 
address had built up. However, these have now been dealt with. It 
was resolved: 
(I) to accept reduced subscriptions from 19 members; 
(Ii) to waive the subscriptions of two members; 
(Iii) to grant life membership to MrJ. R. Shewan, G3UZB; 
(Iv) to grant affiliation to the BBC W esterglen Ariel Radio Club, 

the Carrickfergus & District YMCA Radio Club, the De Aston 
Radio Club, Market Rasen, and the Perry Common School 
Amateur Radio Society, Birmingham; 

(v) to approve the appointments of the following Area Representa­
tives: Messrs J. T. Barnes, G13USS (Belfast &. District) ; L. 
Critchley, G3EEL (Peterborough); J .M. Horrocks, GSFTP (NW 
Manchester); A. B. Langfield, G310A (NE Manchester); F. 
LeCocq, BRS34159 (Jersey); J .E. Martin, GC3YfZ (Guernsey); 
R. Stubbs, BRS14793 (Rhyl & District). 

WARC79 
The booklet, The Amateur Service, which had been prepared by the 
Telecommunications Liaison Officer, had been circulated to 
Council members. In addition, 20 copies had been sent to the Home 
Office, members of the Telecommunlcatlons Liaison Committee, 
IARU W orking Group and Regional Representatives. 

Mr Thomas proposed a vote of thanks to Mr Stevens and, in 
addition, to Dr Evans for their work on the document. Or Evans said 
that he was surprised that a complete system and structure for 
preparing these documents for submission to the Home Office by 
groups responsible for different activities had not been established 
by the Society. 

Comprehen sive licence 
A draft of the proposed licence which the Home Office would issue, 
probably next year, which would combine all forms of operation 
within one comprehensive licence, had been circu lated. (See "Radio 
Communication", July 1976, p491 for details). 

County Emergency Planning Officers 
Mr Balestrlnl said that in the past It had been agreed that RAEN 
could attend county shows etc on a standby basis, but that last year 
It was considered that County Emergency Planning Officers should 
have the authority to call out RAEN If necessary. Following dis­
cussions with the Home Office It had been agreed that County 
Emergency Planning Officers would be included in the new amateur 
licence. 

VHF Manager 
The Pr.esident said that there had been some difficulties with regard 
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lo the post of VHF Manager, due lo the fact that Mr Stone was at 
present working in Belgium. 

Mr Stone said that he was on detachment In Brussels untll the 
end of the year, but now came home every weekend and felt that he 
could carry on as VHF Manager but primarily looking after inter­
national affairs. He suggested that the chairman of the VHF Com­
mittee be appointed to act as a co-ordinator for UK matters. Mr 
Slone then withdrew from the meeting while the matter was dis­
cussed. After considerable discussion It was agreed by a majority 
decision that Mr Stone continue as VHF Manager and that while 
he was abroad the chairman of the VHF Committee act as deputy 
vhf manager. 

Committ~e minutes 
Council accepted the minutes of the following committee meetings: 
VHF (10/4n6, 2/6/76), Membership & Representation (8/4/76), Re­
peater Working Group (24/4/76, 15/5/76), IARU Working Group 
(29/4176), Education (1/5/76), Mobile & Exhibition {8/6/76), VHF Con­
tests (22/5176), Finance & Staff (1716/76). 

Mr Scarr reported that the meeting of the M & R Committee In 
Nottingham arranged by Mr Fisher had not had a quorum. The 
committee now had only seven members and was not large enough 
to have reserves. He suggested that, In future, meetings of the 
committee lake place In London on the same dates as Council 
meetings. 

Council agreed that the next meeting of the M & R Committee 
would take place at RSGB HQ following the next Council meeting 
on 7 September. 

Presentation to the Patron 
Or Allaway said that he and Mr Jessop had been received by HRH 
the Prince Philip, Duke of Edinburgh. KG, at Buckingham Palace 
on 24 June 1976. A leather-bound copy of the VHF/UHF Manual had 
been presented lo Prince Philip. 

( obituaries 
-----Jl 
The Society records with regret the deaths of the following radio 
amateurs: 

Colonel R. W. B ailey , TD, MEng, G2QB 
Bill Balley died on 6 A ugust. Licensed from the early 'twenties he 
remained an enthusiastic cw operator and In 1965-66 was president 
of the First-class Operators' Club. Many amateurs, young and old, 
owe their enjoyment of the hobby to his help and encouragement. 

Mr A . S. F. B erry, G2BDP 
Arthur Berry died o n 13 June. He was president of Guildford & 
ORS, a founder member of RAOTA, and was well-known In the 
old "District Selku" days. After the second world war he worked 
the hf bands and helped younger members attain their morse 
requirement. Later he mainly worked 2m and took part in a local 2m 
net until a few months before his death. 

Mr W . Bigley, G2AUA 
Waller Bigley died on 14 June aged 67. He was a founder member 
of the Wellingborough R&TVS In 1936, and since 1958 was an active 
member of the Shelford ARS. An avid constructor, he was active 
on the hf and vhf bands. 

Mr C. Robertson, G3ERY 
C. Robertson died on 11 July. He was a founder member of Maid· 
stone YMCA ARC and, although not active recently, worked all If 
and hf bands for many years. 

Mr M. P. St E. Roche, G3YJS 
M. P. Roche, who died recently, was a founder member of the 
Maidstone 80m net and was active until his death. 

T he Society has also been Informed of the deaths of: 

Mr A. Bryan, G2CAJ. Mr K . Hardman, GBICM. 
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C your opinion =1 
T he Editor 
Radio Communication 
Sir- I read In the June Issue of Radio Communication many letters 
replying to the article In the May Issue, "A case for a data proces­
sor". Although I am not a member of the RSGB I can tell you of 
ARl's experience with data processing. 

In the ARI (Associanione Radlotecnlca llaliana) we have 12,000 
members and we have been using an IBM system 3 (mark 6) pro­
cessor since 1974. Prior to 1974 we used a variety of systems Includ­
ing punched cards, which were found unsuitable, also data process­
ing centres and lime shared machines. Our IBM system 3 ls leased 
from IBM as we found that we get the best results from an "in house" 
processing system. We are very satisfied with the results, but we 
have decided that the system 3 Is too slow and we are purchasing 
an IBM32 (155 line/min printer, 14k processor and 13meg disk). The 
new IBM32 will arrive In November1976 and will be used for Incoming 
subscriptions as from 1977. The cost of purchasing the IBM32 Is 
cheaper than leasing the system 3. 

ARI also uses its data processor to sort QSL cards by asking 
flrst If the Incoming card Is for a member of ARI or not, and then 
automatically giving the address to which the cards are to be sent. 
(l do not believe RSGB will use Its processor for this purpose). 

Please publish this letter In your magazine for your members who 
ere not in favour of the purchase to read. We are very Interested to 
hear that RSGB Is also purchasing an IBM32. 

The present subscription to ARI Is about £6 per annum and we 
have seven staff at our HQ in Milan. 

The Editor 
Radio Communication 

Sergio Pesce, 11ZCT 
General Secretary, ARI 

Sir- No doubt a few eyebrows were raised In RSGB HQ over Mr 
Bryant's suggestion last month that the RSG B should be respon­
sible for Citizens Band. 

I would point out that if the US Government flnds it Impossible to 
enforce the laws of CB operation, then Mr Bryant In his self· 
appointed role as leader of the "free" wireless campaign, or any 
other group for that matter, will be hard pressed to do any better. 

The idea of controlling the growth of CB equipment Is a farce, 
since most of the major British manufacturers Just cannot wait to 
get Into what would become (with the aid of the ad-men and sales 
gimmicks) a very profitable market. It i s no coincidence that the 
re-emergence of the call for CB comes at what must be the satura­
tion point of the colour tv and hl-fi markets. 

Commercialization means mass production and an inherent 
lowering of standards. The last two "booms" left us with t imebase 
hash and afl-must we add cbi to the list? No amount of technical 
legislation on the equipment can compensate for inconsiderate 
and uneducated operators. II Is a sad fact that those who beat the 
CB drum most loudly would be the fi rst to benefll In the success 
of another glorff1ed COMMERCIAL CON. 

D. J. Reynolds, G3ZPF 

The Editor 
Radio Commun/caUon 
Sir-Your Issue for August 1976 carries on page 606 a reference 
to the design standards to be applied to towers and masts in this 
country. Similar references are made In an advertisement on page 
575. White applauding the Initiative to I mp rove the quality, and more 
particularly the safety of structures used by amateurs, I think a word 
of correction Is necessary because the references as written down 
are misleading. 

The document which lays down the wind forces which structures 
to be used In the UK should be designed to resist, is British Stan­
dard Code of Practice CP3 Chapter V Part II (1972), Basic Data for 
the Design of Bui/dings : Wind Loading. By applying this standard, 
which Is not difficult to Interpret, It ls possible lo calculate the wind 
forces which will fall upon the structure. 

That Code does not, however, In any way deflne the way In which 
the structure Itself should be designed to withstand these forces. 
There Is no British Standard which specifically covers this aspect 
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for masts and towers although a draft Standard Is in course of 
preparation. 

Traditionally, therefore, designers have resorted to BS449 (1959) 
The Use of Structural Steel In Bui/ding. This standard lays down the 
permissible stresses which can be allowed in the various members 
of a steel framed structure under various conditions of applied 
loading and is principally aimed at steel framed buildings where the 
predominant load is deadload due to weight. It therefore allows In 
Clause 13 an increase of 25 per cent In the permissible stress, when 
this Is due to wind loading which Is usually small relative to the dead­
load, for a building. It can also be used to calculate the allowable 
stresses In masts and towers, but in such cases it is necessary to 
ignore the relaxation permitted by Clause 13 since the wind load Is 
the major source of loading on the structure. 

I think it Important to real ize this difference In purpose between 
the two Codes and also to be sure that when designed against 
BS449 permitted stresses, Clause 13 has been speci fically excluded. 

R. C. Hills, BSc(Eng), CEng, FIEE, FIERE, G3HRH 
Chief Engineer (Transmitters) 

Independent Broadcasting Authority 

The Editor 
Radio Communication 
Sir-Isn't It about time to call a truce? 

First, we have a battle of modes; then whether or not repeaters 
are used becomes a bone of contention, and now we are showing 
our ignorance by bickering about changes In contest rules. 

This section is headed "Your Opinion" and should, of course, be 
where members air their views, but, gentlemen, let us allow each 
other to have these views and not lower ourselves lo the level of 
personal attack. 

In some of our activities we seem to have reached the stage where 
we are making change for the sake of change. Many of our longest­
lasting activities (some contests in particular) are those that have 
changed least over the years. Re-organization, if not wanted by the 
majority, Is a wonderful way of creating the illusion of progress 
whilst causing confusion and demoralization. 

Many of us will remember the days when good manners and the 
wit lingness to listen and try to understand the views of others, was 
the cornerstone of our hobby. The present trends whereby, for the 
majority, our operating ability is determined by the depth of our 
pocket and our activities governed by a vocal minority, ii allowed to 
continue will spoil the enjoyment of amateur radio as, what I believe 
it still is, a hobby. 

Lei me appeal to the minority who are in a position lo organize 
our hobby, whether elected or not, to, please, consider the views of 
those who write. rather than condemn lhem should they not agree 
with their own. 

M. Pharaoh, G3LCH 

The Editor 
Radio Communication 
Sir-I was pleased to read the lettterfrom Mr A. P. Ashton, G3XAP, 
regarding my comments on 160m signals in the January Radio 
Communication. In offering Mr Ashton my congratulations on his 
WAC with 9W, I have absolutely no doubt that he is In fact "on the 
same side of the fence" as I am, and irrespective of how good a 
signal he might have at my location (if I could manage to remain 
awake to 2am to listen to Ill) I am sure that it would in no way qualify 
for the other league which triggered off my original remarks in the 
first place. 

The "selective operation" which he describes does not explain In 
any way the phenomenon which I discussed. It is, however, a method 
of operation which It Is the prerogative of Mr Ashton to use if he 
wishes, and his comments on this, while diverging somewhat from 
the mainstream of the argument, help to show what a wide range 
of Interests our great hobby caters for. For example, like him, I have 
an anti-social streak, but this in my case is evidenced by a refusal 
to be Involved in interminable and repelllive local "nets"; whereas, 
unlike him, having built up a circle of very good friends on the air, I 
certainly find no anti-climax in an enjoyable two-way cw natter with 
any of them on mutual in terests. Any inability on my part to become 
involved in activity (which I WOULD find interesting) around 2am 
is caused by the hard necessity of an alarm clock in my ear at 
6.30aml 

Mr Ashton said he lhought perhaps " everyone was wailing for 
someone else to speak". After my letter appeared, several people 
took the trouble to write to me personally, outlining their own experi­
ences in this area, and In QSO several others also mentioned It, 
the main theme being that "it was about time that someone raised 
the subject". I also received a very strong "groundwave" from 
another quarter (where anonymity had better be preserved) inferring 
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that of course many people operated over the power llmlts on top 
band, and that in any case the authorities turned a blind eye to Ill 
I am at a loss to understand what challenge or satisfaction 
anyone with this mentality obtains from his "hobby", and I think 
that at this time when the future of amateur allocations may well 
hang in the balance such selflsh attitudes and behaviour by an 
untypical minority does nothing to help our cause. 

Regarding my " lack of conviction", one should not make direct 
accusations without facts. And I obviously had not the facts; but 
my S-meter produces very interesting comparisons which still 
persist in spite of any amount of correspondence, and which 
cannot be explained away simply by variations in conditions, or 
even by operating In the "selective operation" mode. 

My thanks to Mr Ashton for his interest. I would like to say to him 
that If he drops his guard sometime, and gives me the pleasure of 
a contact on 160m, it will certainly not turn out to be an anti-cllmax 
as far as I am concerned. 

T . Hall, GM3HBT 

The Editor 
Radio Communication 
Sir-When visiting some of the rallies this year I found that the 
talk-in stations were using 145·50MHz as their main operating 
frequency. This is surely the Im calling channel and should be left 
open for this purpose. 

So what frequency should the talk-ins use? I would suggest 
14S·OOMHz, a frequency which many stations can operate on already 
and which is still regularly used In many areas for Im and a.m. 
contacts-yes, some people still use the a.m. mode, so why leave 
them out in the cold? 

Although some stations may have to purchase crystals for 
145·00MHz, I feel that this "no-man's-land" frequency, since thank­
fully it is not used for a repeater, would be a useful addition to their 
station. Let us have 145·00MHz as a standard frequency fo r talk-ins 
and leave the Im sim ple>t channels clear for normal use. 

The Editor 
Radio Communication 

B. C. Ackroyd, G8GOV (supported by 
other Im stations G8HCK, GBFBX, 
GSIXW and G81LW who agree in 
principle) 

Sir-I have been asked by the chairman of the Lusaka All Time DX 
and Mosquito Swatter Portable Association, Mr Brian "Kafwifwi" 
Otter, 9J2BO, if mention could be made of his visit to the "First 
Day of Leicester". He assures me that all ex-9J2s will be gratified 
to hear this, will know to what it refers, and will be overjoyed to meet 
him In person. 

He further assures me that he will not sing or drink fortified 
beverage, unless a glass of the same is placed in his hand •• •• 

He will be assisted at Leicester by myself, the corresponding 
secretary of the above-mentioned association. 

B. Clark, 9J2CL 

The Editor 
Radio Communication 
Sir-I understand that my callsign is in regular use through GB3LO 
as G4EGQ/M. I wish to point out that I do not operate any equipment 
that Is capable of working via the repeaters. The call is not being 
confused with G8EGQ/M (Thane! station). My present callsign is 
not listed In the current Ca/I Book-I appear as G8DRS. 

GBECX/M tells me that when travelling through London recently 
and operating via GB3LO he was advised to close down as he did 
not sound like the "real" G8ECX. 

I realize that the "pirate" problem is a difficult one, particularly 
with a repeater In London, but publicity will help others to recognize 
the pirates and take necessary action (or ignore). 

P. J. Pennington, G4EGQ 

The Editor 
Radio Communication 
Sir-With the recent increase in fm mobile operation and the re­
peater development, many of us are faced with the requirement to 
put up an additional vertically polarized aerial, preferably rotatable 
and with useful gain. Some of the smaller rotators may be unhappy 
with the extra load, apart from the expense and trouble. 

ls there now any reason to retain the two polarizations? Can we 
not now agree on all-purpose vertical aerials as standard on 2MHz? 
Are horizontal aerials really necessary or better for any mode or 
propagation? 

T. G. Ward, G2FKO 
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The sstv scene 
by R. F. G. THURLOW, G3WW• 

THE 1st Albatross SSTV Contest on 4/5 September 1976 is being 
sponsored by BA TC and AEC (A dvance Electronic srl). San 

Lazzaro, Italy. 
For the th ird year In succession Ron Johnson, G3GRJ, was 

awarded first prize In the electronics section of the May 1976 London 
Telecommunications Region Post Office Employees' Hobbles 
Exhibition with his hom~-built W89LVl-deslgn slow-to-fast-scan 
converter, "freezing" pictures on a 91n Iv screen. G3MNQ has 
completed his version ol this converter for the UK 625-lines 50Hz 
standard. 

From W2DD's "In Focus" sstv column In CQ Aprll 1976, It is 
learnt that between 15 and 20 versions of this converter have been 
built using pc boards supplied by W3GKW, who with W3L Y has 
expanded the original design to provide fast-to-slow-scan facilities 
with frame grab etc. Rick Vidmar, W9LXM, has used a surplus 
microdata core memory plane part No 20002208,and the core drivers 
and readout amplifiers are all Included on a 8 by 12iln board for his 
converter, while Jim Rodgers, W4A TK, uses 2120RAMS. Norris 
Sapp, WSLFA, Is building both the WOLMD and W89LVI con­
verters. 

The same source gives details of an sstv reporting system 
devised by K611S for and used by the US Navy Marine Corps' MARS 
sstv speciality network for some time: R stands for readability and S 
for signal strength, as in common use, with V for video quality as 
follows: 

VS - Closed-circuit-quality pictures. 
V4 Good pictures with multi-path. 
V3 Good pictures with interference. 
V2 - Readable pictures with multi-path and interference. 
V1 Mostly unreadable, loses sync, pictures Interrupted. 

While there appear to be only three or four home-brew storage 
tube converters in the whole of USA, In February 1976 Robot 
Research Inc ol San Diego reported the despatch of some 60 of 
their Model 300 converters, with more orders to be filled. At least 
four of these 300s are now known to be In use In the UK, and 
G3GGJ and G3WW have seen one In action at an SWL's QTH. 
This storage tube converter certainly performed as claimed and as 
described by G2BAR and owners In W-land. It is interesting to find 
the WB9LVls and Robot 300s being used about 50150, and that In 
the USA, as In the UK, the former cost about one third of the 300. 
Reducing the cost even further, Dave Raven, G3TKR, of Shipley, 
built his WB9LVI with home-made boards and no edge connectors 
and made an extremely neat job ol it. 

Al an Informal gathering of keen sstvers on the night before the 
Dayton 1976 Hamvention the latest sstv advancements and gadgets, 
including VE3DVV's light-pen eraser and upside-down pictures 
were demonstrated. T he only details of the formal sstv forum so far 
received are a cassette recording of W89LVl's talk on micro proces­
sing with his converter and W9NTP's improved colour scan con­
verter. 

Mike Cook, GSHBR, of Manchester, damonstrated his sstv 
message generator and an rtty video display unit as H.B.R. Elec­
tronics at the RSGB Radio Communication Exhibition al the end of 
July. He claims that his sstv message generator (kit available, less 
psu and case) with keyboard is a new concept In design; instead of 
switches it uses a double-sided pcb. The back is filled with a diode 
matrix and the front touched with a probe to type in a message. 
There are four pages in each memory. Photographs of the gene­
rator and the captions produced show a worthwhile addition to sstv 
operating aides. Did you "see" them on the Sunday morning sstv 
3·5MHz net? North and South America did on 14,230kHz. 

256-llnes video transmissions conllnue to attract attention. 
G4BLL with a 256-lines modified Venus Monitor and tape had the 
first two-way 256-llnes 144MHz QSO with a GM. He was GM3KJF 
using a modified WOLMD keyboard; both lound 256-llnes video less 
affected by QSB and ORM than 128 lines. An enterprising W ama­
teur has modi fled the Robot Model BOA camera for 256 lines. 

HBOWQ/P In Liechtenstein, 5B4AH and HC1 BU have been act ive 
on 14MHz sstv. These stations enabled G31AD to Increase his 
countries worked on sstv score to 103, with 98 con firmed. Activity is 
awaited from ZP5 and AP2, but summer short skip on the band has 
produced sstv signals from most of Europe-as welt as the broad 

• 2 Church Street, Wimblington. March. Cambs. 
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commercial teletype signal on the world-accepted sstv frequency of 
14,230KHzl 

New sstv equipped stations still continue to appear on the bands 
worldwide, mostly with homebuilt monitors, and tapes to start with. 
In addition to MK Products kit monitor, the W6MXV design con­
tinues to be very popular, along with the DL2RZ fast-to-slow 
scan camera converter board/kit. 

W1 VRK reports even Robot have gone digital with their new 
Model 400 128-llnes-only scan converter using RAMs. Existing 
Model 70 series monitors and 80 camera will be discontinued 
except for export. 

c.::~.:~z-:=J 
Those who visited Radcomex 76 will have noted the activity on the 
Rayne! section of the RSGB stand. The large pile of hastily-printed 
updated Information sheets melted at a most satisfactory rate as 
the dly electronic flasher winked Its green signal to interested 
observers. Little did the crowd realize the staffing problem which 
arose due to a sudden business commitment ol our chairman, but a 
great job was done by the hastily co-opted G3LRE who gave freely 
of his time to help out. Thanks, Andyl 

G3PAZ and Grace Jeffery (Surrey group) found the work thus 
greatly eased on the Saturday, while on the Sunday G3BPT and xyl 
Jane were able to be present and with four on the stand lhe work went 
along apace. New members were enrolled, and we are sure that our 
registrations secretary was pleased with the number of forms she 
was able to collect during her visit. Many sales were made to 
members, who found ample stocks of stickers, badges, manuals etc 
available. The visitors' book was well filled and showed a pleasing 
number of callslgns from outside the UK, all denoting interested 
enquiries. 

We were delighted lo have the opportunity to apologize person­
ally to the Strathclyde controller for the unfortunate slip made In the 
July column when reporting the paper read at the Glasgow Sym­
posium. Terry Darke is, of course, liaison officer for the area and not 
a controller as reported. GM3VT8, Victor T. Budas, Is the man to 
contact lor membership of Strathclyde group. 

Group news 
A Hertfordshire group has been formed with controller Jim 
Sleight, G30JI (QTHR), who will be glad to hear from prospective 
members. Groups are forming in both North and NW London, 
controllers designate being 8. C. Bond, G3ZKE, and H. E. G. Watts, 
GSGBT (both OTHR) respectively. Interested parties please note. 
The Inaugural meeting of the newly-formed SE London Rayne! 
Group was held on 25 May with 15 members. Applications are 
invited to SE London controller G4AVV (QTHR), from whom copies 
of the constitution are available for an sae. 

A report from the County of Stafford Gro1.p informs us that under 
controller G4CFR there will now be re-formed N Staffs (formerly 
Stoke), NE Stafls (formerly Burton-on-Trent) and S Staffs 
(formerly Cannock) groups each with an appropriate control ler 
under G4CFR. The county has been zoned to flt In with the police 
coverage of local authorities. G3AQW is acting for N Staffs; 
others are pending confirmation from HQ. Liaison with user services 
is excellent. Press and local radio station coverage has been 
organized and we wish every success to this energetic set of groups. 

70cm is on the way 
Following the allocation of RBO, the channel ol 433·00MHz should 
now be used for Raynet simplex operation pending the comm­
ission Ing of the repeaters previously reported. 

Raynet Committee 
It has been decided that members in fringe areas between two 
groups who wish to belong to both must declare his/her priority for 
callout to one of the controllers. 

The membership as of April was reported as 71 new and 97 re­
registered. The number will have risen since Radcomex 76. 

Controllers may apply for sheets of nine of the new vehicle Iden· 
tlty discs for distribution to responsible group members. These will 
fit the standard licence holder and are 72p per sheet post paid from 
the supplies officer (cio G38PT, QTHR). The chairman will be on 
leave and not available during the first three weeks of October. 

• 130 Alexandra Road, Croydon, Surrey CRO 6EW. 
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C contest news =1 
June 1976 Microwave Contest results 
Conditions on jhe Saturday were generally execrable, but improved 
to average on Sunday. Power outputs on 10GHz varied from 100mW 
to 1 mW, and several of the entrants could qualify for the 1,000miles/ 
W award I Aerials used were mainly dishes, usually between 1 and 
211 In diameter, but one station used a 22dB horn. On 5·7GHz power 
was again in the milliwatt range, with dishes up to 3ft In diameter. 
Power on 3·4GHz was higher-up to 1 W-and up to 5W on 2·3GHz, 
one station using a 16-el loop quad. The 1·3GHz band represents the 
transition between the (currently) low-power "plumbing" bands and 
the upper limit of traditional-style vhf/uhf techniques. This was 
reflected in the power outputs, which ranged from 4W to 100W p.e.p. 
Aerials too were either multi-element beams-up to 34-el-or 
dishes up to 4ft In diameter. the majority of stations using beams. 

Congratulations to the winners and runners-up in each band. 
The lone Scottish entry reported eight GMs out on 10GHz- how 
many other stations failed to put in entries? P.W.W. 

1,296MH :z: 
Posn C• Jls lan Score OTH OSOi Be1tdx Km 

1 G3ZEZ/ P 812 ZL09 13 G3LOR 116 
2 G3JXN 763 ZL39 17 G3LQR 145 
3 G4ASRI P 410 ZLl3 1 G4BEL 126 
4 G4DDC/P 390 ZL18 1 G8BFX 85 
5 G5DF 275 ZL45 7 G6XM 65 
6 G3TQF 124 ZM24 2 G4BEL 99 
7 G8BQH 104 ZL37 5 GSIDZJP 45 
8 G3FYX 11 YL38 2 G6XM 55 

2,304MHz 
G(W)8ADP/P 223 YL25/49 4 G3EEZ/P 86 
G3EEZ/P 158 YM48 2 GW8ADP/P 86 
G3BNL/P 1'0 YL10 2 GW8ADP/P 78 
G4DDC/P 87t ZL18 3 G81DZ/P 72 
G3FYX 52 YL38 3 GW8ADP/ P 45 
G3ZEZJP 25 ZL09 1 G4DDC/P 26 

3,4SIJMHi 
1 GWBADP/P 153 YL25 G3EEZ/P 86 
2 G3BNL/P 150 Yl10 GW8ADP/P 78 
3 G3EEZ/P 118 YM48 GW8ADP/P 86 

5,760MHi 
GW8ADP/P 163 YL25 2 GJEEZ/P 86 
G3EEZ/P 158 YM48 2 GW8ADPI P 86 
G3BNL/P 150 YL10 2 GW8ADP/P 78 

fOGHz 
GJKSU/P 385 ZK34 6 G4BRS/ P 85 
G(Wl4BRS/P 327 ZL53/YL25 4 G3VPF/P 115 
GMJDXJ/P 279 YPIO 3 GM4BVD/P } 116 GM4DOJI P 
G3BNL/P 228 YL10 GW4BRS/P 78 
G8BCD/P 102 Honts G3KSU/P 10 
G5HDI P 95 YK10 G3KSU/P 75 
GW8ADP/ P 77 YL25 GJBNL/P 77 
G3EEZ/P 72 YM48 G3BNL/P 72 

{G3TDX/P 36 NHM G3TOF/P 36 
G3TOF/P 36 ZM24 G3TDXI P 36 

11 
G3ZEZ/P 9 ZL09 G4BGP/P 9 
G4BGP/P 9 HFD G3ZEZ/P 9 

24GHz 

1 {GJBNL/P 72 Yl10 G3EEZ/P 72 
G3EEZJP 72 YM48 G3BNL/P 72 

Coventry DF Qualifying Event results 
On 11 July 16 teams assembled opposite Ryton Wood, four and a 
half miles SE of Coventry, for the start of the fourth of this year's 
RSGB df qualifying events. 

Station A, G3TFA/P, was located just N of Bubbenhall, approxi­
mately half a mile from the start. Station B, G2ASF/P, manned by 
G4DSF and GBKYH, was hidden near Cathiron canal bridge, 
approximately seven miles NE of the start. Brian Mahoney, with his 
local knowledge, made a calculated guess and located Station B 
five minutes before the second transmission. The next six compe­
titors, who located Station B within a few minutes ol each other, 
were approximately half an hour behind Brian. All 16 competitors 
successfully located both transmitters. 

698 

After tea at Coventry ARS HQ the organizers detailed the 
strategy behind the contest from their point of view and thanked 
competitors for their support. 

T ime of anlval 
Po an Name 

1 B. Mahoney 
2 M. Hawkins 
3 T. Gago 
4 P. Wiiiiams 
S 0 . Newman 
6 P. Tyler 
1 C. Plummer 
8 A . Simmons 
9 B. Bristow 

1 o J. Drakeley 
11 A. Bu1chor 
12 I. Bulson 
13 J. McBurney 
U G. Fostor 
15 B. Pechey 
16 D. Hollond 

Club 

Rugby 
Chelmsto1d 
Oxford 
SI ode 
Rugby 
Oxford 
Coventry 
OJI.ford 
Oxford 
Slado 
Chelmsford 
Cholmstord 
South Manchester 
Stratlord on Avon 
Chelmsford 
South Manchester 

Station A 

1445\ 
15101 
1516 
1529 
1533 
15331: 
15411: 
1542 
1445 
1548 
1501 
1500 
1507 
1620 
1626 
1502 

Station B 

135S 
14271: 
1441 
1427 
1'31 
1452 
142&t 
1428 
15 .. 
1426 
1559 
1616 
16161 
1545 
1516 
1627 

Subject to confirmnllon, Br tan Mahoney and Trovor Gago quali fy for the Nallonel 
Flnol. 

144MHz CW Contest rules 
2000·0100gmt, 6-7 N ovember 
All entries and checklogs to: VHF Contests Committee, c /o Mr G. 
Stone, G3FZL, 11 Liphook Crescent, Forest Hilt, London SE23 3BN. 

The following general rules, published in the January issue of 
Radio Communication, will apply: 1, 2, 3, 4b, 5a, 6b, 7a, Sb, 9a, 10a. 
11-22. 

432MHz Cumulative Contest rules 
2030-2230gmt, 1t , 19 and 27 October, 4, 12, 20 and 
28 N ovember 
All entries and checklogs to: VHF Contests Committee, c /o Mr L. 
Hawkyard, G5HD, 100 Shirley High Street, Southampton, Hampshire. 

The following general rules, published in the January Issue of 
Radio Communication, will apply: 1, 2, 3, 4b, Sa, 6a, 7a, Sb, 9a, 10b~ 
11-22. 

432MHz Open Contest-amendment 
In the results table of this contest published In the July issue, the 
callsign for position 13 should have read G3SBV, not G3SVY. 

1976 Region 1 (RSGB) VHF Contest results 
Section HI Mull 'm ,.. 1·5 2m 70cm >< • T otal Region 1 OS01 

' 2 70 
1. Multi-op 
N Liverpool 
lsloofMan 
Liverpool 
S Mnnchcslet 
Alnadale 
Wltn1I 
GJSLH/A 

2. Sing lo-op 
G4CZP 
GD2HDZ 
GBGTP 
G8BCG 
G8GLS 
G8FDL 

3. Outside 
G4£SK 
G4DLB/P 
GBBKR 
GM6UW/P 
G3LCH 

212/1·8 
1 
1·8 
1-8 
2 
1 
1·4 

2 
1·4 
1•4 
1 
1·8 
1·2 

1·6 
1 
1·6 
1 
1·8 

578 
452 
531 

438 

271 

88 

1,700 1,015 3,293 
1,760 2,212 
1,199 346 2.076 
1,449 558 7,007 

828 100 1,366 
1,012 130 1,1,2 

886 886 

2,600 2,500 
627 428 1,326 
118 255 973 
475 472 947 
770 770 
482 127 609 

384 384 
353 353 
317 317 
225 313 
248 248 

Contests calendar 
12 September OF Final High Wycombe 
2-3 O ctober UHF/SHF (Rules in May Issue) 
9-10 October 21 /28MHz (Rules in May issue) 
16-17 O ctober 7MHz Phone (Rules in July issue) 
24 O ctober 70MHz Fixed (Rules in August Issue) 

12 49 18 
8 44 
7 38 12 

48 17 
9 32 3 

46 7 
41 

38 
6 19 9 

43 11 
39 22 
32 
35 

15 
19 
10 

• 13 
6 

11, 19, 27 O ctober, 4, 12, 20, 28 N ovember 432MHz Cumulative 
(Rules in September Issue) 

6-7 N ovember 144MHz CW (Rules in September issue) 
6-7 N ovember 7MHz CW (Rules In July Issue) 
13-14 N ovember Second 1·8MHz 
S D ecember 144MHz Fl~ed 
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NATIONAL FIELD DAY 1976 RESULTS 

NFD T rophy and Scottish NFD Trophy 
Glenrothes & D ARC 2,5n points 

Gravesend T rophy 
Channel Contest Group 

Bristol Trophy 
Racal Amateur Radio Group 

2,412 points 

1,993 points 

Frank Hoosen (G3YF) Memorial Trophy 
Mansfield Radio Society 1,147 points 

Leading scores on individual 
1·8MHz Conway Valley ARS 
3·5MHz Farnborough & D RS 
7MHz Ariel RG (BBC) 
14MHz Mansfield RS 
21 MHz Kingsway T echnical 

College ARC 
28MHz Glenrothes & D ARC 

bands 
468 points 
921 points 
624 points 

1,147 points 

367 points 
396 points 

Overseas station giving most points to entrants 
Lusaka Field Day Entry 9J2L/P 572 points 

"A great contest", " Congrats on the new rules", " Very l b Id", 
" Best set of rules ever", are but a selection of the many en­

thusiastic comments received with the logs for the 1976 NFO. A lot 
more comments than usual were In fact submitted, and although not 
all of them referred to the rules there were approximately 4 to 1 in 
favour of the new-style contest. Support for NFD had been falling 
over the years, but we are pleased to record that this time there was 
a 14 per cent Increase In the number of entries-surely another 
Indication of the popularity of the new rules. 

The use of licensed power enabled groups to compete with the 
European portables on more equal terms and as a result the scoring 
rates in general are up on previous years, with the leading groups 
working at peak rates of over 40 contacts/hour. Several of the over­
seas check logs reported a noticeable Increase in the signal 
strengths of the G portables compared with other years. 

Propagation on the higher trequency bands was poor for long­
distance working, but the excellent short-skip conditions which pre­
vailed more than com pen sated for the lack of dx. The more northerly 
stations could take full advantage of their ability to work easily into 
Europe and their total score benefited appropriately. Low static 
levels made the If bands a p leasure to use, but unfortunately 160m 
still suffered from a lack of activity, and although most groups were 
equipped for the band they spent little time working It In spite of the 
benefit to be gained from the multiplier. 

Open section 
The Glenrothes & O ARC "A" station (GM3YOR/P) Is the overall 
leader In this year's contest and the club takes both the NFO Trophy 
and the Scottish NFO Trophy for a fine and well-deserved win which 
it has been working towards for several years. The station consisted 
of an FT101 B with dipoles for 160m, 80m and 40m, a TH3 Mk3 beam, 
plus a 15m quad, and was operated by GM30LK and GM3YOR who 
between them keyed 740 QSOs. 

T he Channel Contest Group (G40AA/P), operated by G3FXB, 
G3MXJ and G4BUE in second place with 2,412 points from 715 
contacts receive the Gravesend Trophy. G40AA/P was located in 
West Sussex and used a Heathkit SB301/SB401 combination with a 
Yaesu FR400 as a second receiver. lnverted-V dipoles were used on 
160m, 80m and 40m, with a trlband quad at 6011for20m, 15m ar:id 10.m. 

