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BONUS DEAL 
TS-700G PRICE NOW INCLUDES FREE 

MATCHING VOX-3 W ITH EVERY RIG 

RADIO COMMUNICATION May 19n 

ELECTRICKERY 

U you•'• consldetlno tho ourchuo ol • 
multi mode VHF •lo, c.on5lde1 the f1ct1 ttiot 
lhe TS700G \5 s o ou1_.t•ndl110 In tll 1e1pecb 
lh• t ii It b tltlQ used u lht ctnttt bullOlno 
bloc~ lor iutended 1t11lon fecllhiH b y 
many rodlo nmateur1 11rtd deslgntrf. 
Tyolcal M111otc Boas fot dolno ju:Lt tPlit. 
ftlt shown below. 

Maolc box No. t It the Mlctowove 
Modules MMT 432(1« llntar t1111nn01ttr. 
By u1lno this In conjunction with your 
TS700or 100G. you hive ell lhtlre'lcelltnc-. 
•nd hu;IHlln dup1Juled on 10cm lt•nsrnlt 
ottd 1uelve. 10 W 1111 outpul 1nel • nl9h 
performence recalYtt In the MMT 43211« 
alwe you too two bud 011lormuce 11 
mo<ful co11. The- l1•n1vtOtr 11 evaU1bl• 
dhtl<I from ua •nd i1 normmlly !n .1loci>. •l 
all um ... 

M•alc bo.11; No. 2. Is 1he' Da1ono Ettc· 
tionl ct. VCJ1 UP•COnYerter. Thia amuino 
blacJ.. (acluallt grey) boc 1u1ns your TS700 
or 700G Into a lully synthesised HF rtctfYf!f 
hevlno continuous coYtr•at from 90llH1. lo 
JOMHt In lhtrly 1MH1. band1. All !he 
rectlve fa cllltles of the TS700G u e aY.tll• 
able-AM to' lhe bro1111dcu1 stallon1 anel 
e1tcr1ll. thlpplno, etc., LSB 1.t1d USB tor 
the SSB •CtlYlly on all tho ~mateur banda 
hom 160 to 10 mt1ue., o' RTTY In con· 
iunctlon with Magic bo• No. 3. 

Pin point tuning accuroey Is ou~ranteed' 
b, lhtl TS100G 11iHi:: readout end IUY 10 
read dlel. TN1t an exc~llent 1t11llon 1ddf· 
lfon !or 11\o VHF 1m11eur. The UC/l Is 
avellabte only from Datono Elctelrontc1. 

Maolc box N o. l 11 the T0224JOM1l0 
RTTY e:omblf'1tfon. Th.ls: all nolng t'IYt 
uud lnconJunc.llon with lhe TS700G ind 
the UC/ t !urns lhose llnote bells lnlo e TV 
d isplay and adds• l ur1h11 lnletHl lo vo\jt 
a mateur radio 1ctlvlly. There 11 a surprl s· 
lno amountolRTTY mc1lvJtyoAlh• ama1n r 
bondt bul tho avcuaoo enu11euf (and hit 
wlfe) h•v• betn DUI ofl the mode b)' lhl 
need 10 uae a clani..lno noisy 1eleprinu1r 
.as tl'le rudout dtvlce. The T02:24 ends all 
"'•'by convefllno !he RTTY alonal ltito an 
Hiiiy reod dl1play on 1111 TV screen. (Any 
UHF TV scit con be ustd). Full detail• ot 
!he fYllem are avatlablt hom U#, u tr• 
th• unllt 1hemutv11. Belief 11111, whv not 
'tltlt us 1nd ue tho whole ay11tm In 
opcrratfon: It really seems 111\e Ve Oldt 
M119ld1.e at work. II you promrse not to ttll 
anyone, you can 1u tomouow's new-• n 
well •• . • 
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RSQB NEWS BULLETIN SERVICE 
The RSGB news bulletin, callalgn GB2RS, Is broadcast 
every Sunday morning on hf and vhf, giving almost 
complete coverage of the British Isles. Its main purpose 
la to provide an outlet for amateur radio news Items and 
announcements which, by virtue of their topicality o r 
urgency, cannot wait for the next lsaue of Radio Com­
mun/caUon. 

The bulletln Is prepared early on Thursday mornlno, 
and news Items, marked ''GB2RS news" should reach 
RSGB HQ by first poat that day (telephoned Items can 
also be accepted until 10am). No guarantee can be given 
of lncluslon In part or whole of any Item submitted and, 
once broadcast, Items are not usually repeated. 
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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 

CNNW) 
GSGGK, Croydon, Surrey (NE) 
Gl3GAL, Belfast (N Ireland) 
GISTL 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) 
GSBHQ, Stockport {NNW) 
G5VO, Bridllnoton (NE England) 
G3LEQ, Knutsford {NW England) 
GM3TCW, Wlshaw, Lanarkshire CS 

Scotland) 
GM3HGA, Aberdeen (NE Scotland) 

An rtty news bulletin, calls Ion GB2A TG, is also trans· 
milted every Sunday at 1200 on 3·590MHz and at 1230 and 
1245 on 144·6MHz. This bulletin carries Items of Interest 
to rtty enthusiasts. 
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LOWE ELECTRONICS LTD 
PRICE LIST, MAY 1977 P rice incl. VAT Carr. 

£ £ 
Price incl . VAT Carr. Price per single crystal 2.40 .15 

TRIO EQ UIPMENT £ £ Price per pair 4.80 .15 
T$820 HF transceiver 625.00 3.00 1 OOkHz crystal markers 3.37 .15 
VF0820 external VFO 108.00 3.00 
OG1 digital readout 126.00 3.00 VHF M ARINE RECEIV ERS 
DS1 12V inverter 40.SO .70 SR-9 tunable/crystal monitor 58.SO .70 
YG88 CW filter 36.00 .25 • NEW• AMR217B scanner with 8 crystals 106.87 .85 
TS520 transceiver 12V dci240V ac 432.00 3.00 Seiwa MR-2 monitor less crystals 63.00 .57 
SP520 matching loudspeaker 18.00 .70 Seiwa MS-2 scanner less crystals 67.SO .75 
VF0520 external VFO 72.00 3.00 Crystals for the above-each 2.70 .15 
TV502 matching 2m transverler 171 .00 3.00 
CW520 CW filter 36.00 .25 VHF AMAT EUR RECEIVERS 
TS700G 2m all mode transceiver• 392.62 3.00 NR-56 tunable/crystal 2m FM receiver 54.00 .70 
VOX-3 matching VOX unit(free with TS700G) 19.80 .85 Selwa MR-2 less crystals 63.00 .57 
TR7200G 10W car transceiver with 10- Selwa MS-2 scanner l ess crystals 67.50 .57 

channels• ·~ , • New• AMR217B scanner with 8 channels 106.87 .85 
on offer at 175.00 3.00 Crystals for the a.bove-each 2.40 .15 

VF030G remote VFO with repeater shift 90.00 3.00 
PSS mains power supply/digital clock 58.50 3.00 CAT RO NICS PRODUCT S 
TR7400A 25W d igital FM transceiver 299.25 3.00 DFM 5V 180MHz digital counter 135.00 3.00 
TR2200GX 2m (3 ch. fitted) 130.00 3.00 500MHz prescaler for above 27.00 .25 

12 ch. fitted 160.00 3.00 
VB2200GX 10W amplifier 45.00 .70 MICRO WAVE MODULES EQU IPMENT 
NI-cad battery pack 9.72 .36 MMC70 4m converter 20.25 
RA1 helical antenna 6.30 .15 MMC144/28 LO 2m converter 22.50 
R5990 receiver 369.00 3.00 MMC432/28 70cm converter 24.75 
S599 matching loudspeaker 17.00 .70 MMC432/144 70cm converter 24.75 
T599S de-luxe t ransmitter 369.00 3.00 MMC1296/28 23cm converter 28.12 All 
SP599 (to match early JR599) 10.00 .70 MMC1296/144 23cm converter 28.12 micro· 
R300 general coverage receiver 184.50 3.00 MMV432 70cm tripler 19.80 wave 

TR7010 2m SSS transceiver• ~ MMV1296 23cm tripler 33.75 modules 

on offer at 175.00 3.00 MMD050 50MHz counter 66.96 post 

PSS mains power supply/digital clock 58.50 3.00 
MM0500P 500MHz prescaler 27.00 paid 
MMD050/5000 500MHz counter 85.32 

HC-2 ham clock 13.50 .55 MMT432/28 70cm transverter 109.12 
MC10 hand microphone 9.00 .25 MMT432/144 70cm transverter 14?.62 
MC50 table microphone 23.00 .70 MT144/28 2m t ransverter 88.87 
LF30A low pass filter 15.75 .57 
BPF2A 2m band pass filter 27.00 .57 

FILT ERS TR3200 70cm handy transceiver 171.00 3.00 Trio LF30A low pass filter 13.50 .57 
Ni-cad battery pack 9.72 .36 
MB1 mobile mounting bracket for Trio BPF2A 2m band pass filter 27.00 .57 

TR2200GX/TR7200G/TR3200 9.45 .56 Shinwa 1110 2m band pass filler 13.72 .57 
Shinwa 1006 2m low pass filter 11.48 .57 

N IHON D ENGYO Shinwa 1140 28MHz transverter filter 13.72 .57 
Belcom 70A, FM, SSB, CW. AM for 70cm to be announced Shinwa 1005 H.F. low pass filter 10.80 .57 
Liner 430 70cm SSS transceiver 290.25 3.00 
R115E regulated psu for Liner 430 31.50 3.00 VHF/UHF 'J' BEAMS 

REC ENT P RODUCTS 5Y/2M 6.97 3.00 

KF-430 10W 70cm mobile fitted 9 channels 180.00 3.00 8Y/2M 9.11 3.00 
10Y/2M 19.35 3.00 

U NIDEN EQ UIP MENT PBM14/2M 28.35 3.00 
2020 HF transceiver 495.00 3.00 5XY/2M 14.51 3.00 
8010 external V FO 106.87 3.00 8XY/2M 18.11 3.00 
8120 matching speaker 31.50 .70 10XY/2M 23.96 3.00 
2030 2m mobile 10W FM 04/2M 14.85 3.00 

fitted 1 channel 140.62 3.00 Q6/2M 19.80 3.00 
fitted 3 channels 148.SO 3.00 05/2M 12.37 3.00 
fitted 5 channels 156.37 3.00 08/2M 16.59 3.00 
fitted 8 channels 167.62 3.00 XD/2M 8.94 3.00 
fitted 11 channels 178.87 3.00 UGP/2M 6.41 3.00 

RTTY V IDEO DISPLAY MBM48/70cm 19.68 3.00 

TD224 display unit 209.25 3.00 MBM88/70cm 26.32 3.00 

DM170 terminal unit with UHF mod. 105.30 3.00 12XY/70cm 27.00 3.00 

UHF mod. battery powered 16.87 .25 2m Colinear C5/2m 28.12 3.00 

C RYST A L S PHASING H A RNESSES 
We stock FM channels SO, S16 to S24, S32 (145.80) and all PMH/2C for 2m circular polarisation 4.61 .57 
current repeater and reverse repeater channels for the equip- PMH2/70 for 70cm 5.34 .57 
ment we sell. PMH4/70 for 70cm 11 .13 .57 
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LOWE ELECTRONICS LTD 
Price Incl. VAT Carr. 

H .F. MOBILE ANTENNAS 
'G' Whip tribander helical 
'G' Whip multimobile 
L.F. coils tor the above whips 
Telescopic whips tor the above 
Base mount for all 'G' whips 
Edendarod 40• booster 
RAK ANTENNAS 
A-SXL 80m d ipole 
AL-48DXN 80/40m trap dipole 
Midy VN 80m to 10m trap dipole 
Listener Ill SWL antenna 
Listener I SWL antenna 
H0-26A extendable dipole 
H Y-GAIN ANTENNAS 
H .F. Beams 
TH2Mk3 
TH3Jnr 
TH3Mk3 
THBDXX (carriage by B.R.S.) 
Hyquad 2 element 
H .F. V erticals 
12AVQ 
14AVQ/WB 
18AV T/WB 
V .H .F. MOBILE WHIPS 
Bantex BS/GF 2m l whip 
Magnetic mount 
Bantex UCL 70cm colinear 
Bantex BUG 2m colinear 
'J ' Beam TAS 2m i whip 
Daiwa MA-41 2m t wave gutter mounting 
Gutter clamp, Accepts most whips 
C .D.E. ROTATORS 
AR40 
C044 
Ham-2 
CABLE (prices per metre) 
5 core rotator cable 
8 core rotatory cable 
12 core rotatory cable 
UR43 50 ohm coaxial cable 
UR67 50 ohm coaxial cable 
RGBAU 50 ohm coaxial cable 
Twin feeder 300 ohm 
T win feeder 75 ohm 
T win feeder 75 ohm heavy duty 

ACCESSORIES 
Morse keys 
Katsuml keyers EK150 
Low Impedance padded headsets 
T rio MCtO hand microphone 

Please add 
VAT at 
8% to 
cable prices 

Trio MCSO dual Impedance table microphone 
Kuranishl wattmeter/dummy load RW1510 
Trio Ham clock HC-2 
Microphone plugs 4 pin 
Microphone sockets 4 pin 
Maeden accessory speakers 
PL259 plugs 
Reducers for PL259 plugs 
S0239 sockets 
PL259 In-line connectors 
PL259 angle connectors 
Hy-Gain C1 centre dipole insulator 
Hy-Gain BN86 balun 
DAIWA ACCESSORIES 
CL·22 SWL A TU 
CSW-216 A TU with built in SWR meter 

RADIO COMMUNICATION May 19n 

£ £ 
18.U 1.00 
21.37 1.00 
5.48 .55 
2.08 .55 
2.47 .SS 
9.22 1.00 

12.15 
25.43 
40.50 
25.43 
9.45 
6.75 

105.75 
108.00 
154.12 
185.06 
170.77 

36.63 
51.97 
72.45 

8.16 
10.40 
9.62 

29.53 
tt .81 
8.44 
2.81 

48.09 
100.12 
133.87 

.20 

.70 

.85 
1.00 

.70 

.55 

.36 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 

3.00 
.55 

3.00 
3.00 
3.00 
.70 
.57 

3.00 
3.00 
3.00 

• 32 Up to 
• 25 20m 
.15 80p 
.38 above 
. 38 20m 
.08 £1.00 
.08 
.22 

8.10 
60.75 

4.68 
9.00 

23.00 
75.60 
13.50 

.67 
• 67 

2.52 
.51 
.17 
.51 
.82 

1.03 
3.82 

13.33 

13.50 
103.50 

.57 

.55 
.57 
.25 
.70 
.70 
.85 
.15 
.15 
.25 
.15 
.15 
.15 
.15 
.15 
.36 
.57 

.55 
3.00 

Price Incl. VAT Carr. 

CL-666 high power A TU 
CL-65 ATU 
A T-400X stepped attenuator 
CS-201 coax switch (50239 sockets) 
CS-201 N coax switch (N type sockets) 
SWR/POWER METERS 
Daiwa 
SWX-7n In line power/swr meter. 1·8-30MHz 

Up to 1kW FSO 
SW410 In line power/swr meter. 140-450 

MHz. Up to 120W FSO 
SW110 In line power/swr meter. 1·8-150 

MHz. Up to 200W FSD 
Hansen 
PM2000 In line peak reading power meter. 

£ £ 
175.50 3.00 
54.00 3.00 
41.04 .70 
11.25 .36 
15.75 .36 

tt0.16 .85 

48.60 .70 

25.92 .70 

3·5-30MHz. Up to 2kW FSD 48.60 .70 
FS301 In fine power/swr meter.1·5-30MHz. 

Up to tkW FSD 32.00 .70 
FS302 In line power/swr meter. 50-t50 

MHz. Up to 200W FSD 32.00 .70 
SWR-3 In line single meter SWR bridge. 

1 ·8-t50MHz 9.50 .57 
SWR-25 In llne twin meter SWR bridge. 

3·5-150MHz 10.80 .57 
VALVES 
6AH6, 6CB6A, 6CL6, 6U8A, 6BM8, 12BY7A, 

6EW6 each .90 .25 
6GK6 (RCA) 2.70 .25 
6JS6C, 6KD6 per matched pair 6.03 .36 
6L06 per matched pair 7.02 .36 
6146B/S2001 each 6.30 .36 

PLEASE ADDRESSALL MAILORDERS TO MATLOCK 

LOWE ELECTRONICS LTD 
HEAD OFFICE AND SERVICE DEPARTMENT 

119 CAVENDISH ROAD, MATLOCK, DERBYSHIRE DE4 3H E 
Ttlt phone: 9 L m. to 9 p.m. Matlock (0629) 2817 or 2430 • 

Telex: Jn4B2 Lowelec, Matlock • 

Southern Sales Peter, G3ZPB. Communications House, 20 
Wallington Square, Wallington, Surrey. Tel. 
01669 6700 . 

Midland Sales Peter, G3XWX, Soho House, 362-364 Soho 
Road, Handsworth, Birmingham. Tel. 021 
554 0708. 

Northern Sales Tom, G4DVZ, 27 Cookrldge Street, Leeds. 
Tel. 0532 452657. 

In addition to the above shops which are open from 9 to 5.30 
Tuesday to Saturday (Wallington shop closed Saturday after­
noon) we have part-time agents who are available at evenings 
and weekends: 
John, G3JVG 16 Harvard Road, Rlnomer, Lewes, Sussex. 

Tel. Ringmer 812071. 
Sim, GM3SAN 19 Ellismuir Road, Balllleston, Nr. Glasgow. 

Tel. 041 n1 0364 . 
A lan, GW3VSA 35 Pen V Waun, Efall l saf, Nr. Pontypridd, 

Glamorgan. Tel. Newtown Llantwlt 3809. 
So, wherever you are, we have a branch or part-t ime agent not 
too far away. At Matlock, the branches, or our aoents you will 
see and can try out the very best In new and secondhand HF or 
VHF equipment, together with every conceivable aid or acces­
sory for the complete station. 

With new products coming along all the time, It Is difficult to 
keep a price list up to date. If you send 50p In stamps, you will 
receive all current brochures, catalogues, prices. and the 
antenna booklet that everyone is talking about. 
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YAESU MUSEN 2 YEAR GUARANTEE 
'24 HOUR' SECURICOR SERVICE 

On these pages we make a few suggestions on equipment that you may find suitable for setting up or maintaining a 
H.F. station. Items detailed give an Idea of the tremendous range offered by Yaesu Mu sen for the discerning radio amateur, 
and brought to you, with a two year guarantee, and a technical back-up service second to none, by S.M.C. 

The FT101E a complete mains or 12v. DC station conlalned In a compact 30 lb. packago, 260W, PIP of SSS 
(with ln•bull! RF speech processor) !BOW, CW and lllJW or AM 10 to 16(1m (lnc.10 MH< RX). The sensitive 
and aelectlvo (permoablllty tuned RF stagns &nd 8 pole cryatol fllter) receiver offers: threshold adJustable noise 
blanker. switchable 25 and 100 kHz calibrator, ± Sk cterlfior(wlth separate on{off switch), etc., etc. 

The VFO Is stable and linear (teadout to 1 kHz>. extern.I VFO or ciy1tal conlrol can be selected, with L.EO Indi­
cators Illuminated accordingly. Carrier l&vel Is adjusta.blo for: ·tuno up, AM and for CW operation, whose perfor­
mance with the uml break-In keying, with $Ide to no, and the optlonat 600 Hz filter lnstalted Is of hlgll ordor. llneeir 
and tnmsver1or pro1,1Jsfons are made with sockets for: relay contacts, ALC output, nll Internal HT supp lies, low 
level RF, heater links and awltchet. etc., etc. 

• Over 200,000 FTIOl's are in use around the world l • The new FTS01 transc.elver ronge(wlth options Installed) offers: Full solid state 12v. DC worklng ex.tornal matching 
maln1 power supplies with spe.akor, and an ex1ern&I VFO are avaJlable. Pluo In board construe-lion. 160-lOm 
operation In 500 kHz augments, MSF and CB roc:etvo, RF $pooch procoasor, noise blanker, front-panel conlrolled 
VOX (with M.O.X.) and PPT, aoml breai<-ln keying wllh aide tone, clarifier with separate ON/OFF 1wltch. 
11' x 5., x 131•, 2S kH:i crystal calibrator, Internal VFO or 11 crystal per band (or eJ:ternal VFO with same facility) 
3W audio. 

FTI01D 

FP200 FT200 

The FT200B. Tho "Beot Buy"-~W PIP (A3J, Al) 75W (A3), 80 to 
10m. (28•5-29 MHz, 3 other crystals optional}. Sensitive and eelecUve 
2·3 kHz at 6 d8 (MS: 1SF). Solid slate, slablo, linear (roadout to 
1 kHz), gear driven VFO. 100 litHz calibrator. VOX/PPT. e1orlner 
( ±5 kHZ). Semi break-In CW with .sldetone, etc., etc. The pre mix 
osclllator system used. ylelds: low 1puril outputs on transmit. and the 
good signal handflno and low noise capability of a alnole converalon 
suporhot (whilst rotafnlng a 9 MHz 1F with high Imago roJection) and 
single range VFO atablllty. ... 