T he East Barnet A mateur Radio Contest Club (G5FA/P) m third 
position made 659 QSOs with a Drake T4XB/R4B set-up on 160m 
and a Tentec Triton on 8G-10m operated by G3KTZ, G3RPB. 
G3RTE, G3UGK, G3XT J and G3YDX. An extensive aerial farm 
included a quad, a V-beam, a G5RV, a vertical and a ZL special. 
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Restricted section 
The leading group, and winner of the Bristol Trophy, is the Racal 
ARG who made 559 QSOs. G3RAC/P was localed near Salisbury 
and was operated by G3KLH, G3PGM, and G3PSH using an FT101 B 
and a 208ft centre-fed aerial. 

In second place is the Reigate A TS (G3NKS/P) whose operators 
G3KAX, G3NKS, G3XIG and G4BXN made 505 QSOs. This station 
consisted o f an FT401 wi th 13211 centre-fed aerial at 30ft and a Z­
match. 

The Swansea ARS (GWSZL/P) takes the third slot. The equip­
ment used was an FT101B on160m and an FTdx500 on 80-10m with 
an lnverted-V aerial. The operators were GW3GLY, GW31NW, 
GW3MOP, GW30AY and GW4CWQ who made 519 QSOs. 

There were several requests for the restricted section aerials to be 
listed with the tabulated results, but unfortunately this is not really a 
practicable proposition If only because groups often describe their 
aerials In vague or even ambiguous terms. However, in the 10 leading 
stations there were three nat-top centre-fed aerials with open-wire 
or ribbon feeders, two lnverted-V aerials, two trapped dipoles, a 
sloplng-V, an 80111 loop, and a long wire of unspecified length. Other 
aerial t ypes which featured were G5RVs, Zepps, an Inverted trapped­
V beam, a Windom, trapped ver11cals, and a "14AVO vertical with 
100ft of feeder, strapped 160m". 

Scottish N FD Trophy 
A s noted earlier, the Glenrothes & O ARC "A" station wins the 
Scottish NFO Trophy. The runner-up Is the West of Scotland ARS 
(GM4AGG/ P) operated by GM3KCY, GM3YCB and GM4ASY. The 
Hamsters (GM3UWX/P) again take third place. 

1·8MHz 
This year's band leader Is the battery-powered entry of the Conway 
Valley ARS (GW6TM/P) with 468 points from 96 contacts. GW3CW, 
GW3J I, GW3GRY and GW3RQV were the operators, and they used 
an FT277B plus an outboard 2E26.pa unit with a A/2 dipole. Close 
behind is the East Barnet ARCC (G5FA/P) whose 91 QSOs on this 
band were made by G3KTZ and G3RPB with the aid of a doubte-si.ze 
GSRV aerial. 

A lthough 84 groups were active on 1 ·8MHz, many of them appeared 
fo r only a short spell, whereas the leaders spent about four hours on 
the band. Peak QSO rates were achieved between 2200 and 0100, but 
there was also plenty to work from 2100 onwards and up to 0200. 
Several groups suggested t hat a multiplier of three be used next 
year In order to encourage more activity on this band; however, the 
adjudicators feel that the present multiplier of two is adequate as It 
should enable groups to add at least 300-400 points to their total 
score In less than four hours. 

3·5MHz 
Comments such as "The bread and butter band", and "Old faithful 
80m-as dependable as ever", sum up this band nicely. No 12-point 
contacts were made, but there was always something to work and 
with the low static levels this year the band was perhaps even more 
reliable than usual. 

The two leading groups concentrated their activities on 3·5MHz, 
and the Farnborough & 0 RS operating G3RRA/P made 921 points 

T orbay ARS " B" station (restricted) using callsign G3GDW/P. 
Left to right: G4ELZ, G3GDW and G4EDG 
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OPEN SECTION 
Po1n Group C•lfslon 1·1MHz 3·5MH& 7MH& HM Hz 21MHz 28MHz T otal 

I Glenrolhes & D ARC-" A" GM3YOR/P 
2 Chan no I Contest Group G4DAA/ P 
3 East Bnrnol ARCC G5FA/ P 
4 Ariel RG CBBC Club) G3BBC/ P 
5 West of ScotlMd ARS GM4AGG/ P 
6 VerulamARC G3VERIP 
7 Torbay ARS-.. A 0 G3NJA/ P 
8 Cornish RAC G4CRC/ P 
9 Horsham ARC G3TNO/P 

10 Surrey RCC (Croydon RSGB Group) G6LX/ P 
11 G ulldfotd &D RS-" A " G6GS/ P 
12 C helmsfotd A RS GJWSN/ P 
13 StockpotlRS-"A .. G6UOIP 
14 White Roso RS GJXEP/ P 
t5 Brocknel 1 ARC G4BRA / P 
t6 Ct•V Valley RS G3RCV/ P 
17 Medway RC Group G3ZYV/ P 
18 Hereford ARS GJYDDJP 
19 Addlscombe ARC G4ALE/P 
20 W lualARS G3NWR/P 
21 B1omsgrovo 4. 0 ARC G3VGG/ P 
22 Leyland Hundred ARG-' 'Saxons'" G3GGS/ P 
23 Lelcesler Poly ARS G3SDCJP 
24 ARC of Noltlnghom GICW/ P 
25 Leicester RS G3LRSJP 
26 BSC(PottTolbol) ARC GW3EOP/ P 
27 Moldstono YMCA ARS G3TRF/ P 
28 Conway Val loy ARS GWSTM/ P 
29 C 1ystol Polaco&. D RC G3VCP/ P 
30 The Hamsters GMJUWX/ P 
31 Kl no sway Tech Coll ARC-Dundee GM4AAF/ P 
32 Edgwa10 & D RS G3ASR/ P 
33 ChlltetnARC G3CAR/ P 
34 Hu ll&OAAS G3AMW/ P 
35 C lllton AAS G3GHN/ P 
36 Cauericlt Gau Ison ARC G3Cl0/ P 
37 Scarborough AAS G48P/ P 
38 Grimsby ARS G3CNXJP 
39 Liverpool & 0 ARS GJAHD/ P 
40 Govornment Communications ARC G3S50/ P 
41 Greenock &. D ARC G MSZRC/ P 
42 Monsneld RS G3GOC/ P 
43 llfotd G3XRT/ P 
44 Ayt ARG GM3WILJP 
45 Bangor& D ARS Gl3XRO/P 
"8 Have ting & D ARC G3TTBJP 
47 Blackwood &. D ARS GW6GW/ P 
48 Farnborough & 0 RS G3RAA/ P 
49 Alnsdale RC G4EID/ P 
so Maidenhead & D ARC G3WKX/ P 
51 Tellotd & D ARS G3ZME/ P 
52 Hartlepool & Easlnolon ARC G31DV/ P 
53 Cheltenham ARS GSBK/P 
54 Assoc cl Sheffield AACs G4DMX/ P 
55 Salisbury A & ES G3FKF/ P 
56 8 asinosloko ARC G3TCA/P 
57 Kingston & D AAS G3KIN/ P 
58 WestKontAAS G3WKSJP 
59 Guildlotd & DRS-"8" G3TLM/P 

from 354 contacts-an all-time record score for 3·5MHz. Members of 
the team were G3MKG, G3RRA, G3SVL, G3TMQ and G3VAA, 
using an FT101 B to a delta loop at 5011. Although the Maidenhead & 
O ARC (G3WKX/P) made 22 more contacts, their final score was 
10 less: they used an FT401 and an inverted-V dipole at 6011. 

A few USA and Caribbean calls appear In the logs, but points on 
this band are mostly made from contacts with G and EU portables. 
The higher power may have helped to penetrate the Continental 
ORM, but the Clifton Battery Wireless Group operating G3JKY/ P 
managed 135 contacts on 80m with 6W, which may prove something. 

7MHz 
The Ariel Radio Group (G3BBC/P) repeat their 1975 success on this 
band although the score was not as high as last year. The group's 
operators were G3KKQ and G3POI and they keyed 183 QSOs using 
an HW101 and two dipoles at right angles. 

Runner-up on 40m Is the Guildford & 0 RS (G6GS/P) with 611 
points. The station consisted of a KW Vespa and a homebrew 
receiver working full break-In, with an inverted-V trapped dipole. 
The operators were G31AF, G3KMO, G3SYM and G3ZDD. 

Several groups started off on this band with fair scoring rates, but 
most did not appear until around 0200 by which lime the be station 
ORM had abated and the band was in fine shape. VK, ZL and ZS 
were worked by a few entrants and there were quite a few QSOs 
with W1-4 and 8-9 call areas. However, as usual, most of the points 
came from contacts with the large number of European stations 
active on 40m during the contest. 
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278 
374 
484 
370 
412 
296 
166 
394 
286 
286 
374 
328 
354 
342 
378 
284 
302 
216 
310 
400 
214 
336 
330 
244 
408 
308 
304 
468 
224 
216 
240 
308 
234 
m 

0 
345 
218 
308 
366 
180 

0 
0 

336 
202 
42 
94 
0 
0 

182 
0 
0 

184 
0 
0 

60 
12 

380 
0 
0 

251 5&5 122 265 396 2.571 
476 525 493 149 392 2,412 
512 494 458 213 146 2.287 
453 624 493 140 178 2.258 
234 397 866 270 0 2,t99 
652 517 •Ot 161 62 2.089 
564 358 511 52 332 1,933 
160 322 502 230 258 1,811 
545 485 327 129 68 1,840 
266 390 436 211 222 1.811 
418 611 38t 6 0 1.790 
420 342 426 147 124 1,787 
353 344 502 12t 88 1,762 
515 335 500 53 8 1,753 
278 304 250 180 358 1,748 
351 384 505 132 48 1,704 
358 308 362 192 176 1,693 
269 301 538 188 110 1,682 
351 315 432 ti 112 1,671 
245 165 738 84 0 1,632 
283 242 611 127 140 1,623 
208 392 428 145 42 1,551 
405 502 299 0 0 1.536 
276 270 328 241 132 1,491 
266 415 328 70 0 1,487 
248 317 543 70 0 1,481 
355 426 275 60 0 1.420 
163 223 391 159 0 1,410 
161 373 393 177 74 1,407 
262 413 328 179 0 1,398 
153 185 187 367 260 1,392 
340 361 311 63 0 1,383 
424 223 199 80 216 1,376 
384 155 368 166 0 1,365 
210 571 214 189 168 1.352 
367 184 289 10 8 1,339 
169 271 414 151 12 1,233 
205 171 318 222 0 1,228 
283 166 281 37 90 1,223 
303 168 415 149 0 1.215 
148 158 608 246 0 1,160 

0 0 1,147 0 0 1,147 
422 347 0 0 0 1.105 
113 338 364 65 0 1,082 

5 85 666 208 so US& 
366 382 196 7 0 1,045 
454 171 306 14 0 995 
921 0 0 0 0 921 
184 153 220 180 0 919 
911 0 0 0 0 911 

0 0 904 0 0 904 
216 147 187 91 28 853 
106 37 575 115 10 843 
301 0 400 95 8 804 
108 608 0 0 0 774 
368 259 17 0 0 656 

0 0 168 0 0 548 
121 317 56 4 18 516 
161 3 39 16 10 234 

14MHz 
Conditions left much to be desired as far as dx was concerned, and 
although a number of W /K stations did appear In the logs the 
majority of the QSOs were with EU. Those stat.Ions sufficiently far 
removed from the Continent were able to take full advantage of the 
short-skip and thus build up considerable scores. 

The band leader and winner of the Frank Hoosen (G3YF) Mem­
orial Trophy is the single-band entry of the Mansfield RS (G3GQC/P) 
with an all-time record 14MHz score of 1,147 points from 409 con­
tacts. The equipment used was a Heathkit SBt02, and the aerials 
were a homebrew 4-el full-sized Yagi (built by G3EQF) at 32ft, and a 
4111 vertical. The operators were G30BZ, G3EQF, G3GRL, G3JUY, 
G3KDQ, G3XWZ, G4AAH and G40FZ. 

Second place Is taken by another single-band entry, that of the 
Telford & 0 ARS (G3ZME/P). Operators G3MWQ, G3UKV, G4AUY, 
G4AXZ and GSAX employed an FT101 and a TA32. 

21MHz 
In view of the poor dx conditions over the weekend, it was fortunate 
that there was plenty of short-skip into Europe otherwise this band 
would have been very unproductive. As It was, contacts with EU 
portable stations provided a lot of the points while the few dx con­
tacts which were made included those with VE2, VS5, W1-4, 306, 
9GO and 9J2. 

The Kingsway Technical College ARC, Dundee, (GM4AAF/P) 
takes the band honours from 111 QSOs made by operators 
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RESTRICTED SECTION 
Posn 

1 
Group Callslgn 

G3RAC/P 
G3NKS/P 
GW5ZL/P 
G3UBG/P 
G4BOU/P 
G4ARN/P 
GBIB/P 
G3ROl/P 
G8GG/P 
G3VRE/P 
GJMA/P 
G6YB/P 
G2DMRIP 
G3LTY/ P 
G3RCW/P 
G5UT/P 
G3TVS/P 
GJULT/P 
GM30LK/P 
G4CRA/P 
G3ZOD/P 
G4EBU/P 
G3MKX/P 
G3EKD/P 
G3TR/P 
G3ZMF/ P 
G3BRS/P 
G3REl/P 
G4APL/P 
GW4FCG/P 
GJWQK/P 
G3UES/P 
G3GOW/ P 
G3GXl/P 
G6LQ/P 
G3KTA/P 
G3WOl/P 
G3WYY/P 
G3KUE/ P 
GM3PXK/P 
G3JKY/P 
G3FJE/P 
GM3NH0/P 
G40PP/ P 

NMHz 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
15 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

Racal AR Group 
Rolgo1o ATS- "A" 
Swo.nseaARS 
Cannock Chose ARS & Blake School RC 
St Albans Contest Group 
Norfolk 
O•ford & D A RS 
Sunderland ARS 
Blackpool & Fylde ARS 
Chippenham & D ARC 
Gloucester ARS 
Bdstol Contes.I Group 
Sutton & Cheam RS 
East Kenl RS 
RC of Worksop 
Harlow & D ARS 
Thames Valley ARTS 
Reading ARC 
Glonrothcs &. 0 ARC-"8" 
Colchester RA 
Stockporl RS-"B" 
Hinkley Point(Srldgwater) 
Garondon School RC 
Slroud&DARS 
Crawley ARC 
Coulsdon ATS 
Bury RS 
Reigate ATS-118" 
CaterhamRG 
First Contest Group 
Soulhdown ARS 
Echellord ARS 
Torbay ARS-"8" 
Eccles&DRS 
Woston-super-More RS 
Woodmansterne 
Newbury & 0 ARS 
Leyland Hundred ARG-"Dnnes" 
Preston ARS 
Mid-Lanark ARS 
Cllllon Battery WG 
Sheflord & D ARS 
Dundee 
EchellordCG 

The top five on each band 
Posn 1·8MHz 3·5MH z 7MHz 14MHz 21MHz Z8MHz 

1 GW6TMI P G3RRA/P G3BBC/P G3GQC/ P GM4AAF/P GM3VOR/P 
2 GSFA/P G3WKX/P G6GS/P G3ZME/P G8GG/P G40AA/P 
3 G3MA/ P G6UT/P G3FKF/P GM4AGG/P GM4AGG/P G4BRA/P 
4 G3TVS/P G3VER/P G3GHN/P GM3YOR/P GM3YOR/P G3NJA/P 
5 GM4AGG/P G3BRS/P GM3VOR/P G3NWR/P GM3ZRC/P G4CRC/P 

Overseas check logs 
Posn Callslgn Points to Posn Callslgn Points to 

G 1laUon1 G1tation1 
1 9J2l/P 572 11 OK2PAW 135 
2 9H1EL 518 12 OK2PGU 88 
3 9GOARS 420 13 G30LB/W2 80 
4 9H1CH 418 14 OZ1EE 66 
5 OK3KAP 326 15 OK3CAU 64 
6 HB9R/P 296 16 OK2BBJ 63 
7 ZS6NFD/P 228 17 ZE3JO 52 
8 OKIDKW 172 18 OLOCFI 48 
9 OK2BUV 164 19 0K3VCA 32 

10 OK2SPS/ P 159 20 W10PJ 15 

B ritish I sles check logs 
Received with thanks lrom: G2MI, G3AWR, G3GUV, G6GH/P, G6NK, G6RC/P. 

GM3VEY, GM3ZXE, GM4AGS, GM4BAG and GM4BIP using a 
KW2000A and a 3-el mini-beam. 

The runner-up Is the Blackpool & Fylde ARS (GSGG/P) with 280 
points. A Trio TS520 transceiver was operated by G3CCC, G5ND 
and GSGG, and the aerial was a 276fl inverted-V. 

With the predominate short-skip propagation, it Is not surprising 
that four out of the five top logs on 21 MHz are from GM. 

28MHz 
While the more southerly stations had to make the most of the occa­
sional short, patchy openings to Europe and had to exploit the 
possibilit ies of extel)ded ground-wave working, the Glenrothes & D 
ARC "A" station (GM3YOR/P) was fortunate in being far enough 
from Europe to obtain a proper band opening. With one period of 
operation, between 0856 and 1054, they made 71 contacts worth 396 
points to gain the band leader's award. The Channel Contest Group 

RADIO COMMUNICATION September 1976 

402 
318 
304 
154 
314 
154 
284 
220 
206 

6 
446 
224 
364 
388 
272 
114 
434 
152 
264 
408 
178 

0 
114 
214 
236 
W8 
354 
144 

0 
0 
0 
6 

238 
0 

82 
84 

214 
64 

198 
0 

92 
78 
0 
0 

3·5MHz 7MHz 14MH z 21MHz 28MHz Total 
527 479 380 177 28 1,993 
410 382 408 104 70 1,692 
216 420 475 126 8 1,549 
382 311 481 179 34 1,541 
489 339 279 11 0 1,492 
220 369 607 100 28 1,478 
259 269 515 92 0 1,419 
366 318 450 61 0 1.415 
255 124 480 280 32 1.377 
521 346 410 87 6 1,376 
218 282 322 41 0 1.309 
329 280 310 68 60 1,271 
346 273 129 75 68 1,253 
339 338 127 0 0 1,192 
307 355 122 130 0 1,186 
661 237 117 55 0 1,184 
276 250 100 73 34 1, 167 
452 447 100 0 0 1,151 
210 331 145 109 70 ;Ji29 
340 307 41 29 0 1.125 
423 491 21 0 0 1,113 
324 98 617 64 0 1,103 
249 38 445 232 16 1,094 
394 302 149 0 0 1.059 
294 199 223 85 0 1,038 
199 93 212 138 178 1,028 
630 0 0 0 0 984 
270 263 256 49 0 982 
308 274 194 115 16 907 
236 172 452 28 0 888 
407 0 457 0 0 864 
371 120 203 151 0 851 
162 179 12 161 96 848 
230 387 224 0 0 841 
295 312 10 0 0 699 
260 123 201 13 0 681 
234 0 109 27 88 672 
430 60 0 0 6 660 
205 47 62 17 0 529 
29 109 228 135 4 505 

382 0 0 0 0 474 
223 8 90 5 8 412 

0 171 210 0 0 381 
0 4 69 78 0 151 

{G4DAA/P), wilh nine more contacts in their log, scored 392 points. 
GM3YOR/P used a TH3 at 3511, and G4DAA/P had a 2-el quad at 
6011. 

Conditions were generally poor and the Open Section had a 
considerable advantage in being able to monitor the band with their 
second receivers. Very little dx was worked-the only calls appearing 
in the logs being 4X4FU, 9J2L/P and a few UA9s. The new multiplier 
for this band was a welcome innovation. 

O verseas check logs 
The overseas station contributing most points to entrants was the 
Lusaka Field Day Entry (9J2L/P) with 572 points. An FT101 was used· 
feeding a V-beam with 562ft legs. One G contact was made on 7MHz, 
13 on 14MHz, 29 on 21MHz and 7 on 28MHz. In second position is 
Jeff Morris (9HIEL) who gave away 518 points on 28, 21 and 14MHz 
using his FT501 and TH3 beam at 75ft. 

Very many thanks to all who sent in check logs. 

Comments from competitors 
A "big improvement"-Ar/e/ RG. 
"Enjoyed the new style contest"-Verufam ARC 
"Best NFD for years"-Horsham ARC. 
"Signals very clear and no problems encountered from high-power 
levels used"-Chelmsford ARS. 
"Congratulations on taking the decision to up-date ruies"- Stochporl 
RS. 
''Restricted section is a good idea"-Brachnell ARC. 
"The best band was the Salvation Army"-Medway Contest Group 
at the Kent County Showground. 
"Realistic rules for these modern times"-Hereford ARS. 
"We would like to return to more restriclions"- Bromsgrove & D 
ARC. 
"Where have the Commonwealth stations gone?"-Leicester RS. 
"Please arrange for a 10° drop In temperature next year"-Mald­
stone YMCA ARS. 
"Very bad thing using high power ••• worst thing that's ever 
happened to ham radio"-Havering & D ARC. 
"Operating standards up on last year"-Farnborough & DRS. 
" Any fd with antennas at 60ft is ridlculous"- Raca/ ARG. 
"Rules not so bad after alll"-Sunderland ARS. 
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T hames V alley ARTS opera· 
tors and supporters with the 
c;lub's "secret weapon" in t he 
foregro und-a multi-band, pre· 
tuned a ntenna m atching unit 
specially built and aligned by 

GJJ EQ and GJXZV 

"Why not put VHF NFD and HF NFD on the same day ?"-Sutton 
& Cheam RS. 
"Only one operator l"-Har/ow & D ARS. 
"Too many people send the cumbrous 'QSL' instead of 'R' "­
Hinkley Point. 
"In this age of black boxes, one would hardl y set up an emergency 
station with a homebrew 10W rig"-Bury RS. 
"The new rules let small groups like us compete on equal terms''­
First Contest Group. 
"Do away with 14, 21 and 28MHz bands"-Weston-super-Mare RS. 
"Opportunity to use lull licensed power made the choice o f equip­
ment much easier''-Woodmansterne. 
"NFD is now Just another high-power contest"-Shefford & D ARS. 

Inspections 
More than 60 groups were visited by representatives of the HF 
Contests Committee, and the committee is extremely grateful to all 
those who acted on its behalf. 

Com ments fro m the HF Contests Comm ittee 
We are pleased (If not relieved I) that the new rules have been, in the 
main, received with such acclaim. A lthough some may believe 
otherwise, the HF Contests Committee does not Instigate major 
changes to contest rules without a great deal of discussion and 
analysis of recent entries. NFD ls no exception to this procedure. 
The feeling that the old NFD power rule was slowly becoming out· 
dated had existed within the committee for some time, but the right 
moment had to be chosen for the change to licensed power. As ii 
happened, the contest went through a "medium power" stage when, 
although the 10W input limit had been dropped, the 13·5W pa anode 
dissipation l imit still existed. An analysts of the 1975 N FD entries 
revealed that85 stations used commercial equipment mostly capable 
of running 150W in the unmodified slate, that many groups had 
found high peak emission valves which would run 100W plus yet 
still meet the 13·5W anode limit, and that only six groups relied solely 
on battery power. There was also evidence that some groups had 

GJKL T operating at G3CAR/P with an FT401 on 80-10m and a 
KW2000 on 160m . B etween them is the home-brew automatic 
m essage generator (four m essages) d esig ned by G30UV 
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not entered NFD because their members had been unwil ling to 
modify their equipment to meet the special requirements of the 
NFD rules. Double-station entries had again fallen last year, and 
thus it seemed to the HF Contests Committee that 1976 was the year 
In which the NFD rules should be overhauled, and In order to gain 
approval for the new rules the committee sought and obtained 
Counci l's endorsemen t before proceeding into print. 

May we remind the diehard QRP groups that the 80m Field Day Is 
stlll a low-power contest. However, with just a touch of cynicism we 
note that In spite of the vociferous "homebrew" lobby, many of the 
supporters of this 80m event use commercial gear. While not 
belittling the pleasures of QRP operation, it does seem lo us that In 
this day and age most people Just do not have the time nor the 
inclination to construct a special low-power rig for use In con tests 
once or twice a year. In some ways, we wish we were wrong. 

T he future 
Next year, NFO wi l l again be held over the second weekend In June. 
This will not be In order to avoid the Continental Whitsun holiday 
for the benefit of our friends in Europe as happened thi s year, but to 
avoid our own Spring Bank Holiday weekend which In 1977 wlll be 
the first weekend In June. We hope lo revert to the flrst weekend in 
June In 1978! 

Although the rules for 1977 have yet to be discussed by the com­
mittee, it would seem that few changes will be made except perhaps 
for the equipment rule which In the light of experience left a little to 
be desired. The Intention was that only one operating position 
should be permitted, as the use of multi-operating positions gives a 
distinct advantage when changing bands to those groups with 
plenty of equipment at thei r disposal. 

As mentioned last year, another possibility In the long term Is the 
harmonization of FD rules throughout Europe so that national 
results could be amalgamated. Preliminary discussions with DARC 
have Indicated that, apart from the scoring systems, a set of 
European NFD ru les could be produced without too much difficulty. 
It has been proposed that a working group should be set up within 
IARU Region 1 to discuss FD co- operation and il is expected that 
the Society will take part with the aim of submitting proposals to the 
next IARU Region 1 Conference In 1978. 

Final 
There were over 38,000 QSOs recorded In the logs, and the adjudi­
cators were able to cross-check a sizeable percentage of them. The 
logs seemed a little neater this year, but quite a few groups lost 
points due to bad log-keep,ing-confuslng U and V; 0 and 0 ; L and 
C were often to blame-the remedy here Is neater handwriting I 
Several groups lost points because of "unmarked duplicates for 
which points had been claimed", and a penalty of four times the 
claimed score was deducted in each case. One highly-placed club 
would have been even higher had It carried out a thorough check 
for duplicates. 

And so we look forward to the 1977 NFO with the promise of better 
hf conditions, and w ith the comment from ihe Dundee RSGB Group 
which sums up many people's feeling about NFD, "No matter 
what the rules are, we will be out again next year." 
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[ club news ) 
RS GB affi liated societies and c lubs, and RS GB groups, are 
invited to submit items for inc lusion in "Club News" to their 
reg ional representatives (not direct to t he edito r). 

Items of news and dates of forthcoming events should 
reach RRs by 25 S eptem ber for the November issue. 

REGION 1- RR B. O 'B rien, G2AMV, " T anglewo od", 
A ntho ny's W ay, H eswall, Wir ral, Merseyside L60 OBP. 

Ainsdale (AARC)- 9, 23 Sept, 7, 21 Oct, 4 Nov. 8.15pm. Ainsdale 
Scout Headquarters. Further details from G2CUZ. 
Blackburn (East Lanes ARC)-7 Oct ("TV and broadcast Inter­
ference" by G2BTO), 4 Nov (Home constructed equipment night 
with prizes for Junior and senior classes). 7.30pm. YMCA, Blackburn. 
Visitors are welcome. Sec G4CGT. 
Blackpool (B& DARS)- Mondays, 8pm. Pontins Holiday Camp, 
Squires Gate. Morse tuition, 7.30pm. 
Bolton (B & DARS)-Thlrd Wednesday in each month, 8pm. 
Clarence Hotel, Bradshawgate. Sec G4AQB. 
Bury (BRS)- Main meeting on the second Tuesday In each month. 
RAE classes and morse Instruction every Tuesday as well as an 
informal meeting of club members. Mosses Community Centre, 
Cecil Street, Bury. Sec John Clifford, G4BVE, 10 Arley Avenue, 
Bury, tel 061-764 3466. 
Carlisle (C& DARS)-Mondays, 7.30pm. Currock House, Lediard 
Avenue, Currock, Carlisle. A very full programme of lectures and 
demonstrations have been arranged for the coming months. Full 
details from GSDVD. 
Chester (C&DARS)-Tuesdays, Spm, except first T uesday in 
month. YMCA, Chester. Full details from GWSDMR. 
D o ug las l oM (loM ARS)-Mondays fortnightly, Highlander Inn, 
Crosby. Visitors welcome. Sec GD2HDZ, tel Laxey 465. 
Eccles (E& DARC)- Tuesdays, 8.30pm. White Swan, Worsley 
Road, Swinton. Sec G4AEQ. 
Lancaster U ni versity (UoLARS)-Wednesdays, Spm. Furness 
College. Visitors are welcome, as are skeds on hf and 2m-club 
callsigns are GBDOU and G3ZBY. There are RAE and morse test 
classes. Enquiries to John Morris, G4ANB, Dept of Physics. 
Leyland (LHARG)-Second Monday in each month, 7.30pm. 
" Rose & Crown", Ulnes Walton, Leyland. D etails from G3Xll. 
Liverpool (L& DARS)-Tuesdays, Spm. Conservative Associa­
tion Rooms, Church Road, Wavertree. Sec G4EST. 
Liverpool (N orth Liverpool R C)-Tuesdays, 8.30pm. Informal 
meetings. "Nags Head", Thornton, Crosby, Liverpool 23. Visitors 
welcome. Sec R. B. Porter, 11 Cranmore Avenue, Crosby, l,iverpool 
L23 OQD. 
Liverpool Universit y (Uo LA RS)-Details of meetings from 
J. M. Pagett, GBIAV, c/o The Students Union. 
Manc hester (M& DARS)- Wednesdays, 7.30pm. 203 Droylesden 
Road, Newton Heath, Manchester 10. Sec GSIYX. 
Manchester (S out h Manc hester RC)-10 Sept (Surplus equip­
ment sale), 17 Sept ("Audio processing" by T. Winter, G4AOK), 
24 Sept (VHF NFD contest review), 1 Oct ("Contest operating" by 
J. McBurney, G4AUR), 8 Oct (Club quiz), 15 Oct ("Stability of 
oscillations" by K. Johnson), 22 Oct ("The unknown forest", RAC­
Lombard Rally film), 29 Oct ("Modulation and multiplex" by R. P. 
Smith, G3SVW), 12 Nov (Annual dinner). Spm. Sale Moor Com­
munity Centre, Norris Road, Sale, Cheshire. Members meet Infor­
mally and take part In activities from the club shack, Greeba, Shady 
Lane, Baguley, Manchester 23, on Mondays at about 8pm. Hon sec 
GSGDM. 
Manchester U ni versity ( MUARS-G3VUM). Interested parties 
should contact G4AOS, QTHR. 
Universi ty of Manchester (UoM-loS& TARS)-G3CXX Is active 
on all hf bands and G8FOT on 2m and perhaps 23cm. Items for 
club magazine/newsletter, or letters from Intending members 
gratefully received by GSGOS. 
North W estern R epeater Grou p-Third Thursday of each month, 
Spm. "Grey Mare", Blackburn. Meetings open to all interested. 
Ful l details from GSHQW. 
Preston (PARS)- 9, 23 Sept, 7, 21 Oct, 4 Nov. Morse practice 
7.30pm, main meeting Spm. "Windsor Castle" (private room), 
St Paul's Square, Preston. Sec GSKTM. 
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Salford (Dial House RS)-Wednesdays, 5.30-9.30pm. Dial 
House, W45, 55 Port land Street, Manchester M60 1 BA. Net channel 
145·25MHz a.m.-most members are now mobile on this channel, 
and the club station G3WDH now monitors this frequency every 
club night for calls from any other station. Sec GSJCN. 
Stockport (SRS)-Second and fourth Wednesdays in each 
month, Spm. Blossoms Hotel, Buxton Road, Stockport. Sec GJFYE. 
Thornton Cleveleys (TCARS)-First and third Wednesdays in 
each month, Spm, morse practice from 7.30pm. St John Ambulance 
Hall, Fleetwood Road North (next to "Gardener's Arms"), Thornton. 
Details from sec GSOY. 
UK FM Gro up ( W est ern)-13 Sept (AGM). Wirral Mercury Motor 
Inn, Backlord Cross, nr Chester (at Junction of A5117 and A41 ). 
11 Oct (Projects meeting, open to all members). Spm. The Legh 
Arms, Knutsford. Nets on Monday, 9.30pm, on 145·600MHz, and 
Sunday, 11.35am,3·615MHz. Details from G3LEQ, te l Knutslord 4040. 
W arringto n (W&DARS)-T uesdays, 7.45pm. Grappenhall Com­
munity Centre, Bellhouse Lane, Grappenhall. Sec J. Weaver, c/o 
Grappenhall Community Centre. 
W igan ( W & DARS)-First and third Wednesdays of each month. 
Poolstock Cricket Club, Keats Avenue, Poolstock. Sec A. Cunliffe, 
G4Ell, 50 Langholm Road, Garswood, Wigan. 
Winsford (Mid-C heshi re A R C)-Wednesdays. Technical Activi­
ties Centre, rear of Verdin Buildings, Verdin Comprehensive 
School, Grange lane, Winsford. RAE class 7pm lo 8pm. Morse 
class every third Wednesday. Net nights 160m Mondays, Spm, 2m 
(Im) Tuesdays, Spm. Sec GBHA V. 
Wirral (WARS)-First and third Wednesdays in each month, 
7.45pm. Sports and Recreation Centre, Grange Road West, 
Claughton, Birkenhead. Sec G3DLF. 
The 1977 N orth W est Amateur Radio Convention will be held on 
17-18 September 1977. Its format will be simi lar lo that used with 
great success for the first two conventions. Further details wi ll 
become available early next year. Enquiries to J. R. Morris, Dept of 
Physics, University of Lancaster. 

Liverpool Luncheon Club- members wishing to attend should 
contact G3VQT or G2AMV. 

REGION 2-RR R. C. Andreang, G4CMT, 6 B eech A venue, 
Bilto n, Hull, Humber side. 

Barnsley (B& DARS)-Fourth Friday In each month, 7.30pm. King 
George Hotel, Peel Street, Barnsley. Hon sec G3LRP. 
D enby Dale (DD&DARS)-8 Sept (Talk by the RSGB). 13 Oct 
(Surplus sale), 10 Nov (Film show), 8 Dec (Christmas meeting). 
7.30pm. Pie Hall, Denby Dale. Visitors always welcome. Hon sec 
G3FQH. 
Goote (G&DARS)-Fridays, 7.30pm (during school term only). 
Goole Grammar School. Full details from chairman G3VBI. 
H al ifax (Northern H eights ARS)-7.45pm. Peat Pitts Inn, Ogden, 
Halifax (four miles north of Halifax Town Hall). Hon sec G3MDW. 
Hull (H & DAR S)-Fridays, 7.30pm. Dorchester Hotel, Beverley 
Road, Hull. No further details received. Hon sec GSIED. 
Leeds (White Rose RS)- Wednesdays, 7.30pm ( lectures start 
8pm). Club night details are being arranged for the autumn. Two 
special stations will soon be on the air-GB2LC, celebrating 350 
years of the Leeds Charter, and GB2LS, in connection with JOTA. 
The Region 2 RR would like to welcome to his team the new area 
representative, Miss C. Wade, G4CUY. Hon sec G4DZI. 
U ni versity of Leeds (LUUARS)-Tuesdays, Spm. Union Annexe 
(second floor). Woodhouse Lane. Al l new students welcome. 
G3LUU is active on the hf bands and hopes to obtain GBLUU for 
the uh! and vhf bands before the term starts. Hon sec G4CNG, 
QT HR or at "E" block, Lupton Flats, Alma Road, Leeds 6 during 
term. 
Otley (Radio & Electro nics S oclety)-"The T hree Horseshoes", 
Bridge Street, Otley. Hon sec J. H. Marchbank, 116 Brooklands 
Lane, Menston, llkley, West Yorks LS29 6PJ. 
S carbo roug h (SARS)-Fridays, 7.30pm. Scarborough Technical 
College, Corby Road, Scarborough. The special exhibition station 
put on for the Scarborough Scouts during their "Fai r of the century" 
was a great success. PRO Charles Whitaker introduced the Mayor 
and Mayoress of Scarborough to several members of the club, and 
Les North, G3RTN, and Cyrll Ginders, G3XHA, explained the station 
layout. Recent licensees G4EDR and G4EEV displayed their 
prowess on the key. 
S heffield (SU & PRS)-Thursdays during term time, 5.30pm. " The 
Phoenix", Charles Street. Details from A. Marvin, GBCZO, 74 
Kirkstone Road, Sheffield S6 2PP. 
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York (YARS)-29 Oct (Annual dinner at the Abbey Park Hotel, 
York). Fridays, 7.30pm (except for the third Friday in the month). 
United Services Clubroom, 61 Micklegate, York. Visitors are always 
welcome; a recent one was Carlos, grandson of EASJJ. The special 
exhibition station put on at the Great Yorkshire Show, GB2GYS, was 
a great success and the organizers have invited the club to repeat 
the exercise next year. T he next special exhibition station, possibly 
G3HWW/A, will be held on 11 September on behalf of local Scouts 
al their HQ, Snowball Plantation, nr York. Operation will be on 80m. 
Hon s~c G3WVO. 

REGION ~RR H. S. Pinchin, G3VPE, 61 C ole Bank Road, 
Hall Green, B irmingham B28 8EZ. 

Birmingham (Midland ARS)-21 Sept ("Test and measuring 
equipment" by Clive Burton, G4ELO), 19 Oct (AGM). 8pm. Room 
110, 'University Of Aston, Gosta Green, Birmingham. G3ZKQ. 
Birmingham (Slade R&SS)-3, 17 Sept, 1, 15, 29 Oct. 8pm. The 
Committee Room, Church House, Erdington, Birmingham. 
GSGRC. 
Birmingham (South Birmingham RS)-1 Sept, 6 Oct (Surpl us 
sale), 3 Nov (AGM). 8pm. Hampstead House, Fairfax Road, West 
Heath, Birmingham B31 3QY. GSBHE. 
Birmingham (Birmingham University RS)-2 Oct (Freshers' 
conference-new members welcome). Every Tuesday during term, 
7.30pm. Students' Union. G31UB. Sec G4CKK. 
Bromsgrove (B&DARC)- 10 Sept (Brain of the club quiz), 8 Oct 
(Surplus sale), 16-17 Oct (JOTA). 8pm. Avoncroft Art Centre, 
Bromsgrove. GSJTK. 
Coventry (CARS)-3 Sept (Night on the air), 10 Sept (OF hunt), 17 
Sept (Night on the air). 24 Sept (Open meeting), 1 Oct (AGM), 8 Oct 
("Oscar VII"), 15 Oct (JOTA preparation). 16-17 Oct (JOTA), 22 Oct 
("Repeaters"), 29 Oct ("RSGB" by the President, G3FKM), 5 Nov 
(Sausage and mash supper). Spm. Baden Powell House, St Nicho­
las Street, Radford, Coventry. GSDMI. 
Coventry Technical College (CTCARS)-Mondays, 7pm. Morse 
classes and rtty Included in club activities. Winfray Annexe of the 
College. GSISJ. 
Dudley (DARC)-Second and fourth Tuesdays in each month. 
7.45pm. Central Library, Dudley. G4BFT. 
Hereford (HARS)-Flrst and third Fridays In each month. Civil 
Defence HQ, Gaol Street, Hereford. G4CNY. 
Lichfield (LARS)-First Monday and third Tuesday in each month, 
8pm. Swan Hotel. Tuesday meetings are natter-nites. Sunday net 
noon, 21'150MHz. G3RTY. 
Lichfield (Chad RC)-Fortnightly, commencing 9 Sept. Swan 
Hotel. G4ESK/G8FBL. 
Mid-Warwickshire (MWARS)-First and third Mondays In each 
month. 8pm. 61 Emscote Road, Warwick. GSCXL. 
Redditch (RRC)-Second and fourth Thursdays In each month. 
Spm. The Old People's Centre, Park Road, Redditch. G3EVT. 
Solihull (SARS)-2t Sept (Surplus sale), 1 Oct (Social outing), 
19 Oct (AGM). 7.30pm. The Manor House, High Street, Solihull. 
G4AXW. 
Stoke-on-Trent (S·on·TARS)-Thursdays, 7.30pm. 2A Race­
course Road, Oakhill, Stoke-on-Trent. G4CWN. 
Stoke-on-Trent (North Staffs ARS)- Mondays, 7.30pm. Lec­
tures, natter-nites, hf and vhf stations. Harold Clowes Community 
Centre, Bentilee, Stoke-on-Trent. GSKVM. 
Stourbridge (S&DARS)-First Tuesday in each month (lnformals, 
9pm at "Shrubbery Cottage" public house, Heath Lane, Stour­
bridge). Third Monday in each month, 7.45pm. Longlands School, 
Brook Street, Stourbridge. G4CLX. 
Sutton Coldfield (SCRS)- Second and last Mondays In each 
month, 7.30pm. Central Youth HQ, Clifton Road, Sutton Coldfle ld. 
Sec Norman Sanderson, 130 W illmott Road, Sutton Coldfleld 875 
5NW. 
T elford (T&DARS)- Wednesdays, 7.30pm. Phoenix Centre, 
Webb Crescent, Oawl~y. G4AXZ. 
Willenhall (W&DARS)- Alternate Wednesdays. Morse classes 
available at the end of each meeting. "The Three Crowns", Stafford 
Street, Willenhall. G3YHN, XYL. 
Wolverhampton (WARS)-0 Sept ("Short wave listening" by 
Bill Millerchip), 13 Sept (Natter-nite) , 20 Sept (Night on the air) , 4 
Oct (AGM), 11 Oct (Natter nite), 18 Oct (Visit by Wlllenhall ARS), 
1 Nov ("The Wrekin beacon" by GSCMU). 8pm. Neachells Cottage, 
Oanescourt Road, Stockwell End, Tettenhall, Wolverhampton 
WV9 9PH. GBBSR. 
Worcester (W&DARC)-0 Sept ("Modern communications 
receivers" by Keith Ballinger , GSBBP), 18, 27 Sept (AGM), 4, 16 Oct, 
1 Nov. 8pm. The Old Pheasant, New Street, W orcester. G4BXS. 
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REGION 4-RR T. Darn, G3FGY, Sandham Lane, Ripley, 
Derbys. 

Derby (D&DARS)-8 Sept ("History of the licence" by G2CVV), 
15 Sept (Last di practice night), 22 Sept (Cheese and wine), 29 Sept 
("Recording" by 0. Weets), 6 Oct (Surplus sale), 13 Oct (To be 
announced), 20 Oct ("Engineering practice, parts 3 and 4"; "The 
shifting continents, part 1"-all on, videotape fllm), 27 Oct (To be 
announced). 7.30pm. Club HQ, 119 Green Lane, Derby. Morse 
Instruction classes are to be arranged for the winter months; come 
on club nights for further information. The club is again preparing 
the tombola for the RAIBC at the Leicester Exhibition on 28-30 Oct. 
G2CVV. 
Derby (NHCAARG)- Fridays, 7.30pm. Nunsfleld House, Boulton 
Lane, Alvaston, Derby. G4CTZ. 
Leicester (LRS)-Monday evenings. Gllroes Estate Cottage, 
Groby Road, Leicester. Morse practice 8-8.30pm. G3TQF. 
Mansfield (MARS)- First Friday in each month, 7.30pm. The New 
Inn, Westgate, Mansfield. G3XWZ. 
Melton Mowbray (MMARS)-Oetails from G3NVK. 
Nottingham (ARCoN)-Thursdays, 7.30pm. Sherwood Com­
munity Centre, Mansfield Road, Nottingham. 

If you are stuck for a speaker or lecturer for your winter pro­
gramme contact G3FGY, who will do his best to help. 

REGION 5-RR P. F. Chilcott, G4BBA, 258 Coneygree Road, 
Peterborough PE2 SLR. 

Bedford (B&DARC)-Thursdays, 8pm. United Services Club, The 
Broadway. Sec GSFMG. 
Cambridge (C&DARC)- Fridays, 7.30pm. Corporation Yard, 
Victoria Road. Sec G3YRZ. 
Cambridge University (CUWS)-Tuesdays during term. G6UW 
active on hf and vhf. See us at the Societies Fair on 5-6 Oct. Sec 
G4EAG, S t Catherine's College. 
Corby (CTCARG)- Mondays, 7.30pm. Corby Technical College. 
Clubhouse and GB3CI in college grounds. Visitors welcome. 
Dunstable (DDRC)- Frldays, 8pm. Chews House, 77 High Street 
South. Sec G3WXS. 
March (M&DRAS)-Tu.esdays, 7.30pm. 2 Grays Lane. Sec GSGNE. 
Northampton (NRC)-23 Sept ("1,000m to 10GHz" by Jack Hum, 
G5UM), 28 Oct (AGM). T hursdays, 8pm. Spencer Oallington Com­
munity Centre, Tintern Avenue, Gladstone Road. Sec GSGHZ. 
Peterborough (GPARC)-23 Sept (Construction display), 28 Oct 
("Fax explained" by G4BBA). 7.30pm. Southfields Infants School, 
Stanground. D etails from G4BBA, tel 65213. 
Peterborough (PR&ES)-Third Friday in each month, 7.30pm. 
Scout Hut, Occupation Road, off Lincoln Road. Sec G3EEL. 
Shefford (S&DARS)-Thursdays, 8pm. Church Hall. Sec G3T AZ. 

REGION &-RR D. C . Andrews, G4CWB, 63 Bulmershe Rd, 
Reading, Berks. 

Banbury (BARS)-Fridays, 7.30pm. 43 North Bar, Banbury. New 
members and visitors welcome. Details from sec G3L TN, tel 
Banbury 710623. 
Bracknell (BARC)-First and third Mondays in each month 
(other Mondays morse evenings). Cooper's Hill Centre, near rail­
way station. Sec G3YMC. 
Burnham Beeches (BBRC)-First Monday In each month, Spm. 
Hedgerley Scout HQ. Further details from sec, tel Farnham 
Common 2609. 
Maidenhead (M&DARC)-21 Sept ("A Visit to Bad Godesburg" 
by Eric Palmer, G3FVC), 7 Oct ("Transmitters for the beginner" by 
Bil I Omer, G3DOJ). First Thursday and thi rd Tuesday in each 
month, 7.30pm. British Red Cross Hall, The Crescent, Maidenhead. 
Sec G4ALG. 
Milton Keynes (MK&DRS)-Second Monday In each month, 
8pm. Lovatt Hall, Silver Street, Newport Pagnell . Details from sec 
GSJYW, YMCA, 4 Cheyne Walk, Northampton. 
Newbury (N&DARS)-Flrst Monday In each month, 7.30pm. 
Newbury College of Further Education, Oxford Road, Newbury. 
Everyone most welcome. Sec G4EFE, tel 0635 45747. 
Oxford (O&DARS)-Second and fourth Wednesdays in each 
month, 7.30pm. Civil Service Sports Club, Marston Road, Oxford. 
Visitors welcome. Sec GBPX. 
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Reading (RARC)-First and third Tuesdays In each month, 8pm. 
"White Horse", Emmer Green, Caversham, Reading. Details from 
sec G4CCC. 

Now that programmes are being planned for the winter 
months, let the RR have all the details from club secretaries In 
Region 6. 

REGION 7- Contributed by R. S . H ewes, G3TDR, 24 Bright-
side Avenue, Laleham, Staines, Middx. 

Addia~ombe (AARC)-Tuesdays, 9pm. " Spread Eagle", Portland 
Road, South Norwood. Sec G4CZB. 
A shford, Middlesex (Echelford ARS)-13 September (Mini 
lectures), 30 September (Amateur tv demonstration), 11 October 
(Film show), 28 O~tober (Surplus equipment sale). 1.30 for 8pm. St 
Martin's Court, Kingston Crescent, Ashford, Middlesex. Sec 
G3TDR, tel Staines 56513. 
Bexley Heath (North Kent RS)-Second and fourth Thursdays In 
each month, 8pm. St Mary's Institute, 2 North Cray Road, Bexley. 
Sec G4ARO. 
Coulsdon (CATS)- Flrst Thursday In each month, 8pm, 10th 
Purley Seoul Headquarters (opposite Rickman Hill), Chlpstead 
Valley Road, Coulsdon. Third Monday In each month, 8pm. 1st 
Purley Scout Headquarters, Purley Park Road, Purley. Sec G8KMJ, 
tel 01-657 2548. 
Cray Valley (CVRS)-16 September (To be announced), 30 
September (Natter-nite), 21 October (To be announced), 28 October 
(Natter-nite). 8pm. Eltham United Reformed Church Hall, 1 Court 
Road, London SE9. Sec G3YWO. 
Croydon (Surrey Radio Contact Club)-7 September, 5 October 
(Being arranged). 7.30 for 8pm. "The Ship Inn", 47 High Street, 
Croydon, Surrey. Sec G3FWR, tel 01-657 3258. 
Crystal Palace (CP&DRC)-18 September (Talk by G8GKOJ. 16 
October ("Bedrooms I have been In" by G311R). 8pm. Emmanuel 
Church Hall, Barry Road, London SE22. Sec G4AVV, tEI 01-653 4340. 
Guildford (G&DRS)-Frfdays, 8pm. Model Engineering Head· 
quarters, Stoke Park, Guildlord. Sec G4BHO. 
Kingston (K&DARS)-8 Sept ("Raynet"), 13 Oct ("LIMs and 
levitation-linear induction motors", talk and demonstration by Dr 
H. R. Bolton o f Imperial College) . 8pm. Tolworth Scout Hut, Stirling 
Walk, Raeburn Avenue, Surbi ton. PRO GSHUW. 
New Cross (Clifton ARS)- Fridays, 8pm. 225 New Cross Road, 
London SE14. Details from R. A . Hinton, 58 Camilla Road, Bermond­
sey, London SE16. 
Reigate (RATS)-Firsl T uesday In each month (nalter-nite), 
8.30pm. "MarQuis of Granby", Hooley Lane, Redhill. Third Tuesday 
in each month (lecture night), 8pm. Constitutional Centre, Warwick 
Road, Redhill. Sec G3XSZ, tel Reigate 43130. 
Sutton & Cheam (SCRS)-September, October (Meeting dates to 
be confirmed). 7.30pm. Sutton College of Liberal Arts, Cheam Road, 
Sutton. Sec G4BOX. 
Thames Ditton (Thames Valley ARTS)-7 September, 5 
October (To be announced). 8pm. The Conference Room, Giggs 
Hill Green Library, Giggs Hill Road, Thames Ditton. Sec G3ZNW. 
W imbledon (W&DRS)-Second and last Fridays In each month, 
Spm. St John Ambulance HO, 124 Kingston Road, Wimbledon 
SW19. Sec G3XTC, tel 01-664 3698. 

REGION 8-RR D. N . T . Williams, G3MDO, "Seletar", New 
House L ane, Thanington, Canterbury, Kent. 

Burgess Hiii (Mid-Sussex ARS)-7.45pm. Marie Place, Burgess 
Hiii. 
Canterbury (East K ent RS)-7 Oct (AGM and constructional 
contest). Room 2, Westgate Hall, Canterbury. Sec GSGHH. 
Crawley (CARC)-Unlted Reform Church Hall, lf1eld, Crawley. 
Details from G3MGL. 
Dartfo rd (DHDFC)-10 Sept (Club night), 12 Sept (OF final, High 
Wycombe), 26 Sept (Loughton hunt). Hon sec G4CVC. 
Dover (South-East Kent YMCAARC)-First and third Wednes­
days In each month. Details of future events from G8KSO. 
Eastbourne (Southdown ARS)-8 Sept (Lecture, details from 
G3ZOB), 25-26 Sept (Return visit to the Radio Club de Normandie), 
4 Oct (Another mammoth Junk sale). PRO G3LFZ. 
Horsham (HARC)-First Wednesday in each month. Civil Defence 
HO, Moons Lane, Brighton Road, Horsham. Details of events from 
G3NPF. 
Kent Repeater Group-Details of the group from G3XDV. 

RADIO COMMUNICATION September 1976 

Maidstone (MY MCAARS)-First and third Fridays devoted to the 
beginner. "Y" Sports Centre, Maidstone. 
Medway (MARTS)-Fridays, 7.30pm. Aurora Hotel, Gillingham. 
Details from GSAPB. 
Tunbridge Wells (West K ent ARS)-Details from G8LMV, 2 
Court Rd, Tunbridge Wells. 
Worthing (W&DARC)-Adult Education Centre, Union Place, 
Worthing. Details from G3LOI. 

REGION 9-RR H . W . Leonard, G4UZ, 4 Start Bay Park , Strete, 
Dartmouth TQ6 ORY. 

Cam borne (Cornish RAC)-70ct ("SWR and all that" by G3CZZ), 
4 Nov (Sale of surplus equipment). 7.30pm. SWEB Clubroom, Pool, 
Camborne. Cornish net every Sunday at 1000gmt on 3·685MHz. 
Visitors always welcome. Details from G3NKE, tel Camborne 2419. 
Exeter (EARS)- The club Is still In existence but has lost its 
meeting place. Details from Jack Bawden, 232 Exwick Road, Exeter 
EX4 2BA. 
Newquay (N&DARS)- Alternate Wednesdays, 7.45pm. Treviglas 
School , Newquay. Details from GBGOR, tel Newquay 4168. 
North D evon (NDRC)-Second and fourth W ednesdays in each 
month. Meetings held alternately at G4CG and G2FKO. Details from 
G4CG. 
Plymouth (PRC)-7 Sept (Sale of surplus equipment). First and 
third Tuesdays In each month, 7.30pm. Virginia House, Bretonslde, 
Plymouth. Visitors most welcome. Chairman now G3UVS and sec 
G4EJO. 
Saltash (S&DARC)-First and third Fridays in each month, 
7.30pm. Burraton Toc-H Hall, Saltash. Sec G4DHA, tel Sallash 
3219. 
Torbay (TARS)-25 Sept ("Radio components" by STC), 30 Oct 
("TARS slides" by G3LHJ). Fridays, with special meeting on the 
last Saturday In each month, 7.30pm. Rear of 94 Belgrave Road, 
Torquay. Torbay net every day except Sunday at 0930gmt on 
3·758MHz. Visitors always welcome. G3UIO. 

REGION 1~RR R. G. Barrett, GWBHEZ, 23 Carshalton Road, 
Beddau, Pontypridd, Glam. 

Ba"y (BCoERS)- T hursdays, 8pm. Barry Rugby Football Club, 
Reservoir Road, Barry. Details from sec GW3VBP. 
Blackwood (BARS)- Fridays, 7pm, Oakdale Community Centre, 
Oakdale, Nr Blackwood. Details from sec GW3KY A . 
Bridgend (Glamorgan VHF/UHF Group)- Third Tuesday in each 
month, 7.30pm. NCB Social Club, Tondu, nr Bridgend. Details from 
sec GWSHEZ. 
Cardiff (CRSGBG)-Second Monday ln each month, 7.30pm. The 
Pantmawr Inn, Pantmawr Estate, Cardiff. Details from sec 
GWJVOW. 
Merthyr (Hoover ARS)-Mondays, 7.30pm. Hoover Social Club, 
Pentrebach, Merthyr. Details from sec GW8HHY, OTHR. 
Newport (NARC)- Mondays, 7pm. Adult Education Centre, 
Brynglas Road, Newport, Gwen!. D etails from sec GW3YKZ. 
Pe mbroke (PRSGBG)-29 Sept (AGM). Last Friday in each month 
7.30pm. Defensible Barracks, Pembroke Dock, Dyfed. Details from 
sec GW3XJQ. 
Pontypoot (PRSGBG)-Tuesdays, 7pm. Educational Settlement, 
Park Hill Road, Pontypool. Details from GW3JBH. 
Port Talbot (British Sleet Corporation ARS)-Thursdays, 
7.30pm. BSC Sports and Social Club, Margam. Details from 
GW3ACF. 
Rhondda (RARS)-Every other Thursday, 7.20pm. T ransport 
Employee's Club, Porth. Details from GW3PHH. 
Sully (S&DSWC)-Tuesdays, 7pm. Sully Bowls & Social Club, 
59 South Road, Sully. Details from GW8JHF. 
Swansea (SARC)-Tuesdays fortnightly, 7.30pm. The Com­
mercial Inn, Killay. Details from sec GW4A VJ. 

REGION t1-RR P . H . Hudson, GW31EQ, "Silhill", Dinas 
Dinlte, Caernarvon LL54 STW. 

Bangor (UCNWARS)-Thursdays, 7.30pm. Small lecture theatre, 
School of Engineering Science. Students who may be enrolling at 
the university are Invited to contact sec D. Atkinson, G8DRE. 
Conway Valley (CVARC)-Second Thursday In each month. The 
Ouaries, Llandulas, Colwyn Bay. Newcomers and visitors welcome. 
Rhyt (R&DARC)-Second Tuesday In each month. Lecture room, 
Ambulance Station, Coast Road, Rhyl. Newcomers and visitors 
welcome. 
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A meeting of Northern I re land 
representatives attended by Dr 
E. J . Allaway, G3FKM, RSGB 
President, and G. R . J essop, 
G6JP, g eneral manager, took 
place at Holywood, Co Down, 
recently. Seen here are (I to 
r) Messrs W. F. McGonigle, 
Gl3GX P, NI Council member; 
T. Barnes, Gl3USS ; S. Foster, 
Gl3GAL; l. lyske, Gl3CDF; Dr 
Allaway ; Messrs E. McNally, 
Gl3SXG ; G. R. Jessop; H. 
J . Campbell, GIBFOK ; and R. 

Pa rsons, Gl3HXV 

REGION 12- RR Frank H all, GM8BZX, 45 Priory Cottages, 
lunanhead, Forfar, Angus DOB 3NR. 

Aberdeen (ARS)-Frlday evenings. Clubrooms, rear of 91 Crown­
Slreet, Aberdeen. Sec GM4BKV. 
Dundee (Kingsway Technical College ARC)- W ednesdays, 
6.30pm. Klngsway Technical College. Sec Robert Officer, 23 
Sherbrook Place, Dundee. 
Inverness (Queen's Own Cameron Highland ers M emorial 
Youth Club, Rad io Section)-No information available. Sec 
W. M. Begg, 68 Tomnahurich Street, Inverness. 
Lerwic k (RC)-Wednesdays, Annsbrae House, Lerwick. Sec 
GM3HTH. 

REGION 13-RR Rev S . J. Smith, GM4DNM, St Ninian's, 
6 Derran Drive, Cardenden, Fife KYS OJG. 

B erwick (BARS)-Last Sunday In each month, 7pm. Tweed 
View Hotel. Further details from GM8110. 
Dunfermline (DARS)-Second Wednesday in each month, 7pm. 
CCTV Studios, Pittencriefl School, Maitland Street, Dunfermline. 
Further details from GMSHEY. 
Edinburgh (lothlan s RS)-Second and fourth Thursdays In each 
month. Adult Education Centre, Riddles Court, High Street. Details 
from sec GMSBGF. 
Edinburgh (Pioneer Club)-Tuesdays, 7.30pm. Church Hall, 
Ravenscroft Place, Gilmerton. Further details from GM4BWT. 
Glenrothes (G&DARC)-43 Sept (AGM), 3 Oct (Films-" How does 
the radio work?" and "For better-tor worse"). First Sunday in each 
month and Wednesdays, 7.30pm. Old Nursery Buildings, Leslie, 
Fife. Sec GM3YOR. 

REGION 15-RR H. J. Campbell, GIBFOK, 26 Kilcoole Park, 
Belfast BT14 8LB. 

Ballymena (BRC)- Tuesdays, 8pm. 86 Old Cullybackey Road, 
Ballymena. RAE and morse classes. Fridays, club night; Sundays, 
special projects, 3pm. 
Bangor (B&DARS)-3 Sept (AGM). 8pm. Redcl lff Hotel, Seacllff 
Road, Bangor. Hon sec D. Steele, Gl4EMS, 59 Donaghadee Road, 
Millisle, Co Down. 
Belfast (QUoBRC)-Tuesdays, 8pm. Queen's Universi ty Radio 
Club, 37 Fitzwill iam Street, Belfast. All welcome. 
Belfast (CoBYMCARC)- The club is active on the air from 
7.30pm on Tuesdays and 2.30pm on Saturdays. Meetings at same 
times. 7 Brunswick Street, Belfast. Hon sec D. Kane. 
Belfast (BRSGBG)-15 Sept (AGM). Spm. 90 Belmont Road, 
Belfast. Come along and let us hear your ideas for the winter pro­
gramme. For further details contact GISFOK. 
Mid-Ulster RSGB Group-5 Sept (AGM). All visitors very wel­
come. 3pm. At QTH of G14BAC. Hon sec M . Anderson, Gl3WWY, 
32 Knockview Drive, Tandragee, Craigavon, Co Armagh. 
North Ulster (NURSGBG)-19 Sept (Mobile rally, castle grounds, 
Antrim). Further details of this and other group activities from 
GISAYZ. 
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REGION 1S-RR R. E. G. Kendall, GBBNE, " Wesley", Ran· 
w orth Road, Hemblington Corner, Blofleld, Norwich NR13 

4PJ. 
Chelmsford (CARS)-First Tuesday in each month, 7.30pm. 
Marconi College, Arbour Lane, Chelmsford. Details from B. G. Tew, 
G3WFF, 334 Gloucester Avenue, Chelmsford. 
Colchester (CRA)-Wednesdays, 7.30pm. Stanway School, 
Colchester. Sec T. A . Miiis, G3Y A l, 75 Lymlngton Avenue, Clacton­
on-Sea. 
Great Yarmouth (GYRS)-Last Thursday in each month. 67 
Southdown Road, Great Yarmouth. Details from G3NHU. 
Harlow CH&DRS)-Tuesdays, Spm. Mark Hall Barn, First Avenue, 
Harlow, Essex. Details from G3WUX. 
Ipswich (IRC)-Detalls from J. Gee, G4BAV, 35 Neath Drive, 
Stoke Park, Ipswich. 
Loughton (L&DRS)-Second and fourth Fridays in each month, 
8pm. Laughton Hall, near Debden Station. Sec G4CMD. 
Lowestoft (l&DARC)-Twlce weekly, 7.30pm. YMCA, Park Road, 
Lowestoft. Details from G4AJO. 
Martlesham (MRS)-Details from G. Murchie, G8AXU, Post Office 
Research Centre, Martlesham. 
Norwich (Norfolk ARC)-Wednesdays, 7.45pm. Crome Com­
munity Centre, Telegraph Lane East, Norwich. Details from G4EOL. 
Norwich (U of East Anglia R&EC)-Detalls from P. Gowen, 
G310R. 
Stowmarket CS&DARS)-Detalls from K. J. Bertrard, 35 Curwen 
Road, Stowmarket. 
V ange (VARS)-Thursdays, Spm. Youth Hall, Barstable Tenants 
Community Associat ion, Long Riding, Basildon. Details from Mrs 
D. Thompson, 10 Fearing Row, Basildon SS14 1TE. 

REGION 17-RR L. Hawkyard, GSHD, 100 Shirley High Street, 
· Southampton, Hanis. 

Basingstoke (BARC)-First Saturday and third Wednesday in 
each month, 7.30pm. Chineham House, Popley, Basingstoke. Sec 
G3CBU. 
Basingstoke (UKFM Group, Southern)~ October ("SSB boxes 
and others"), 3 November (AGM). First Wednesday In each month, 
8pm. Chineham House, Popley, Basingstoke. Sec Mrs J. Payne 
(xyl of G3ZRM), tel Aldershot 26108. 
Bournemouth (Wessex ARG)-Flrst Tuesday In each month. 
5 Oct (AGM). 7.30pm. Portman Hotel, Ashley Road, Bascombe. 
Sec GSBBN. 
Chippenham (C&DARC)- Tuesdays, 7.30pm. Sheldon School, 
Hardenhuish Lane, Chippenham. Sec GSBXG. 
Fareham (F&DARCJ-Wednesdays, 7.30pm. Porchester Com­
munity Centre, Room 9. Sec D. Thompson, tel Fareham 2799. 
Farnborough (F&DRS)-8 September (Ron Ham), 27 October 
("The professional communication rx" by G3NCN), 24 November 
(AGM). Second and fourth Wednesdays In each month, 7.30pm. 
Railway Enthusiasts' Club, Access Road, off Hawley Lane, Farn· 
borough. Sec G4FEA. 
Guernsey (GRES)-Tuesdays, 8pm. The Lodge, La Corbinerie 
Oberlands, St Marlin's, Guernsey. 
Horndean (H&DARC)-Second Thursday In each month, 7.30pm. 
Merchiston Hall, Horndean. Net Sundays 6.30pm. 21·40MHz. Sec 
G4CHO. 
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Jersey (JARS)-Sundays, t030am, and Fridays, 8pm. Le Hocq 
Tower, St Clement, Jersey. Sec Mary McTaggart, 19 Parade Road, 
St Helier. 
Portsmouth (P&DRC)-Wednesdays, 7.30pm. Portsmouth Com­
munity Centre, Malins Road, Buckland, Portsmouth. G3CNO. 
Salisbury (SR&ES)-Tuesdays, 7.30pm. Salisbury Activity Centre, 
Wilton Road. Sec G2FIX. 
Southampton University (SUARC)-Tuesday evenings, also 
informal meetings every lunchtime in the clubroom, Old Union 
Bui lding. The club celebrates its 21st birthday In September and a 
reunion is planned. Ex-members are asked to contact sec T. 
Williams, G3YOZ. 
Southampton (SRSGBG)-Second Saturday in each month, 
Lanchesler Building, Southampton University; W ednesdays, the 
clubroom, Kent Road; both at 7.30pm. AR G4COM. 
South D o rset (SDRS)-First Tuesday in each month, 7.30pm. 
Lecture Hall, S Dorset Technical College, Newstead Road, Wey­
mouth. G3WAO. 
Swindon (SD&ARC)-Alternate Wednesdays, 7.45pm. Clubroom 
above Coldharbour Public House, Blunsdon, Just north of Swindon. 
Sec GBKWC. 
Winchester (WARC)-First and third Fridays in each month, 
7.30pm. Antrim House, St Cross Road, W inchester. G4BKE. 

REGION t 8-RR P. J. Fay, G3AKG, 5 H arland Way, T he Glebe, 
Washington, Tyne & W ear NE38 7RB. 

Easington (AR&EC)-This club is to be congratulated on Its 
efforts In connection with the GB2USA project; there were over 
1,000 QSOs. Tuesdays and Thursdays, 7.30pm. Easlngton VIiiage 
Workmen's Club (three minutes from A19). CW practice, 80 and 
160m operation. A TV can be received on 605 lines. RAE Instruction 
if required. Sec G3VSS. 
Hartlepool CHRC)-Mondays, 7.30pm. Methodist Church Hall, 
Grange Road. Sec G3NWU, 73 Eamon! Gardens, Hartlepool. 
Middlesbrough (PORC)-Sec G8COP, 200 Marton Road, Middles­
brough. 
Morpeth (Northumbria RC)- Thursdays, 7.30pm. Old Wheatsheaf 
Yard, Morpeth. Sec G4AVO, 19 Park Road, Lynemouth, Morpeth. 
Newcastle (Tyne & W ear Repeater Group)-The AGM attracted 
members from as far apart as Berwick and Middlesbrough. The new 
committee Is as follows: chairman, G8BGU; sec, G3URE; treasurer, 
G81RK; committee members, G3WNR, G4BFU, G3AKG. The 
repeater is now a fact but negotiations for a suitable site are still In 
progress. Fortnightly, alternating with the Lumley RC. For detalls 
contact sec. 
South Shields (SSD&RS)-Fridays, 7.30pm. Trinity House. Old 
and new·members welcome. Sec G8BQF, 67 Lauderdale Avenue, 
Kings Estate, Wallsend. 
Sunderland (SARS)-Flrsl and third Tuesdays In each month. 
Leisure Centre, Stockton SI, Sunderland. Sec G4DQA. 
T y neside (TRC)-Mondays, 8pm-9.30pm. The Community Centre, 
Vine Street, Wallsend. Sec F. Addison, 3 Wilton Close, Whitley 
Bay, Tyne & Wenr. 

REGION 1~RR D. S. Smith, G4DAX, 15t Hamperhitl Lane, 
O xhey, W atford, Herts. 

Acton, Brentford & Chiswlck (ABCRC)-21 Sept (Members' 
holiday activity reports), 19 Oct ("Computer hardware and software"). 
7.30pm. Chiswick Trade and Social Club, 66 High Road, Chlswick. 
Barking (BR&ES)-Mondays (Constructional), Wednesdays 
(CCTV techniques), Thursdays (Informal). Morse classes Tues­
days. 7.30pm. Westbury Recreation Centre, Westbury School, 
Ripple Road, Barking, Essex. Sec GBJEG, tel 01-5991103. 
Cheshunt (CDRC)-8 Sept ("Firm control of smaller 'sprogs'" 
by G30JI), 15 Sept (CW practice and club station), 22 Sept (Open 
discussion), 29 Sept ("Simply sound" by G4DCP and G8KYF). 7pm 
for 8pm. Rosedale Sports Centre, Andrews Lane, Cheshunl, Herts. 
Chingford (Silverthorn RC)-Fridays, 7.30pm. Friday Hill House, 
Simmonds Lane, Chingford E4. Visitors very welcome. Sec G4AJA, 
tel 01-529 2282. 
Ealing (EDARS)-Tuesdays, 8pm. Northfields Community Centre, 
Northcroft Road, London W13. Sec R. Blackwell, 4 Colnbrooke 
Avenue, West Ealing, London W13 SJY. 
East London RSGB Group (Wan stead)- The group has re-formed 
and a new constitution has been drawn up. 19 Sept (Business 
meeting), 17 Oct (Interference forum), 21 Nov ("Test equipment and 
its uses"), 19 Dec (AGM and junk sale). 3pm. Wanstead House, 
The Green, Wanstead, London Ell. Sec G4CJQ, tel Ot -524 3169. 
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The group intends to record for future members a "History of the 
East London RSGB Group", before we all pass to that final QTH 
In the sky. All past and present members are asked if they can loan 
or record details of the group's past activities-for example old 
photographs of past members, letters, recordings and memorable 
QSOs, details of field days and scores, arguments entered Into by 
the big guns past and present- anything you think would be of 
interest in compiling a history. Fred Judd, G2BCX, has undertaken 
the task and all details should be sent to him at 174 Maybank Road, 
Woodford, London E18. All material will be treated with care and 
returned after a short period. 
Edgware (E&DRS)-9 Sept (Informal, Including erection of new 
club station aerial), 23 Sept ("Morse code decoder and display 
system" by G4CRJ and G4CRG). 26 Sept (OF hunt), 14, 28 Oct (To 
be announced). 8pm. Walling Community Association, 145 Orange 
Hill Road, Edgware. 
Harrow (RSH)- 10 Sept ("Digital electronics" by G4AVF), 17 Sept 
(Club project and practical), 24 Sept ("Synchronous cw" by G3YQV), 
1 Oct (Film show). 8pm. Sea Cadets HQ, Woodlands Road, Harrow. 
Sec G3KOL, tel 01-902 2570. 
Havering (H&DARC)-Wednesdays, 8pm. British Legion Club, 
Western Road, Romford. 
Holloway (Grafton RS)-Fridays, 7.30pm. Archway School 
Annex, Whittington School, Highgate Hill, N19. Details from John 
Hltchins, 46 Granville Road, Finchley N12. Tel 01-346 2744. 
llford RSGB Group-Thursdays, 8pm. 50 Mortlake Road, llford, 
Essex. 
Islington (Sherbourne RC)-Closed for summer break unti16 Sept. 
RAE and cw classes begin again In Sept. 
Northolt (British Airways European Division ARS)-First 
Monday In each month. Trident Club, Western Avenue, Norlholt, 
Middlesex. This club is open to non-BA employees by invitation. 
Contact G30UF, tel Amersham 21573 for details. Civll Aviation 
Sunday net at 1100-1200gmt on 3·68MHz, listen for G3NAF or 
G3BEA. 
South Kensington (Baden Powell House Scout ARG)-Third 
Tuesday in each month, 8pm. Baden Powell House, Queensgate, 
South Kensington. 
Southgate (SRC)-Second Thursday in each month, 8pm. The 
Green, Wlnchmore Hiii, N21 . Sec G4AEZ, tel 01-336 7166. 
S t Albans (Verutam ARC)-23 Sept ("Antennas and atus" by 
G3JK8), 28 Oct ("28MHz propagation; the new Luxemburg effect" by 
G6JJ) . 7.30pm. Market Hall, St Albans. Informal meetings on second 
Thursday in each month, Sallsbury Hall, London Cotney. Winter 
informals from 14 Oct at RAF Association HQ, Victoria Street, St 
Albans. Boll) Spm. 
Stevenage (S&DARS)-First and third Thursday In each month, 
8pm. Hawker Siddeley Dynamics Ltd, Gunnel s Wood Road. Sec 
Paul Tewkesbury, 267 York Road. 
UK FM Group (London)- Second Tuesday In each month, 7.30 
for 8pm. Grove Park Hotel, Junction Bolton/Spencer Roads, Grove 
Park, Chiswick. 