... . ... ---~ - - - -
o .. _ • • I 

FL2100B SPIOI 
• • 

FR10I FP10I 
The FR1010 (de luu) wldo coverngo(23(hom t·S MHz:), 500 kH1 bands+ 4 and 2 metres) receiver. Anolysis of the signal path shows: ~20d8 switchable attenuator, two 
soctlon petmeablllty tuned Input niter. MostotR.F. staga and mlxer(erystal controlled), 3soctlon top coupled band pass f11tor, no gain ol firstt.F., IC balanced mlxer1 20 kHz 
wldo crystal Olter, shunt diode noise blanker, sing le FET buffer stage, AM, CW or SSB (RTTY) fllter, appropriate detoctor nnd audio stage. Add to this, two excellent VHF 
converters, squelch, FM dott'ctor, 1 kHz readout. excellent stability, Tx monitor conbol, crystal control faclllty, swltch~blo AGC, transcolvo cape1blllty (FT or FL tot) and 
that dlaltal readout options are available of thls (de luxe), or tho stande1rd (less the plug In optional conv1Jrters, broadcast b8nd crystals, n11or1, etc.) version. 
Tho Fl101 transmitter ls the Ideal companion to the FRt01 forming a superb base station. Operation 160 to 10m ( + two auxiliary bands) using SSB, AM, CW or FSK at 
260W, PIP, and If desired lhe optlonol RF procossor. 
The Fl21008 operates 80 througl'I to 10m uslno two rugged 5728 carbon anode valves In class B grounded orld, lndlvldual tu nod lnpulcolle for each band and bl Oler wound 
ferrite fllamont chokes ere en1ployed , 

It is with deep humility that I express my gratitude to Mr Lowe for not overlooking my contributions In pioneering the leaky feeder 
underground antenna system. Over a glass of tawny the project was laid in the lee of the noted charity Submarine Communications, 
which was launched In 1959, went West In '70, returned fire to the Infamous privateer Mat Lock, survived foundering In '74 (with rodents 
scattering hither and thither) and then successfully unloaded the project. This was destined for financial exploitation and as a reference 
source for their antenna gain measurements (viz. Blowe standard aerials). To improve the system even further Blowe Ground Communi­
cations synthesised the image earth concept by using an elevated Trio of copper/zinc alloy spheres. Quantities of matured globes and 
Information on allied subjects should be made direct to the Oriental Emporium, Bl Lo Electronics, 119 Cavendish Road, Matlock, 
Derbyshire. 

SOUTH MIDLANDS COMMUNICATIONS LTD. 
OSBORNE ROA D TOTTON H• adO{flt:e, Showroom• 
SOUTHAMPTON' 804 4DN -;;;~,.,_, Cablos: AorlalSouthampton 

' \,,~~/;~-~J Telex:4n351 SMCOMM G 
Hours of business: 9-5.30; 9-12.30 Suurday -~-:.:;-.uc.-.:--i>'-' Tol:Totton(04216)7333(lllnes) 

EVENINGS - AGENTS - QTHR 
G3ZUL Slourbrldoo (03843) 5Dl7 Brian Kennedy 
GMSOOX B. of Allan (078683) m3 Ian McKechnlo 
GW3TMP Pontybodkln (03S28n &16 Howarth Jonoa 
Gl3WWY Tondragee (0763) 840656 Mervyn Ande<oon 
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South Midlands Communicanons lid. 
THE LEEDS BRANCH 

HY GAIN HF RANGE (Carr.£1.00.£2, 50)VAT 12i% 
The most common approach to the H.F. band beam Is the compromise one of a 
Trlbende-r. The TH3 range belno pal'Utulorly recommonded. A mote olaborate 
m1.1ltl·bender Is the nilghty TH60XX which overcomes by n tote.I of 6 elements 
p1oblem1 ol non-conatant spacing. OpHmum back to front and oaln la oflerod 
only by the mono--bandets. A 203BA wlth 4 elements on 20 moires provides a 
big slanal. 
Many stations aro realrlcled by space. planner a. nnancoor a tcmpou1ry lo cation. 
The 18AVT vertlcal offers covcraoo to..80m. wllh a single slender 25' self 
suppcrtlng radiator. It Is probnbly tho most popular atnglo antenna of Its typo 
on Hletod.ay. 
For greater power handllng ellmlnatlon of traps ultra low radiat ion angle lor 
oood OX wl1hout the use of o rotato,, tho H)'·Tower •landing ton total of 50'. 
entirety self.supporting (occupying onl)' 4 5q. ft. of land) Is aironoly rt-com· 
mended. 
BN861 : 1 lcrrllo Balun .. £12.00 TH2MKlll 10-20m. 2 ele. . • OUO 
103BA 10m. 3 clement . • £43.SO TH31NR 10-20m. 3 etc . • • . Ol.00 
153BA 15m. 3 element .. £54.SO TH3MKlll I0-20m. 3ele. • . £137.00 
203BA 20m. 4 element .. £103.40 TH60XX 10-20m. 6 ale. .. £114.SO 
402BA 4-0m. 2 clement •• £146.00 HY QUAD 10-20m. 2 ele. . • £151.80 
18V 10-80 Load Vert. . • .. £24.50 ORI015A 10-15m. 3 ere. . • ot.00 
12AVQ 10.20m. Trap Vert. . • £33.50 LAt Lightning arrestor gos £2:0.30 
14AVO 10-.0m. Trap Vert. £47.50 LA2 L1ghtnlng nneslor £3.30 
18AVT/W8 10-$0m. Vo'1. £64.50 HY TOWER Vert. .•. • • •• £1U.IO 

CABLES RF FEEDERS (Carriage extra) VAT ay, 
f eedefs ar~ 1hc point whero amateufa oUl!n faleely eeonomlso. For mobile use. 
e cable wilh a &tmndod centfe (UR76) etc.). for f'hted o lono unaupported run 
whhoul a cattenary, or 11llow1no the cable to slap aoaln1t tho mast aro taboo, 
breakages of the cenlre conductor wlll arise wilh dlsnstrous results. 

fl you are using a 3/16 cable changing lo f can be the most cost eftectlve 
Improvement. 
UR6750 ohm Heavy .. 
UR5775ohm Haavy 
75ohmFlatTwln •• 
300 ohm ribbon 

36p yd I UR39 l5 ohm Medium .. 
42p yd T327875ohm Ol strlbullon 
10p yd UR4350 ohm Solld Cent . .. 
12p yd UR76 50 ohm Strand Cent. 

Zip yd 
~p yd 
Up yd 
tip yd 

How to find us 
If In Leeds City centre, follow signs to " Head· 
lngley" or "University", past University on left, 
over tree-lined Woodhouse Moor, into Head· 
ingley. Turn left at third set of traffic lights 
(well spaced, some pedestrian operated). Into 
north lane. See map. 
If approaching Leeds on M1, leave m/way at 
"Holbeck & City Centre" sign. Then as above. If 
approaching Leeds from west, Join M62 or M621 
then onto M1 as above. 
From the north, Join Leeds ring road (A6120) 
then Join A660 at West Park roundabout and 
straight into Headingley. 

STOCK. If something you require Is not In 
stock in Leeds, It may be at another branch; 
please enquire. 

EQUIPMENT DEMONSTRATED AT 
CLUBS . 
Secretaries are Invited to apply. 

LARGE RANGE OF SMC STOCK LINES 
ALWAYS AVAILABLE. MOST YAESU 
MUS EN MODELS ON DISPLAY 

NEW LEEDS REPAIR SERVIC E 
For any amateur equipment. Come and have a 
chat with our service engineer, Richard Ginn, 
BSc. 

5 MC T RAP PED DIPOLES (Poat ~p) VAT 121% 
For 1hose with llmiled space. or restricted lnteru1a the SMC trep d lpolo offer• 
coveraoe ol 10-80 (160)M In 1oa1t. Suspended as a ••vu from tho tower excellent 
results on 80 and 40m are obtained. 
s soow 1?.l.P.14 SWG. . . • £19.60 I PSOOW P.l.P. Cu/ Teryleno 
HP IK P.l.P. 14 SWG .. •• £21.15 brold c/w 75' fcodor. etc. £21.15 

M 0 SL EV TRt·BAN0°BEAM S (Corr Iago £2.50) VAT 121% 
Ever popular for HF bands are Tribend U0-15·20M) beam• tuch es tho TA33 
(or for higher powers the Musumo) providing OX potontlal from tho lyplcal 
urban on-vlronmenl. 
TA333ele. 'JflOW R.M.S. . • £10.00 I TA32 2 ole. 300W. A .M. .. £49.00 
MUSTANG3ele • •••. •• £t0,00 MUSTANG2elo.1kW T .B.A . 

GEM QUAD Fl B REGLASS QUAD (Carri ago £2.50) VAT 12i% 
The advantages gatnod by boomtess Quad con, trucUon nro not only mochanJ .. 
cal. Bv thle provlslon ol optimum element spacing, on all bands covered. back 
o ff'ont and torward gain ore oDtlm1sed. 
G03E 2 elemonl .. • . . • £119.00 I GQ4E 4 eloment .. • . .. £23e.oo 
G03E 3 ctemont •• .. .. £118.00 CKIO 1 ole. Conv. kit .. £66.00 

COAX PLUGS (p &pext1olVAT8Y, 
Whilst It ls•undoubtedl)' truo that tho UHF. Pl.259rango leave muc:h lo be doelrod 
over 200MHz, their mechanic.al ptr1ormencc 11 oxcellont. W o offer pluo1 In 
stondazd or P.T. F.E. Insulation for t• (with roducera for) 1moll or coblos, 
adaptors and converters. For the dlscornlng BNC, N and C typos oro stocked. 
For accessory connections we hold from stock phonoplugs, plulfe or metal 
bauellcd, jack plugs. T"' s tereo or mono, mlc. plugs, s::iowo' plugs, (for tho 
Yae.su ra.ngc-), and a wide collecllon ol slmllnr onclllarlu. 
Pl259 Standard UHF plug £0.4' , 258 B•ck to back <fomolo) £0.llO 

£1.20 
£0.to 
£0.55 
£0.31 

UHF fixed ieduco1 •• £0,58 °T0 ad•PIOt(2F + 1M) 
0 Solde1less0 UHF RG8U ".51 Righi anglo(IM + IF) 
0 Sol dcrloss0 UHF UR43 £0.51 Phono/oarto S0239 .. 

uG•• Reducers state UR43or10 50239 2-hole s ockat 

SOUTH MIDLANDS COMMUNICATIONS- NORTHERN BRANCH 
" THE CHAMBERS" No 3 THE PARADE, . 