REGION 20-RR G. Mather, G3GKA, 8 Hills Close, Key nsham, 
Bristol. 

Bath (B&DRG)-Mondays, 8.30pm. Church of the Ascension, 
Claude Avenue, Oldfield Park, Bath. Further Information from John 
Noden, Flat 4, 30 Paragon. Bath BA 1 SLY. 
Bristol (BRSGBG)-11 Oct (Film show), 25 Oct ("Digital and linear 
lcs" by GSBXJ and G8FNR). 7pm. Becket Hall, St Thomas Street, 
Brlstol 1. Sec G3ULJ. 
Bristol (BARC)-Tuesdays, 7.30pm. The University Settlement, 
Barton Hill , Bristol S. Sec G8HAZ. 
Bristol (Shirehampton ARC)-Fridays, 7.30pm. Twyford House, 
Shirehampton. New members most welcome. G4BWB. 
Cheltenha m (CRSGBG)-Flrst Thursday in each month, 8pm. 
The Old Bakery, Chester Walk, Cheltenham. Sec G3Kll. 
Glo ucester (GARS)- First Thursday In each month, 8pm. Odd­
fellows Club, Barton St, Gloucester. t:iemainlng Thursdays informal 
club n ight. G4A YM, The Chequers Bridge Centre, Painswick 
Road, Gloucester 8. Sec G3MA. 
T aunton (T&DARS)-Fridays, 7.30pm. Jelalabad Barracks, The 
Mount, Taunton. Sec G. Swetman, "little Copse", Monkton Heath­
field, Taunton. Tel West Monkton 298. 
Weston-super-Mare (WsMRS)-Second Friday In each month, 
7.30pm. Room Lewis M2, Werle School, New Bristol Road, Worle. 
G3PQE. 
Yeovil (YARS)-Thursdays, 7.30pm. Morse classes each Friday, 
7.30pm. RAE class by G3MYM, If required. The Youth Centre, 31 The 
Park, Yeovil. Sec G3NOF. 
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C members' ads J 
These subsidized flat-rate advertisements are accepted as a service 
to members of RSGB. They must be submitted on the Members' 
Ads order form printed In alternate Issues of Radio Communication, 
or on a postcard similarly laid out. Each must be accompanied 
by a recent Radio Communication wrapper addressed to the 
advertiser, as proof of membership, and a remittance by postal 
order or cheque for 50p (stamps not accepted). They will not be 
acknowledged. Those not clearly worded or punctuated will be 
returned. No correspondence concerning this service can be 
entered into. 

The closing date for each Issue Is the 1st of the preceding month, 
but no guarantee of Inclusion in a specific Issue can be given. 
Valid advert.isements not published in the Issue following receipt 
will be held over until the next Issue. 

Trade or business advertisements, even from members, will not 
be accepted for Members' Ads but should be submitted as classl­
fled or display advertisements In the usual way. Traders who ere 
members must enclose a signed declaration that the items for sale 
or wanted are part of, or Intended for, their own personal amateur 
station. 

The RSGB reserves the right to refuse advertisements, and 
accepts no responsibility for errors or omissions or for the quality 
of goods offered for sale. Advertisements may be edited or abbre­
viated as necessarY. 

Poet to : MEMBERS' ADS, "RADIO COMMUNICATION", 
35 DOUGHTY STREET, LONDON WC1 N 2AE. 

FOR SALE 

2m solid state SW fm tx, takes 8MHz HC6U xtals, £27.50. KW20008, 
ac psu, £180. CMOS toneburst board, adjustable output and fre­
quency, £3. 2m mosfet preamp, less than 3dB noise figure, 18dB 
gain, £3.50. 2m mosfet converter, 28-30MHz i.f., £10. G4EBI, QTHR. 
Tel 01-231 0879. 
H eath HW7, £20. G3DCN, QTHR. Tel Hemel Hempstead 56196. 
70cm base tx F450T, £25. Xtal boards, 6ch tx/rx lor 10Bs and 25Ts, 
£5.50. SAE detai ls. G8HNN, 55 Vauxhall Street, Worcester WR3 
SPA. 
So mmerkamp FRtOOB rx, 10-160m, handbook, 100-400Hz filter, 
£95. Trio JR500S rx, 10-80m, handbook, no mods, £55. Yaesu FP400 
spkr and cabinet, as new in maker's carton, £8. Heath Mohican rx, 
£40. All good cond, ono. Buyer collects. Tel 01-648 5895 daytime. 
HW32A plus mic, exc cond, £50. BC221 with charts and mains psu, 
£15. R220, 70·26 rx, £5. Eddystone 840A plus stand, £25. Pair new 
boxed TT21s, £4. G3PSH, QTHR. Tel Thatcham 62289. 
H eath HR10B amateur band rx with HRA-10-1 100kHz xtal, 
calibrator, £65 ono. Heath HW7 QRP tx/rx, as new, with power lead, 
handbook, 500 load, £40. Shaw, 16 Deansfield, Four Spires, Crick­
lade, Wilts. 
TS700, as new, has gained FMD Senior In under a year from 
average site working barefoot to 8-el. Offers around £290. W fll 
del iver within 50 miles of Swindon. Tel 0793 762995. 
FT2FB 144·480, 144·600, SO, S20, S21, 22, 23, 24, RS, 6, 7, £100. 
GW3YT J , QTHR. Tel 0663 63578. 
1,800W mod transformer, 12,ooon C.T. each 375mA-4,500n each 
900mA, ideal for QRO a.m. station. Any offers considered. G8DJF, 
QTHR. Tel 0494 30043 after 7pm. 
RCA ET4336 400W cw tx. GCRE FS/10 FSK converter. Swop 
Marconi 36SA key for good bug. See my classified ad. GW30YN. 
Liner 2, 144·10-144·33MHz, with preamp, good cond, £115. Van­
guard 25AMT with all control gear and xtals for 145·8, £15. Both ono. 
Buyer collects or pays carr. GM8HSY, QTHR. Tel Falkirk 23860. 
Mullard E805 oscilloscope, 5mV/cm l2Hz-2MHz, !spare tube, £20 
ono. Buyer collects. 150mA twin meter assemblies, 1,soon cali­
brated as stereo VU meters, £2.50 each. G3BLP, QTHR. Tel Dun­
stable 602137. 
FVSOB, vfo for FL50B Ix, £25. G2ABD, QTHR. Tel 074781 S09. 
KW A t lanta tx/rx, psu, spkr, manual, little used, £160. G4CNB. Tel 
0621-782388. 
FT200, FP200, all xtals for 10m, £190. Trio MC50 table mic, £12. 
Jaybeam portable mast, £5. 2m 4-el Yagi, £3. G81LL, QTHR. 
Exley H ambling 00 gauge coaches, Rivarossi diesel loco, £15. 
35mm cameras, Zeiss Contina, £10. Praktica Nova SLR, recent 

708 

overhaul, £2S. Wharfedale Walnut SFB3 sand-filled 3-spkr panel 
units, require overhaul, £15. Inspect, col lect, carr extra. G3FQH, 
QTHR. 
H eathkit Marauder HX10 tx, immac cond, £175 ono. H2170 rx , 
good cond, £90 ono. BC348Q, internal power-pack, spkr output, 
S-meter, £10. Cessor 339A scope, new parts fitted, £8. Wanted: 
Atlas 210. G3NAS, QTHR. Tel 53718. 
T rio TR7200G, SO, S20, S21, S22, R3, R4, RS, R6, R7, £160 ono. 
Telford TC9 a.m./fm, £55. G8HTR. Tel Hingham 371 evenings. 
H /B 4CX250B 200W pa, plus spares, psu, £65. Racal TRA 109C 
a.m./usb/ lsb hf tx/rx with manual, £25. MMC 144LO converter, £8. 
2m 10-el beam, £7. Buyer collects. G8FAT, QTHR. Tel 01-954 2311 
ext 300 office hours. 
J aybeam 5XY/2m, plus phasing harness, new, £10. Commercial 
ac/dc converter, 6/9/12V, 1A max output, Gem model, £9. GSAEV 
2m Mk2 converter, 28-30MHz, £8. All carr paid. Tel Worcester 
354679. 
H eathkit de power supply HP13B, transistorized, £50 ono. 
G4EIP. Tel Lincoln 65675. 
Scope, prolessional Solartron CT380, de 13MHz, mini cond, £80. 
Leak 30W mono amp, requires preamp, £12. MM 2m converter, 
28-30, £12. MM 70cm converter, 14-16, £13. G8KDC, QTHR. Tel 
Orpington 22443. 
HW17A mosfet preamp, Im adaptor, manuals, 12V inverter, £45. 
Lafayette HE30 Codar preselector, £35. Tel 01-949 4920. 
Co mp working H eathkit station. DX100, SB10 ssb converter, 
RA 1, xtal calibrator, hib Q-mult, leads, spare valves ·inc 2X E146 
(new), manuals, covers 160-10m, cw/a.m./ssb/dsb/dsbsc, £100 ono. 
Wanted: SB102 with psu and manual. G4EAQ, QTHR. Tel 051-327 
5989. 
PTC2012 a.m. H andi-ranger low-band, xtals 70·26MHz, £18. 
PTC3302V SOW 4m a.m. Ix, £18. Emsac 4m converter, 4·1-4·7MHz 
i.f., £5. Microwave Modules 2m converter, 4-6MHz I.I., £12. Marconi 
TF643B wavemeter, 20-300MHz, £20. Mint Eddystone EC10, £60. 
G3TQY, QTHR. Tel Loxwood 752933. 
Quad QC11 control unit, £5. 15W amp with psu, £5. Faulty TCS12 
rx, £5. Small scope wi th 3in tube, sl ight fault, £7. Portable gen­
erator, 875W 115V with 300W auto transformer, £20. Lots of junk. 
G4ADN, QTHR. Tel Bolton 55051. 
Europa, with coaxial relay and preamp, £50. HA202 40W fm amp, 
£3S. Waddell, G4DIO, QTHR. Tel Wolverhampton 73318S or 733722. 
Heathkit HW7 QRP txl rx, exc cond, with manual , leads, etc, £30 
inc carr. Mono commercial audio amp, 10W, bass and treble con­
trols, various inputs, £8 inc carr. G4BVH, QTHR. Tel 0273 504634. 
Eddystone EC10 Mk2, £75. Ten-tee KRS keyer, £20. FT101 Mk1, 
£300. 58220, £300. 4CX250B twin base, £15. Microwave Modules 2m 
and 4m converters with LO o/ps, £15 each. Buyer inspects and 
collects. G4AOS, QTHR. Tel 061-766 3013. 
Solid State Modules Sentinel 4m converter, 4-6MHz i.I., £11. 
Sentinel 2m preamp, £6. Pye Vanguard on 2m, £10. Marconi sig gen, 
£12. New vhf spark plug suppressors, £1. All plus carr. GBEBM, 15 
Wheeldon Way, Hulland Ward, Derbyshire. Tel Hulland Ward S30. 
EC10 Mk2, mint, £90. HW7 QRP tx/rx lb rig, £3S. Bauer paddle, £4. 
All unmarked, unmoded gear. Carr extra. G3HQH, QTHR. Tel 
0663 44087 afte.r 8pm. 
FT75, FP75, FVbOC, need considerable attention hence low price, 
£50. KW E-zee match, £12. KW swr bridge, £7. Buyer collects 
Midlands. Cpl Short, E Troop, 13 Sig Regt, BFPO 40. 
Heathkit digital multim eter IM102, per! cond, recently calibrated 
by manufacturer, accurate measurement on ac/dc volts, currents 
and resistance, genuine reason for sale, send sae for lull specifl­
cations. Cpl D. W. Wright, Regt Wing, Parsons Barracks, Cod 
Donnington, Telford, Salop. 
Versatower SP60, four months old. Hy-gain TH3 Mk3 SNR beam 
with BN86 balun, two months old. TR44 rotator. 120ft of RG8U HD 
coaxial and rotor cable. All as new with original packaging. Collins 
S-llne, fully comp station in lmmac cond, with full documentation. 
75S3B rx, 3253 tx, 516F2 psu, 30L1 l inear, 31284 station control, desk 
mic, dummy load, aerial switch, full set of cables. Offers invited. 
Tel 0602 54047. 
G3ZVC tx/rx kit, Inc all parts, XF9B filter, etc, £50. Trio vfo 50, £25. 
Bantex magnetic mount i wave whip, £8. G4DA W, 479 Welling­
borough Road, Northampton. Tel 714821 anytime. 
KW E-zee match, £15. 103 swr power meter, £10. Heath son load, 
£10. Test set AP71774 Inc K lystron CV116, BC221 innards, brass key 
circa 1917, many meters, rf inc. Two 5FP7 tubes, new. G3VUF, 
QTHR. Tel Morpeth 2790. 
H eathkit tx/rx, almost new. SSS and 400Hz cw filters. HP23B psu. 
SB600 spkr, exceptional mint cond, £258. HW1 00 tx/rx, HP23A 
SB600 spkr, nice cond, exc performance, £165. G3WY, QTHR. Tel 
Evesham 45497. 
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FT101B , £350. FV101B, £40. SP101B, £10. OM transverter, 200W 
p.e.p., £70. IC22A, 13ch Inc Rayne!, £120. Radio and tv servicing, 10 
vols, 1965-76, all mint cond, no offers, £40. MM converter, 70cm 14-16 
i.1., £10. 10XY/2m, unboxed, £15. 18AVT/WB, £40. GSFCA, OTHR. 
Tel Hitchin 50519. 
QM70 28/432 transverter for Liner 2 with parts for modification of 
latter unused. £70 ono. TMK model 500 multimeter, £8. OOV06! 
40A. £2.SO. OOV03/20A, £2. Sinclair S60 stereo preamp, £1.50. 
Wanted: Ham Radio December 197S. GSJHE, QTHR. Tel 063872 545. 
FT2FB tx/rx filled with 12ch, £120 ono. YD844 mlc, £11. G3ZXF, 
QTHR. 
Mags, many years RSGB and SW mags unwanted, free upon 
collection. G3WNM, OTHR. 
RSGB " B ulletins", bound vols 32 to 39 lncl 1956 lo 1963. RadComs, 
loose, vols 1 to 12 Incl 1964 to 197S, November 65, January 71 and 
January 7S missing. Short Wave Magazine, bound vols 15 to 21 Incl 
1957 to 1954 loose, vols 22 to 32 Inclusive, 1954 to 1975, January 56 
missing, for sale In one lot only to the highest bidder. Offers to 
G3LGN, OTHR. 
AR88D fitted product detector and S-meter with manual, £35. 9 
Bracken Hil l, Osbaldwick, York. Tel York S5624. 
FT200 and psu, 12 months, new cond, £190. No offers. KW Van­
guard Ix, 80-10, ond Trio 9R59DS rx, 12 months, vgc, £S5. G4EJD, 125 
Armshead Road, Warrington, Stoke-on-Trent ST9 OEL. Tel Ash 
Bank 3458. 
Star ST700 tx, 100W, 80-10, ssb/cw, 240V. Halllcrafters SXl 11, 80-10, 
240V. Heath bridge HM1 5. Diamond DP KB10S vert, all with hand 
books, £150 lhe lot. Oilers for split considered. Free BC221 with 
comp lot. G3URG, QTHR. 
Farfisa VIP34S electronic organ, single manual and pedal board, 
home use only, £27S ono. G3UZI, OTHR. Tel Horsham 66327. 
PF1 pocketphone txs and rxs. 3 sets, not mod, incl 9V and 18V 
nlcads, not checked. Txs, £9 each. Rxs, £11 each. Batteries, £2 
each. Pair comp with batteries, £22. Batteries not sold separately. 
G3JKF, OTHR. Tel 0293 28080. 
K W 202 matching spkr, mint, £150. KW204, exc cond, £1SS. Datong 
rf clipper, £32. G2DAF Ix, £20. Pye base station, low band tuned for 
4m, £5. Class D wavemeter, £3. G3ZHJ, QTHR. 
Eddystone 680X rx, mounting blocks, matching spkr, late model, 
£70. Hallicrafters HT40 Ix, 80-10m, cw/a.m., £12. Sterl ing telephone 
one valve set, with Dinkle horn spkr, early Edison Bell twin xtaf set, 
all vgc, all carr extra. G3ZCD, QTHR. Tel 78066. 
A ntenna specialists 2m jA whip type ASP677, as new, £10.75 inc 
p/p. G3PLL, QTHR. T el Cottesmore 513. 
ARRL H andbooks, 1961, 56,68 and 71, £1each.RadCom,1969-1973, 
£2 per year plus postage. AN/UPM-1 vhf/uh! SG/WM scope, 
original calibration charts, £50 or ofter. Buyer collects. Wanted : 
Trio TR7200. G8AXC/G6AGC/T, OTHR. 
H eathkit HW100, plus psu, KW E-zee match and KW swr meter, 
£140 ono. 7E teleprinter mains motor, £16. Airmec vvm, 200MHz 
plus de and " R" ranges, £7. DFM 300MHz 6 digits, h/b, £50 orio. 
G3SJR, OTHR. Tel Stevenage 51297. 
Perf JR599, plus spkr, £150 ono. Trans FL50B, £60 ono. Both .with 
manuals. G3JDN, 2 Castle Drive, Reigate, Surrey. Tel Reigate 
40646. 
Galaxy Mk2, 5 bands, 400W p.e.p., good cond, £1 SO. KW2000E, few 
hours use, as new, £285. Musi sell, moving house. G3ZLN. T el 
Ipswich 55200. 
Xtals B7G 100kHz, FT243 6606·667, 7025, 7106·667, 7125, 7506·667, 
7525, 7625, 7615, 7700, 10X 5100, 7150, 10245, HC6U 10610, 10660, 
1067S, 10685, 10689, 10694, 10695, 10·700, 1070S, 10706, 10711, 10715, 
10725, 10740, 10790, £1 each freepost. G3LHA, OTHR. Tel Coventry 
414333. 
TC7 tunable i.f., £37. 70cm 12XY Incl harness, £14. Untested 
Cossor Commando LB, £7. 2m a.m. tx and psu, £8. Nuvistor 2m 
converter, 28-30MHz I.I. and psu, £7. Buyer collects. Wish to ex­
change TR2200 for KP202 or slmllar. G3VOM. Tel 061-794 6659. 
40W 2m tx. Ex-Pye Vanguard mains power supply. Solid state Im 
modulator, xtal controlled, fitted with automatic COMS toneburst, 
£35 ono. Buyer collects. G81MR, QTHR. 
2m SSM converter, 28-30MHz, £10. 38·666MHz HC6U xlal, £2. 
VHF components, unused valves, capacitors, etc. SAE for low­
priced list. G8HBW. Tel Aldrldge 54166. 
Yaesu FT20il tx/rx, psu, six months use, perf, carr by Securicor 
free, £195. Turner, 18 Melfort Road, Newport. Gwent GW4 EPR. 
Partridge 425-0-425 200mA, three Its, unused, £5. Two Gardners 
ULOP AS7013, £5 each. Two Goodmans A udlom 100 Is, 15n, 
£7.50 each. M7S ED, pert, £6. Fantavox stereo booster, £3. G3KRH, 
QTHR. Tel 01-455 5039. 
T ransformers, Woden 240V in 1,250/1,000-0-1,000/1,2SO al 300mA, 
£8. Woden 240V In, 2-0-2 at 6A, £1.50. Woden 240V in,2·5-0-2·5at8A, 
£2. Add 10% carr. G3MA, OTHR. 
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19 set, plus phones, atu, control box, wkg, £10. R1155, not wkg, £7. 
Cossor 1035 scope, wkg, £25. Valves, assorted, 10p each. Practical 
Wireless 19&1-69, 10p each. Tel Hastings 4277S4. 
A irmec slg gen type 201 , 30kHz-30MHz, £35. Wireless sets No 88, 
type A , four switched xtal positions wifh xtals. Phones, mic, whip 
aerial, £3. G3GFI, 10 Harrowby Road, Banbury, Oxon. Tel 52035. 
18AVTJWB, good cond, £30 ono. Heavy morse key with cover, £3. 
Douglas Calder, GM4ESW, 111 Muirside Avenue, Kirkintilloch, 
Glasgow G56 3PP. Tel 041-776 5495. 
Liner 2, with preamp, mobile mount, manual, £110. Exchange for 
good rx or tx/rx. GM8J FE, QTHR. Tel Hawick 3441. 
Superb Trio TL911 KW amp, comp with spare valves, only £135. 
Hygain wide spaced 10m beam, £25. G3NAC. T el 0954 60584. 
RF sig gen, Tech TE20D, 120kHz-500MHz in six bands, exc cond, 
£15. Wanted: BC221-M operating and service manual. Smith, 8 The 
Parkway, Canvey Island, Essex. Tel Canvey Island 380S after 
5.30pm. 
Front end metal work for 13cm WA2VTR converter, £2. 46E 
70cm MB, £5. Buyer collects. 24V son coaxial relay with F&E plugs, 
£2. Carr extra. G4BYV, QTHR. 
Racat RA117, with ssb adaptor, case, manuals, spare valves, exc 
cond, fan tastic reception on piece of wet siring, £425. Many part 
exchange lest equipment. G4DDM, OTHR. Tel 049481 4483. 
Heathkit HW17A 2m tx/rx, with Im attachment. Exchange for 2m 
portable or offers. G3XBP. Tel Marlow 3186. 
IC210 vfo 2m tx/rx, with xtals 145·00, 145·50, 145·55, 600kHz upshift, 
600kHz downshlf1, fonebursl, preamp, original box, Instructions. 
Liner 2, little used, original box and lnsfructlons. Sensible offers 
please. G81FC, OTHR. Tel 0992 28144. 
BC221 ·AJ , accurate and per! with charts and stabilized psu, £20 
plus carr. 134 clean issues QST, July 1964-0ctober 1975. 141 Issues 
Rad Com, Ju!y 1963-June 1976. Sensible offers. Plus carr. GD3TIU, 
QTHR. Tel 062485 442. 
4CX250B uhf ptfe base with Incorporated chimney, superior 
qualify, £5 each. As new Londex type coaxial relays with plugs, £6. 
Cambridge AM10B, £9. New xtals, HC6U 8·000MHz (SO and S20 in 
FT221), 9·000MHz, £1.50 each. 18 HC18U xtals, 67·8MHz-76·3MHz In 
500kHz steps, £2 the lot. All carr ex tra. G8ENI, OTHR. Tel Cheslyn 
Hay 415374. 
Liner 2, £95. KW77 rx, £50. Tel York 29864 alter 6pm. 
Good QTH with V ersatower, 350ft asl, 4 bedroom chalet bunga­
low, 200 by 5011 plot, open as peel, greenhouse, gardens and lawns, 
oil fuel CH, det double garage, adjacent M 1/A6/ A 1, mainline railway, 
St Pancras 1hr, £24,500 ono. G3KSH, OTHR. Tel 05257 2164. 
Comp Drake station. R4C 10-160m, NB,500Hz filler, T4XC10-160m, 
AC4 psu, L4B linear, W4 wallmeter, all as new and little used, comp 
with manuals. Hughes, 67 Penlan Crescen1, Uplands, Swansea. 
T elequipment D 3tR scope, 6MHz double beam, one beam not 
wkg, with manual, £18. Cossor 3339 scope, wkg, with circuit, £S. 
Valve rf/l.f. oscillator, 0·1-100MHz, £2.50. All plus carr or buyer 
collects. G3SVL, OTHR. Tel Camberley 64330. 
Trio TS700, 2m all mode, malns/12V tx/rx, lmmac 197S model in 
maker's packing, few hours use only, in exchange for similar cond 
TSS20 or FT101 B. G3GGL, OTHR. T el Bewdley 403372. 
KW77 amateur bands r x, £50. Weir 28/144MHz converter, £12. 2m 
6 over6aerlal, £5. TMK In circuit transistor tester, £12. Wanted: Af /rf 
sig gen and elements for Bird wal1meler. G4CXL, QTHR. Tel 
Weybridge 43267. 
V ersatower40 with plate for CDR AR22 rotator and all fittings but 
less ground post. No reasonable ofter refused. GM8APH, 72 Pol­
warlh Terrace, Edinburgh. T el 031-337 3701. 
No realistic offer refused. Perl cond/functlon. TR7200G. Liner 2 
preamp. Brand new LA106. Apollo 240V 800W 50Hz 4-stroke gen, 
Shrs. Custom cased ERC. 3Smm Edixa Pris mat outfit. F2·8 Travenar. 
450mm Sollgor telephoto (2), x 2 tele adaptors. Wanted: FOK multi. 
FT2 auto. FT220. GWBEHR, Brynsworlh, Dandorlan, Burryport, 
Dyfed. 
KW2000, with ac power supply, G-line, vgc, £115. G30LW, OTHR. 
Tel Tewkesbury 295081. 
Exchange Microwave Modules MMTH3270cm ssbtransv erter, 
together with Jaybeam MBM48/70 46-el Multibeam (the pair cost 
£110) for2m ssb gear with cash adjustment as necessary, or good 
communications rx. G3CGQ, OTHR. Tel 0582 25519. 
AM25B Vanguard , comp, £25. AM10D Cambridge, £25. Both on 
70·26. 12V 12A de power supply, £15. Gl3YDH, OTHR. l el 
Belfast 643913. 
HW202 tx/rx, fitted for 14S/145·5 with HWA-202-1 psu, mint cond, 
must sell as going sideband, cost £170, will accept £110 ono. 
Jewell, G8JOH, 158 Uppingham Road, Leicester LES OQG. 
Liner2, mlc, manual, BLY36 In final, Belcom psu, £140 ono. G8FWJ. 
Tel 01-253 0329. 

709 



Solid state real istic DX150A communicat ion rx, let rf, gen cov, 
vgc, only £40. Pye Vanguard AM25B, converted to 144MHz fm, 
toneburst, mlc, controls, and xtals, vgc, £12. Urgent shack clear­
ance hence very low prices. T el Oakham 55114 for details. 
K W2000B tx/r x, 10-160m, E-zee match, dummy load 50!1, all lmmac 
cond, £220, £15, £7 respectively. FL2500 2kW linear, as new, spare 
set of valves, £130. 2-el Minibeam B24, £15. G4DJZ, QTHR. Tel 
Peterborough 69622. 
CR150, Japanese, 550/ 1,600kHz 1·6-30MHz in four bands, band­
spread, bfo/anl /tone/send/receive switch, S-meter, telescopic aerial 
or external, 240/250 ac, vgc, £25. G8VG, QTHR. Tel 0322 26464. 
T rio 9R59D S, spkr, handbook, £45. Trio TR2200, xtals 144·48, 144·72, 
145·32, nicads, £60. PCR rx, power pack, £15. Cambridge AM10 boot 
mount, control box, cable, wkg on 145·05, £30. Buyer collects. 
G3YUI, QTHR. Tel Luton 58668 after 6pm. 
Radiovisor burglar alarm, pulsed infra red, £15. Fan motor. 85p. 
U27 valve, 80p. CV345, £2. Quantity of winding wire, Multiple cable, 
Litz, irimmers, coils. All unused .Items. Please enquire. Plus post­
age. Wan led: Oscilloscope. W. H. Joyce, 41 Rochdale Road, London 
E17 BJF. Tel 01-539 5421. 
KW500 linear, £35. HW30, £15. Both good wkg order. Cambridge 
Ranger, needs attn, £4. Buyers collect. G3ECU, QTHR. Tel Earldoms 
258. 
S torno Viscount hiband, comp, manual, xtals 145·50, £20. Pye 
boot Ranger, comp, £8. Garrard 9V tape deck with case, amp, etc, 
£8. H/B Inverter unit, two Inverters, relay switched on, one chassis 
gives 265V and 180/400V from 12V de, prof finish, £18 ono. GBDXD, 
QTHR. 
R1475, with psu, good cond, £35. Marconi 4m SOW tx, a.m.{cw, £10. 
Marconi HD57A ssb driver, 1·6-24MHz, 100kHz filter, psu, handbook, 
SW output, £3S. Pye 19in colour monitor type 7100 with handbooks. 
Offers. G3PGN, QTHR. Tel 0277 822891. 
T rio JRSOOS amateur bands rx, with model RS1 Global spkr, exc 
cond, £90. G3TLI, QTHR. Tel 04012 3205. 
Xtal s, 40MHz, £1. 35·331, £1. 36·1, £1. 46SkHz, £1. QQV06-40, :£1. 
2C39A, £1.50. Pair KT66s, equiv, :£1.50 each. Power supply 750V 
200mA plus 3SOV smoothed, £3. Buyer collects. Radio Commun/­
cal/on Handbooh, :£2.50. Tx, a.m., 6146 output, modulator, five xtals, 
£1S. Buyer collects. 9ft l>y 1iin aluminium masts, £1 each. Carr 
extra. GBCJO, QTHR. Tel 0272 772435. 
T rio JR310 rx, 160-10m, a.m./ssb/cw, fitted 10AZ cw mech filter, 
vgc, manual, spkr, :£7S. Pye Cambridge AM10DV, cw, new xtals 
145·0MHz and i mobile whip, :£25 ono. G3KTA, QTHR. .Tel Burgh 
Heath 58758 evenings. 
Trio 9R59DS stabilizer, handbook, exc cond, £46. Joystick via 
and LZ match. A1tificial earth, £25. Buyer collects. G4AJM, QTHR. 
Tri o 7200G, with preamp and Sch, £115. VFO 30G fo r above and 
2200GX, £50. Telford TC9 tx with vfo, £75. 2FM70 tripler/converter, 
70cm/2m, £45. GBKOC, QTHR. Tel Orpington 22443. 
M osley 2-el 10/15/20, 2000W p.e.p., unused, £40. Buyer collects. 
Shure 444 Jap 4 pin plug, £14. Carr extra. Tel 01-679 321 S after 7pm. 
Collins T CS6 tx, £8. Pye uh! tx/rx, £20. Pye vhf base tx, £12. 
Volumes RadCom, Short Wave Magazine 1960-70, 50p volume. 
G3HVI, QTHR. Tel Blythe Bridge 3349. 
Heathkit GR78 rx, few scratches on case, otherwise ok, :£55. 
Prefer l>uyer collect or carr at cost. G8AVA, QTHR. Tel Basildon 
5S5292. 
S EI QC1246AA ssb xtat filter, with carrier xtals, £18 (£29 new). No 
10 calibrator, :£4. Top band a.m./cw, full break-In, needs psu, £6. 7W 
per channel stereo amp, £S. All plus carr or buyer collects. G3SVL, 
QTHR. Tel Camberley 64330. 
Cossor model 2000 dual beam oscilloscope, good wkg order , 
average physical cond, :£40 ono. Woden potted mains transformer, 
2·5/0/2·SV 10A, 350/01350V 500mA, will give 900V de at 750mA p.e.p., 
suitable for linear, :£3. Tel 09074 3134. 
JR310 rx, xtal calibrator, lull 10m coverage, handl>ook, etc, £70. 
G2DAF ssb tx, 160-10m, 180W p.e.p., ac psu, circuits, etc, :£40. 
Buyers collect. G30GP. Tel 01-398 3953. 
K W trap dipole, 97ft feeder, virtually as new, sudden change of 
QTH prohibits re-erection, £10.50 plus postage. G6RF, 9 Mews 
Court, Menheniot, Llskeard, Cornwall. Tel Llskeard 454~9. 
T rio JR310, with mechanical filter, :£50. Kelley, 245 Kenton Road, 
Harrow. Te I 01-907 5218. 
First class station. Drake TR4, Drake MN4 match, HQ1 Minibeam, 
CR44 rotator, Heathkit SB610 monitor, all one careful owner . 
Reasonable offers considered. G3YYI, QTHR. 
KW2000E, perf, as new, £28S. DC psu, £36. Microwave Modules 
MMC432/144 converter, :£16. MMV432 varactor trlpler, £1S. Green 2m 
tx, £20. Yaesu YD844 desk mlc, £12. Heath GO-IU gdo, £12. G4AFY, 
QTHR. Tel Kidderminster 633S8. 
Eddystone 940C, mint cond. Offers. R. Lindsay-Smith, c/o 29 Neal 
Street, London WC2H 9PR. 
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KW2000B, £200. Codar fixed/mobile, T28/A TS ac/dc power supp­
lies, control unit, :£4S. BC221, own charts, spare xtal, £10. Many 
Bulletins and SWMs. Prefer buyer collects. G4LA. Tel Hexham 
2734. 
IC22A , as new and boxed, fitted 10ch, le toneburst, adjustable one­
minute timeout warning tone, :£158, or In part exchange for TS700 or 
FT221. G3XFB, QTHR. Tel Brewood 850033. 
Heathkit 10-102 scope, b.rand new, :£80. HI-mound morse key on 
rnarl>le plinth, £10. IC22A mobile mount, £2.SO. 20m 8-way rotator 
cable, £2. 1971-75 inclusive Radio Communication, inc binders. 
Offers. Post extra all Items. Phipps, G4DIC, QTHR. Tel Hinckley 
36811 . 
Yaesu FT224 mobile, 2m, many extra channels, new, boxed, £135. 
FR101 deluxe digital, new, boxed, £37S. HF 2kW linear commercial 
unit, £165. BC221 frequency meter, £20. Exchanges considered. 
Taylor, 5 Luther Road, Winton, Bournemouth. Tel 50400. 
G5D F moving QTH has two 30ft steel l attice towers, each in 15ft 
sections, 1 Sin 1riangular section, at :£35 per tower. Lots of other 
good l>uys, power packs, xtmrs, etc. Buyers collect. G5DF, QTHR. 
Tel Reading 27876. 
60ft t riangular lattice tower, in six 10ft sections. Offers. Two 20ft 
alloy poles, £5. Wanted: Eight 15ft l>amboos and " X" brackets to 
build 2-el quad. G4DDS, QTHR. Tel Doncaster 884651 after 6pm. 
R1155 rx, converted 250V, £10. Mast, tubular steel base section, tilt 
over lattice and 16ft by 2in alloy pole, total height 281!, £22. Solartron 
CT316 oscilloscope, no case, £17. G8JDE, QTHR. Tel Sambrook 
375. 
Comp 2m station. TS700 and S-el slot. Offers. MM SW a.m. tx and 
mic. MM tunable rx with spkr. Offers. G4BLV, QTHR. Tel Bishops 
Wal1ham 2469. 