NORTH LANE, HEADINGLEY, LEEDS 
Tel: Leeds (0532) 782326 Open: 9-5 T ues-Sat, 9-8 Thurs 
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J & A TWEEDY ELECTRONIC 
SUPPLIES 
LIMITED 

DERBYSHIRE AND LINCOLNSHIRE 

YAESU MUSEN TWO YEAR SMC GUARANTEE 
'24 HOUR' SECURICOR SERVICE 

THE FRG7, GENERAL COVERAGE RECEIVER Ex-Stock 
UNPARALLELED IN ITS CLASS AND NOW ONLY £145 (+ VAT 12!%> 
The FRGf I• e aenerel coverage aolld et.at• rectlver with 1oeclflcatlon1 unparaHele-d In fl• price r1noe. n u111 a 
Barlow Wedloy Trlpl&-mht, drift c.ancelllna loop for contlnuou a, spin-tuned lnclu1ln coverage ol 0·510 30MHt wlth 
calibration accuracy bettor than SkHt. Frequency Hlec-tlon la eccompll1hed by setting tho RF (pre .. 1elector and 
.,.-ange 1wlt ch), dlalllno up the u1Qulrtd numbtr of mta1hertz, then tuning the VFO hnob as normal. 

T he recolver 1111n1lt1v1 (O·SµV for 10d8. S + N/ N (SSS)) and stab re (within SOOHz for anv 30 minutes attor wum 
up) with A.M .• SSB and CW modt1 catered tor. A 3 ooaltlon audio filter. RF attenuator. dlal lamp conurvetlon 
switch, recorder and ohona 1ockot1 are ft tted. It 11 maln1 powered. but should the 1upplyfall, or portableoporallon 
be required, 8 dry coll• ato automaucall~ switched In. • 
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FT223 THE NEW 2M. FM TRANSCEIVER 

· 1 
£139.50, 3 crystal pairs; £152.50, 8 cry stal pairs <+ v AT 12 f % > 

~- - :1' ;... ' 
.: . ~ __ ' 

~:'.1 -- .:· 

The FT223 ia nn FM transceiver operating on 23 cry•tal conlrollod channel s (or bv external VFO) across 144 to 
14.SMHz. For moblle uses It la aafo: lllumlnalod; meter (RX •s• and T)( out) a_nd moln dlol (when crystal op), 
LED' s Indicate: &Quolch open, hlah tOW or low 1W oporatlon. on olr, or If the 1p&clal treQucncy Is selected. 
Housed In hea'IY metnl ease nnd aupplled complete with mounllno bracket cables, connectors, microphone, 
etc., It ls equellyat home as a compact(1· >< 21· (31 x Sf .. (101) base 1tatloo with a 12V PSU. (0·4SA. RX. t ·2A. 
L TX. 2·3A HTX). The dual conveulon rocolvor 11 1on1lllvo (mostol RF and mixer), and solectlve, ( 12kH: 3t 
6d8) deliver lno 2W to the Internal 3· or e.n e.tcrnal 4.0 IPOllktf. A 1wltchablo ropC!'ator accost tone burst and a 
tone sguelch option (Sub audible aelecUve call Ing tone T/RX) eto all reaturot of th ts now hlgh quality, low 
price. transceiver • 

DIGIT AL II from KYOKUTO • SCANNER AND CRYSTAL T.B. OPTIONS 

The D lgllel U ofter• complett 5kHt cttp cover1191 acron 2 meters • nd now with 
the Sc.enner 33. 2-511.Hz ch1nntl1 hom t•5MHi upwards cov•red In around 10 seconds. 
It ofte11 full lock and lockout on 111 channels. The 1c1nn•r a too• on a required channel 
tor 10 socond1. lhtn unftH locbd moves on. The bright dlgltal readout comH from 
6 1even 1t9m1nt LE01. 

Sefect11ble 10 or 1 wait output ror 1lmofex or duolu (up and down shilt1). acrou 
144·14' (n to 1ctMHd hom a Uny &l' w 2" x 7l"'. Easily underdash mounted with the 
1upoU1d mounting bred:el, or 1llpp1d In place of the broadc:ast wlrelesa. 

DIG ITAL II. LUS: C RYSTAL TB, £10 ; SCANNER. £0.541 
ALL PRICES EXCLUDE V AT lt2l Y.> 

For attong h1ndllno. end low noln the R.F. mlier. fir•I l.F. (11·9MH.t) tecond ml1fer (and LO) are all FET'e. The front end le tuned by varfcap1 by the OC 
output ofthe P.LL. wllh euoerb aelectMtyprovlded by a 1S pole (±&kHz at -SdB ± t5kHz 1t -lOdB). Ceramic Riter. LEO l11mo1 Indicate If the P.LL. I• unloc:ked 
ot the 1autlch open. Tho V.C.O. I t dlrectlv mod1.1leted <for eJCceedlngly llne.1 deviation). UnU11ry 15 circuit block conslrucllon (fo r ntvlceablllty and ccteenlna). 
Selective calllno 1ocktl 

ROTATORS Ex·Slock In T atton fo·r fut dellvtt)'. 
VAT: Rotato11 12lY.. Cable and d ellw. ay., 

Cart11111( BRS or poaO FREE. S.c-udcor dellvery £1 extra (malnland). 

AR30(lllu1. rlQMnear and cenlro) 
A RCOClllu;. right con tie and far) 
AR33(de-luxecontrol AR40) •• 
C04' (C.B. lllu1. lell) mod. duty .. 
Ham II (C.B, lllu1. left) heavy duty 
2010/220 Slolle though Rotator typo 
2030/ 220 Oe· lux:e Stoll& 
COS62 .. 

-.11111 ... ~ ~~;~ARJ0/40/332030 .. 
8core-C04-4, Ham II 

• . paryd 
•. pefyd 

UUO 
£4UO 
'57,50 
£15.00 

£ 129.00 
tAl.25 
us.so 

£4.SO 
£10.00 

:t2p 

"" CRY ST AL FILTERS & CRYSTALS (P & P 20p VAT EXTRA at 12•5%) 
(f.l.75 polr. £2.00 1lnglc) TR2200(G). £3.75 ooir. £2.00 single. FT200 (B). FT301 (S). FTtOI. FT7S (B). 
YAESU FM cryetot1 FnAuto. FT22•. FT2F, fT2FB I TRIO & STANDARD FM ery11a11 C1'6A, C826MB, I YAESU ond other cryatols (£2.20 each) 

SlmplCl S (O, 12. 16, 19. 20-24) Simolu S (0. 20·2•) :Ja.666. •2, SO·SMHz SSS carrier crystals (HCIB/UJ 
OuplCl R (0-9) and IR (0-9) (T & Rl Duplex R(3-7) ond IR (3-7) R 9& 10-7MHz 
YF30F3S0350Hz f" IOI CW £11.00 I YF90H600600Hz 9MHz CW £11.00 I YF107M600600H• 10·7MHz CW £16.00 
YF30F600600H< P 101 CW £11.00 YF90HUN~Hz9MHz SSS £11.00 YF107M2.•NkHz 10-7MH< SSB £16.00 
YF:IOFl21211H• f" 101 FM £11.00 YF90F1212l<H•9MHz FM £11.00 YFl07Ml2121<H• 10·7MHz FM £16.00 

G WHIP HFMOB ILE(Carrlagt ll0o)VATl2!Y. TAVASU HF MOBILE (Corrlago!IOp)VAT 12IY.> 
Trlbandor •. £18.10 I LF•O •• •• •• £A.17 WhlpChrome2sec1.60" £3.a I 8asohHvyduty .• £5.11 
MuJUmobllo • £'9.00 MM40 • . .. • • £A..*1 Base section chrome 16" £t .14 Complete monobander • • £14.95 
Fie1lwhlo tOm ( + FF) • • £A3.lS Ff t 5. 20, .CO, SO or 100 £5.0-4 Rosona1or1 160-15m • • £3.11 Complete 5 blllnde,. • . • • £ZS.t2 
Basemount •• £2.20 Ttlewhlp .. . . £1.IS Adaplor2•to20throad £0.SS 

KP2026 CHANNEL144MHz HANDHELD FULLY CRYSTALLED UP- EX STOCK 

ROGER BAINES G3YBO 
71 Chat1worth Road, Ch11terna1d, Oerby 
T t l Cho1torllold (0241) :s"a 
Open T u0t-Sat. l ·S (cloud all Mon.) 

* PRICES EXCLUDE VAT, I or 12I Y. * 
ACCESS.BARCLAYCARD·MAIL ORDER- H.P. 
Items on thi s. or other SMC odvertl1tmenr• arc 
a'ialh1.b?e from SMC. SMC Leeds, Tweedy & Aaenls 

J A C K T WEEDY G3ZY 
'Ha m Shack ", Roughton Lane, Woodhall Spa, L in es 
Ttl W oodhall Spa (0526) S27t3 
Optn : Tuts-Sa19-5; weekends & eves by appointment 
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AMATEUR RADIO 
BIRMINGHAM. (CHAS. H. YOUNG LTD) 

Amateur Radio Birmingham, in association with S.M.C., are able to offer the largest 
range of HF and VHF equipment in the West Midlands. 
Our renowned servicing facilities for Eddystone are now extended to cover all S. M.C. ' s 
range. 
We hold literally millions of components in stock, for the enthusiastic constructor. 
Come and browse around, callers are made very welcome. \liil 

YAESU 
FT221 R-NOW COSTS LESS! v 
FT221R-NOW costs less. we have beaten lnfll'lllon and c.an offer al lowor prices lhan ta:sl year. As an added 
bonus all now SMC suoolled FT221Rs cover •MH:i and -t1re eQulpoed With 600kHz and t·6MHl shifts. 

YAESU'S state of the arl, full~ modular, plug In board, rnultimode, 2m rranscclver tenders over the boatds 

• 
"rats nesl" wiring obsolete. A 134 MHl, VCO, automatic varlcap tuning oftro.n1mlttcr and receiver, gives you 
e.n exceedingly clean sional, scnslHvo receiver con1blned with good strong slgna.I handling . 

The SMC73 General Coverage Receiver 
The SMC73 ls an nil Solid State. Mains and t 2V, communications receiver co..,-orlno 550kHr to 30MHz In four ovorlapoino 
rnnges. Frequency rendoul Is by two lllumlnnted dials tunod by coaxial spun aluminium knobs, the f1111roer for general 
coYoraoe. the lnnor for amateur band (10·80m) bond 1orcad (Ht by use of Internal 3·SMHz crystal callbrato1), 

FET's aro employod In the R.F. Amplifier, mixer. VFO and BFO (these lattor two stages belng fed from Independent 
sti'lbilfsed supplies) onsurfng sensitivity, stablHtv (elec.lrical and mechanicnt) dynamic tangc. (holpcd by adjust"blc RF 
attenuator), and marked hoedom from "pulllng" of bolh lho lo c-at end bea1 frequ ency osclllators. 
An Internal loudspeaker (but with Jacks for •ptioncs and extornnl speakef), lllumlnaled signal meter, $0239 (UHF) coax, 
ao<ktl ond binding po• I• for anlonno, swll<hnblo onvolopo (A.M.) ond pro~u<t 40le<lors (SSB/CW)(provlslon on swit<h 
for possible filling of FM demodulator), ore all features of this exciting new low prico receiver. 

• a :.; 
:;. ~~ -s;· .~-~~ ·~ 
c --~·; ;· ~ · e · :~ 

~ 

S MCT.J Ex·stock, only £114.50 + VAT 

Microwave Modules Transverters 
From Ten, She or Two Metrea (a '101 tile, a '6208 or a ' 221R). 
10W output. balanced Tx mixers, tow apurloua 
content, high aenslll'Ylty wflh dynamic range, 
Full converter range stocked. S.A.E. dotalla). 
(VAT + 12l%) 
MMT1'4f28 or 50 2 metres £79.00 
MMT432/28 or 50 70 contlmotros U7.00 

YAESU CLOCK 
Analog c lock wllh automatic adYanclng 24 hour 
time zone hour disc g iving, al a glance, time In 
principal cltfe1 or Ume zone. Battery powe1ed, self 
etarllng, 1hock realatant . 

MMT43211« Double convorslon £1:13.00 QTR24 only £!S.OO (VAT +8%> o d. o JOp • SOLID STATE MOBILE LINEARS (VHF & UHF) FROM KLM & AMPERE 
2 metre, SSB/CW/FM. Rf &ensinC) with milnual 
ovenldc, " Mlcrostrlpllne'' techniques 
t2V o.c. 10W dtlvo 
2' x G·S' .< 10'(11") (VAT + 12j.%) 
(Over 15 different modols-S.a.e. detal ls) 
PA10fl60/BL 14SMH z 160W oulout £155 

JA YBEA M 70(4m), 1'4(2m),432(70)(Cor.•bout£1) VAT 12!% 
for general work. with the emphasis on dl&tont moblles. Oscar etc, crossed 
yagls are lnccoaslngly popular. However, for maximum gain neoded to push 
your signal over tho horizon wo would 1u goo1l lono yaols, on 2, such u 1he 
t•Y/2M (offered oxcluslvoly by SMC> or the MBMSS lor 70. 
05/2m 5 ovecr 5 slot feed . • £11.00 PBM10/2m 10 o1o Para £20.SO 
08/2m over8slolf"d .. £1•.7S PBM14{2m 14 ole Parn £.2UO 
5XY/2m 5 elemenl crossed £12.80 08/708 ovor 8 slolleod £12.57 
SXY/ 2m8 element crossed £!&.10 PBM18/7018el oPara £15.00 
IOXY/2m 10elemontcrossed £21,30 MBM48/7046cle Multi £t7.SO 

• 
2 or 70 Superb R.F. sensing, f?).Cetlenl blas arrange· 
men ts, c / w mounting bracltet. 
12V 0 .C. IOW drive 
2·5' >< 5·2· < 7·S' (8·S')(VAT + 12\%) 
APB12A 145MH:: SOW oulpul 
APBSlA '433 MH1 4SW output 

.. £95.00 

.. £15.00 

CUSH CRAFT VHFDMNl (Carr.90o) VAT121% 
Top tbe tower or mount on your chimney stack o 2m oaln vertical . The Ringo 
Ranger (ARX2) ofleu ovor the convenllonal ground plane el hntnatlon ot 
unstghUy rQdlal1and6d8 gain from only 9 1 6° (weighs l ess than H lbll) 

If you prefer horizontal omnls ~te avelhtble for not control. RAEN, SSS 
moblle etc, etc. 

ARX2 Ringo Rangcr1'5MHz £21.SO J ARX 450 Ringo Ranger432MHz £21 .50 
A R23dB Ringo Vort £12.75 CX100029MHz Ringo .. £.25.75 

!~I~~::::~:~:~:~: !::~ ~~=::~~~~I~~ ~::: BANTEX V HFWHIPS(Carrlnoe90o)VAT121Y. 
IOY/2m 10elo long ysol £17.20 4Y/4m element yagl £10.20 BS i 145MHz .. .. £6.35 I 70H 70MHz .. .. £4.00 
14Y/ 2m 14ele long yogi £22.00 PMH2/702way horneu .. £4..75 BGA l.g, i2m nbreglass .. £8.75 Trunk Lio Mount £$..2:5 
Q.t/2m •elernenlyao1 £t3.20 PMH:2JC Clrc. phasing £4.10 BGA s.s.T2m stainless steel U.50 Magmlllc Baso Mount . • £1.50 
0 5f2m 6el~mentquad £17.60 PMH2!2m 2wayharnc.ss . . £5.50 BSU I 432MHz: £5.00 Sti:i:ndard bnse unwonted deduct £0.50 

TOWERS IN TOTTON-CALL, WRITE OR PHONE ANY BRANCH FOR DATA SHEET 
TE LO M AST 
TELESCOPIC GALVANISEO 
10' sections without or e/w rrgglng. 
Cenlaoe £3.75, ex·stock VAT 8% 
30' £25.00or £43.8Sc/ w rigging 
40• £3I.50 or £56,85 c/ w rigging 
50' £42.00 or £74.SOc/w rtggln9 

HAMTOWER 
SELF SUPPORTING 
Galvnnlsed lattke 10' sec:Hons. free· 
standlno with cllmblno stops, 
Carriage £8.50 c11:·stock 8% VAT. 
30' c/ w b3n Qrllla.go £192.35 
40' c lwbasogrlllago P.0.A. 

TELETOWER 
TELESCOPIC GALVANI SED 
Carriage nnd rigging (RX) odrn. 
42' m8$1.. £121.00(RK £28) 
57' masl. . £17•.00(RK £28) 
79 ' masl.. £224.SO (RK £49) 
101 'mast.. £303.SO(RK £76) 

AMATEUR RADIO (Chas. Young Ltd.) 
170·172 Corporation Street, BIRMINGHAM 84 6UV 

T el : Birmingham (021) 236 1635 Open : Mon-Sat 9.00·5.30 
Mulfi·storey Car Park at rear of shop now open 

RADIO COMMUNICATION May 1977 

VERSA TOWER 
T ILTING TELESCOPIC 
Galvanlsod lnttlce, 20' sectlons 
Post, W4ll, plate, socket mounts 
P25 £156.SO W40 £157.50 
P40 £%07.00 BP60 £275.00 
P60 £249.00 P80 £400.00 
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\liiJ YAESU MUSEN 
vV MOBILE/BASE HF TRANSCEIVER 

FT·1~E (EE-EX) 

FTIOIE FEATURES 
160-10 metre lncluslve coverage 
Multl mode, use, LSB, CW, AM 
Mains 234V and 12V DC 
11' (13!") x 6' x 13• & 30 lbs 
Silky smooth precision VFO drive 
Readout to better than 1kHz 
2 Fix channels per band segment 

Semi break In with sldetone 
3 models E, EE and EX 

THE FTIOIE 

The FT-101E Is a complete station In a rugged 30Jbs. 
package, constructed to high standards using ser­
viceable plug In boards and a complement of 14FETs, 
26 Bi-polars, 3 ICs, 38 Diodes and 3 valves. The 
transceiver with the "built-Ins" which are often not 
available elsewhere or come as costly extras: 

Fully adjustable carrier level 

Rx on MSF (10MHz) and CB 
Front Panel microphone gain 
Indicator LED for VFO operation 
Eight Pole sharp sided filter 

Heater conservation/low power links 
Clarifier with Indicator LED 
SSS and CW filter bandwidths 
Valve PA and driver tube 
100/25kHz crystal calibrator 
Switchable adjustable noise blanker RF speech processor (In IF) 

FTIOI E SPECIFICATIONS 
Frequency range Sensitivity Input power 

160-10 metres transcelve ! for 10dB N + S/N @:14MHz > 260W PIP A3J 
M.S.F. and CB receive > 180W DC A1 (50% duty) 

ModH 
Selectivity > SOW A3 
SSS 2·4kHz at 6dB (1'67:1SF) 

USS, LSB, CW, AM AM" as SSS Audio response 

Frequency stability cw• 600Hz at 6dB (2:1 SF) 0.35-2·7Hz ±3dB 

> 100Hz/iH (A.W.U.) FSK as SSS 
Curler suppression 

< 100Hz for 10% line change 
Spurious responses < -SO dB 

Backlash Image > -SOdB S ideband suppression 50Hz or better Internal spurious <1µV < -50dB 
Antenna Impedance 

Audio output 50 ohms, nominal Spurious radiation 
3W (int. and ext. speaker) < -40dB 

Power requirements 
234V AC 350W Audio distortion D i mensions 
13-SV DC 0·5/5·0/20A < 10% at 3W output 11'(131' ) x 6' x 13" & 301bs 

AT YAESU MUSEN-AMATEUR RADIO EQUIPMENT IS NOT A SIDELINE BUT THE ONLY BUSINESS. 
OVER 130 LICENSED AMATEURS PROUDLY PRODUCE THE MOST DIVERSE PRODUCT LINE AVAIL· 
ABLE, SSB, CW, AM, FM OR FSK FOR MOBILE, PORTABLE OR BASE USE. WRITE TO ONE OF OUR 
DISTRIBUTORS FOR A FREE CATALOGUE. 
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YAESU MUSEN \iii) 
MOBILE/BASEVHFTRANSCEIVER YV 
THE FT221R 

YAESU's state of the art, fully modular, plug in board, 

multimode, 2 metre transceiver renders over the board 

"rats' nest" wiring obsolete. A 134MHz, VCO, automatic 

varicap tuning of transmitter and receiver, gives you an 

exceedingly clean signal, and a sensitive receiver having 

outstanding strong signal handling capabilities. 