WANT ED 
T rio TS520, must be mint. G3PLP, QTHR. Tel 021-744 3187. 
Xtals, 8,250kHz, FT243 or similar, must be active. Heathkit scope 
10-12U or 052, with probes if possible. G3KRH, QTHR. Tel 01-4SS 
5039. 
Copy of February 1975 " QS T " . Contact RSGB HQ. 
IC22, C828, TR7200G or similar Im box wanted by schoolboy trying 
to get on the air. Beam/rotator or omnidirectional aerial. J. M. 
Buckley, GSKYP, Dovers Green, Shenley, Herts. Tel Potters Bar 
42217 evenings. 
Yaesu FT101B, must be in good cond. G3BPE, QT HR. 
V ersat ower, prefer 40ft but consider 60ft post mounting. G4DMN, 
Heronsgate, Manorial Road, Parkgate, Wirral L64 6QW. Tel OS1-336 
2386. 
Pye Bantam high band or similar, prefer with manual. High band 
Cambridge. G8AUN, 87 Aylsham Road, Norwich NR3 2HW. Tel 
Norwich 422S3. 
Yaesu FLDX400, cond and price to G8JWI, QTHR. Tel Hertford 
53S80. 
P hilips EL1953/00 video head fo r EL3400 vtr, and EL1953/special 
for LDL12S1 vtr. GSCMO. Tel 0264 2747 after &pm. 
Will exchange new unworn gents' R olex Oyster Perpetual, 
model 1603, stainless steel, guaranteed, for newish Liner 2 II or 
similar 2m ssb tx/rx or Trio TVS02 tx/rx, unmod. D. M. Moodie, 
GMBKJO, Farkhill Farm, Bankfoot, Perthshire PH1 4BY. All letters 
answered. 
Vibropl ex key or similar. Details to Budden, GBJH, QTHR. Tel 
Buckfastleigh 2586. 
Muirhead 0 649 weather chart recorder. 0700 photo fax machine. 
Morris, 3 Astley Road, Bradshaw, nr Bolton, Lanes. Tel Bolton 
52384. 
HW32A or HW12A, mobile aerial, or h /b portable mobile 80/20m 
tx/rx. Will collect. Doyle, 4 Wricklemarsh Road, London SE3 ONF. 
Tel 01-856 7478. . 
A mateur ssb rx , must be reasonable. GM3UWO, QTHR. 
CR300 circuit diagrams, manual or any information, loan or 
purchase. G8WN, QTHR. 
Old wirelesses wanted by collector/e nt husiast, especially BTH 
spkrs, amps, radios, Phillps pre-war, GEC before 1932, Murphy up 
to model 30, Pye up to 1934. Books, etc, before 1931. Valves, etc. C. 
Sawyer, 210 Gordon Avenue, Camberley, Surrey. Tel 0276 29460. 
Hudson FM208 high band, any state, any amount. GC3HKV, 
QTHR. Tel 0481 47278 between 6-7pm. 
Info or circuit on Storno hi-band CQM/13C/12T, all expenses 
met. G3PTB, QTHR. 
O perati ng instructions for T aylor val ve tester, model 45A. 
Manual for Redifon GR334 Mk2 tx/rx, buy or borrow, al l costs met. 
I. Newbold, G8KSZ, 66 Crantock Road, Perry Barr, Birmingham B42 
1RP. 
2m J aybeam omni•vee aerial. G8~VE, QTHR. Tel Welwyn 
Garden 22112. 
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Base connections and data for M ullard crt type MM13-10. 11th 
or 13th edition Edliors and Engineers Handbook. A. Cooper, 1 
Cottage Crescent, Camelon, Falkirk, Stlrlingshire. 
Westminster W1SAM h/b. PA board, knobs, set for spares, 
why? FT75 /m rig. Heathkit HD1250 gdo. IG102 /rf-IU TE20D sig gen. 
G4AFY, QTHR. Tel Kidderminster 63358. 
H eathkit RA1 rx in perf cond, professional ly made or checked, 
state price. Penberthy, 162 Hil ls Road, Cambridge CB2 2PB. 
Linear amp, KW1000, KW600, FL2000, FL2100, SB200. GW4DJW, 
QTHR. Tel 035-287 877. 
Paddington- local d igs required by radio amateur starting St 
Mary's Medical School, from October. Kai Chandler. 2 A rgentan 
Close, Abingdon, Oxon. Tel 0865 20707. 

Mobile rallies calendar 
19 September 

19 September 

26 S eptember 

1977 
12 June 
7 August 

North Ulster RSGB Group Mobile Rally, Castle 
G rounds, Antrim. Commencing 12 noon. Talk-in 
on 2 and 4m. Faci lities for families at nearby 
A ntrim Forum. Detail s from GISA YZ, QTHR. 
Peterborough Mobile Rally, Walton Secondary 
Modern School, Mountsteven Avenue, Peter­
borough. Talk-In on 160 and 2m. Details from 
G3EEL. 
Harlow & D ARS Rally. Venue as last year. 
D etails from G3WUX, GSJXU, G3YDI, QTHR. 

Longleat Mobile Rally. Details nearer the date. 
RSGB National Mobile Rally, Woburn Abbey. 

Looking ahead 
18 S eptember-British Amateur Television Club Convention, 
University of Leeds. 
25 September -Scottish VHF Convention, Dundee University. 
28 September-Welsh Amateur Radio Convention, Oakdale 
Community College, Blackwood, Gwent. 
18-17 October-JOT A 1976. J OTA Scout camp and radio teach-In 
at HMS Mercury. 
28-30 October-ARRA Exhibition, Granby Halls, Leicester. 
3 December-RSGB AGM, Royal Society of A rts, John Adam 
Street, London WC2. 
24 Aprll 1977- NRSA Convention. Belle Vue, Manchester. 
6·8 May 1977- RSGB International Radio Communication Exh ibition 
and Convention, A lexandra Palace, London. 
17-18 September-NW A mateur Radio Convention, Un iversity of 
Lancaster. 

Cray Valley RS 8th SWL Contest rules 
t . From 1800gmt 25 Septem.ber 10 1800gmt 26 September. Up lo 18 hours logging may 
bo done during this period, and tho rost period must be clearly shown. Mulll ·oPerotor 
station$ may loo during tho ontlro contest . 
2. The contest ls open to anyone l n the world nnd I here wlll be two sections (phono 
nnd cw) oach containing two categories (slngle·operator and multl·oporfttor). The 
second category ls open to two ot more llstoners or to clubs, and moro rhan ono 
receiver con bo used. 
J . The 1·8, 3·5. 7, 14, 21 ond 28MHz ba_nds n1oy bo used. 
4. Stations moy bo loooed using any mode. 
s. The practice of loggfno a set/es of contacls made by ono s1atlon Is d oprec~ted. 
log ent rlos must not Include l ho same callslgn In the " Stallon worked" column mo1c 
than 20 tlmes on each bond. 
&. Tho object of tho contosl ls lo too as many stations In as many countries as pos· 
slblc. Sco1os should bo compllod ns totlows: ono point for ea.ch station hoa1d on oach 
bnnd mulllplltd by the number ot difto1ent count ries hea1d on each bnnd oddod to~ 
oether. A fist ol countries hetud must be furnished and a separate fog must bo sub­
mitted fot each band. In addition a bonus of up to 100 points wlll be awarded for 
neatncss. lllcg lblo logs will not be occepted. 
1. The call au~as of tho USA , Cnnodo ond Aust rnlfa wll l oach count as u soptut\lo 
coun1ry: lo W1234567890 VOi V02 VE12345678 and VK12345678. A ll olher count rlos 
wi l l be determined by tho officfnl RSGB Countries Ust. 
8. No CQor QRZ or slmifarcoll wil l boollowedto countforpolnts. AM or MM stat ions 
are not to be Included In entflos. 
9. Log shoets nro evnllnbl e from Rooo1 Smllh. It Is desirable thal ent rants use officio! 
loo sheets. but enldos on home-made loo sheets will be t'cccptod ns long ns tho 
folfowlng ln forme.tlon Is given: Dal o, time (gml), bnnd, stal ion hoard. stotlon being 
worked, reports et SWLs QTH. Polnls ma.,y only bo clelmed for slntlons actually henfd 
end t he callslgn n\USI bo shown In full. II poJnts are clalmed ror both stations tho 
callslgn of onch must \'lppen In tho "stntlon heard" cotumn. 
10. En1ries should bo ndd1o.ssed to the contest mnnage1, Mf R. J . M. Smith, 42 Wood· 
chu1ch Close. Sldcup, Kent 0 A14 6QH, England, to arri ve nol lat~r lhnn 1 Novombor 
1976. 
U. Certi ficates of Me1lt wlll be owardod at the dlscretton of the committee of tho Cray 
Vailey Radlo Society. and the ir decision wlll be final. 
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New Radio IC' S from Ambit International 

HA1197 High gain, low noise, complete receiver chip with 
RF, mix , osc, BOdB AGC. meter op £1.45 

HA1137W FM IF system, like CA3089, but with improved zero 
volt type mute gate. Ideal for NBFM £2.20 

Audio ICs -all short/open circuit proof 
TDA2020 20W £2.99, T CA940 10W, £1.80. TBA810 7W, £1.09. 
Heats ink b locks 2020, 75p, 810 & 940 20p. Application kits 2 x 2020 
£8.85, mono 940 £3.30, mono 810 £2.75. (Inc. H/sinks) 

Coils and filters - full list OA, Includes coils for 455/470kHz, 
10·7MHz 144MHz, ceramic and mechanical filters for 455kHz/ 
470kHz. 10·7MHz ceramic filters. • New Murata SFD470 

Semiconductors : Varlcaps for AM/fM, MOSFETS, small and 
large signal transistors, Including: 

NPN PNP 
ZTX107/8/9types 14p ZTX212/3/4 16p 
BD535 (SOW) 52p BD536 (SOW) 53p 
BD609(90W/80V) 70p BD610(90W/80V) £1.20 
MEM 616/40673 50p MEM614/5 (40822) 38p 
MVAM2 varlcap doublet 15pF to 3()0pF £1 .05 
MV104 varicap doublet for VHF 45p each 4 for £1.50 

Catalogue 40p Inc PP. Postage 22p extra Vat 12t% 
(Items marked 0 8%) Return of post service for stock Items. 

ambit INTERNATIONAL 
37a High Street, Brentw o od, Esse-x. CM14 4RH. tel 216029. 
Callers w elcome, a range of bargain components now on 
display. 

ROGER GSAYN BRYON GSIWX 

CRAYFORD ELECTRONICS 
W e have moved. Please note our new address which 
is just off the A20 near Brands Hatch. W e also now 
have a 24 hour telephone answering machine. 

JAYBEAM AERIALS FOR VHF-UHF Mos t ox-stock. Carriaga £1 each. 

144 MHr. AEC SWR BRIDGES 
£ 8.80 

£10.SI 
£8.42 

£12.10 

5Y/2M5olo. 
8Y/2M8elo. 
10Y/2M 10 ole. • • 
D8/2M8over8slot .. 
PBM 10/2M 10 olo. Para 
PBM 14/2M 14 ele. Para 
Q4/2M 4 ole. Quad .. 
Q612M 8 ele. Quad .. 
5XY/2Mhle. e<ou .. 
8XYl 2M8ele.croos .. 
10XY/2M 10elo. crou 
H0/2M Halo head • • 
HM/2M Halo and mas1 
X0/2M CroBI dlpolos 
UGP/2M oroundplono 
PMH/2C Cl rc. phasing 
PMH2/2M2woy 

432MHz 
0 8}108ovcr8alol . . 
PBM1818018 ole. Para 
MBM48/7048 ole. Multi 
MBM8817088 ele. Mul11 
12XY/7012ele. cross 
PMH2/702way 

70MH z 
4Y/4M4olo. 
PMH2/4M 2 way 

£4.ot SWRIOonemetor .. 
£7.111 swruo .. .. 

£15.53 SWR40 .. .. 
£15.ot SWR50 !win mo I er .. 
£18.45 
£23.63 
£11.81 
£15.75 

C OE ROTATORS 
A R30 .. 
AR40 .. 

Cerr. £1 
£32.10 
£43.31 

22p £11.5t 5coro/moh e 
£14.51 All clamps etc. aYallabl o 
£1t.t7 
a.st 
£3.ot 
£8.16 
£5.85 
£4.0S 
ts.57 

£12.11 
£1S.C7 
£17.10 
£22.89 
£23.51 
£4.81 

£t.58 
£1.43 

ELECTRONIC 
DEVELOPMENTS 

Magnum 2 or 4 200W PEP 
Input SSBt ran•vorter •• 

70cm. 100W. PEP lnpul 
llnear ampllfler .• 

£100.00 

£50.00 

144MHz MONITOR RECEIV ERS 
(all l ess cryslals) 

SEIWA MR2 pocket monllor 
12ch, nlcads . • • • 

NRS6tunablo or crystttl 11ch. 
BEL<:OM AMR 104H scanner 

Ceyslal s tor l he ebovo .. 

£49.50 
£$4.00 
£81.00 
£2"10 

Alf prices include VAT and cau/ag~ 
unl~.ss olher wlso stated. 
S.A .. E. lor moro details of any Hem. 

ACCESS GIRO 33 563 4001 BARCLAYCARD 
6 LOVELACE CLOSE, WEST KINGSDOWN, KENT 
TN15 6DJ Tel: W est Kingsdown (047485) 2577 
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high-lighting 
antenna specialists 
base station antennas and accessories 

ASP655 

130-174MHz Jw 3d8 
Gain, DC Gfoundod, 
Base Station Ant. 

Powe r Copoblllty 100W, 
Tormlnotlon S0-239, 
Complete with mount .. 

Ing brackets for mast1 
up to 11' 0.D. 

Avallable now. 
£t3.75 plus 75p carriage 

I 
I 
I 
1 
b 

ASP65iUK. 

425~MHz 6dB Goin 
Base station cot II near 

Power capability 100W 
Tormlnatlon Female •N' 

Type connector. 
Complete with mount· 

Ing brackets for ma.st• 
up lo 11' D.D. 

Available aoon. 

FOR AMATEURS WHO 
DEMAND THE BEST 

ASPJ680UK ~ 
144-148 MHz 6dB gain 

DC Grounded Bose 
Station Collinear. 

Power capablllly 350W, 
Length; oppro:K..12~ 
Weight: approx. 4 lbs . 
Rated Vlllndveloclty: 118 

mph. 
Termination: Malo 'N' 

Type Connector. 
Avallobl., mid July, 
£CS.OO pl us £2.00 car­

riage. 

MOBILE ACCESSORIES .l 
ASPN7otUK. ~ 
430-«0MHz 12d8 Goin, 

DC Grounded. Ba1e 
Station Colllnoar. 

ASP332 
Gutter mount s1Jllabte 
for use with ASP629. 
ASP3113 complele wllh 
10" RG-58U ceble and 
PL-259 connector £7.00 
plus 50p post and 
packing. 

ASPR332 
Gutler mount suitable 
for use with ASP6n. 
ASPE667, ••• llr adapl­
Bblo for use ~Jth otttor 
antonn111. Complete 
with 10' RG·58U coble 
and PL·259 connector. 
£7.00 plus 50p poat and 
pocking. 

"Strlpe1 ol Quality" 

K-203 
No hole boot mount, 
1ulloble lor t'holesnop 
In mount1 ensllJ adapt­
able for other mounts. 
£3.20 plus 50p poat and 
pscklng. 

N ew M agnetic Mount"""' 
Shown with ASP629, 
but olso Ills ASP393, 
ASP6TI and ASPE667. 
Complete with 10' RG· 
58U cable. 
INTRODUCTORY 
PRICE £7.95 

PoworCa pabllltyZ50W, 
Length apprOA. 18' 
Weight a pprox. 9·51bo. 
Roled wind velocity 128 

mph. 
Tetmlnatlon Male 1N1 

Type Connector. 
Available now, 
£too.oo plus £2.50 

carriage. 

VAT of 12!% to be added to above prices. 
Please send SAE for catalogue of complete range. 
FOR MOBILE ANTENNAS PLEASE SEE 
PREVIOUS ISSUES. ' a ::-, 

--------------------AVAILABLE FROM--------------------
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LONDON1 
Lee Electrontc1 Ltd., T erry 8&1nett, GB8AM, 

400 Edoware Road, 7 Cochrane Court1 

London W2 
Leyton Grange, 

London EtO. 
T el. 01" 7Z1 5521 Toi. ot·SS8 t36f 

BEDFORDSHIRE: CHESHIRE: 

Alon R. Morrie, G4ENS Br•dhurst lhu:tronlca, 

Z5 Felttead Way, 
Wiiiowbrook, 
School Lane, 

Luton Sunbury, Tuporl•Y, 
Tai. Luton (0582) 414179 Tel. Bunbury (08291 2t070I 

KENT: 

Thanot Electtonlca 
34 Cliff Ave nue, 

Harne Bay, 
Toi. (02273) 63859 

YORKSHIRE:. 
The Am1teur Radio Shop 
13 Chapel Hiii, Huddersflald. 

Tel. Huddersfield (0484) 20774 
Nick She01d, G8KLY, Loed1 

Toi. Leed1 (0532) $35143 

AVON! 

Revon Electrical Service•, 
'8 Novefa Park Drive, 
Hover• Park, Brlatof. 

Tai. Brl1tol (0272) 689454 

SCOTLAND: 
tan Mckechnie, GMBDOX, 

41 Wed:erJea Drive. 
BrldQo of Allan, 

StlrUna•hlro. 

AVON: 

D. G. Smith, G3UUR, 
m B foomfteld Road, 

Odd Down, Bath 

T oi. Combe Down (0225)833433 

WALES1 
J. J. Doyle, GW8JEV. 

54 Bryncatwo, 
Cadoxton, 

Neath, Glarn. 
T e l. Bridge of Allan (071883) 3223 T el. Ne&lh (Oen) ZM2 

J. YU, 21 Langley Avenue, Surbiton, Surrey KT6 6QN 
SOLE DISTRIBUTOR TO THE AMATEUR TRADE 
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r Your opportunity TO BUY DIRECT the 

1
1 BARLOW WADLEY 

UNIQUE CRYSTAL CONTROLLED RECEIVER XCR-30 Mark 2 

THEY SAID IT-

"We'll say flat out that the 
Barlow Wadley XCR-30 500kHz 
to 30MHz receiver is the finest 
portable receiver we have ever 
seen or used, and we'll include 
those famous trans-oceanics of 
years past. The XCR-30 is also a 
lot better SW receiver than a lot 
of high priced equipment sold to 
amateurs and general short wave 
listeners" 

From "Elementary Electro11ics" 
December 1975 

The XCR-30 is a specialized, high sensi­
tivity, portable short wave receiver 
designed to provide precision frequency 
tuning over the full short wave spectrum up 
to 30MHz, with exceptional frequency 
stability for both amplitude modulated 
(AM) and single sideband (SSB) trans­
missions. 

12 MO NTHS WARRANTY 

£144 including VAT 
delivered by Securicor 

TRADE ENQUIRIES fNVITED 

* No range switches (continuous tuning) 500kHz-30MHz * Highly stable (synthesised frequency tuning based on 
1 MHz crystal). * Accurate .t uning (to wit hi n 5kHz) resetting to within 
1 kHz all frequenci es. * Fully portable (self contained whip antenna and power 
supply) 

*AM, CW., USB, LSB * Lower power consumption approx imately 300 hours 
co ntinuous o n one set of batteries. * External facilities (phones, antenna, power supply 6-12 
volts) . 

POST TO: IMPECTRON LTD, 
23/31 KING ST., ACTON, LONDON W39LH 

(-~~:s~~=::.~~:,~:~-~~:-y~~-;~~~~~:~---~~:~~;0----o------E!--------... , 
f for £144 M Y ACCOUNT. BARCLAYCARD 

I Cheque enclosed D I I I I I I I I I I I I I I I 
I SIGNATURE ______ _______ _ I NAME ______________ _ 

I ADDRESS ____________ __ ~ 

CHARGE TO 
MY ACCOUNT. D 

l, I I I I I I I I I I I I I I I ,, .._. __________________ . _________________________________________ -
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MICROWAVE MODULES 
SET THE STANDARD ONCE AGAIN! 

We are pleased to announce a 2 metre solid state transverter, MMT144/28, similar to our highly successful 432MHz 
transverter, MMT432/28, which is in use around the world for satellite and terrestrial communication. 
This 144MHz unit is fully compatible with any 28MHz drive source, and provides 10 watts continuous power output 
from extremely robust power transistors capable of withstanding severe mismatch. The combination of a balanced 
mixer incorporating protected dual gate MOSFETS, to produce a spurious-free llnear'slgnal, and a low noise receive 
converter makes the unit Ideal for all modes of transmission at 144MHz, particularly where a high degree of linearity, 
stability and sensitivity are of prime importance. Due to their linear mode of operation both transverters will success­
fully accept SSB FM AM or CW signals for conversion from 28MHz up to 144MHz and 432MHz respectively. 
Housed In a highly durable diecast case, this transverter is similar in appearance to the pictured 432MHz transverter, 
MMT432/28. 

In both transverters the 10 watt power level developed by the transmit section is switched by a PIN-diode change-over 
relay which has a through loss in the receive or transmit mode of less than 0·2dB. 

Frequency coverage 
DC power requirements 
Current consumption 
Power output 
Drive requirements at 28MHz 
Level of spurious output 
Receive converter gain 
Receive converter noise tlgure 
Power socket 
RF Input/output sockets 
Size 
Weight 
Price 

SPECIFICATION 
MMT144/28 

144-146MHz 
12 volts nominal 
2·2 Amps peak 
10 watts continuous rating 
500mWor5mW 
-65dB 
30dB 
Better than 2·5dB 
5 pin Din 
50 ohm BNC 
187 x 120 x 53mm 
800 g 
£85.50 Inc VAT. 

MMT432/28 
432-434MHz 
12 volts nominal 
2·2 Amps peak 
10 watts continuous rating 
SOOmW orSmW 
-65dB 
30dB 
Better than 3·0dB 
5 Pin Din 
50 ohm BNC 
187 x 120 x 53mm 
800 g 
£94.50 Inc. VAT. 

MICROWAVE MODULES LIMITED 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL 
Lt 7 AN TEL.: OSl-S2J 4011 
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this antennas I no whip-off! 
A 5/8 Wave 'Stainless Steel' Mobile Whip 
Antenna - preciSion manufactured to 
this standar<i of excellence for LESS 
THAN £10 is good value by any stretch 
of imagination. Look at these features 
and judge for yourself. 

* Non·corrosive waterproof fixing. 
* Detachable for car wash and against 

theft. 
* Nominal coverage 130- 174 MHz 

VHF. 
* Strong (tensile strength 90- 100 

tons per sq. in.) shock spring 
mounting at base, heavily braided 
through shock spring to maintain 
electrical length. 

* Loading coil to match electrically 
at son and resonant at desired 
frequency. 

* Only 1 Omm hole required for 
fixing. 

* Supplied with blank cover, 2BA 
Allen Key and cutting chart 
(for desired frequency). 

MECHANICAL SPECIFICATION 
Base: Black moulded ' Talc·Fillcd 
polypropylene, a special chemical 
process during moulding ensures 
extra hardness. 
Ferrule: Machined brass, heavy 
chrome plated. 
Internal Contacts: Beryllium 
copper 'heat treated' and silver 
plated. 
Antenna Rod: Stainkss Steel 
2.7mm at base and tapered. 
Shock 'Barrel-Spring': 12 gauge 
spring steel. 
Loading Coil: 18 gauge enamel 
coated copper wire. 
ELECTRICAL SPEC! Fl CATION 
Gain: +3dB relative to l4 wave. 
Bandwidth: SMHz 
Power Rating: IOOW 
Frequency Range: I 30- l 74MHz 
V.S. W. R: Better than I .S: I 
Input Impedance: son nom. 

undeniable value 
£8~10 +12~2ZVAT 

RADIO COMMUNICATION Sept ember 1976 
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I 

and neither is this .. , 
also available is a 1/4 Wave Mobile 

Whip Antenna that offers the same 
nominal coverage and mechanical 

specification as the 5/8 wave model 
except the l /4 wave is not equipped 
with a shock spring and loading coil. 

·--·-·IGJ-·--

c:sS::i 
I 

We recommend that the 1/4 wave 
be roof mounted for optimum 

ground-plane effect. 

£3-65 
•12~ZVAT 
Blank cover 
SOp extra 
if required. 

These antennae plus a multitude 
of other interesting equipment, 

components and construction kits 
may be found in Doram's new 

Edition 3 catalogue price 60p inc. 
p & p and Doram's construction 

kit brochure 25p inc. p & p or 
both together for special reduced 

price of 70p inc. p & p. 

l)mAm 
Doram Electron ics Limited 

P.O. Box T R8 
Leeds LS12 2U F 

An Electrocomponents Group Company 
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STEPHENS-JAMES LTD Shop H our• t.:ioam to S.:Mpm Mon. to Sat. 
Eu~ OCCtlO to th• Ml, Mlt, MIZ, MA. 
NO PARK ING PROBLEMS 

47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 052-35 76790 All Prlcu Include V .A.T . 

YA ESU MUSEN 
FT101EL Tran1celvor 
FTIOIEX Tron1celvor 
FT2008 Tr11n1celv•r 
FT40tB Tronocolvor •• 
FT22t Tron1colvtr •• 
FR101S Receiver 
FRIOIS Digital Receiver 
FRIGID Rocolvor 
FRIGID Dlgllol Rocelvor 
FL.2:100 Linter Ampllflor 
YD·IOO Mpnllo ruope 
YC·3S5D FreQu1ncy Coun1er 
YD844 Duk Microphone 
Y08e6 Hand Microphone 
FRG7 Receiver 
DRAKE 
R.CC Recolver .. 
T-4X Trnn1mlltor 
TR4C Tranacolver 
AC4 AC Pt u •. 
MS4 Spoakor .. 
SSR· 'I Rocolve r 
SPR-4 Receiver 
Low PRU flllor 

DECCA COMMUNI CATION S 
KW204 Tran1mUto1 
KW107 Antenna Maleh 
KW109 Antonna Match 
KW Antenna Switch 
KW Balun 
KWIOOO llnoor 
KW202 Receiver 

BELCOM 
Uner 2 Transceiver 
Unet 430 Transceiver 
NR·S6 Tunable FM Receiver 
FSI007P Tron1colvtr 

OMEGA 
TE·701 Anlonna Nolle Brldg1 2·30MH1 .. 
TE·702 Antonno NolU Brldg1 2·220MHt .. 

C. D.R. ROTATORS 
AR22R·L 
CD« 
Ham·2 • • 

HY0 GAIN 
12AVO 10.15-l!j)m Vortlcel • • 
14AVT I0-40m Vertlcol 
18AVT/WB 10.SOm Vertical 
TH3MK/3 Trlbandtr Beam 
TH&DXX Trlbander Boam 
BN88 Bolun 
Sump et Mount • • 

ATLAS 
210X Trenscolvo r 
2t5X Tran1celve r 
SHURE 
201 Hand Microphone 
444 Dook Microphone 
JAYBEAM ANTENNAS 
4m 4 Elomonl 
2m 5 Element .. 

POA 

tll2.00 

£423.00 
fA23.00 
£423.00 
U1.25 
tll.IO 

£203.00 
£478.15 
tlS.00 

£2!5.00 
£78.00 
UJ.as 
u.as 
£US 

£114.SO 
t2IO.OO 
ts4.00 

t118.00 

£23.50 
ue.oo 

£38.00 
£7UZ 

[Il l.ff 

£33.JQ 
£.54.00 
w.t:i 

£140.17 
[163.30 
tzO.ZS 
tl.75 

£444.GO 
£444.GO 

a.as 
£23.00 

a.12 
D.51 

H:Ol\TDA. 
GENERATORS 

AT KEENEST PRICES! 
300-4000 WATTS AC, 6-24 VOLTS DC 

2m 8 Element • • 
2m to EJamenl .. 
PBMl4/2m Prabeam .. 
2m 5 overs 
2m8over8 
2m Ground Plane 
2m Croued Dlpolo 
SPM Portable M .. t 
8 Element Cron ed 2m 
5 Element c,oued 2m 
2m 4 Element Quad 
2m 6 Element Quad •. 
08170cms 
PBM/18J70cm• 
MBM48/70cm1 Multlbeem 
MBM88J70cma Mulllboa m 

Magnum 2 end 4m Ttanavt rte,. 
Magnum 144MHz linear Ampllfior 
VHF Absorption Wavemoter85-200MH1 .. 
SWl Tun I no Unit Mk I 2·30MHl 

MICROWAVE MODULES 
MMCl44 2m Convorter 
MMC/144 lO .. 
MMC70 .. 
MMC/70 LO 
MMC432 
MMC1296 
MMA144 Pre-amp 
MMA70 
MMV432 Trlplers 
MMVl296 
MMH32/28 
MMT432/50 
MMD050 
MMD SOOP 
MMOOS0/5000 Frequency Counter 

UNI DEN 
202080-tOm Transceiver 
20302m Fm Transceiver 

BA NT EX 
2m Moblle ontennas 7 mounts 

HUSTLER 
SF·2m 5/5 mobile whip 
C·32 Ball Mount 
CGT-144 2m Collneor with mount 

G· WHIP MOBILE ANTENNAS 
I0-15-20m Helical Whip 
Baaemount 
Coils for LF Banda eac,h 
Fle:dwhlp Basic wllh mount 
Colla lor 111 band• each 

OSKERBLOC 
SWR200 Stlver Power meter 
SWR200B Black Power motor 

ACCESSORIES 
UR43 50ohm Co·Ax per moire 
UR87 SOohm Co-Ax per metre 
300ohm twin feeder •• 
15ohm twin feeder 
7Sohm low 1011 co·a.x 

t:T.111 
tlC.71 
U:UO 
t l0.1Z 
tll.50 
U.34 
£7.42 
£1.111 

[lz.tO 
iC11 ,ZG 
tlO.IO 
tlUO 
tlUO 
t1:UO 
l:IUO 
tzo.ao 

tllZ.SO 
tllZ.!iO 
tit.GO 
[17.GO 

tit.GO 
[lt.80 
f.tl .00 
iC1UO 
£11.80 
W.30 
t 1t.70 
,11,70 
t18.IO 
Ul.GO 
tM.50 
tM.SO 
ae.GO 
Ul.GO 
tlO.GO 

£411.SO 
t174.37 

P.O.A. 

U .GO 
u .zo 

'31.50 

£18.43 
£2.2.4 
t$.4l 

£11 .75 
£$.25 

tz.s.t:i 
£29.GO 

tip 
45p 
Ip 
Ip 

Up 

Single moler SWR Molora 
Tw1n M1t1r SWR Mtttr• 
Pl258 Plugo •• 
S023ll Socl<lto 
C•ble reduce,. 
Una connector·• 
Junltrl Heavy Duty Mo11• Keya 
Baour Peddle Unll 

S .T . L MILA N 
ARAC 102 2 band Receiver .. 
Alai 222 144-146MHl AM·FM TX •• 
AR10 U..30MHz R1c1lwer Module .• 
AT222 144·148 Tr1n1mltter Module 
AD4 FM Olt~rl111lntlor 
AAI Audio Module .. 
AG10 Tone G1ner1101 
AT2310 Chonnel Cryolol Tx Modulo 
AT2010 Channel Cryatal Rx Modulo 
ALS linear Ampllfler Modulo 
ASI& llablllud 12Y de board 

TECHNICAL ASSOCIATES 
Audlo Compreuor 
Notch Flltor 
Bond Pon filler 
Cryala l Calibrator 
Pre&OIOCIOr 

tsAO 
tlUO 

45p 
40p 
Up 
7Sp 

.£25.24 
ts.ts 

[100.00 
t1Zll.OO 
£37.50 
£50.00 
~.oo 
£4.25 
U.50 

tlt.00 
£52.00 
Ul.00 
u.oo 

£23.IZ 
tz.s.eo 
tzs.eo 
.£21.37 
tzs.70 

SECONDHAND EQUIPMENT (In e tocl< al time 
ot oolna to P'•H) 
Swan 700CX Transcolvcr 
PMda Cub T• (buyer collects) 
KW200 Receiver 
KW2000A Trenscolvor 
KW204 Transmllte r 
IC21XT FM Transceiver 
Eddystone 730/4 Receiver 
Drake TRCC Spkr P8" 

Voe1u FR101 Receiver 
Pleuey PR155 Receiver 
Racel RAll- C.3 RJc 
Eddyalone ECIO Mk II Ill 
Hoalhklt HRIOB Receiver 
lafayelle HASOO Receiver 
Eddyatone l70R Receiver 
Swan 350 Tran1celvet 
Yae1u SPIOI Spoakor 
Oreke SPR4 Roc:elvar, edra crystals & 

N. Blanker .. 

£375.GO 
.£25.GO 

£225.GO 
£.Zoo.GO 
U2S.GO 
£120.GO 
[ISO.GO 
£4ts.OO 

£.375.GO 
£600.GO 
£325.GO 
tU5.GO 
£45.00 
tSO.GO 

[150.GO 
£225.00 
tl5.GO 

£175.GO 

Stamped 1ddreued anvelopa plea.so wlth all aanoral 
enqulrlu. Po1taga extta at coat. Oellverles free In 
aome a rut. 
Make 1 d ote for the A .R. R.A. Ex h ibition a t 
Lolcu1or, ?WO O ctobe r. THE EXHIBITION OF 
THE YEAR. THE FIFTH IN S UCCESSION. 
ACCESS AND BARCLAYCARD FACILITIES 
Full aftor 1ele1 1ervlc1. All oq ulpmon1 elrtosted and 
aold ltom abovo promise•. We do not employ tn)' 
port-ti mo aales or ael I to pflvate Ind lvlduel 1or re-sale. 
On tho 1pol HP ond crodll foclllllea avollable. Part 
exchange• welcome. lnatent caah paid fot oood 
cloon oqulpmont or we wlll aell your equipment tor 
you at a smnl1 eommlnlon. 

ROBOT SSTV 

• 
Sole U.K. Concess/onnalres: 

- AERO & GENERAL SUPPLIES. -
OTHER MAKES 1-3000KVA SECONDHAND UNITS 

NANAIMO HOUSE, 32 RUFFORD AVENUE, 
BRAMCOTE, NOTTINGHAM N69 3JU. TEL 397588 

National & SHARP SALE 
MICROWAVE OVENS, INPUT 1250-2800 WATTS 

KEENEST. PRICES INCLUDE UK DELIVERY 
Open T ueo-Sat 10.3().1.30, l.30-6.30 ( Ansafone out of hours) 

ASHLEY DUKES FARNCOMBE ST, FARNCOHBE, 
GODALMING (Tel 23279) SURREY 
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HOLDING S 39/41 MINCING LANE, BLACKBURN : T el. 59595/6 

Ne w Mini Beam B24 10•15 ond 20. Ne w FT. 200 + RF Clipper. New FT .221. 
Shop aollod YOIGO Scope. A s new FT.401 + CW tilter. tan end 160m. New 
ISAVT, AR30, ARCO, G·Whlps, Shure mies, and J Beam. Second Hand 
AR88. 9R59, JRSOO + 160M etc. 'phon• prlcos and details. 
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P.M. ELECTRONIC 
SERVICES 

7A ARROWE PARK ROAD, UPTON, 
WIRRAL, MERSEYSIDE, L49 OUB 

Toi: 05t..f77 8118. • .»-7pm. Cablu: CRYSTAl, BIRKENHEAD 

VAT- PRICES !EXCLUDE VAT WHICH SHOULD BE A.OD ED AT THI RATE OF 12i" IXCEPT I N THIE CAS E OF T EST EQUIPMENT 
CRYST A LS 8*-0VERSEAS ORDERS One. Elro and Channel 11111) NO V AT C HARGEABLE. 

2M TX & RX CRYSTAL AVAILABILITY & PRICE CHART CRYST A LS FOR THE NEW 70CM CHA NNELS 
GET SWITCHED ONI to the NEW British 70cm Band Plan. with repeaters 
on RB2 (04•45/433·05). R84(434·70/433·tO), RB6 (34·75/43.1'15). R8t0 
1434·85/433•2$), ond R814 (434·15/433·35) end almplel channel• SU8(433·20) 
SU ta (433·40), SUt8 (03·45) and th• now calling channel SU20 (433•50). 
SUt2 (433·30) la d11lonotad for RTTY uu. 