FT221 R FEATURES 
144-148MHz inclusive coverage 
Multi mode AM-FM-USB-LSB-CW 
234V AC or 12V DC working 
1H' (14' ) x s• x 111•, and 22lb 
Dual speed smooth VFO drive 
Readout to better than 1kHz 
44 flx channels (4 x 11) (2MHz) 

Semi break-in with sldetone 
Unique automatic tone burst 
P.T.T. microphone supplied 
Front panel adjustable VOX 
Front panel microphone gain 
ALC external phono socket 
70W dissipation PA device 

FT221R SPECIFICATIONS 
Frequency range 
144-148MHz 
600kHz + 10W shifts 

Modes 
use, LSB, CW, AM 

Frequency stability 
> 100Hz HH (A.W.U). 
< 100Hz for 10% line change 

Backlash 
> 50Hz 

Antenna impedance 
50 ohms unbalanced 

Power requirements 
234V AC 30W RX, 90W TX 
12V DC o-GA RX, 3A TX 

Sensitivity 
0·51.V for 10dB S/N at 14·5MHz 

Selectivity 
SSB 2-4kHz at 6dB (1'7:1 SF) 
AM as SSB 
FM 12kHz at 6dB (2:1 SF) 
CW as SSB 

Spurious responses 
Image > - 60d8 
Internal spurious < 11.V 

Audio output 
3W {inf. and ext. speaker) 

Audio Distortion 
< 10%at2W 

OUR AGENTS 

FT221R 

6001<Hz and 1 ·6MHz repeat shifts 
" S"/centre zero/output meter 
Clarifier (IRT with RT + TT) 
2·4kHz SSB 12kHz FM bandwidth 
Adjustable sensitive squelch 
100kHz crystal calibrator 
Switchable noise blanker 

Output power 
> 14W PEP A3j 
> 10W F3, A1 
> 2·5W A3 

Aud io response 
0·3-2·7kHz ± 3dB 

Carrier suppression 
> -50dB 

Sideband suppression 
> -50dB 

Spurious radiation 
> -60dB 

D imensions 
1H" {14' J x s· x 11-f", 221bs 

Amateur Electronics, 
508-514 Alum Rock Road, 
Alum Rock, Birmingham B8 3HX 

South Midlands Communications Ltd, Western Electronics (UK) Ltd, 
S . M. House, Osborne Road, Totton, Fairfield Estate, 
Southampton, Hampshire 504 4DN Louth, Lincolnshire LNU OJH 
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First ANNIVERSARY· CELEBRATION SALE of~ 

We at WCltCUft are celebrating the first ann;versary of the \ ¥ / 
YAESU v opening of ourfactory in Lout h by offering BARGAIN PRICES on 

many items of equipment-FULL LIST BELOW-so celebrate with 

us-ORDER NOW-OFFER IS FOR LIMITED PERIOD ••. • 

* * * YAESU " ANNIVERSARY" PRICE LIST * * * Model Price VAT Total Model Price VAT Total 
FT101E £399.00 £49.87 £448.87 FT221R £299.00 £37.37 ~.37 

FT75B} Slgma·80R £199.00 £24.87 £223.87 
FP75B £269.00 £33.62 £302.62 FP2AC/B £65.00 £8.12 £73.12 
DC75B FTV250 £139.00 £17.37 £156.37 
FR101 S.Dig £359.00 £44.87 £403.87 FT301D £580.00 £72.50 £652.50 
FR101D £319.00 £39.87 £358.87 Fl2100B £234.00 £29.25 £263.25 
FL101 £315.00 £39.37 £354.37 FRG7 £144.00 £18.00 £162.00 

Other models in the "301" range also in stock-ask for prices. All models carry the WESTERN guarantee and 
delivery Is FREE. 

ORDER now to avoid disappointment- CHEQUE, CASH, H.P., ACCESS, BARCLAYCARD accepted-

CW OPERATORS!!! VIBROPLEX "BUG" KEYS IN STOCK! 

FOK 
Multi 2700 
in stock 
£399 + VAT 
= £448.87 
delivered free 
Multi U11 
£219 +VAT 
= £246.37 

Original Standard 
Original De-Luxe 

£24.75 inc. VAT and postage 
£31 .50 inc. VAT and postage .,,. 

SORRY ..• 
We can't see you 

at Alexandra Palace 

because 1977 is our 

EXPORTING YEAR, 

but ... we'll see you later 

at Leicester. 
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Elcrct1onic1 <uH> ud 
Elevate .. . with the Westower . .. " the STRONGER ONE" 

* STANDARD TYPES. RA TED AT 75 MPH WITH FULL LOAD QUOTED 

* HEAVY DUTY TYPES. RA TEO AT 100 MPH 
*MODELS FROM 25.119· ALL TELESCOPE DOWN AND TILT OVER. 
* MODELS FOR A LL SOIL CONDITIONS, WITH/WITHOUT CONCRETE. 
* DESIGNED BY CHARTERED ENGINEERS TO BRITISH STANDARDS. 

* CONSTRUCTED OF HIGH QUALITY SPECIAL A LLOY STEEL 
* ST ANDARD MODEL 40% STRONGER THAN SIMILAR TYPES. 

A Heavy Duty is well w orth the extra. . • • Compare ... 
·-

Size Head Load at 75mph Price (inc. VAT) 

3S (58ft) 125 lbs. £322.92 
3HD (58ft) 250 lbs. £383.40 
4S(75ft) 35 1bs. £410.40 
4HD (75ft) 66 1bs. £452.52 

Head Loads are for unguyed towers. Prices are for framed-post models 
(FP) and are carriage paid except to Scotland, Devon and Cornwall. 
Over-water deliveries also extra. 

Heavy Duty is up t o 100 % stronger than Standard 
O t h e r WESTERN P roduc ts •• • • (Prices inc. post and VAT) 

P M2000 SSB/PEP Wattmeter (3·5-30MHz), none other like it, £48.60 
ASW·1 5 way ANTENNA SWITCH-earths unused sockets, £8.85 
BA-1 1 :1 Balun, 1kW rated, 50239 socket, for wire aerials, £5.91 
WE587 (PL259) UHF coax plug, includes reducer, 51 p 
WE590 UHF in-line connector, 35p. 
W E592 UHF T-adapter, £1 .03 

} 
Plus 32p post up to 10 items. SOp over 10. Over 50 
post free. 

STOP PRESS!! PM2001 VHF PEP m e t e r coming-WATCH THIS SPACE 

Wcutcr1n Elcrct1onic1 (UH) ltd 
HEAD OFFICE(ALL Mall/Enqulrl11) 

Agonte: LES LYSKE, G:l3CDF: NEWTOWNARDS (Ol?47) 812449 
ALAN CAMERON. GM30GJ ALLOA (Ol?59) 21~ 
DAVID SMITH, ~DAX, WATFORD42819 

SHOWROOMS 11: 
LOUTH: Opon9·12, 1·5p.m. MON:-FRI Sal. by IPPolnlmenl. 

F Al RFIELD EST A TE 
5~~i~~:~e'.~~.'2'.:,'~~;:¢.~ :~m~D, Toi. 070327464 Open 

LOUTH, LINCS, LN11 OJH(Tel.Louth(IS01l4t5S/6) LE:C~~~.~~~'.9~~!'.~c~~~1£~~~~;~,GATf, Toi. 88G62. Opin 

RADIO COMMUNICATION May 1977 3-47 



348 

I 

I ~ 
YOUR BEST BUY FOR Y AESU MUSEN I 

THIS IS WHERE YOU'LL 

FIND THE CHAOS! 

THIS IS WHERE YOU'LL 

FIND YOUR ORDER-

AND AT THE BEST PRICE! 

\Iii) 
YAESU v 

CITY CENTRE 3 MILES EAST AT t ALUM ROCK 

THERE' S NO NEED TO SUFFER THE FRUSTRATING CONDITIONS OF CENTRAL 
BIRMINGHAM WHEN YOU BUY YAESU FROM AMATEUR ELECTRONICS­
YOU CAN REACH OUR SURBURBAN LOCATION WITH EASE FROM THE 
MOTORWAYS AND FOR THE MAN WHO PREFERS TO COLLECT HIS GEAR 
WE OFFER THE FOLLOWING : 

1. KEENEST PRICES 
2. LARGEST RANGE 
3. HIGHEST STOCKS 
4. BEST DEMONSTRATION FACILITIES 
5. TOP AFTER-SALES SERVICE 
6. EASY PRIVATE PARKING 

HOW TO REACH US : 
FROM SOUTH AND EAST. We are located approximately two miles from Junction 5 of the M6 from which follow signposts to 
Birmingham. Within t mile turn right at Clock Garage and proceed towards city. After one mile look for traffic lights at Fox & Goose 
and Immediately over the lights take minor left fork Into Alum Rock Road. We are located one mile from this point. 
FROM NORTH. Leave M6 at Junction 6 (Spaghetti) and follow left fork down to traffic island beneath motorway complex. Take 
third turning off to Tamworth. One mile further on follow A4040to the right and within 100 yards vere again to the right, approximately 
one mile further on brings you to the Fox & Goose. Turn right and see preceding directions. 
FROM THE WEST AND SOUTH/WEST. Follow M5 then M6 to Spaghetti J unction (see above), A lternatively, leave M5 at J unction 4 
or 3 and proceed to Inner ring road. T urn South on ring road and leave on A47 (East)'. We are located three miles from this point. 

HOURS : 9.30-5.30 conti nuous including S aturdays-Early closing W ednesday 1pm . 

STOP PRESS I ATLAS 210X AND 215X 
Reduced from £429 to £395 (VAT e xtra) ~ 

G3FIK 

508-514 ALUM ROCK ROAD 1497 
021-127 

Bl RM ING HAM 8 Telex337045 6111 
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antenna specialists 
"THE ULTIMATE CHOICE" 

ASPm 

13G-174MHz lw 3GB 
Gain. DC Groundod. 
Base Station Ant. 

Powor CapobllllY I OOW. 
Tormlnallon so.239, 
Comploto wllh mount· 

Ing bracket• for masta 
up lo 1t· O.D. 

Available now. 
li:14.A4 plus £1.00 

carr iage 

ASPllSiUK 

425-«oMHz 5dB Gain 
Baso SteUon Col lnear 

Power capability IOOW 
Termination Female 'N' 

Typo connector. 
Comploto with mount· 

Ina brackets for maat1 
up lo II' o.o. 

Avallablo now, £15.4t 
plu1 75p carr. 

l 
NEW! 
HELICALS FOR THE FOLLOWING 
PORTA BLES 
Trio T-GX £3.IS 
Trio TR3200 •£3.35 
lcom IC·215 a.IS 

FOR AMATEURS WHO 
DEMAND THE BEST 

ASPA&IOUK ~ 
144-148MHz &dB gain 

DC Grounded Batt 
Statton Collnear. 

Power eopobllllY 3!0W. 
l ength: a.oprox.12' 
Weight: approx. _.lb. 
Rottd wind voloclly; 118 

mph. 
Termlnauon: Mat& 'N' 

T ype Connector. 
Avall1bl1 now. 
£47.25 plua £2..50 cat• 

rl1ge. 
" (p & p for hollcal• 40p) 

~"· . ~· ....... 

NEWI! 
A S P700UK 
430·440MHz, 9d6 onln 

DC grounded baso 
s tation collne~r. ~~ Power capability 250W. 

Length approx 12'. 
Rated wind velocity, 

MOBILE ACCESSORIES t03mph. 
Tormlno.tlon mafo ' N' 

typo connector 
A VAILABLE NOW 
£57.75 pJua~£2.SO caul· 

ago. ~ 
ASl'm 

a Guttor mount aullable 
for UIO with ASP629. 
ASP393 complete wlth 
10' RG-58U cable ond 
PL·259 connector £8.ot 

LONDON 

plu1 aop poet and 
packing. 

AS PR:l32 
Gutter mount sutta.blo 
for uto wllh ASP677. 
ASPEG67, ooolly odopt· 
eb1o for use with other 
ontonnat . Comploto 
with 10' RG·58U cable 
ond PL·259 connector. 
£Lot plua 50p poet and 
packfno. 