CRYSTAL :> :> 
FREQUENCY :> :> :::> :::> i :::> i :::> ::> 

:::> :> ::> :::> :> <d RANGE a § B USE (TX o r RX) B 0 0 ~ .., .., ;;; 
ti 

.. .. .., ~ 
;;; 
0 ;:; lf lI 

and HOLDIR :z: :z: :z: :z: :z: :z: :z: :z: :z: :z: :z: :z: :i: :z: 
x x x x x x x ,( ,( x >( >( 

~ 
>< 
"' 

>( 
I;-"' .. "' "' I;- I;- ~ '\' '\' ~ I;-

;: ;: ;: i i ;: ;: ~ i i ;: 
OUTPUT 

:z: :z: :z: :z: 
! 3 2 2 ~ 2 ! 2 2 2 2 2 2 ~ FREQUENCY .. e ~ :'l :ii ; ; ; ; 

-
144'030 .. b b b b b b b b b b b b b 
144·• /•33·2 .. • b • b b c b c b b b b b 
144·480 .. b b b b b b b b b b b b b 
144·600 .. b b b b b b b b b b b b b 
144·700 .. b b b b b b b b b b b b b 
145'000/SO .. • • a • • • • • • a • • a 
145·050/R2T .. a • • b b • b • b b b b b 
145·075/R3T .. a • • b b • b • b b b b b 
145·100JR4T .. a • • b b a b • b b b b b 
145·125/R&T .. • • a b b • b • b b b b b 
145·150/R6T .. a • e b b • b • b b b b b 
145·175/RlT .. a • a b b • b • b b b b b 
1'5•200/R8T .. a a • b b a a • b a • b • 
145·300/S12 .. b b b b b b b b b b b b b 
145."350/S14 .. b b c b b b b b b c c b b 
145·4001515 .. b b b b b b b b b b b b b 
145•500/520 .. • a • a • • • a • 
t45·525/S21 .. • • I c a a b a b 
145·550/522 .. I • I c • a b I b 
145·575/523 .. • I • c I • b • b 
145·6001524 .. • • • c a • b • b 
t'5·550/R2R .. b b b b b b b • b 
145·575/R3R .. b b b b b b b • b 
145·700/R•R .. b b b b b b b a b 
145·725/RSR .. b b b b b b b I b 
145'750/R6R .. b b b b b b b a b 
14S·n5/R7R .. b b b b b b b • b 
145•800/RSR .. I • • • • • b • b 
145·950 .. I b • b b b b b a b 

P RI CES: (a) £2.:11, (b) ond Cc) U .IO + VAT(12IY.). 
AVAILA8ILITY 1 (a) and (c) tlock 1tem11 normaHy avaHable by return (we 
h ave oYer ~.000 ltemt In 1tocl\). (b) Four weth normally but It la qu11e 0011lbl1 
we could be abto to tuppl)" from ttock. 
N.B . froquenclet at lltted abon but In 11t1rn11tlYe holdert end/or non-t todc 
loadt are avallable aa Plf code (b). 

c 
b 
b 
b 
b 

• 
b 
b 
b 
b 
b 
b 
b 
b 
c 
b 
c 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
c 
b 

ORDERING. All wuequlro lo know II (1) Outpullrequency, (2) Cryotallroqut ncy 
range, (3) The holdor, and (4) El1hor the load capacitance (pfs) or equipment.. 
It Is not 011enll1t to give the uac·1 frequency. though It woufd be of anl1t• nce 
to quoto It If known. 

JAPANESE A ND AMERICAN EQUIPMENTS 
With the eYor lnctonlno popu1erlty of Japanese equipments we have further 
eapanded our renae of ttock cry1tal1. We cen now auppfy for YAESU (FT2F. 
FT2FT, FT2 Aulo, FTl!24), moat ol lhe ICOM range and the T RI O· KENWOOD 
ranoo. We can 0110 ouppl~ from otock cryltals lor lhe HEATHKIT HW202 and 
HW17A. 

•m CRYST ALS FOR 70-Zf M Hz- HC&/U 
TX 8·7826MH• ond RX 29•7800MHz al £2,36 each + VA T (121%> 
RX 0·7456MHt 01 U.90 eoch + V AT (121") 

100 PAGE CATALOGUE 
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N.B. RB - Repeater Brltloh Syotem. SU - Slmplei UHF. 
We are atocklno the foHowlng channel• for the new band olan: RB2. R84, 
RB6, RBIO. R8t4, SU8, SU18 ond SU20 (TX & RX) for use with: PYE UHF 
Wealmlnater (Wt5U), UHF Cambridge (UIOB). Pockelfone (PFI) and 
STORNO CQL/COM 6e2 ell et U .31 + VAT (12j%). For tho PYE U450L 
Bue Stetlon. wo have ell tho abovo TX cryotala plus SUSR end RB1'R al 
U .38 + VAT 112;%). Tho other RX cryolata for the U•50 Base Station 
together with thtttmolntno SU chennel1for1111 the above equlpment aare 
av1111Uabte 11 pet cl111 (b) 2 metre cry1tate. 
I O·USM Hz " A LTERNAT I VE" 1.F. CRYSTALS-£2.36 + VAT (121%) 
For UH In PYE and olhor equlpmontt wlth 10·7MH:r end 455kHz Ifs to get 
rid ol lhe "blrdy" )uot •bovo 145-0MHz. I n HC6/U, HC18IU end HC25/U. 
CRYSTAL SOCKETS- HC6/U, HCUI U and HC2S/U (l ow Ion) 
tip H <h + VAT (121 ~ + 10p P. &. P perordor (P. & P. I roe II ordorod 
with cryetals) • 

CONVERTER/TRANSVERTER CRYST A L S-HCl8/U 
All ol £3,00 + VAT (121%). 38'6666MH1 (t44/28), 42MHz (70/28). 58MHr / 
144/28), 70MHz (14•/4), 71MHt (1'4/2), 95MHz (342/62), 96MHr (1,296/432 
144), tOt MHz (432/28), t05·6666MHz (t,296/28) end tt6MHz (t44128) • 
CRYSTALS SPECIALLY MANUFACTURED FOR AMATEUR US E 

T O CUST OMERS REQUI REMENTS 
In either code PE(::l:0·003Y. at ambient) or code ID(-!:0·005 " Oto 60°C) In 
HC8/U 1·5 lo 2·6MHt, £3.60 + VAT (121%) and HC&/U 2·8-105MH1 and 
HC18/U end HC251U 4-IOSMHz £3.00 + VAT (t2jY,). Delivery usually 4.5 
weekt. Fundemenle11 (1·5·21MHz) wlll be 1upplled to 30pf circuit con· 
dlllon1. and OYertonoe (21-\0SMHz) to aeJles resonant condition• unfeH 
otherwlee 1pec1fted. For detella of closor tolerance cryslal1 pleaeo send 
S.A.E • 

T EST EQUIPMENT FREQUENCY S TAN DARD CRYS TALS-
100kHz In HCt3/U, ! MHz and SMHt In HC6/U and IOMHz and 10·7MHz In 
HC8/U and HC25/U all at a .so each ptuo 8" VAT. 

B URNS ELECT RONICS 
We are the Northtrn Appointed Aoenla for BURNS K IT S etc. and can 
aupply moat of their product• from 1tock. 

M ODULAR COMMUNICATI ONS S YSTEMS 
For the RTTY enlhu1fnl we can recommend end supply l he .. M CS 0 

reno• o f i:troducta. Thia lnclud11 termlnal unll1. AFS keyera. magnet 
drlvert for TTL 1nt1r111ct. t elegraph dltlortlon meuur1ng edeptor. RTTY 
audfo proce11or, power unUt, etc. etc. 
For the CW man we haYt the ' 1MCS" CW nuer whlch g1vet three etagaa or 
actlY• Oltetlng. Pltue t end S.A.E. for full datallt of the 0 MCS" range. 

A NZAC MD-108 DOUB LE BALANCED M IXER 
5·500MHz auppltod wllh full d t tallo for onlr £5.30 plus (12i %> VAT. 

CRYSTALS FOR PROFESSIONAL USE 
CRYSTALS TO COM M ERCIAL S PECIFICATIONS 

We ca n supply cry11al1 to moat commerclel and MIL apeclftcatlon1, with 
an expreu 11rvlco for that uroont order. Pleaae 1end S.A .E. for dtl11ll1 of 
tol1phon1 between 4.~.,pm and 11k for Mr. Norcllllo. 

TERMS: CASH WITH ORDER- MAIL ORDER ONLY-S.A .E. 
WITH ALL ENQUIRIES- P RICES I NCLUDE P. & P. ( BRIT I S H 
I S LES) EXCEPT WHERE S TATED-OV ERSEAS CHARGED AT 
COS T. 

2-METRE CRYSTALS 
R3·R7, SO, S20·S24, 514 and 145·8 ex-stock: £1.80 ea. for funda­
mentals and 44/45MHz HC25U overtones, £2.85 ea. for 36 and 
44/45MHz Pye types. Add 12!% VAT. 

Clock, reference and toneburst generator crystals as per pre· 
vious advertisements. Made to order crystals supplied in 4.5 
weeks, SAE for details. 

2-Metre crystals surplus to requirements in HC6U : 4·01350• 
8·014290, 8·027778, 8·033333, 8·058750, 8·060, 8·075278, 8·080 
8·085714, 44·58589, 44·74667, 44·88889, and 45·05733MHz, all at 
£ 1.40 ea. VAT Inclusive. 

INTERFACE QUARTZ DEVICES LT D 
29 MARKET S TREET, CREWKERN E, SOMERS ET 

Tai: (-1) Z$78, Tel ex: 4lm 
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INTRODUCING OUR SCORPION TRANSVERTER 
W e proudly announce the SCORPION 28/144 hi gh power transverter. 

A unit embody ing advanced and rugged desig n feat ures. 

Suppllod with p lugs nnd 1ockol sto fl t your HFtrlllnscelvor. Oporftlos with 
ttan,celve1a ha vino t2.6v or6.3v ho.alerllnes. Ploaso tpoclfy whon ordering. 
£11.90 Inc VAT & carr. 
All UHF unltsare fitted BNC sockets, VHF units fitted S0239 sockols. All 
unlls guaranteed 12 months. AU units aJr 1ested before despatch. 
Aocnfs: GJTPX: G3LEO (qlhr). GI• • lhom o rlng-thoy'll bo p leased 10 

demonstNt.le any unll 
CRAYFORD ELECTRONICS 
LEE ELECTRONICS LTD. 
D. P. HOBBS L TO. 

QM70 ELECTRONICS LTD, 

* El oc1ronica.lly stablUsod DC Hno to both lho loc.(jl o t elllotor ond receive converter 

* 116MHz crysl11I os:lllato: for spurious lreo rocoptlon and Cransmlssion 

* Rocelvoconvorter30d8 goln: 3d8 noise 

* Hfghlyllnearlsodtranemll mixer 

* lnducllvo coupling In oil transmit stngos onsuros n clo•rn spurll froo signal 

* QQV0·640A nno1 powor ompllnor In o hf oh 0 ci rcuit 

* Up lo 10) wot :s p.o.p, output 

* evlll In aorlol chongo ovor roloy 
* AU power.-nd switching from your HFlral"ls-:ol ver 

* W hatover modo your hf ~rans:olvet will SU:>)l'f w11l be falthfully t ransvertod to 
t ronsmU on tho lm ban:I 

* PA current mtter 

* Full output evon 01 bon~ odges-OSCAR M EN PLEASE NOTE 

* Sturdt nt trncllvo construction 

* Suporlor<1ontlla.llon olvos no trouble wl th ovorhoallno 

OTHER UNIT S I N OUR RA NGE 

28/t« solld statetr.:insvo1tor 
144PA502m linear ampllOor(solld slate) 
28/43210W solid slafelransvortor 
2FM7~ 2m co 70m tm transverter 

£52.00} £49.50 Inc VAT 
£11.40 & carr. 
£52.20 

Soo provfous adverts and/or send s.a.o. for full dolnllod lltoroture of all our product1. 

S evernside South, Bewdley W orcestershire D Y12 2D X ELECTRONICS 

J.BIRI<ETT 
RADIO COMPONENT SUPPLIERS 

Membel" of the ARRA 

S T C t0'7MHz C RYSTAL FILTERS BW ±&kHz@ £4 oech. 

MULLARD '55kHz VERS IO N Of LP 1175 FILTER wllh connections @ 55p. 
S T C t 2 VOLT DOUBLE POLE CHANGE O V ER RELAYS@ SOP. 
TAG ENDED ELECTROLYTICS 3300µf 6' • .w. @ 50p, 4700µt 40 •.w.@ 45p. 

both 2;· x If'. 
20 ASSORTED V HF TUNING VARA CTOR DIODES . untestod@ H p. 
1000µ 140 v.w. ELECTROLYTI CS sl.ze tl X ti" @ 3 for 3Sp. 
HIGH CAPACITY T U NING V ARACTO R DIOD ES t80 to 300pf. untested, 

3 for 30p. 
VHF T RANSISTORS 2N 3'68. unmarked. good. 4Cp each. 3 for £1. 
GERMANIUM T RANS I STORS AC 141K. AC U2K. AC tSJK. AC 176K, AC 

187K, AC 188K. A ll@ 20p oach. 
V HF DUAL GATE MOS FET's like 40673@ 33p. 4 lor £1.10. 
TEXAS PNP D A RLINGTO N POWER TRANS I ST ORS TIP 117@ 3Sp. 
AUDIO AMPLI FIER l .C'• SN 76001 @ 55P. TBA 611B@ 6Sp. TBA 641A@80p. 

SN 760t3ND@ £1. TBA 800@ 85p. 
T EXAS 800 VOLT N P N 2 A mp T RA NSIS T OR, plutlc TO 3 type R2600A. No 

Information@ 50p. 3 for £1.tO. 
COM P RESSION T RI M M ERS 10pf, 30pf, 50pf, t 50pf, 750pl, 1000pf. All @ 8p 

eoch. 
LOUDSPEAKERS 2;· 8 ohm, 40 ohm. 75 ohm. All@ 75p each. 

L I M I TED 

FT 2A3 CRYSTALS SO(CkHz, 8100kHz@ 75p each, 762Cl<Hz, 7720kHz, '1966 ·7kHz, 
B2mH1, 8300kHz, 8366·7kH•. 8483-JkHz. 8583·3kHz. 8650kHz, 8716·7kHz. All @ 
40p each. 

10XAJ B A N D EDGE M A K ER S 7MHz, 8MH2@ 75p eoch. 
2000 PI V tOOmA SILI CON DIODES 7 for £ 1. 
J UMBO LEDS rod or groon@ 15p each. 
x BAND GUNN DIODES with data@ £1.65. 

S N 74H OO I.C's@ 6 for 50p. • 
UNMARKED GOOD R. F. T RAN S IS T ORS 2N 3553@ SSp, 2N 3375@ £1. 2N 

"127 175MHz P2·SW In 13W out 25 •oil@ .£UO, 2N 3632 f15MHz P3·5W In 13W 
oul 28 •olt@ £1.50, 2N 5070 30MHz 25W PEP 28 •oil@ £1, 2N 4429 1000MHz 
P3W In 1W out 28 •oil@ £2, BLY 84175MHz P4W In 13W out 13 volt@ £2, 
2N 3866 4Cp eoch. 3 for £1. 

5200kH z IOXAJ CRYSTALS @ 6Cp each. 
S ILICON B RIDGES 100 PIV 10 Amp@ 83p, 200 PIV 2 Amp@ 3Cp, 400 PIV 

1 Amp@ 3Cp. 
COMMUNI CATI ON SERIES OF I.C ' s untested con1l1flng of 1xR.F.,3 x l.F •• 

2 x VOGAO, 2 x AGC, 1 ic Mike A mp, 2 x doublo balanced modulator, 1 x mixer. 
Tho 12 I.C's with data@ £3, separate I.C's for 27p. 

1POLE21 W AY ROT A RY S W I T CHES@65p. 
10 A mp ON·OFF TOGGLE S W IT CHES@ 3Sp. 

MULLARD S EMl· AIRSPACED TRIMMERS @ Sp each. 
20 A SSORTED BRANDED 2SOmW ZEN ERS @ 75p. 
ZN 414 RADIO l.C. with dolo@ El •• 
200 ASSORTED T UB ULAR CERAMICS for 57p. 
12-24 VOLT CATHOD EON CRY S T A L O VENS @ £1 . 
DI V IDE BY 2 300MHz COUNTERS with dala@80p, 

B RANDED 10 WATT ZENERS 15, 18, 22. 33, 58, 100 •olt. All@ 3Cp each. 

DIS C CERAMI CS ·1µ163 •.w.@ 20p doz., -05µf 30•.w.@ 15p doz., oQl!µf 50•.w. 
•Otµ I 50 v.w. both 15p doz. 

PL EA SE A D D 20p FOR POST A N D PACKING ON 
U.K . ORD ERS UNDER £2. 

25 THE STRAIT, LINCOLN LN2 IJF. Telephone 20767 
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TECHNICAl ASSOCIATES 
COMMUNICATION AIDS 

AUDIO C OMPRESSO R *Suitable for SSB/AM/FM *pure compression, no 
ctlpplngl *24 to 26d8s of comptosalon. wllh less than 1 % distortion* IBstatlnck 
tlmo In the order of 200 mlc1osocond1 * variable dee.a~ time, on front pnnel * 
variable noise gate on front panel provonts ambient nolso levot tripping vox or 
being tx In pauses In speoch * all functions routed to output In "off" posltton * ooos between mlc 8nd be no mods Involved * those compressors have been 
teated alongs ide commercial r1 cllppers, the only dlfleronco at the receiving ond 
w .. auporlor audio ouollty. £21,00 + VAT (12%) + 50p P. & P. 

RX P EAK A ND NOTCH FILT ER * no gimmicks* all lnlogrolod clrculls * 
will clear ORM In seconds * 1 watt o/p atago * headphone aockel * goe1 
between R.X and loudspeaker* by-paas: awilch *can be used In series wHh our 
famous band-paas: fllter* notch-wJdthcontrol for optlmumwJdth of nolch *tune 
control eHow• you to putt ho notch or peak where you want It* runs from Internal 
PPG ballef'/ or any &pp ply from 9V to 15V * wlll •lso poa.k up CW slgnols . £23.00 
+ VAT(12l%l + 50p P. & P. 

RX BAND PASS FILTER * 9 lnlogroled circuits* 1 wolt O/P stage* hoad· 
phone socket * 8 switched ooslllons of filter * high pass-2·5kHr-2·00kHr-
1·5kHr-200Hr-110Hr-80Ht * Bondwldlhs solocted for opllmum roedablllty on 
AM. SSB. FM, CW* can bo used In series with our penk end notch fllter, olvlno 
tho oporator total control ovor bondwldth and ORM condltlona: * make1 the poor 
RX superb and the superb RX boUor * nms from Internal PP9 bo.tlcry or any 
oupp!yfrom9Vto 15V, £23.00 + VATCl21%) + 50p P. &P. 

XT-"L CALI BRAT OR * A do-luxe unit with sevon ranges down to 1~Hz * 
Switch selected from fronl panol * 1MHz·500Hz·100kHt·SOkHz·10kHz·5kHz·1kHz * Radletesfrom its own 8 Inch enl. * Mtukerausabtefrom 1MHzto UHF* Com .. 
plotowlth ant., ready to uso, Just connect a 9V batlef'/. £19.00 + VAT (8%) + 25p. 
P.&P. 

NEW PRODUCT S (oul mld-Auoust) 
Prlntod Cllcult modulos *fibre gross circuit boards* Asumblod and teated 
*Complete with conlrol pole o.nd rotory switches. 
T YPE A.C.1 AUDIO COMPRESSOR, board ond lhree pols, spec a& obove, 
£11.50 + 121%VAT. 

T YP E B.P.t band .. pasa mtor. Complotowllh s~wayrotary switch, spec as above. 
£12.50 + 12i% VAT. 

T YPE P .N.I peak notch flltor. Comploto with 2 pots. Spec. u above £12.30 + 
t21% VAT. 

THE TECH ASSOCIATES PRE-SELECTOR. Peake all algnelt amateur 
ba.nda plus Broadcast bands * tunable from 1·6MHr to31MHz In throe s wllchad 
banda * R.f. gain cont rot to provent strong atallon overload* S.0.2591/P and 
0/P sockets* 2 translators F.E.T. R.F.and bl-polaremllterfollowerforli0-750 
o/p *Two typea available. TYPE t with ant change over rela)' for transceiver 
uae£26.00 + 12i%VAT + 75p P. &P. 
T YPE 2 foro.w.I. (wllhout anl rolay) £23.00 + 12i% VAT + 75p P. & P. 

8.A.E. PLEAS E ALL ENQUIRIES EXPO RTS W ELCOME 

TECHNICAL ASSOCIATES 
a SCOTLAND WAY. HORS FORTH, LEEDS, YORKS HIRE 

T el. HORSFORTH S8l7U 

R.T. &. I. offer the finest selection of 
first-class new and fully overhauled 
second-hand communications and 
electronics equipment in the U.K. 
•. Constantly chongini •tocks of o voJt ronre of equipment. 

Cash or Hire Purcha1e terms easily orronied. e Part exchan11et welcomed. e We are 'Jpot cash' buyers for almost all electronic equipment. 
Send S .A.E for our lateat list of over 50 receivers and many other lnto·r· 
eating Items . 

R.T. & I. ELECTRONICS LTD. 
Ashville Old Hall, Ashville Road, London E.11 Tel: 01-539 4916 
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GAREX (GJZVI) 
Prlnt•d circuit boardt from Pye R/T equipme nt, w ith chculta .. All 
t111.n1J1tor, 111 In good u1ed condlUon. 
t0-7MHz I. F. board a.JO 
455k H z block fll ttr• 2$kH1ch111nn. 1paclno. low lmpedanct £2..10 

25kH1 ch1nn. spacing. high Impedance IOp 
12tkHz chann. spacing, price & d1tell1 on appllcatron 

455kHz A.M. l . F. board (OJ AM25B) £ t .2S 
S quelch board• (ox Cambridge) AM 40p (ex AM25TI SOp 

(ex AM25B) Typo A or B, t7p. 2 for 30p 
Mic. ampllftor board ox AM25B tsp ax AM25T tsp 
Mod. output board ex AM25B or T SOp 
Rx Audio board .. AM25B 50p : ex AMIO £ t .10 I .. AM2ST SOp 
lkHz Audio block ftltor ex AM25B 30p. AGC Aau m bly ex AM25B 30p 
Mic pr11mp board, 2 ltan1l1tor, emltlerlollower oulpul IGp 
Modulation tranafotmera wJth connection data 

p.p. NKT~/OC28/0C35 to OOV03--10 £1..S. Drlvor to 1ull 40p. 
-0>a, £1.45. Driver to suit. 40p. 

Audio T ran1formen 6AOSto 30 & 100, pp NKT~to SQ, •mall or large. 
Dtlv1ra to 1ult NKT404, 1mal1 or leroe. 40p ea, any 2 for 70p, 3 for £1.00. 

Lt Choke 3A O· I Cl, for p1u or hath filter, 40p each, 3 for e t .OI. 
Camtta video baud (Lynx) new £4. • .CO 
RHd awltch S .P.C.0.33mm x 5mm dla.(75mmoverlaads) 10VA ratlng40p 
Reed relay coll• to malch above. 24V (2·5k rea.) 25p 
Painton (mtn. J on ea) c:onnectort, chassl1 mtg. 18 way f1m1l 1 35p 

ditto, 6 way (2 pin t at rt. anplea) male or female top ea. 5+ 117p 
Cable mtg, 18-way fomolo (completo), Hp 

Toool• awltchH. SP biased oft 20p each, 5+: Up. 
Ctytlalt HC6U: 12·700MHr, 1M55MHz S5p 
HC6U for 2m Tx 9·0656(t45•05), 9·0688 (145·10). 9·0719 (145·t5) MHz £1.50 
V&lv11 (New or teated ex. equip) EB91, EC91, EL9t, 6BH6, 68J8, BCB6, 

EZB1, EY81 20p each. any 5 + : U p 
Integrated circuit• (new, full spec.) 

723 vollage reg. T05 metal case. 2/37V out at 150mA for 5/4-0V In top 
SN7~ FM quodralure doteclor £1.11 
CD400f AE ou•d. 2-lnput NOR gate for tone-burst gan. 41p 
NE556 Timer fortone·bur1t oen. or tlma· out Indicator 7Sp 
709 (To5): 741 (OIL-8) Op Amps 30p each (5 + IC'o (an y mix) 20% dl1c) 

Relaya. Mlnlaluro t2V pla11lc cover 2PCO 4-0p; 4PCO 45p 
25 AMP 6V 1lnglo mako 6V double make 12V d/mako t2V 1/m•k• 
GPO type 2400. 12V coll, 4PCO or 2P meka, 40p: any s+ : 2Sp. 
T oroidal lnvMt., tran1formera(wlth clrcultt) 
Input 12V DC, output 390V 200mA (doubled) 
Input 12V DC, oulput 1t!0/2GOV 1tlOmA (doubled) (Ranoorl 
HT choke tultabla lor 2·3kHz lnvortora 
RectlUntar pot.I multlturn, pre11t. p.c. mtg. (new) 

to, 20, 25, too, 250, 500. 2k, 2·51<. 35p Heh, a ny 5+: 25p 

4Sp 

UM 
a.11 

Mp 

Alt spaced Trimmers small 20pf, 30pf, Iorgo 1Qpf, 25pf: • moll 20? with 
1· sp!ndle, 20p each, ony 5+: 17p. 

lluttetfly trim mers large 2 x t1·5pf, 2 x 10pf 
llHhlve bfmmera 2-Spl fp Heh, 5+: 5p. 

IOp 

Totlertrlmmora 2-1QpF, multllurn, OK for UHF. 1tp 
T x MultlpllerTranaformetfor AMIO, AMUB. or T. Hloh or Low Band 35p 

Othtt Pyt coH1 and ttan1form1ra • 110 avaUabte 
10•7 IFT (valve typo) 2i• x I' square double tuned 25PI t for 4llp18for Mp 
Moblle PSU 12V DC Input 1noat1ng for + or - E) translator ln•ortor 17V, 

220 or SSOV DC at t80mA, output, fully emoothed ct.a11l1 1ecllon, ••If· 
contained, fully wired ind t11tad, with circuit a.11 

Ae above, but partly a1a1mbled (H cut out), complttt with all com• 
ponanta, clrcult, flnl1h·lt·your1elf £4.31 

BNC Stohm Ir .. • ockats (new) U p ea: 12 for £1.30: tlO for £4.llt 
Neon• mtn. wire end, llp each, 10 for Mp. 100 for £4,00. 
S lide SwltchH (now) min. DPDT Up, 5+: t2p 12P3W, 22p, 8+: tip. 
Tooolu Swltohu (now) min. DPOT, centre oft, Up, oach, 5+: SSp. 
RHll lot klta 10Et2iW sx c-nim, 10 each value 220101M (570pc1) M.11 

DI Ho, IW. £4.75 
P USI UHF P lugs + reducer IOp each, 5+: Stp. 
S om UHF Socket panel mtg. 45p each 5 +: :Jtp 
Numlcalora ZM1060 or ooulv. 70p each, 5+: l:lp. 
N lcad R1ch&10 1abl1 cell• U7 alzt, new. £ 111chi 4+ i top ; 10+: U p 
MaJn• tran1formH•, multltap prlmarltl 

5tM50-0-450-$15V 240mA, 50V, SOmA. 6V 2A. 6-SV 4A (12 lb) a .so 
170-G-170V 90mA, 50V 50mA, 8·3V 3·3A, 5V 2A (5-5 lb) £2.541 
3411-0-345V 150 mA. SV 2A C .'5 
0-148-232V t50mA, 26·SV 1A, 13·9V 5A, &OV tlOmA (M·5 lb) a.H 
Auto 0-100-110-150-20o-230-240-2SO, 200VA £3.25 

HT chokes. 5H 80mA, ' H 240mA, 1H 24-0mA, 1'25H 350mA, HH 125mA 
1£1.25 

SEETHE GAREX T WOMOBILE & THE NEW FOURMOBILE AT THE 
RALLIES. s.a.e. dot•llt. 

Where component• ore ex·eQulpment, they are In goad condition, your 
aat11fact1on ouaranteed, Whertver poa1lble. full auppor11no data la alven. 
PrlcH quoted aro lnclutl•e of UK post end podlng & VAT. 

MaU order only. Sole addr1H for otd1n and e nqulrlu 
GAREX ELECTRONICS 

1 NORVIC ROAD, MARSWORTH, TRtNG, HERTS HPii 4LS 
S.a.e. wllh 111 enoulrlH pleaae. Phone Cheddlnglon (STD 02$6) eeee&4 

e.3()pma9pm and w11k1nd• only. 
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Record-breaking 
Space-saving 
Antenna 
The JOYSTICK VFA (Variable Frequency Antenna- a 
six-band, patented omni-directional antenna of extreme 
flexibility) Is a MUST for confined locations-at the worst 
It can stand in the corner of the shack and still d o its stuff I 
But space problem or no .• • w hat you need most Is 
EFFICIENCY. 
In recent test runs, using extreme QRP and under poor 
current sunspot conditions, the VFA produced good QSOs 
with FOUR continents. The makers claim that its low angle 
radiation conserves the precious watts going out and the 
equally desirable microwatts coming In on receive. H igh 
angle radiation, however, so scatters your signal power 
that stoking up becomes the order of the day. And then 
what happens? H armonic radiation and risk of TVI Is on 
the increase ••• QRO men beware! The name of the game 
is to achieve solid communication efficiently at the mini­
mum power •.• we claim the winning name for this game Is 
JOYSTICK I 

ALREADY IN USE BY AMATEUR TRANS­
MITTING AND SWLSTATIONS WORLD-WIDE 
AND IN GOVERNMENT COMMUNICATION. 

SYSTEM 'A' £32·40 
250w pep OR for the SWL 

SYSTEM 'I' £38·60 
500 w p e p (improved 'Q' on receive) 

PARTRIDGE SUPER PACKAGE 
COMPLETE R.ADIO STATION FOR 
A N Y LOCATION, Comprising: The NEW 
R.300 RX (with Xtal marker), Headphones, 
VFA, System "A" •II conneciing cables. Dcliv. 
Sccuricor (our risk). ASSEMBLED IN 
SECONDS! BIG CASH SAVINGS 

£189·00 
OR R.300 ONLY 

£168.75 INCL OELIV. 

Prices include VAT., insurance and 
delive ry by post or carrier 

E JUSTTELEPHONE 
YOUR 

CARD NUMBER 

Phone 0843 62535 (or 62839 afte r office hours) 
Many other Partridge super products 

on our list. Send stamp for dot>ils and expert advice. 

G3CED G3VFA 

no 

NEW! SAMSON ETM-3C 
C-MOS KEVER 

tµ.A battery drain-Why switch off? 
e Self-completlng dots/dashes/spaces. e Can be used 
either as normal electronic keyer or as an iambic-mode 
squeeze keyer. • 8-50 wpm. • Constant 3:1 dash-dot 
ratio. • 6 C-MOS ICs and 4 transistors. • Plug-In PCB. 
• Long battery life-typically 1µA drain when ldilng­
Built-ln batteryholder for 4 x 1 ·5V batteries (but will work 
over 3-10V range). e PCB has bolh a reed relay (250V, 
O·SA, 25W max) and a switching transistor (300V. 30mA max) 
-either keying method can be used e Has the well-known 
fully-adjustable Samson precision keying lever assembly. 
e Operate/lune button. e Sldetone oscillator. e Grey 
case 4' x 2' x 6'. £54.15 
BUILT FOR DEPENDABLE MARINE & COMMERCIAL 
SERVICE 

.JUNKER PRECISION HAND KEY. A superbly engineered 
straight key used for many years by professionals afloat and 
ashore. With this key you can't help but send good morse. Free­
standing-no screwing down. Front and back contacts-fully­
adjustable gaps/tension. Key-click fllter. Hinged grey cover. 
£25..2C. 
BAUER KEYING PADDLE. Single-paddle unit on 11' x 2' 
base for home-built El-bugs. A djustable gaps/tensions. U.95 
88mH TOROIDS. For CW, RTTY, SSTV and other fllters. 
90p. each. 
A ll prices postpaid UK and Include 12f% VAT. Please 
send stamp with enquiries. 

SPACEMARK LTD. 
Thornflald House, Delamar Road, Altrlncham, Cheshire. 

(Tel: 061-9281458) 

jfor pour 
~ntenna! 

TOWERS 

ROTATORS 

COAX 

ROPES 

Send for HANDBOOK containing fu/ldetalls of Antennas and 
other technical Informal/on. 33 pages 40p. Refundable upon 
purchase of Antennas. 

S OME ANTENNAS 

Mustang 3 Elements, 10, 15 and 20 metres • . £82.50 
TA-33 J r. High Power Model Incl. Balun 

TA33 Jr. 
TA32 Jr. 
TA31 Jr. 
ELAN 
TD·2 
TCD-2 

3 Elements, 10, 15 and 20 metres 
3 Elements, 10, 15 and 20 metres 

.. £73.00 
•. £64.00 

£44.00 
£27.50 
£53.00 

2 Elements, 10, 15 and 20 metres 
Rotary dipole, 10, 15 and 20 metres .. 
3 Elements, 10 and 15 metres 
Trap Dipole 40 and 80 metres 
Trap Dipole 40 and 80 metres com­
pressed .. 

£25.00 

V -3 Jr. Trap Verticpl 10, 15 and 20 metres .. 
£28.50 
£20.50 
£36.50 Atlas Trap Vertical 10, 15, 20 and 40 metres 

SWL ANTENNAS 
SWL-7 Dipole 11, 13, 16, 19, 25, 31 and 49 

RD-5 
Orbit 

melres .. .. £19.50 
Dipole 10, 15, 20, 40 and 80 metres . . £19,50 
Vertical 11, 13, 16, 19, 25, 31 and 49 
metres . . £33.00 

MOSLEY 
ELECTRONICS 
LIMITED 

196 Norwich Road, 
New Costessey, 
Norwich. NR5 OEX 
ENGLAND Admlnltlratlve AddrHI only 

(All antennas available ex works carriage and VAT extra) 
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REG. WARD & CO. LTD. G2BSW 
GBCA 

K .W. S HURE MICROPHONE& 
108 Mon. Scope £15.00 Model 4« £11..20 Model 201 £11,40 
103 VSWR Moler anjl 

YAE&U combined Power Meter • • £11.00 
107 Combined E·Z March, FT101E Tr•n•celver £'29.00 

VSWR and RF Power FT200B Tren1celvtr and 
Indicator. Dummy load FP200 PSU £219.00 
and Antenna Switch for 201 Transceiver £290.00 
4 oullot• .. £111.00 FR101 S Receiver £299,00 

Trep Dloole Co-o.xlal FR101 D Receiver £U0.00 
Feeder £2e.OO 

FT-IOIB £365.00 
Trep Dipole wllh Balun £2e.OO 
3-way Antenna Switch•• YOIOO Monltoracooo £111.00 

(for co-11.X) a.oo FT221 £35t.OO 

USED EQUIPMENT 

YAESU FLIOI Transmlllor (mini-low hours uoo only) Inc. Speech Procusor 
(lo be ntted) £310.!G 

KW.202 RX £130.00 
YAESU FR50B (col) £70.00 
YAESU FV.IOIB VFO £48.00 
COLLINS 75S.3B Rx with aulo Irons. £135.00 
TRIO TR.7010 2m. SSB mobllc tcvr. £140.62 

Valvoa lor Yaeou, elc. 6BZ6, GUS, 6KD6, 12AX7A, t28Y7A, 12AU7, 6JS6C, 0140, 
6HF5, IL06, IEAI, OGKI. 61408. 6KD6, RCA Valve1 for KW tQufoment ale. 

Sentinel 2m Preamp1 and 2m convtr1tr1JEuropa tranavertere, J Beam1 and Stolle 
rotator1. 140' 14g ent. wire, ln1ulatort. 52 & '75 ohm co-ax, and UHF pluo1, 
1ockete end reducera, G-Whlp mobile antenna, Wlghtrap1. M11t coupler1, 
Hy-Gain verllcal1. SWR 10 (Twlnmelor), SWR/PWR Melen. 

AMTRON KITS 

TRADE INS WITH PLEASURE. OUR STOCK OF GOOD SECOND·HAND 
EQUIPMENT CHANGES DAILY-LET US KNOW YOUR REQUIREMENTS. 
Due to currency nuc1u11tlona price ot Imported equlpmentare llabte to e.Ueratlon. 
Add 12i" VAT to oll price• ucopt uud oQulpment. 