11Sttlpe1 of Quality" 

Lee Electronics Ltd. 01-723 5521 
Amateur Radio Exchange. 01-579 
5311 
Terry Barnett, G8BAM. 01·556 9366 

KENT 
Thanet Electronics. 02273 63859 

BEDFORDSHIRE 
Alan R. Morris, G4ENS. 0582 414179 

K·203 
No· hole boot mount . 
suitable for l"hoto snap 
In mount. eaally adapt­
able for other mounts. 
£3.70 plua SOp pool and 
PIC~lno. 

N ew Magnetic Mount ... 
Shown with ASP629, 
bul 0110 fl11 ASP393, 
ASPSn end ASPE667. 
Complete wllh 10' RG-
58U eoblo. 
Q.H plua SOp pot l ond 
packing. 

A6PN7t1UK ~ 
430-440MHz 12dB Goin. 

DC Grounded Bue 
Station Co llnoor. 

Pow or Capablllly ~sow, 
Length approx. 18'. 
Wolghl approx. 9-Slbt . 
Rated wind voloclty 128 

mph. 
Termlnatron Male 'N' 

Typo Connector. 
Avalleble now. 
£ 135.00 plus £2.50 

caulaoo. 

VAT of 12!% to be added to above prices. 
Please send SAE for catalogue of complete range. 
FOR MOBILE ANTENNAS PLEASE SEE 
PREVIOUS ISSUES. 

AVON 
D. G. Smith, G3UUR. 0225 833433 

YORKSHIRE 
The Amateur Radio Shop. 0484 
20774 
Leeds Amateur Radio. 0532 452657 
Nick Sheard, GBKL Y. 0274 51913 

N. IRELAND 
G.I. Amateur Supplies. Ennis· 
klllen 2955 

CHESHIRE 
Bredhurst Electronics. 0829 260708 

SCOTLAND 
Ian Mckechnie, GMSDOX. 078683 
3223 

SOUTH WALES 
J . J. Doyle, GW4FOI. 0639 2942 

NORTH WALES 
Bill Davies, GWBAHI, QTHR 

J. YU, 21 Langley Avenue, Surblton, Surrey KT6 6QN 
SOLE DISTRIBUTOR TO THE AMATEUR TRADE 
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• WATE~~~o~!~~!v~~)~~~!~ONICS 11~·131 
WHICHEVER WAY YOU LOOK AT IT • • • 

IN STOCK 
NOWI 

A LL U K MODELS 

FIT TED 1750MH z 

TONEBURST 
Hil·1~1 MUL Tl-2700 HAS A LOT TO OFFER YOU! 

LATEST MODELS NOW 

INCLUDE :I: MOkHr 

SSB/CW/FM/AM 

FEATURES ln1modfately you aaa lhe FOK Mulll·2700 Tronsc:oiveryou realise II ls a little dlOorent ftom lho 
fHt. Of courso It has oll lhl standard leaturos you would expecl of a modem 2 melro all-modo t'anscolver Jn 
19TI. Bui FOK onglneors h11vo oono e llltlfl fur1her to p rovide the most versatllo 1lnglo package 1tellon 

avallablttoday. In the 1p11.ce av'911nble It ls lmposslblo lo U1t atl 111 many htaturea but If wo whol yout appo· 
t ile a little, we havo 11 t ooUno thal you wllt wnnl to send for the full <C-pago brochure on tho Multl-2700. 

Thet 1uch thlnot at VOX, IRT, nolao blankor, crystal callbrntor. otc., are nued u atnndnrd1 ooea without 
uylng. But FOK 11 a lot moro verHtlle than this. For example, whlh1t other operatort oet bored with Ont 
condltlont on 2 motros you can onjoy the excltmont ot chasing lnter·contlnonlal DX through OSCAR e and 
1, Amorlco, Canftda, Africa, Auula: they are all within your grasp wllh tho Mul11·2700. Simply pron tho 
OSCAR button on tho front oanol nnd you automo11cally roe.Ive lhe 29MHt downllnk atonals. And lor tho 

luluro 70 cn11 downlink planned by JAMSAT an oo11onal converler will be nvalloblo. Thinking ol tranavorl· 

144/148MHz 230V/12VDC 
& + t.tMHr REPEATER 
SHIFT XTALS 

Ing to 70 ems? No problem, 1in1ply plug In a Microwave Modules 11anavorlor ond you lutvo oll·modot oo 
10cms-How about 1b1orblng the excess 2 metre Rf dri ve to the lronavortor? Oon'I worry1 tho MuUf ·2700 has 
1n nll 0 modo fow power awltch-What about repoateroperallon on 70cms 1 That'• all taken cnro of: you can 

orogrammo the Mulll·Z700 lor lwo oddlllonol reooater 1hlll1 at tho Olck of a owltch- Golng gelling a little 
rough? A flip o f the 1wllch brings In the bul lt·ln $peoch dipper for on e111tr1' lew dB of lRlk-power-Sli!od 
coming up on ni ore-arranged frequency? Ju111wltch ovnr lo the 1yntho1lzor and dlnl up lho froquoncy-11 
ho's e. lltlle 11110 1lmply tcavothe synthesizer selllng and twitch Jn tho other vfo to carry on lltl onlno eround 
Iha band-no cronldng of dlnle necessary to OSY from ono end of lho band to tho other-both vfo1 work on 
oil modol1-Cry1talt? You won't need them: thl1 rig has 200 cryatal controlled chnnn111 plue ft vxo to 
complomont Ila varaallllty. With crystals costlno £250 each thM'a worth .£500 nlono. Sand today for the 4 • 
page brochuru eod gut the lull atory. £44.t Inc. V AT & delivery via Stcurlcor 
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Hil·l~I FM MOBILES - AMAZING PERFORMANCE - AMAZING VALVE 

mml for 70 ems Multi-UH 
I ii ~ 3 NOW with 9 channels and 1760Hz 

tone-burst FREE! Hil·l~I for 2 metres Multi-II 
Complete with Autoscan for safer driving! 
IN STOCK NOW 

6MONTHS 

CREDIT ON 

ALL FOK 

TRANSCEIVERS 

Send today 
for full details 

7 
7 channels fitted £199.68 Inc. VAT 

incl 1760Hz toneburst 

FM MOBILES-WORTH MORE THAN A SIDEWAYS GLANCE! S.A.E. FOR BROCHURES 

FROM THE SOUTH EAST WE COVER THE UK @ HUGE STOCKS - FAST SERVICE - FRIENDLY ADVICE 

YAESU MUSEN EQUIPMENT 
FTI01E tron1celvtr, 1S0·10m. 230112•. £AU.U (n.c.) 
SP1018 molchlno speaker conoole .• £17.43 (£1.l!S) 
F\1101 8 molchlng remole vfo .. . • £70.60 (£ 1 .25) 

FT2008 lran1c1lver S0-10m. 260w. • £UO.OO (n.c.) 
FP200B molchlng AC p .1.u. • • £t0.7S (n.c.) 
FL101tron1mlller260w. 1to·10m. • • £365.U (n.c.) 
fR101S rocel11or 1t1ndard 100.10m. £331.ll (n.c.) 
FR101D receiver de-luxe 1150-2m. 

ptua short wove btoadcast •• £A31.7S (n.c.) 
FR10100 a1 abovo wJlh d igit.al coun· 

te t • • . • . . . . £540.oo (n.c.) 
Fl21008 ilneor 1200w. lnpul • • • • Uft.00 (n.c.) 
YP ISO dummy lood/wa11me1er •. £47.52 (£ 1.00) 
Y0100 monllor 'scope • • • . £1%7.44 (£ 1.50) 
YC3SSD 200 MH1 counler .. £150.12 (n.c.) 
FT221 2m. ub/cw/ lm/ nm lrnnscelvor £311.00 (n.c.) 
YD844 toblo microphone .. • • £20.2S (J5p) 
YDl4& hond mlcroohono . • . • £8.43 (75p) 
FRG7 Genera l covorngo receivers £16a.OO (£2.00) 

VHF ANTENNAS BY JAYBEAM 
SY/2M 5 clement yagl . • • , £1.M (£1.00) 
8Y/2M 8 elemenl vaol • • • • .. tt.10 (£1.00) 
IOY/2M 10 elemenl viol •• . . £1t.u (£ 1.SO) 
P8 MI0/2M 10 ele. porabeam . . £23.00 (£1.SO) 
PBM1'/2M 1' •'•· parabeam •• £2US (.£1.75) 
SXY/2M 5 ele. crossed yaol • . • • £14.SO (£ 1.25) 
8XY/2M 8 ele. crossed YIOI • • • • £1'.10 (.£1.SO) 
10XY/2M 10 el•. croued v•ol £23.tS (£1.75) 
~/2M 4 ele. quad .. .. £14.tS (.£1.SO) 
06/2M 6 ele. quad •• •• £1UO (£1.7$) 
DS/2M 5 ele. slol foci . • .. •• £12.35 (£1.25) 
D8/2M 8 ele. slot fed • • •• • • £11.SS (.£1.SO) 
X0 /2M crossed dipoles • • . • £1.40 (.£1.00) 
UGP/2M ground plane vertlcol Lt.ts (.£1.00) 
H0 / 2M Mobile halo head only • • £3.SS (SOp) 
HM/ 2M Mobile holo wllh masc • • £3.00 (£2,75) 
PMH/2C 2 way ph111lnu horneH for 

circula r polciirlaotlon • • • • &4.00 (15p) 
PMH2J2M 2 w ay phasing harneas for 

2 of 2 metre antennoa • • a .15 t7Sp) 
PMH4/2M 4 way phasing hornou •• £14.15 (.£1.00) 
S\IMK/2M mounllno kit lor vertical 

pol . for 2 1101 feds .. .. • • '3.4S (7Sp) 

UHFANTENNASBYJAYBEAM 
Dl/70cm. 8 ore. 1lot led • . £14.05 (.£1.25) 
PBM18/10cm. 18 tit. p arabeam .. £1US (£ 1.50) 
MBM48/70cm. 48 t1o. multlbeam . . £1t.&s (£ 1.50) 
M8M88/10cm. 88 ele. mulllbeam •• £21.30 (£ 1.75) 
liXY/ JOcm. 12 ele. croued yogi •• Uf.00 (£1.50) 
PMH2/10cm. 2 w1y phaolng hamess £5.30 (75p) 
PMH4/70cm. 4 way ohH lng harness £11.tO (£\.C>O) 

MOBILE ANTENN AS BY JAYBEAM 
TAS 2m. S/81h orau whip wllh 4m. of 

coble . • £11 .80 (£1.00) 
U5 l0cm. cot I near 5.6d8 oaln and 4m. 

of coble • • • • •• £11.80 (£ 1.00) 