HP TERMS AVAILABLE CARRIAGE EXTRA ON ALL ITEMS 

AXMINSTER, DEVON EX13 5DP Telephone 33163 

~~~a~l~~~~~~icsf)J 
Telephone OJ.852 9397 • CRYSTAU 

MADE TO ORDER CRYSTALS 
We can now oAor a complete rnnoo of Qualltycrya1als from 50kHz to 216MH_z with 
extremely favourable discounts for large quanUtree of tho •ame frequency/ 
apeclflcatlon. Thia Includes fundamontols up to 2SMHz and 3rd overtonea from 
10MHz. Ploaso enquire for further detalfa. 

CRYST ALS SUITABLE FOR MOST AMATEUR REQUIREMENTS 
Holder $lylo1 HC6/U, HC18/U, HC25/U 1·5· 21MH1 fundamontol. 21-105MH1 
overtone. Delivery epprox 4 weeks . Speclnca.tlon 50ppm o.ro0c or 30ppm at 
ambient. (Pleaso state required tolerance end l/P capacity on fundament.al1). 
Prices 1·5-2·6MHt £3.23 2·6·105MH1 E.%.75 5% dlocount for 5 or more cryllal1. 
Speclal rate• for Club bulk purc:::ha$e achemes lncludfno free supply of cry1tal1 
for U.K. repeaters. 
Please note cryst als below •MH1 not avollable In HC18/U or HC25/U allht abovo 
prices. 

SURPLUS CRYSTALS FOR SALE AT £1 per cry1tal 
Theae crystals ttire new and were orlolnally designed to operate In the Y111u 
FT2F and FT2FB but will bo eullable for uoe In olher 0Qulpmenl1 and for x3 
multlpllcellon lo 70cms. 
eMHz TX cryol•ls for 1""·3, 1""·36, u•·e OJ1d 145·4. 
18MH1 TX ceystols for 1""·3. 
52MH1 RX •l'latals for 1""·3, 144·36, 1""·8 and 145·4. 
CRYSTALS FOR POPULAR V HF TRANSCEI V ERS 
Cryatal• suppltod ln • weeks to any stated freQuency tor the following VHF 
transceivers: Heathkit, !com, Ken, Standerd, Trlo and Yaosu. Price U .31/cryatal. 
I0·24SMHz IF Cryslals In HC181U 20ppm-20 to + 10 deg. C. Price £2.20. 

LOW FREQUENCY STANDARDS (8% VAT> 
loot<Hz In HCl3/U(oome booe 01 HC6/U). Price U.50. 
IOOO~Hz In HC6/U. Price £2.50. 

CRYSTAL SOCKETS HC6/U and HC25/U. Price 18p. 
All price• Include poatage 10 UK end Iri sh eddreaoot. Cryotals supplied lo any 
apecincallon for lndu11rlal. mobile radio or marine use, etc. State equipment/ 
speclf'leatlon whtn onqulrlno. Please send aae with all enquiries. 
The above prices are ex VAT. Please add 12lY. uni eta otherwise atated. Pleaae 
note we are now 11uthorl1ed dJ1trlbutor1 for antenn1 1pecl1llet producta. Prlce 
avellablo on request. 
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atronics 
HIGH STABILITY OPTION FOR 
DIGITAL FREQUENCY METER 

For the professional user and others requiring a highly stable 
reference oscillator, a high stability version of the Catronlcs model 
DFMS Is now available using a temperature controlled crystal oven 
oscillator. 

Frequency stability Is better than ± 0·1 ppm over the temperature 
range Oto + 60° C after a 5 minute warm up period. 

Model DFMS/S 7 digit, 200 MHz frequency meter with oven·­
£160 + VAT(8%) 

ORDER.S & ENQUIRIES TO ADDRESS BELOW 

~ VHF 
~ COMMUNICATIONS 

Now published- the Summer 1976 edition, which 
Includes designs for-

23cm TRANSMIT CONVERTER 
23cm RECEIVE CONVERTER 

NOTES ON ATV TRANSMITTERS 
FM HANDHELD TRANSCEIVER (pt II) 

DIGITAL MULTIMETER (pt I) 
Send £1 ·00 for a copy of this edition or £3;75 

for a year's subscription 
VHF COMMUNICATION ls tho English fonguogc edlllon oftho Germon 
publication UKW-BERICHTE. a quorterly amateur radio maoazlno 
ospeclally calerlng for VHF/ UHF/SHF lechnology. It Is published In 
Spring, Summer, Autumn and Winter. 

All spcrclal components requited for the construction oft he described 
equipment, such as printed circuit boards. coll tormors, semlcon .. 
ductors. and crystals, os well es compfete klls, nre o.vallable tor dos .. 
patch direct from Gorrtiany. Many ol the printed circuit boards, In 
addition to a lew selected kits. arc stocked In the UK. A price llsl of 
klls ond materials ls avaflabfo-send for your cop~. 

Order• to: VHF Communications ot address bolow. 

TROUBLED WITH TYi? 
New delivery of 1t" ferrite toroids now In stock-30p ea. ( + 20p post). 

Don't forget we have now moved to : 
DEPT. 609, COMMUNICATIONS HOUSE, 
20 WALLINGTON SQUARE, 
WALLINGTON, SURREY, SM6 8RG 
T elephone : 01·669 6700 

721 



Complete the 
coupon and 

we'll send you 
our complete, 

new catalogue. 

The new Heathkit catalogue is now out. Full as ever with 
exciting. new models. To make building a Heal hkit even 
more interesting and satisfying. 

Clip the coupon now (enclosing a lOp stamp for postage) 
and we' ll send you your copy to browse through·. 

With tlw worlds largest range of eletlronic kits to 
choo~e from. therc really is somNhing for everyone. 

Jnclucling our full range of lest r quipmcnt.arnateur radio 
gear. hi-f1 equipment and many general interest kits. 

And.if you happen to be in London or Gloucester, call in 
and Set' us. The London Heathkit Centre is at 2:n Tollcnham 
Court lfoacl. The Gloucester showroom is next to our iactorv 
in Bri~10! Road. · 

Ht:alh (Gloucester) Limited. Dept. RC- % Bristol Road, 
Glouccstcr.Gl.2 GEE. Tl'l:Gloucester (0452) 29451. 

r Th~wHeathki;:;~e.Outn~ FREE., I To: Heal h (Gloucester) Limitecl Dept. RC-\J(i . Gloucester I 
I Gl.2 ()EE. Please send me a I lcathkit I ..... I 

I 
catalogudcnclose a 10p stamp for postage. I W@.!§l·d 
Name __________________ _ 

I Addr~s _ ____ ________ _ 

I 
I 
L--------

MODULAR ELECTRONICS 
VAT 193-8133-46 

T ran1verler 432-21-8. 28-30MHt 1.F. 8w PEP output at 13·8V. £68 plus VAT. 
T ran1verler 432°$0.8. As above wllh FT620 l.F. of l50-52MHz. £10 plue VAT. 
Converter 432-28. 28-30MHt l.F. N.F. Type 2·8dB. Gain 30dB. £21 plus VAT. 
NEW tor the ICOM 1C202. 25w out at 13·8V. Automotlc keying (No mods.) wllh 
UHF sockota In/out. Order as 202·25 linear. £33 plus VAT. 
144MH z Preampllftt ro. PAI and PA Lin. as July adv. £4,00plua VAT. 
Llnear 40.10W In lor 40w out at 13·8V. Mulll·mode R.F. keyed. £36 plus VAT. 
NEW 43l!mhz Preamp II nor with typical N.F. of 2.4dB. 12dB gain on small P.C.B. 

only 54 x ssmm. PCB t .. tod wllh lnstrucllons £9 plus VAT Boxed wllh 
BNC £15 plus VAT. 

New for the ICOM 202 25w out At 13·8v In llno (no mods.) wllh UHF sockets on 
In/out. Order as 202·25 linear £33 plus VAT 
S.A.E. FOR FURTHER D ETA ILS OF ABOVE UNITS. 
TRANSIS T ORS AND COM PONENTS. Prices Inc. VAT. Po11age extra. 
PT453113'8V T0117 432MHz 0·25w In lor 2w out £1.00. 
PT2125D 13'8V T0117144MHz 1•5w In for 10w out. £3.00. 
PT2125£ 13·8V T0117 t44MHz 2•7w In for 15w oul. £4.00. 
B L Y38 13·8V T0117 432MHz 0·5w In lor 3w out. £2..50. 
2N5915.13·8V RCA HF 432MHz. 2w In for8w out. £7.50. 
2N6083. 13·8V MT72 144MHz 4•5w In for 30w out. £8.85. 
2N6084. 13'8V MT72144MHt. 10w In for 40w out. £ 11.56. 
S D1136. I 3·8V MT90. 43l!M Hz. 2·5w In for 10w out £6.64. 
S D1195 MT72 432MHt 6w In lor25w out £15.77. 
SD108912·5V 500-6lFL432MHz 12w In for 40w oul £18.87. 
2N51MS 12·5V MT90432MHz 0·6w In lor4w out £7.76. 
2N51M612·5V MT90 432MHz 2·Sw In for 10w out £9.72. 
Many more RF devices In stock SAE with requirements. 
40873 58p. 40841 80p. MEM616 &Ip. 3N204 £1.20. BFS28 85p. 
2N236918p. BCI07 tsp. PTC166A 50p. BC207 13p. BSX28 tlp. BCt53 l4p. 
BFY5624p. BFX4122p. BFW16 70p. BF11525p. 
Bolt In feed Thro 1000pF 7p each or 10 lor 80p. Oise 1000pF 10for 18p. 
2·25pf, tOmm. Film Trimmer. Sp ea. S0239 UHF socket45p. 
Pl.259 UHF plug 45p. Reducera 15p Sing lo Hole BNC socket 50p. Plugs 50p. 
POSTAGE AND PACKING-Components and preompo 20p. llneors Trani• 
vorters IOp. Minimum Order £1 .50. 
FACTORY: 4c S udley Rand, Bog nor Regl1, Suuex. P hone B ognor(02433) 
20313. 

Orders t o : 1 CONISTON CLOSE, FELPHAM, BOGNOR 
REGIS, SUSSEX P022 8ND 

BARCLAYCARD and ACCESS accepted over £5.00 

G. W. M. RADIO LTD. 
ALL P RICES Incl ude VAT and Poat/ canlago 
OSCILLOSCOPES CT346 (C01014) double beam £65. PLUG INs for C01212 'scope 
Wida band 40 mc/s, £21. Dual beo.m 24 mc/s, £26. 
B C221, clean and complete with Charts. no PSU, £17.00. 
A510 Tx units. 2-10Mc/s, £6. Smell shaded pole motors, 115/240V, £1.25. 
W AT CHES Quality ex-Mln lslry. lemanla "Nero" pocket 1/51h second split hand 
atop-watch, £15. Lemanla wrist, stalnloss steel 1/5th second chronograph, £16.75. 
Smiths GS (sweep second hond), £9.50. Eterna, £9.50. Wrist watches have screw 
backs and are fully overhauled. Sent by Reurstered posl. 
METERS. Two types In desk lop coses oil £2.50. 50..().50 Microamp, 1000 ohms, 
calibrated 5..().5, lmA 100 ohms, calibrated 10-0-10. New condlllon. BC221 complete 
chorls , no PSU, £15. Aerial Insulators, It" while ogg Jypo, 6 for £1 , Pyrex 2;•, 7Sp. 
TRANSMITTER P .A. units STC T4188, tunes 2·8 to 18Mc/s menuol or 28V motor 
drive. 13• xa• x s•. Pair CV2619(4 x 150) 28V blower cooled. Bases are NOT UHF 
type. Ideal basts for Linear Ampllf1or construction, £11.00. 
P ERMEABILITY T UNER UNITS. High quality 4 medium 1 long wove push butlon 
tuner with manual tuning. Circuit for HI-Fl tunor, £1.75. 
BAT T ERY CHARGERS. 250 ac lnpul. With Information on simple convorolon to 
charge two Nl·Cttds at constant current of 25 mA. Two Jewelled 30 mA meters,£3. 
SEMI-CONDUCTORS. All brand new with lnformollon sheets. CA30t2. llmlllng 
IF FM nmpllncr. 2 for£1.SO. CA3026 Dual Independent Olflerenllal Ampllflors, 2for £1. 
2N3623 RF power silicon NPN overlay trenstators for high power class C amplifiers 
(28 volt), Featuring typlcol output pawers ol IOwalls at260 MHz. With dala shoot £2.50. 
2N167tB Unlluncllons. Ideal lor llmors, osclllolors and thyristor lrlggorlng, 60p 
BSY95A Logic switch, 10 lor 80p. 1N4003 15-0V 1 amp s ilicon rectifiers. 10 for 80p. 
ZTXSOO PNP amplifier. 5 for 80p. 74HOO Fast TTL Quad 2 Input nand galo. 2 for 80p. 
BSY38, 350MHzlastswllch, 5for 80p. SJll03·Fsll lcon rectifier, 800 volt 750 mA, 4 for 
80p. 333CJ 12 volt HINtL twin goto and Quad lnvortor. 2 lor 80p. 41HF40 silicon powor 
diode, 400 voll 40 amp, 75p, 4 for £2.50. BYZ13, 800 voll 20 amp, 85p, 4 for £2.75, 
RADI O T ELEPHON ES. Cambrldoo bool mounllng, HI or lo band with control box 
and cable only. £25. Vanguard unit s only single chnnnel valve lo band, no accessories 
£11. Rank TR1005 Low consumption (quick heal valves). Low band "P"(approx. 99MHz) 
Internal speaker and mike, ( t 1""'X9'"' X3i ... ) .£20, lo band "P" transistor Vanguards 
with accessories £25. Pye PF1 Pocketphonos for 420MH:z. Less batteries end crystals. 
Chum and complete, untested, £25 paid (one Tx ono Rx). 
A ll receivers and T est Equipment are in work ing order at time 
of despatch. Carriage charg es are for Eng land and W ales only. 
T erms: Cash with order Early closing W ednesday 
G. w. M. RADIO LTD. 40-42 P ORTLAND ROAD, 
WORTHING, SUSSEX T elephone 34897 

RADIO COMMUN/CATION September 1976 



KW 202 Receiver 
One of the flnest Amateur Band 
Receivers on the market. SSB 
fllter and 'Q' multiplier. Excellent 
sensitivity anct stability. Two 
speed tuning 10- 160 metres. 
Write or ohono tor ulologuo.. 

II Communications Products 
DECCA COMMUNICATIONS LTD 

• Easy terms on 
equlpm?nl avallable 
over 12. 18 or 24 
m:>nths. 

Cramptons Road, Olford, Sevenoaks, Kent. Telephone: Sevenoaks 50911. 

AMATEUR RADIO • G3VFV 
CHAS. H. YOUNG LTD., 170-172 Corporation Street, Birmingham B46UD. Tel. 021-2361635 
ICOM 
IC225 80 channel• 2 Mtr. T19n1celver 
IC3PA 12Y DC PSU 

IDDYBTONI 
990R 27-240MHi CW/ AM/ FM l2v DC or 110/240 AC 
EC10 Mk. II Gen. Cover101 Rtcol•er 
EB37 L/W M/W·22MHz 

AERIAL FEEDERS & WIRE 
T3234 50 ohm cou 
UR87 so ohm cou 
UR43 50 ohm cou 
14 SWG H/D Copper wire (140lt 1pproJ. 
Htnko ol PVC Aorlal Wlro (150tl) 

RAYMART 
3• Rlbb1d Coremlc lnoulatoro 
Centre T Pl1c• ln1ul1lor1 
ML2 Polythene Cord 2001b B.S. (170yd opproll) 
ML4 Polylhtno Cord 4001b B.S. 

MANUALS FOR EDDYSTONE RECEIVERS 
OVER 1t TYPES. PLEASE ENQUIRE 

SERVICE 

£2'7.50 (£1.50) 
£42.11 (£1.50) 

£1057 .OS (£3.410) 
£202.44 (£2.50) 
£202.44 (£2.50) 

48p m1r. (Zp mlr.) 
50p mtr. (3p mtr.) 
17p mtr. (Ip mtr.) 
£3.30 (£1.00) 
£1.00 (50p) 

%7p (tp ea.) 
%7p Ctp ea.) 
£1.'IS (75p) 
Sp per mtr. (tp mtt. 

WE SPECIALISE lN THI SERVICE OF EDDYSTONE RECEIVERS 
AND CAN ACCEPT OTHER MAKES OF COMMERCIALLY MADE 
COMMUNICATION EQUIPMENT. 

JAYBEAM AERIALS 4 metro 4Y/4M 4 olomonl 
2 molfl 5Y/2M 5 element 

IY/2M a tltmont 
10Y/2M 10 elem1nl 
5XY/2M 5 tltmtn1 croued 
8XY/2M 8 tlomonl croued 
10XY/2M 10 element croued 
Q4/2M 4 eloment quad 
Q5/2M 8 oloment quad 
05/2M 5 OVlt 5 
08/2M 8 over 8 
XD/2M Croued dlpolu 
UGP/2M Ground Plano 
H0/2M Helo (Hoed onlr> 
HM/2M Halo (with 24' mull 
I Whip Glau Fibre with coble 
Bantex t whip 

Microwave Module• : 
70MH1 Convort11128-21•7MH1 l.F. 

Ille ., 28-30 
144 .. 2 .. 
144 .. , _, 
144 .. 28-30 .. .. 
144 .. 28-30 with 1llMH1. 0/P 
432 .. 28-30MHz 1.F. 
432 .. 144-148.. .. 

1218 28-30 .. 
1218 .. .. 144-148 .. 
43:2 .. Varactor Tripi er 

1218 .. .. .. 
144 .. Pr••mp (2 ou1pu11) 

£9.56 (£3.00) 
£6.07(£2.M) 
£7.67 (£2.00) 

£15.52 (£2.00) 
£11.59 (£2.00) 
£14.51 (£2.00) 
£19.97 (£2.00) 
£11.11 (£2.00) 
£15.75 (£2.00) 
£11.14 (£2.00) 
£15.07 (£2.00) 
£8.16 (£1.5•) 
£5.85 (7Sp) 
£2.59 (SOp) 
£3.12 (50p) 
£9.45 (75p) 
£7,15 (£1.50) 

Cll.00 
Ctl.00 
"11.0I 
"11.0I 
Ell.QI 
&'It.a 
Ctl.IO 
£11.W 
£2Ut 
£ZUO 
£1t.W 
£%7.0I 
£11.79 

Mp 

Po11100 may b• rounded If 1 number ol 1t1m1 ere belno ordered. Min .• Postage 
50p. PltHt make 1u1e thtt• l1 1ufflcl1n1 001110•. 

• Midland Agents: 
for EDDYSTONE, JOSTY KITS, 
J BEAM, ICOM 
Mutu.Storey Car Park al roar ol Shop 

HO C.O.D. PLEASE PRINT YOUR NAME AND 
ADDRESS: YOU MAY ORDER GOODS BY 
PHONE AND PAY BY ACCESS OR BARCLAY, 
Enqulrltl S. A.E. plouo. Prlc11lnclud1 VAT and 
art 1ubl1"1 lo chana• without noUco. ~E 
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Advanced Technology for the Discerning Amateur 
Two innovative products, each offering a pace-setting combination of features and user-benefits. 

UNIVERSAL RF SPEECH CLIPPER 
Stlll unmatched after two hlghly successful years. tho "Oatong r.f. Cllpper11 Is used 
tho world over by serious DXers end professlonale. * Comparable to a llneor tho Oatong r.I. cllpper lntroducos negllglble dlatof11on 

white nilslng your over-ago radiated power. * GIVBI truer.(. cllpplng. Slmpb 
conn&eh In series with microphone. * Worka wlth virtually 81'\Y make of tran-.. 
mltter. * Equallyoffoctlvo for FM and AM n.s well as SSS. 

Model RFC (lllustralod). Price: £38.88 plus VAT (121%). 
Al10 available with Jap.4 pin Input connector a.nd complotewlth matching output lead. 
lncluelve price fAt .90 plus VAT (12!%). Please state pJn connection& u1qulred. 
Fully aligned andloslod P.C. Module, RFC/M, Price: £19.50 plus VAT (12\%), 
FOR DETAILED INDEPENDENT TEST REPORTS OF MODEL FL1, PL.EASE SEE 
RADCOM JUNE 1976 AND SHORT WAVE MAG. JULY 1916. 
Fr6e dald sheats on any product at4 aval/1b/e on 1equest. Prices lnclud~ dtllvfry In U.K. 
only. 

Become~==' 
a radio 
amateur. 
Learn h'ow to become a radio· 
ama1eur in contact with the whole 
world. We give skilled preparation 
for the G. P. 0. licence. 

WAA ---------------------. Sroc;hun:, wt1hout obfig.al ion 10; I 
BRITISH NATIONAL RADIO I 

& ELECTRONICS SCHOOL, Dept RCK96 I 
P.,0.Bo>< 156, Jorsey, Channel Islands. i 

I 
ADDRESS (Block copo .... .,11 

---------------------------~ 

FREQUENCY AGILE AUDIO FILTER MODEL FLI 
Fatt becoming a classtc, Modal Fl1 dellohta end amazes ell who hear It In action. 
Thia unique product Improves any receiver and 11 Installed elmpty by connecting In 
aerlos with the recolver•s loudspeaker. It off era the following ndvimced features: * A notch fllter which tunu ns~l(tor fully automatic removal of unwanted whlatle1 

In phone reeopUon. With Model FL1 In circuit you con lgnorotuno-up whl1t1e1. * Full>' variable bandwldlh taHotlng for enhancing phone reception In the presence 
of Interference and sideband splatter. * Band pass nlterlng wllh lullr varlablecentref1equencv and bandwldlh (1,000Hz lo 
25Hz) plut e.f.c., fort he kind ot CW reception which you would not have believed 
poaslble. 

Supplied with connactors and rull ln1tructlons. Ready.made connoctrno lcad1 elao 
available. P1lce: £47.50 plus VAT (121%). 

DATONG ELECTRONICS LTD. 
11 MOOR PARK AVENUE, LE.EDS LS6 4BT. TEL 0532-755579 

For VHF gear in the North West 

BREDHURST ELECTRONICS 
We now have in stock the NEW Multi II 2m and Multi U11 70cm 
transceivers from FOK. These have a host of new features 
Including auto-scan, I RT, Hi/ Lo output power and multi function 
metering. Fitted 5 repeater and 2 simple)( channels. 

PRICES (incl VAT) Multi II (2m) 
Multi Ull {70cm) 
Multi 2700(2m all mode) 

Send SAE for detailed specification 

Also In stock 

• ICOM 2m Transceivers 
• Full range of ASP antennas and mounts 
• Trio QR66S gen. cov. receiver 
• Rotators and antenna accessories 
• Automatic tone burst modules 
• W aters and Stanton products 
• Secondhand equipment 
• Un Iden 2030 2m Transceiver 

HP PART EXCHANGE WELCOME 

£199 
£229 
£449 

ACCESS 

Willowbrook, Schoo l L ane, Sunbury, Tarporley, Cbeshlre 
Tel Sunbury (0829) 260708 G30QT 

CALLERS BY APPOINTMENT 
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NATIONAL 
AMATEUR 
RADIO 

AT THE 

GRANBY HALLS 
LEICESTER 

THURSDAY 1200-2000 
FRIDAY 1200-2100 

SA TU RDA Y 1000-1800 

28, 29, 30 OCTOBER 

ADMISSION TO THE FINEST 
EXHIBITION OF A MA TEUR RADIO 
EQUIPMENT AND ACCESSORIES 

30p 
CONCESSIONS FOR CLUBS AND 
STUDENTS. SAE FOR RATES TO 

G3FGY. QTHR. 

THE AMATEUR RADIO 
RETAILERS ASSOCIATION 

BURNS S.C.S. 43a CHIPSTEAD VALLEY RD., COULSDON 
SURREY CR3 2RB. 01-668 7766 

OUR LONG AWAITED ISSUE NINE COMPONENT CATALOGUE FEATURING MANY NEW LINES 
IS NOW AVAILABLE FOR 25p. P + P INCLUSIVE 

Compononts lor G3MFJ/G3KEP lroquonc~ counter: 

7400 13p 7475 Op MC10t 16P 
7413 30p 7490 47p MC10t31P 
7447 Up 74121 34p NE529K 
7473 31p 74196 Up MR5V 

85p 
17p 

£1.12 
£1.49 

IN400S 
I MHz 
HC6U 

8p 

£2.35, 

5 pole ti way rolor~ • witch £3.10. 50K ponol mtg pot 30p(H). Oise Commie Caps 
1pf·10nl. 1·243l p 25·99 3p(H). RHl1tor .. 11 E12 range 5% !w + iw 1·10 2p. 11·99 
1•2p (H). Min P rosot POIS 1, 2·5, 5, 10, 25, 50. 100, 250 and 500k, Sp (H). 

HARDWARE : 1% VAT 35p p&p. PrlcH Pe r Hundred. 
NUTS: 28A 4Sp, 49 A l ip, GBA 30p. 89A 4Sp. 
BOLT S: Choosehead Cadmium Plalod. 
2BA x l' Slip : 4BA x !' 48p: 4BA X f• 85p; 8BA x ,... 45p: 6BA x i' 42p; Round 
Head Chrome. 6BA < i·: 6BA x i": both 73p, 
SOLDER T AGS. Single or double ended •liver plated. 2BA, 4BA, 6BA, SBA, 
all Up oor 100. 
Tappe d Round S oacera. &BA x !'or j ' 2l p each. 4BA x t' or t •, 3jp each. 

APPLICAT IONS MA NUAL No. I 
Th eory ond appllcallona of Resonant Chcu1t1 In osc111ators. ampllners. fillers. 
detectors. mlxora, mult1pll or1 covering 85kH-205MHz, together wllh chcults and 
results. Block dlao1am1 1how comb1natlona of clrcults for receivers, low powet 
excllef's otc. Avallabf1now-price60p post fte.e and Zeto Rated VAT. 

For terms and other items see June Issue. 
BUY IT NOW WITH ACCESS: 
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ALL OUR DEVICES ARE TO MANUFACTURERS' FULL SPECIFICATION: 

BC 107 10p BFYOO LI.OS ZTX502 LO.ti 
BC tOS 10p BLY33 Lt .80 2N3819 L0.35 
BCI09 top BS X19 2N3868 L0.87 
BCY70 18p 2N2368 L0.18 2N4427 L0.82 
BCY72 15p BSX20 L0.14 2N3553 LU4 
8 0 106 SSp ZTX109 L0.12 40312 L0.55 
BFR99 65p ZTX314 L0.20 I •0673 £0.cs j BFY51 tip ZTX320 L0.17 

ZENERS BZY81 Sorles 400mW C3V3 to C24 tlp (H) 
MRFIOI High porlormanco UHF front end 2dB NI al I GHz £6.75 
BFRIO £3.50, BFRt1 £3.50, MC4044P £2.35. 
MC12000P £4.20, Kpl lhroeded ,, ,, 500V 8p 20t 7p(H) 
S L641, !:2.86 

IN4001 
IN4002 
IN•003 
IN4004 
IN400S 
IN4006 
IN4007 
IN4148 

P HASE MODULATOR PMI & SPEECH P ROCESSOR S P I. 

Sp 
6p 
7p 
Sp 
8p 

IOp 
Up 
3p 

PM1. For generating high quality oh110 modulatlon for home bulll 01 conYerted 
VHF txs. Connects lo orlotnal 01cUl11tot 111.oe of 1u1n1ml 1ter. A Solid Stato 
crystal oscillator Is provtded on the boerd •nd Phose Mod at fundamental he­
quencyappears all ho output. For 4, 8, 8or12MHu lalo. Kit £Al.to M & T £1.IO(H) 
T he S peech Ptoceuor S P t pr0Yldo1 en output of 1 volt. which Is required by 
the phase modulator. or can dt1Yt audio 1tage1 ot et1f1Uno transmitters. Input 
sensltlYltY la 0·5mV end ottenuetor networks are alao provided for matching levels 
and Impedance& fot othor lnpu11. Both Boards measure,. .. x z·. Klt £7.65. M & T 
£9.05 (H). 

Add 12·5% VAT to all llem• marked (H) 1% to all other• P & P 25p. 
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CLASSIFIED ADVERTISEMENTS 

Private advertisements 14p per word, minimum £2.00. 
Trade advertisements 22p per word, minimum £2.50. 
Box number 60p extra to wordage or minimum. 
S emi-display (boxed) 1• single column £9.50. 

it" single column £13.75. 
Please write clearly. No responsibility accepted for errors. 
Latest date for acceptance-4th of preceding month. 
All classified advertisements must be prepaid. 
Copy and remittance to: 
ADVERTISEMENT SECTION 
RADIO SOCIETY OF GREAT BRITAIN, 
35 DOUGHTY ST REET, LONDON WC1N 2AE. 

FOR SALE 

QUALITY QSL CARDS. Sae for samples by return post. Quick 
delivery, Compalith Printing Services, 115 Promenade, Cheltenham, 
Glos GL50 1NW. 
YAESU, HY-GAIN, CUSHCRAFT, JAYBEAM, ETC. All 
amateur equipment needs supplied. SMC Agent. GW3TMP OTHR. 
Tel: 035-287 846. 
HI-Fl-ARMSTRONG, B & W, Chartwell, Leak, Neal, Quad, 
Tandberg- at Interesting prices. G8DKW, London Sound, 70 West 
Street, Harrow on the Hill, Middlesex. 01-864 6781. 
AMIDON TOROIDAL CORES. W2AU Baluns, used equip­
ment. S.a.e. to GW3TMP QTHR. Tel: 035-287 846. 
VIDEO TAPE. Quantity of new/used 1"/t" vido tape and empty 
spools, also limited supply of cameras, mono VTRs and monitors. 
Please write, staling requirements, to 15 Rose Hill Court Parade, 
Morden, Surrey. 
PYE POCKET PHONES, crystalled, working 70cm. G4DXA 
QTHR, 0532 684781. 
COPPER STRIPS. Ji" by H" copper strips ideal for 2m 4CX250 
Llnears In RSGB VHF-UHF Manual. £2.50. 70cm Printed circuit 
strlpllne bandpass filters silver plated £3.50, unplated £2.50. Prices 
include P.P. G8KBQ, Rear Coach House, Flat 85, Ashley Road, 
Montpelier, Bristol BS6 SNR. 
FT 200 FP200 as new, Inc. mlc coax etc. Hardly used, £175. Phone 
01-393 5673. Buyer collects. 
RCA ET4336 T X. 2-28MHz VFO or XTAL, 400W C.W. plus AM. 
PA 2x813 MOD 2 x 805. Manuals and spares. Weight approx. 6 cwt, 
buyer collects from upstairs room. Very cheap £12. GCRE FS/10 
FSK converter £5. Marconi Type 365A superb ships key, straight 
swap for good bug. View Cardiff prior arrangement only. Write: 
G. Saunders (GW30YN), c/o Engineering Dept., BBC Receiving 
Station, Caversham, Reading, Berks. 
QUALITY QSL CARDS from £3.03 for 125. Send SAE for 
samples by return post. Western Electronics Press, Fairfield 
Estate, Louth, LN11 OJH 

WANTED 

UNMODIFIED PYE WESTMINSTERS. Write E. S. Coombes, 1 
Russell Hill, Purley, Surrey. 

MISCELLANEOUS 

COURSES- RADIO AMATEURS EXAMINATION, City and 
Guilds. Pass this important examination, and obtain your GS 
licence, with an RRC Home Study Course. For details of this and 
other courses (GCE, Professional Examinations, etc.) write or 
phone: T he Rapid Results College, Dept. JT1, Tuition House, 
London SW19 4DS. Tel: 01·947 7272 (Careers Advisory Service) or 
for a prospectus only ring 01-946 1102 (24hr recording service). 

SOLAR HEAT PANELS 
Plans and building instructions of this exciting new project. 
Save 60% of heating bills. Works all year round. D.l .Y. kits 
available. Plans £1.50 per set. 

OCEAN RADIO, 
11 North H o uses Lane, Lytham St. Annes, Lanes. 
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West Country & West Home Counties only 
VHF/UHF Equipment for Hire or Sale 

IC22A-10 Channels, £7 per month. IC201 FM/SSB, £10.SO per monlh. IC30A-
70cms FM, £7.SO por month. Magnetic Mount (ASP) Aorlols to suit. Hire rato 
varies according to period. Longer Is c;heaparl 2M, FM PA 1 or 2 WATTS In, 
20 WATTS OUT at 13·5V d.c. suit Trio 2200 G/GX, KP20Z, C146. Complete £25. 
Stat& Driver whon ordtuing. VHF Powor Translators 25 Wnt1s at 144MHz f.2. 

SEND S.A.E. for conditions of hire end details to: 

BOOTH HOLDINGS BATH. 6 GOLF CLUB LANE, SALTFORD, 
BRISTOL, BRISTOL 712730.AFTER 7pm SALTFORD 2402. FOR 
WEST HOME COUNTIES CONTACT G8DPH, QTHR PHONE 
WINDSOR 51767. 

WANT ANOTHER'S' POINT? 
SPEECH COMPRESSOR makes your signal SOUND 6d8 STRONGER. Great 
for CONTESTS ond MOBILE. Switched compression, "HI-fl" tcoops your audio 
at maximum and "DX" Jncreoses 1he average powor by FOUR TIMES. EASY to 
make, olt parts, case. PCB, lnstrucllons, money bock assurance, ONLY £8.60 
Inc. post, £9.80 alrmall. 

CAMBRIDGE KITS 4S(RJ)Old School Lano, 
Miiion, Cambrldgo. 

PRINTED CIRCUITS and HARDWARE 
Readily available supplies of Constructors' hardware, 
Alumin ium sheet and sections. Printed circuit boards, top 
quality for Individual or published designs. 
Prompt service. Send 15p for catalogue. 

RAMAR CONSTRUCTOR SERVICES 
Masons Road, Stratford on A von, Warwlcks. Tel. 4879 

C. G. JAMES ELECTRONICS G3VVB 
Staines Road, Feltham, Mlddx. 

Prototype and Production Metalwork. Specialists to the 
Electronics Industry. Panels, chassis and sheet metal 

details. Machining In all metals and plastics. 
Plant list on application. 

Tel. 01·570 3t27 OS Ref TQ 113748 

AMATEUR AERIAL PRODUCTS 
VHF/UHF stalnloss stool whips, 1/4, 5/8, elc., Base aerlals: colinears, dlpole&1 
ya.gls , etc. 
All above for 4m, 2m, 70cm. 
Profosalonal quaflly, competltlvo prices. Repeater groups, contu1;:I us for aedals. 

SAE for dolalls of all aboYo. 

55 VAUXHALL STREET, RAINBOW HILL, WORCS WR3 SPA 

SOLID STATE RTTY 
TD224 RTTY TO VIDEO CONVERTER £145 +VAT 

KB 29 RTTY KEYBOARD PRICE ON APPLICAT ION 
SAE for further details GSHBR 

H.B .R. ELECTRONICS, 71 THATCH LEACH LANE, 
WHITEFIELD, MANCHESTER 

150 RESISTORS FOR 60p 
Avalloblo In tho following pa1;:ks of 150 mixed values: 
I watt 11 ohm to 3K ohms and 3·6K lo 6·8M ohms. 
i wall 4·7 ohms lo S·!K and S·6K 10 t·SM and IOK lo MM ohms. 
t w att I om to 9·1K and 11K lo 10M ohms. 
i wait 4·7 ohms to 18K ohms and 22K 10 8·2M ohms. 
i watt 1•2 ohms 10 too ohms and 130 ohms lo 9·1K ohms and 33K 10 9!0K. 
All Isl grado carbon fllm lypos. Poslago 1 pack 30p, 2 packs 40p, 3 packs 4Sp, 
4 packs 50p, 5 packs and over 60p. SAE for full II sts and samples 

W. H. WESTLAKE, CLAWTON, HOLSWORTHY, DEVON, 
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MEMBERS' AD ORDER FORM 
e See Members' Ads page 
for conditions of accep• 
tance. 
e Not more than 40 words, 
Including name, address, 
etc. 
e Do not forget SOp remit· 
tance plus wrapper. 
e Please write In block 
capitals, or type. 

Licensed members are asked to use 
their callslgn end QTHR, meaning 
thet their address In the current call 
book Is correct. BRS and A members 

G4DSG D. P. HOBBS LTD. G3HEO 
The Compone nt Speciallsis 

Trio QR, 666 Communications Receiver. £1'5.00 
Inoue Mains Power Unit for IC22A. £35.00. 
Inoue IC201 FM/SSB/CW Transceiver £318.00. 
Uner 2 SSB 2 metro Tronscelver £145.00 Rl15E power Supply £21,00. 
Yaesu FT200 HF Band Transcoiv&r £225.00with power supply. 
QM70 P roducts 28/1«MHz. Solld Stato Tronsverter. 2 watts outpuL Lin oar and 
clean output £41.40. 
28/432MHz to watt output Tranavortor £78.80. 
28J1«MHz High Power Transverter up to 200 watts P.E.P. Input 2-1.F. outputs 
£88.80. 
144PA 50 All Solld StatoSO watts RMS. Output 2 metro. 
Linear AmpllOor will accept FM, SSB, AM, CW £44.00. 
432 VLA Linear AmpllOer providing up to 50 wotts RMS output £33.60. 
2FM70 JOcms or 2 metre at the flick of a switch £4$.00. 
MICROWAVE MODULES 
1« Convortors 2·4, 4·6, 14·16, 28-30MHz output £18.12. 
70MHl Convort6ft £16.00. 70cm1 Converters £17.60. 1,296MHt Convortora 
£21.60. 2 metro Pre·Amp £10.40. 1296 Vornctor Trlplor £2.t.00432 Varactor Tripi er 
£17.60.432 Tran:svorter £71.20. Part cxchongos welcome. Access or 
Allabova plus 12t% VAT. Barcley Cord accepted. 
l50MHzCountor£61,11. See us on 1tand 12 Granby H alls, 
SOOMHz Prescaler£24.00. Lelce1ter T hur. F1l. Sat. 28. 29, 30 OcL 
Above Plu18% V AT . 197&. 

I I King Street, Luton, Beds. 10907 

FM CRYSTALS from STOCK 
70cm T x range: 12MHz Rx ranoe:84MHz. 
H C18/U Channels: SU8, RB2, RB4, RB6, RB10. RBt4 
2m Tx ranges: 6, 12, 18MHz. Rx ranges: 14, «. 52MHz. 
H C25/U Simplex channel s: 145·0, 145·2, S20, 521, S22, S23, S24, 525, 145·8 

Ropeoters: RO, R1, R2, R3, R4, RS, RS. R7, RB 
Rx Cryslalsforrepealer lnpul$: R3, R4, RS, R6, R7, R8 

2m T x ranges:'· 8MHz. Rx ranges: 10. 44MHz. 
HCS/U Channels : 145·0, S20, S21, S22, S23, S24, R3, R4, RS, R6, R7 

40·SOOOtor Cambrldgetuneableconverslon (Rad. Comm. Dec 197-4) 
Inclusive pr ice £2.65 each. Giro 35 ~ 4007 Phone 04-868 7597 

HARTLEY CRYSTALS 
Green Lane, Milford, Godalming, Surrey GUS SBG 

FOR SALE 0 WANTED 0 (ap~~~~~1~1e) 

wlll, of course, have to provide their .---------1---------.1---- ------1---------tr• 
name and address. 

I enclose cheque/PO for SOp to cover l--------+ - -------1--------- + --------I• 
the cost of this advertisement. 

Signed ....... . . . .. . .••.•..•• . ... .. 

Date ............................ .. 

RADIO COMMUNICATION Septem ber 1976 727 



B. BAMBER ElECIROHICS 
TERMS OF BUSINESS: CASH WITH ORDER MINIMUM 
ORDER OF £ 1.00. 
ALL PRICES NOW INCLUDE POST & PACKING (UK ONLY) 
EXPORT ENQUIRIES WELCOME 

DEPT RC, S STATION RD, LITILEPORT, CAHBS, CB6 IQE 
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY) 

CALLERS WELCOME SATURDAY ONLY 9.30-12.00, T.30-5.00 
Please enclose stamped addressed envelope with ALL Enquiries 

PLEASE ADD VAT AS SHOWN 

SPECIAL OFFER 
FREE WELLER 25W (SP25) SOLDERING IRON (worth £3.24 inc. VAT) 
with all orders over £20.00. Limited period only. S end now. 

ALL BELOW-ADD 8% VAT ALL BELOW-ADD 8% VAT 
V A RIABLE STABILIZED POWER S UPPLY, 

Ma•ns Input. 0..2•V output. alablllsed and cuutnt 
llmltlng el SOOmA .,.. 32V at 50mA. Btnnd new by 
British manufacturer. Size epproa. 71'" x 2i'" lC 4'". 
complete with u.ternal 5kohm 3--turn pot for voltago 
control. Connecllon dato 1upglled. £"1.00. 

5011A (ZS.0.2S11A ) EDGEW ISE MET ERS, Modern lypo 
by Stangnmo Weatem, dlsolay area t" X 1t· with two 
mounting I uos (can be i erood loft or rlohl hand). 
£1.50 each, while stocks last. 

M A INS I S OLATION TRANSFORMERS. Topped 
molna lnpul , 240V at 3A + 12V at ~OOmA oulput. 
Now, boxod, made by Gardners. £12.00. 

FLEXI B LE HEA TER STRIP, 240V AC. 150 Wall, 
eoiuox. I metro tono (Insulated with Flbreol11s) 
wlth maln1 connector block. Many, many utal. 60p 
each. 

PYE MOT OFONES MFSAM, 3 channel AM. High 
Band. A ni ce Ullle dash-mount rig, tunes 111lly to 
2M (1110 a· x. r x 2l'" deep) lnterna\ speaker, with 
PTT mtke. A self contained. fuUytran1l1torl1ed unit. 
Unltaled, but Just out of commercl1l 1eNlc1. Soeclal 
Offer orlce £65.00. Sorry, sold out. 

S LOW-MOTION M OT ORS (sulloblo for program• 
mtrs, dlapleys. etc.) 230/2'40VAC Input, rotation 
botw~en 1 end 2 revs. per Min. t t .25 each . 

H EA VY DUTY RELAYS, 24V DC operated (will work 
on 18V) 3 heav~ duty make contacts (around 10A 
rallng) + 4 Chango over conlecla + 1 broek conlact. 
New, complete with moun11no bracket (Ideal for 
switching HT on Llnczus). Many u1e1 for thla high 
Quallly unit. £1.50 each. 

GO OO QUALITY P RESSURE GAUGES, 21' dla. 
nano• mounllng. 3 model• avall. 0.60 lb/ •Q. In., 0.100 
lb/•Q. In., 0.2001b/sq. In., tlale which. £1.2$ each. 

CERA M IC TAGSTRI P S (4 on 1mounl)10 mounla lor 
50p. 

MINIATURE z P IN PLUGS & SOCK ETS (Fii lnlo 
!" hole. pins enclosed, with covet• fot ch111l1 
mounting, or can be u•ed tor ln·llne conn1ctora). 
e.,oaln pack of 3 ptuos + 3 socket• + cove11 SOp. 

P YE CAM BRIDGE PC BO A RD S (Removed from 
high band AM10l. 
RF and MIXER BOARD £7.00. 
10·JMHi l.F. BOARD £ 1.50. 
455kHz l.F. BOARD £2.oo. 
A .M. AUDIO BOARD £1.20. 
A.M. SQUELCH BOARD SOp. 

I C HANNEL LEDEX S WITCHES, 12V, complete 
with ell trlmmo1s e.nd coll1, (removod hom high 
band AM10) £4.00. 

C AMBRIDGE Mod Tren•former £ 1.00. 
Mod Driver Transformer 75p. 
12/2•V Inverter Tr.ei.nsformer £1.25. 
Pack ol PA COILS. mostly allver plaltd SOp. 

1IOV NEONS. screw·in type. 4 lor 50p. 
M ULTI CORE SOLDER, SAVBIT slt o 12 reel, 

18swg El.SO. 
SMALL MAINS S UPPRESSORS (&mall chokes. 

ldeailorredlo. Hi·Fllnpult, elc.) approx. Jin. x l!ln. 
3 lor 50p. 

PERSP EX TUNER PANELS (for FM Band 2 tun111) 
markod 88·108MHi and Channell(). 70. clotr number1, 
rest blacked out, smart modem appoaronc•. 1lio 
approx. 8\ln • Hin. 2 for 3Sp. 

MIXED COMPONENT PACKS. containing reoia· 
tort. capacitors. switches. Poll, etc. Alt new, 
(Rendom aamplo bao revealed epproJi. 700 Uam1) 
£2,00 per pack. whlle itocks Jut. 

TUNED COILS, 2 section colft, around tMHi, with o 
bl1ck amart tuning knob, which movet an lnt11nal 
core to vary the Inductance, many UHi , a11Uy rea 
wound. 3 for 50p. 

MAINS TRANSFORMERS 
All 240V Input vollaoo quoltd approx. RMS. 
(Pleast ouote Ttt» no only whtn otdttlno) 
TYPE 14/C, 1CV al 4A. EZ.50. 
TYPE 72103 400V al 10mA, 2QOV al SmA. S·3V at 

400mA. £1.U. 
T YPE 12'B S approx. 125V at 30mA, ISp. 
HEAVY DUT Y H EA TSINK BLOCKS. Undrillod, 

bue area 2i" x 2·. with 8 fino. total height 2l" 50p 
each. 

ALU-SOL ALUMINIUM S OLDER (made by Mulll· 
core) Solder• Alumlnfum to ltsoH or Copper, 8re.1a, 
Steel, NI eke I or T lnplale. 15SWG with mulllcore fiux. 
with lnttructlon11 approx. 1m coll 30p peck. large 
Reel (epprOL 12m) .t2..15. 

TRANSISTORS 
OC200 Tranalstora, I for 50p. 
PNP Audio Type T05 Tranalolora, 12 for 25p. 
8FY51 Translators, ' for IOp, 
BYX 38/300 Stud Recllnera, 300V al 2·5A, ' for top. 
BCY72 Tranalstore, 4 for 50p. 
BSX20, 3 for SOp. (VHF ooc/mull,) 
BCI08 (metal can) 4 for 50p. 
P8C 108 (pl .. tlc BC 108) 5 f or 50p. 
BF152 CUHF amo/mlxer) 3 lor 50p. 
2N3816 Fel. 3 for 80p. 
BA 121 Varl""P Dlodoa. 4 for 50p. 
INtlC DIODES 10 for ZSp. 
2N305S T YPE Tran11ator1. OK, but unmarked, S for 

£1.00. 
XTAL PACKS, 51MHr range (our aelectlon) HC6U 

10 for £1.00 SAE (Of our /1lrs l 1l1l llsl. 
R/S Midget 3 pole, ' way, rotery 1wltch11. 40p each. 
Bt O VALV EHD LDERS for PL509. olc .• ceramic 

chas111 mounting, 5 for SOp. 
PROGRAMMERS (Magnetic d1vlct1) Contain 9 

mlcro1wltcha1(1ullable1or main a op1r1Uon) with 9 
fOtallng came. all lndlvldually adfu111ble, Ideal for 
1wltchlng dl1co ltght1, dl1plot1. etc., or lndu1trlal 
machine programming. (Need slow motion motor to 
ddve cam a. not aupplled) a awltch varalon, £1.50 

VALVES 
QQV 0 3/20A (ex equlpmont) £3.oo. 
QQV03/10 (ex eQulpmenl) 7Sp or 2 lor £1.211. 
ZC39A (ex oqulpmenl) £1.00 nch. 
DET·Z2{ex eaulpment) z for ltl.00. 
•BHS (ex eQulpmenl) Z for 50p. 

PLUGS & SOCKETS 
N-TYPE PLUGS 50ohm top oach, Hor £ 1.50. 
N·T)lpe Sktt. <• holo cho111s mounting, 50ohm1. Small 

coa.x loe1d 1ype) 50p each. 
Greenpar (GE300015) Ch11tl1 Lead THmlnallon1 

(Those arothe unltt which bolt on to the che1ale. tho 
lead Is aecured by 1crow cap, •nd tho lnl"ef' of the 
coax Prt.Hea 1hrough the cha11l1). :SOp • • c h. 4 for 
£1.00. 

Pl259 Plugs (PTFE) Brand now, packed wllh reducen . 
6.sp each or S for £3.00. 

S0239 Socket a (PTFEJ Brend new, (4 hole fidno type) 
50p each or S for £2~25. 

ZS·way ISEP Plugs and Sock au C.p • •1(1 plug + 1 okl) 
Plugs and 1ocket11old 1epa1atel1al25p each. 

Bulgin Round free Sllt1. a pin, tor maJnt Input on te1t 
equloment. •le, 2Sp • • ch. 

ALL BELOW-ADD 8% VAT 

W E NO W S TOCK WELLER S OLDERING EQUI P­
M ENT, (lncludlno lht Famoua TCP1). 

& S PIRALUX Tools for tho Electronlcs enthu1iu 1 ••• 
SAE for ltst. 

Mlnlatu•• 50ohm coax, high quallty. PTFE lneuletlon 
and blut PTFE cover, 1olld 1llve1 plated Inner. end 
all'llt plalted btald. apptox 3mm. over-all diameter. 
Cldeal for unit wiring of RF 11aoe• up 10 23cm1, ale.) 
4' matrt1 for SOp, 

S PERRY 7-SEGMENT P .G.O. OIS PLAY S , dlOll 
he1ohl 0·31n rod. wllh docimal polnls, 150V to 200V 
(nominal 180\/) oporatlon, Thoao are hloh-voll In a 
duatrlnl typo, and therefoto brloh1erthan normal dlaa 
plays. A ll brand new. AT THE BARGAIN PRICE OF 
50p PER DIGIT. TYPE 332(two dlgllo In one mount) 
£1.00 oach. TYPE 333 (three dlolls In one mount) 
£1.50 (1011"1 no slnolt digit avellablo.) 

Multllurn Pots. 10 tu•n. l" 1plndle (ex·eQulp) «IOkohm, 
only £1.00 each. 

Colli on i· die. H" tong pax.olln formert, 5 for Hp. 
Valvoho1der1, mlud big of 10 for 50p. 
Sprlnga, 1" lono x t\" d ia. pet pack. 2Sp. 
LF chokes on i" x 2" core1, S for 20p. 
2~pf, 10mm chculer ceramic tffmme1a (for VHF/UHF 
wo~. 3 pin mounting, 5 for SOp. 

T03 trantletor lnauletor 1el1, 10 for SOp . 
PC Board Wllhdrawa1 Handlt1, mixed col• 3 for SOp. 
Solder. 20SWG. 00140 alloy, aoprox. lyda 25p. 
tCs. somo coded, UOIL typo. un101ted, mixed, 20 f or 

25p. 
1!-'"' Polythene cha11l1 mounting tusoholdera, 6 for30p. 

Lead suppretacra (tOkol\m) lor mobll• plug IHd1, 
4 l or 50p. 

ALL BELOW-ADD 12t% VAT 
TV pluoo (molal lypt) S for 50p. 
TV socJcets (metal type) C for 50p. 
TV llne conneclora (b1d;·IO·back d:I) 4 for SOp. 
3 pin DIN plugs. 4 f or 50p. 
Din 3 pin Lint Soctota.1Sp each. 
3 pin Oln plu;11Sp each. 
Din & p tn Righi Anglod Pluga. 20p .. ch. 
Din Soc~ole 5 pin, 270 deg. ' for SOp. 
Din Speaker S~ta. 2 pin, 4 for 30p. 
l .F. Cans iln 1quare, aulloble tor rewind, 8 for 30p. 
Miniature earohone1 with min. Jeck plug, 2 for 60p. 
1Meo. 11n pots -1· plaotlc ap lndlo. Z for 50p. 
&okohm 11n pols, i" plastic aplndlo, 40p each. 
TWIN IF C ANS, epprox I" • • • K 1" high, around 3·5 

to 5MHr, 2 uparate han1torme11 In one can, Intern· 
ally 1creen1d, S for 50p. 

HI GH QUALIT Y S PEA K ERS. Bl" x 5' elllptlcal 
Z"' deep, • ohm1, lnv11ae magnet, rated up lo 10W 
£ 1.50 each, ot 2 for £2.75. (Quantity, d!scounl 
avo.lloble). 

ELECTROLYTIC CAPACITORS 
Oublllltr Elaclrolyllca, SOj.rF. 350V. Z for 50p. 
Dubllller Electrolytlu, 100µ.F, 275V, Z for SOp. 
PleHey Etoctrolytlc•,.C~F. 63V, ) for SOp .• 
TCC Elect rolytlco, 100pF. 30V. 3 for 60p. 
Ple11ey Electrotytlc1. 1000µf, 180V, '°Peach, (3 t or 

£1.00). 
Dublllltr Eltctroly tlca. llOOOmfd at 3SV. 50p each. 
Dubllller Elaclroly tlco. SOOC,..F al 50V. 80p each. 
ITT Electrolytlc1. 6800mfd et 25V, high grade, acrew 

termln1l1, with mounllno cllp1, SOp each. 
Plen ey Elecl1olytlc1. 10,000mld at63V. 75p t ach. 
P IHHy Cathodray Capacitor&. 0·04µF al 12·SkV 

DC. Sct1w111mlna11, &1.50 each . 

A LARGE RANGE OF CA PACI TORS A V AILABLll 
AT BA RGAIN P RICES. S A E FOR LIS T . 
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PUBLICATIONS OBTAINABLE FROM RSGB 
(Prices include postage, packing, and VAT where applicable) 

RSGB PUBLICATIONS 
Technical books 
Amateur Radio Awards • • 
Amateur Radio Techniques (5th ed.) 
Guide to Amateur Radio (16th ed.) 
Morse Code fo r Radio Amateurs 
NBFM Manual . . . . 
RSGB Amateur Radio Call Book 1976 
Radio Amateurs' Examination Manual . • 
Radio Amateurs' Examination Revision Notes 
Radio Communication Handbook (Out of print) 
Radio Data Reference Book (3rd ed.) . . 
Service Valve and Semiconductor Equivalents 
Teleprinter Handbook • . . . 
Test Equipment for the Radio A mateur . 
TVI Manual . . 
VHF/UHF Manual . . . . 
World at their Fingertips (Paperback) 

Log books 
Standard Log • 
Receiving Station Log 
Mobile Mini-Log 
De-Luxe Log • 

(De-luxe) 

Maps and charts 
Countries List/HF Awards List 
Great Circle DX Map (in lube) 
Oscar map (in tube) • . . . . 
OTH Locator Map (Western Europe) (in tube) 
OTH Locator Map (Western Europe) (on card) 
RSGB Amateur Radio Prefixes (World) Map 
UHF repeater p lanning map 

Members' sundries 

£ 1'76 
£2·57 
£1-17 

47p 
£1'17 
£1·49 
£1-13 

53p 

£ 1·35 
46p 

£6·88 
£2·35 
£1-08 
£5·70 
£1.05 
£1-63 

£1 .03 
£1-25 

83p 
£2·60 

23p 
99p 
33p 
90p 
41p 
58p 
34p 

Callslgn lapel badge (3 weeks' delivery) . £1'15 
Lapel badge (RSGB or RAEN emblem, pin fitting) 45p 
Tie (Maroon or Blue) . • . £1·73 
Radio Communication Easi-blnder . . . . £2·65 
Car window sticker (RSGB or RAEN) (self-adhesive) 23p 
Members' headed notepaper (50 sheets) quarto 65p 

u " .. " .. octavo 44p 
Radio Communication bound volume 1975 £4·46 
Radio Commupfcallon back issues . 74p 
RSGB Contest log sheets (100) . 630 
RSGB teeshirt (large, medium or small £1 ·98 

POSTAL TERMS : Cash with order. Stamps and book tokens 
cannot be accepted. Cheques and postal orders should be 
crossed and made payable to " Kaa10 So:!ety of Great Brltaln". 
Giro A /C No 533 5256. 
Please write your-name and address clearly on the order, and use 
the latest price list when making out the remittance. 

COUNTER SERVICE 
Items listed above are obtainable, less postage and packing, at 
RSGB Headquarters between 9.15am and 5.15pm, Monday to 
Friday. 

ORDER FROM: 

RSGB Publications (Sales) , 
35 Doughty Street, 
London WC1 N 2AE 
Telephone 01-837 8688 

OTHER PUBLICATIONS 

American Radio Relay League 
Antenna Book (13th ed.) . 
Course In Radio Fundamentals . . 
FM and Repeaters for the Radio Amateur 
Hints and K inks . • . . . . 
Radio Amateurs' Handbook 1976 (Paperback) . 
Radio Amateurs ' Handbook 1976(Hardback) 
Radio Amateurs' Operating Manual . 
Single Sideband for the Radio A mateur. 
Specialized Communication Techniques 
Understanding A mateur Radio 
VHF Manual . 

Radio ·~mateur Callbook Inc 
A merican Callbook (USA listings) 1976 
American Callbook (DX listlngs) 1976 
World Atlas (Amateur radio prenxes) 

Radio Publications Inc 
Beam Antenna Handbook . • 
Better Short Wave Reception (3rd ed.) 
Cubical Quad Antennas . • 
Simple, Low-cost Wire Antennas . 

"73 Magazine" publication 
SSTV Handbook . 

Miscellaneous 
Radio Amateur Operators Handbook 
Radio Valve & Semiconductor Data 

£3·49 
£2·71 
£2·75 
£2·21 
£5·80 
£8·35 
£2.10 
£2.66 
£2·68 
£3·37 
£3.61 

£8·90 
£8·35 
£1·58 

£3·31 
£3·29 
£2·70 
£3·34 

£3·05 

98p 
£2"48 

MORSE INSTRUCTION AIDS 
G3HSC Rhythm Method of Morse Tuition-

Complete Course (two 3-speed Ip records and one 
ep record plus books) 

Beginner's Course (one 3-speed Ip record and one 
ep record plus book) . . 

Beginner's lp (0-15 wpm) plus book 
Advanced Ip (9-42 wpm) plus book . . 
Three-speed simulated PO lest 7in ds ep record 

t Overseas orders : add £1. 

MAGAZINE SUBSCRIPTIONS 

£4·95t 

£3·65t 
£3·05t 
£3·05t 
£1·00t 

QST (including ARRL membership) (Per annum) . £ IMO 
CQ (Per annum) £6·10 
73 (Per annum) • • . . . . • . £5·80 
Subscriptions for the magazines listed above should be sent to 
RSGB, 35 Doughty Street, London WC1 N 2AE. 

Ham Radio (Per annum) (Includes air delivery) . £6·80 
Subscriptions and changes of address for Ham RitdiO 
Magazine should be sent to: Ham Radio Magazine (UK), PO 
Box 63, Harrow, Middlesex HA3 6HS. 
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A. J. H. ELECTRONICS 
Proprietor: A. J . HIBBERD (GSAQN) Tel: RUGBY daytime 76473, evening 71066 

T erms of B usiness Cash with order, Mail order only, or Callers by appointment. 
Postage Charge 40p Minimum order £1.00. Official orders aeceptod on o t1rlc1 monthly basis. 

S.A.E. with enquiries 
Prices now include VAT 

FULL MONEY-BACK GUARANTEE ON ALL ITEMS 

AM2ST/S/6TRANSISTOR VANGUARDS high band 
A.M. 12ikHt chn.nnol spacino with sb chonncls t•S· 
17CMHz ~nd comploto with all control equipment. Home 
omce &,.pto1/od for commorclat use. lhe rccolver I& 
fully trenststorisod tho transmllter Is vatvc and uan· 
sister. euppllod In very oood condition, bnrgaln nt 
£33.00 + £3,00 carriage. 

GEC RC .0 A.M. RADIOTELEPHONES high bnnd 
t2tkHz chnnnel spacing with 10 chonnols fully uan· 
slstorrted olvlng opprox. Swails RF output, tn veryoood 
condlllon and Homo Offico l\pprovod for commercial 
uso (dash mounting) but toss spoaker £6S.OO. 

PVE PF1 UHF POCKETFONES SOkHz channel spacing 
thoso ore In oxcellonl condlllon and ns now Internally 
orlco only .£33.00 pair: l.o. ono T:c. and one Rx, less 
batteries nnd cfystels but tested ond supplied lo work .. 
log ordor. 

W1SAM DASH MOUNT WESTMINSTERS tJ2· 
t S.CMHz 12ikH:: chnnnel soacino with 6 chrmnels, less 

speaker. mountlng c1adlo ond power load, good condl· 
lion £60.00. 

MAINS TRANSFORMERS (mollmum secondary load 
6VA) 3 typos6·00·6. 12-00·12. nnd 20·00·20. stzc L45mm, 
W 32mm. H 37mm. £1.70 eoch. 

VHF- LOW POWER TRANSMITTER KIT. Compris­
ing ot throo ready bulll P. C. boAtds: .J channel oscil~ 
ta101, ohase modulator mulllpllor, and ntl c. amo11ncr 
approic. +watt outpul @ U SMH;i:, the throe botuds wilt 
bulld up In o spaco 3· 7< lt• and rcnuhes .tMHt crystEllS 
nnd 12 volt suoply, l.lll boards nro now ond unused and 
supptled with circuit nnd nllgnml'nt data. £12.00. 

GARRARD ZER0'100 58 soml·automtitic,trnnscrlplion 
record pl~yet dt1c1< with belt driven turn1abte &. parallel 
track\ no arm. Brond 11ew ln manuraclurcrs sealed boxes 
£32.00 + £1.00 p/p. 

NIXIE TUBES slmllor to Mullnrd ZM1080. side viewing 
wllh who onds cnnH\CltH height 1 .. only ambor onos loft 
Btnnd now 60p oach, 10 for £.4.50, 25 for £10.00. 100 for 
£30.00. 

NIXIE TUBES 

ITT GN· 9A t• choroc1ors(no dectmol poin t) side viewing 
slio 11· x +;· clonr. 

ITT SSstS 1ninlolu10 type with shorl leads 01s dhoe:lly on 
10 PC bonrd, ;· characters smoll envelope slzo only 
;· '< ff din. with loft and right hand declmt11 point, 
vollogo nomln~lly 170v both Jypes br·ond new (ma.nu· 
htccurlng Quantities avn.llnblo) 60p ench. 10 for £4.SO, 
25 for £10.00, 100 for £30.00 furlhor discounts fot larger 
quantlllos, Jll brond now ftnd unusod. 

7 SEGMEN7 LED DISPLAYS lorword voltooe t ·7V Vil 
2-20mA/sooment ldoal for mnklno dloltnl vollmelors 
troquoncv :ounters, clocks olc. IYDOS OYBl!eble. 
FND357 ··~d) rlghl hand decimal point t • chnractot, 

comm/'\•• cnthodo £1.05 oach, 6 for £5.50. 
FNDSOO "'(Id) rJght hnnd doclmt'lll polnl i. character. 

common cathode £1.2.S each, 6 for £6.95. 
FNDS07 (rod) rloht hond doctmal point t • chornclor. 

common ,rnode, £1.25 each, 6 lor £6.95. 
Appllcatlon shoots ovollablo on tho obovo LEDs hoe 

with order or 20p por copy. Refundable on otdct. 

DESK TOP CALCULATOR P .C. BOARDS lhese 
contain l2 x. 7 segment displays ·J"" hfgh ior 180v 
multiplex operalion - approx. 27 FcrronU ZTX sortcs 
transistors, Rs. Cs. &dlodos etc, bargain @ £1.SO oach. 
(sold for btcnkdown) 

POWER SUPPLY P.C. BOARDS lrom d•sk top cal ­
C!Jlators 2 transistors, 1l:ener,2 caoncl1ors, 4 rosisto1s. 
1 dlodo 1 N4006, luso and skelo1on pot. pack of 20 
boards new and unusod £2.00. (sold for breakdown). 

STEREO CAR CASSETTE/RADIO PLAYER AUDIO 
AMPS contains two NEC µ PCt001H2 audio ICs plus 
30 capacitors, 30 toslstors. 4 transistors. on PC board 
4l• " 1!" oppro" 3l walls RMS por channel @; 12v D.C. 
supply. These have been removed lrom now units by 
tho manufacturer and 3,0 not faul ty In any vnsy. Ptlce 
£ t.60 each or 1wo for £3,00 you could not buy tho 
capacitors for this price! Sorry no circuits. 

CAR RADIO P.C. BOARDS (A.M.J lhese havo con>· 
pleto audio section and IF stages which nro double 
tuned 470kHz 1here are some RF components trim· 
mers, coils, switch Cle tludlo output must bo apfHOX 
four wau s, unl1 contatns eight transfs1ors, 8 slzo 
1+'" .,... 21·. new and unused, these rue an ldoal basis for 
many uses Including o top band O/f sot-but sorry we. 
have no c lrcultsl Price £LSD each. 

ELECTRONIOUES SLOW MOTION DIALS typo 
"SM22" 6·1 and36·1 reduction drive wllh clenrmouldcd 
Jront size 6}~ x .i~ supplied with two pointers and two 
scales. Ideal for VFOs Rn etc. £4.20. 

TRIMMER CAPACITORS 

M INIAT URE SEMl·AIRSPACED TRIMMERS, sin>I· 
lnr to Mu lie rd 808 seri!'s, 2·25pF IOmm dia =i< 7mm high 
three p in O>ctoo. PC mounllno 6p onch. IO for SOp, 100 
lor £3.7S, box of 900 for £27.00. 

PLASTIC SEMl-AIRSPACED TRIMMERS 7mm dla. 
1·10pF slmlltu 10 Mullnrd type 803 setlcs 6p ench 01 

£5.00 per 100. 1·16pF samo ptlce. 

MULLARD somt-atrspacod t·•·S·Sof. all Sp each. 

CERAMIC 10mm dtn, < omm high. VHF/ UHF lype 
2·8PF. 3-IOPF. •·20oF. nnd 10·40pF, •11 6p ••ch. 

3·9pF CERAMIC TRIMMERS 6mm din. Sp ench. 

CERAMIC 6mm dla 7·35pF tip cnch. 

CERAMIC mlnlo1uro compression typ& 8mm )(. 13mm 
lO~OpF. 6p cch. 

OX LEV nlrspoccd 10mm sq. 1·10pF 18p each, IOlor £1.40. 

TETFER TRIMMERS Jackson lypo C16 Col. no. 5640/ 
PM. 2·10ol size i· so. n" hloh tomp. cool. loss :han 
+ t00ppmf°C 40p ench. 10 for £3.SO. 

SEMICONDUCTORS 
Transistors 
CIL10S plo$tic version of BC10S 10p each. 10 for 90p. 
NKT2330. NKT214, NKT212. 2G339, BCt72. BC172A , 

ti1110p each. 
2N3771, 2N3772. £1.00 cnch. 
2N4381 P channel FET 15p, 
BL Y36 VHF power 13 w3tlS RF output for 4 watts drl..,.o 

£.2.SO wllh circuit. 
V HF/UHF power unnslstor Texas t ypo R.2200 £2~00. 

V HF/UHF oowcr lranslstor Mullord tipo BLY38 £2.00. 

V HF/UK' power lronsislor R.C.A. tyoc 2N3375 £2.00. 

61389 (2N5914) VHF powor 2 wntt output 470MHz. 5 Wftll 
OUlput 1-45MHz, cops ton IYPD .£.2.00. 

Diodes 
HP5082·2800 hot carrier diodes UHF/ VHF mixer etc. 60p 

each, 4 lor £2.00. 
BA 11 1 varicap 20p 
IN.11~ general purpo$e s ilicon 6p, IN5¢A Gormnnlum 

oenernl purpose 6p. 15 lor 60p. 
U1.t582/2 general purpose slll con 3p. tOO £2.00. 
I N•002 rectifier 100 plv 'i. 1 amp. 6p, .:. lot 1Sp, 
t N4005 rocllflet 600piv -a 1amp. 10p, 4 fo1 36p. 
1N4001rectifier1,000piv @ 1 amp. Up. 4 tor 40p. 
BY126 rec1ifler •OOplv I 1omo. 10p. 
IN•001, /2/3J4 rectifier dlodes. (Special ofter). F"ull SPC!C, 

markod, not rciccis. 2S for 75p. Stale which rcauircd. 

BZX40C sorles zcnor diodes a.valleblo In tho followlng 
..,.oltages j wall wife C!ndcd, 3·3V, 3·9V, 4,.IV, 7·SV, 9·1V. 
tOV. 1 t v. l JV, 15V, 18V, 24V. all 10p ~ach. 

BZXl4C7VS 7·5V zener •OOmW 10p each. 
7' sorlos l .C. A lf mado by Faltchlld and full spec. devices. 

SN7<00. 7402, 7404, 7410, 7420, a11 10p each or 90p for 10. 
SN7407, SN7473. 7427. 22p each o r £2.00 for 10. 
SN7•7S. 40p ooch or 5 lor £1.90, 10 for £3.CO. 
SN7476, 2Sp each. 
SN7492, 7493 30p each. 
SN74t97, 8Sp each. 

CAJ019E 16 pin OIL.FM IF. amo. Ideal lor 10·7MHz FM IF 
omps In domestic Hl·FI tuners nnd communications 
eQulpmenl , llmltino sensiti vity 12 mlcto\lolls ~ -3d8 
point, Internal squelch circuit and niudlo pre·omp + 
AGC. AFC. and"$" meter outputs supplrod complete 
wllh drua sheet, brand new unused our prlco ONLY 
£1.90, doto shoot separate 20p. 

BF 180 VHF/UHF lronslstors 20p each, 10 for £1:1s. 

BFt66 VHF tn1nslstors (tepla.cements for W15AM 
Westminster RF tron1 ond), 1Sp each1 10 for £t.25. 

CRYSTAL FILTERS 

ITT 10·7MH.i: flltors SOkNt channel spacing type 445f 
LOU/901 A new £2.2S. 

TOYOCOM CRYSTAL FILTERS 10M·SB·t ± 7ikHz <!I 
6d8 :!::. 12kHz r.:i1 60dB. Supplied with lnpul and output 
matching lronstormcrs lor l.F. l1ca. of 10·7MHt band 
new with dnla sheet £A.OO. 

COILS Smm dla. 18mm high wllh 10mm so. base as used 
in PYE Rx Rf boards lhose have colls wound on them 
whrch cnn be removed, complete with core Sp each. 

RF CHOKES 11 mlcrohomy. 22 rnlcrohenry, 100 micro· 
honr1 12p co.ch, 10 m1crohemr U p . 15 micro henry Up. 

REED RELAYS t• pin OIL. Made by ASTRA LUX. typod 
12.1A·3. SV 10m/A coll res. 500 ohms. contacts ratted 
10 watts, normally open II.Sp each or 10 for £3.00. 

Nl·CAD BATTERIES " AA" (U7) size 1•2V 450 mo/h 
brand new stock £1.00 eoch, 5 ofl 95p, tO ofl 90p onch. 

SILVER ZINC rechmoenble ballery mado for the ITT 
SFl stnrtono, 12V >9 160mn/h new £2.00 each. Charger 
unll for this requires 28V DC soma. £1.75 ench. 

MULLARD 1.F. FILTERS LPt175/2 ::: 7kHi Ii] 6dB 80p. 
each with connC!cling da10. 470 kHz. 

HC6/U CRYSTAL HOLDERS mounled polythene P.c. 
or chassis mounllng 10p each. 12 for £1.00. 

FT243 CRYSTAL HOLDERS chassis mounllng 8p 
each. 

MINIATURE OXLEY PTFE I ced lhrough lnsulatOIO 
"drlll 3/32' hole ond oush In" 50 lor 75p, 

FERRITE RINGS 9/ 16" dlo. 7rw Int. dla. 3/16" thick 10p 
coch. 

FERRITE BEADS sln11lor to FX11154lor 10p, 

3 GANG TUNING CAPACITORS 500pf per section 
Slte 3i" x 1f" " H• new 70p. 

CATHDEON CRYSTAL OVENS 6/12Y. AC/DC 1ype 
MC0·2M SO"C os used In Morch lss1,1e ol Radio Com ... 
m1Jnlcatlon rreQuencv counler, new unused wllh baso lo 
suli HC6/U crystals, only 45p each. 

10·7MHi RADIOTELEPHONE MARKER OSCILLA· 
TORS sl to3l ... # 1t• >: H'"•eady1ousecompletcw11h 
lntern;,I ball~ry, b1and new stock £10.00 ench, 

10.230MHz HC6/U CRYSTALS second conversion 
crystnl 10·1MH1 to 470kHz new £1.25 3·9pf c&rn.rnlc 
lrlmmcrs 7mm dia, 6p each. 

CRYSTAL UNITS 1hcse contoin ,-.lno gle.ss precision 
crysla.l s In mc1al cBn which con be ensily romoved they 
aro ell low frequency hD~s In 1he reolon ol 34 to 86 
kHt lhese life brand new and ho:ted £1.00 pet peck. 

LEAD LESS DISC CERAMICS IOOpF 20% SOOvw 20 lo: 
15p. 

59 Waverley Road, The Kent, Rugby, Warwickshire. 
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