HY· GAIN ANTENNA& 
12.AVQ 10-20m. vertlcol 2KW . . . £31.eo (£ 1.50) 
14AVO 10..0m. vertlcal 2kW. • . ~.40 (£ 1.50) 
llAVTIWB 10-BOm. vertlcal 2'1.W . .. £7Z.45 (£2.00) 
TH3 JNR 10-20m. yogi 600W . . • .£1113.00 (£2.00) 
TH3 Mk3 I0-20m. yogi 2'1.W . •• •• £154.12 (£2.50) 
BNllG ba lun 2kW. .. •• £13.50 (50p) 

MICROWAVE MODULES 
MMC 2m. conv. IF 2-44-6 21·30 .. £20.2S (36p) 
MMC 70MHz conv. 24.30 .. . • £22.50 (36p) 
MMMC 70MH1 conv. 28-30 t locol 

osc. . . • • • • • • • • £22.50 (36p) 
MMC 2m. conv. 28-30 + local osc. £22.50 (36p) 
MMC 70cm. conv. 28-30 or 144·148 •• £22.50 (36p) 
MMC 1218/144 or 28·30 • • • • £21.IZ (36p) 
MMDO 50 50MHz counler • £66.115 (36p) 
MMD SOOP SOOMHz pro-scaler £27.00 (36p) 
MMT 432128 JOcm. franove rler •• £1ot.OO (36p) 
MMT •32/14-C 2m. lranovorter •• £149.U (36p) 
MMT 14-C/28 2m. lronoverter • • £11.17 (!lep) 

ROTATORS 
AR30 entonna tototor •• 
AR40 ontenno rotator . • 
CO« antenna rotator .• 
Ham II antenna rotator 
CO bearing •• . • 
Stolle 2010 antenna. rotatot 
Stolle 2030 ontonnn rotnlor .• 
S tollo alig nment boru'lng 

£14.40 (£1.50) 
• . £51 .50 (£1.50) 
•• £lot.IS (.£1 .75) 
•• £145.00 (£2.00) 
.. £4.21 (SOp) 
•• £45.50 (.£1.50) 
• • £51.0S (£1.50) 
• • £11.2$ (SOp) 

m MAIL ORDIR & HEAD OFFICE: HOCKLEY AUDIO, 31 SPA ROAD, HOCKLEY. ESSEX. TEL. 03-TM eas (2 llnH) 

AGENT$-G3XTX J.R. El..:tronlco, 118 Colllor Row Lano, Romford, E"••· Toi. Romford (0108) - . a ALL PRICES 
INCLUDE VAT 

G300T 8redhur1t EJKtronlc:e. WUlowbrook1 School l.atl•. lunbu,.,. Ch11hlr•. T• I. Bun bury (0820) 280708 
GM3GRX Eric Slmpoon, e Drooolo Rood, Folklrt, Sllrllr191hlro. Tol.-.-

MONDA Y TO SATURDAY 9 A .M. TO 5.80 P.M. EARLY CLOSING WEDNESDAY 

CARRIAGE AT 
COST 
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PAUL 
GlVJF lllICOMI, 
THE UNBEATABLE 
PAIR FOR VHF-FM 

MORE AND MORE PEOPLE 

ARE GOING TO BE SAYING 

"I LIKE ICOM" 

Two excellent rigs have b een 
added to the pol,'!ular ICOM 
range: The 215, a 3W hand port· 
able, and the 240, a 10W synthe· 
sised programmable mobile 
transceiver. 

DIICOMl IC-140 £198 

The IC·240 Is the start ot a revotullon tn 2 metro transceivers, It has all the edvan· 
tage• ol tho highly popular IC·22A, with Its easily selected 22 Channel capability, 
but does It all with a phase lockod a)'ntl'\ealted system. Hence you can progl'8m It 
for all 22 channelo WITHOUT HAVING TO BUY ANY CRYSTALS. Chonnols are 
hard wired using diodes according to clearlydeacrlbed Instructions. We supply the 
UK version with 15 channels alreacl)' wire-cl In. thoao belno 10almplex and 5 repeater. 
Thus thero are 7 more frequenclos for you to program at your own whim-Ideal for 
RAYNET and local net uso. You can program for any o f tho 80 channols st 25kHi. 
apoclng between 1"4 and 146MHz. 
As an optional e:ctre, a acannlno s:.iatem w lll bo avallnblo shortt~ which will acan 
all 22 channels. 
Tho ICa240 has the same excellont FM porformanco at tho well known and highly 
popular IC-22A. 
Duplex(for repeater u so) operates by shifting tho RECEIVE freQuoncy. This means 
t hat by awltchtng to SIMPLEX when using a ropenter channel you wlll automntlcally 
bo Ua·tenlng on the I NPUT channel of tho repeater without having to wire In spoclnl 
''Revor&o Repeater'' channels. A 1750Hz tono bur1lll1 of course, built In. 
The channels already prpgrammed are: 
SIMPLEX SO, S16, $17, $18, S19, 520, S21, $22, S23, 524. 
REPEATER R3, R4, RS, RS, R7. 

NOT E: PRICES MAY VARY ACCORDING TO THE ST ATE O F THE 
POUND A NO VAT 

Cf 41ICOMI IC-115 £162 
(with 1Z channels fitted) 

(while sloe~• laot) 

ICOM are pleased to Introduce their first FM portablo and a carotul loo)c at the 
foatures will soon show how popular It's oolno lo b e. You can use It ANYWHERE. 
Chango. vehicles, uae It In tho shack Of toke It for a wal)c to tho local hlgh spot end 
you have the high quality FM communlcallon, tor which ICOM aro so famous, nva11· 
able all the lime. The batteries aro largnr thnn those of Its competitor•. thus gl..,lno 
considerably longer Ille. The 3 watt output and ht oh sonslllvlty rec"iver makes It a 
useful main station set 1 whcro It can boopcro.tcd from an external p ower supply nnd 
a goo.d antenna svstem. Thus the IC·215 can be a good stnr tlng point for tho man 
who has Just obtained hla licence and wonts to got on the air without havlno to 
spend too much~money. 
Tho unit lncorpouites 15 channels to select from: 12. by the m111ln chonnot &oloctor 
ond a lurthor 3 by tho function swltch. All c rystals are plug·in typo HC-25/ U and are 
tho same a1 tho crystal a used In the popular ICa22A. Bolng iundamcntat crystals, 
they ~o tunable over a reasonably wide range end a separate tr immer Is supplled 
for oach crystal makfng accurate freauonc·y adjustment possible. This l s very 
lmpoirto.nt for optimum results with minimum lnlerierence. 
Tho output power can be switched to 3W on HT for long dietanceworkorQ·SWon 
LOW for short d lstBnce contacts or working e n~arby repeater. Battery consumptlon 
Is mlntmlsod In tho LOW power mode. 
Sockets for oxternal power and antenna ero pro'lldod on the rear. Tho antonna 
sockot takos a standard Pl.259 plug and, a 1uUy collapsible antenna Is bul lt Into tho 
top of the rig. This can be unscrowed and tomoved to pro'llde a screw socket for a 

::~~~~,:~~,:~ :n"J~~~:d :~:i:;~o ~~~2fs". Antenna Spec1ellst flexible antonna 

Why not 1ee and buy tho excellent ICOM r• _ngo at )'OUt neatest T han et a.gent-phone for an evening or w oektnd demonat ra.Uon. 

LONDON-Torry G88AM (01-5569366) W ALES-Tony GW3FKO (0222 7Q2982) NORTH-Poler G3TPX (022678 2517) • . . Peler has 
SCOTLA NO-lon GM8DOX(078683 3223) MIDLANDS-Tony GBAVH (021) 329 2305 outlots In 
DEVON-Bob G3PQH qthr NORTH WEST-Gordon G3LEQ (Knutsford (0565) •040) HULL-Tony (0482 883392) ond the NOR!H EAST 

HP TERMS NOW AVAILABLE 

YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM 

THANET ELECTRONICS 
143 Reculver Road, Beltlnge, H erne Bay, Kent (02273 63859) 
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Cf llICOMI DAVE 
G4ELP 

THE MOST POPULAR LITTLE SSB RIG ON 
THE MARKET 

Cf ll lICOMl IC-202 il72.00 
INCL. VAT (£35.00 deposit) 

The IC-202 Is a 2 metre SSB/CW transceiver designed to be operable anywhere, 
like most portables, but with big station features such as a very effective noise 
blanker, RIT, S & RF meter, and a fuli 3 watts output. Two built-In crystals In the 
stable VXO allow operation between 144·0 and 144·4MHz. If you wish to expand 
the range of the IC-202, I com have also provided 2 spare crystal scockets for your 
convenience. With a slight retuning of the IC-202, and Installation of a special 
crystal, you may also work through Oscar. 
The aluminium dlecast frame provides a very strong yet light housing for the 
2 circuit boards and the aluminium sides snap off easily If service Is ever neces­
sary or to change the batteries. 
The IC-202 operates on 9 Inexpensive C cell batteries, or an external 13·8V DC 
source. We recommend the IC-3PS which not only provides power for the IC-202, 
but also doubles as a stand and holder for tho IC-20L 10 watt linear amplifier. 
You can use the built-In wblp antenna for portable use or another antenna con­
nects to tho external antenna connector on tho back of tho IC-202. 
We feel sure that you will have years of lasting enjoyment from an IC·202, manu­
factured by the leader In communication equipment: Inoue Communication 
Equipment Corporation. The signal ls as clean as you would expect from ICOM 
equipment-It won't get you Into repeaters unlntentlonaliyl 

FEATURES: 

* Power Indicator LED 
* Sand RF meter 

* CWorSSB 
* Noise Blanker 
* 4 position crystal switch 
* Built-In speaker with socket for 

external speaker If required * Dial calibrated on 10kHz Increments 
wilh a total coverage of 200kHz. The 
operating frequency Is read by add· 
ing the frequency shown on the dial * 
to that shown on the crystal switch. 

* External VFO socket. 
Whip antenna and socket for 
external antenna 

* RIT. Independently swings the * 
receiver frequency by ± 3kHz. 

External 13·6V DC Input or Internal 
batteries 

ACCESSORIES SUPPLIED : 
Microphone 
Microphone Case 
Shoulder Strap 
Power Supply Plug 
Earphone 
9 Dry Cells type C 
Comprehensive English Handbook 

OPTIONAL EXTRAS: 
9 x NI-Cad Batteries £22.00 + £1 
p&p 

Charger, £12.00 + 50p p & p. 

Don't forget the IC-30A for 70cms, £225 incl. VAT 

YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM 

THANET ELECTRONICS 
143 RECULVER ROAD, BELTINGE, HERNE BAY, KENT 

Phone 02273 63859 (2 lines) Telex 965179 
Direct Ansafone line (evenings) 64283 

RADIO COMMUNICATION May 19n 353 



354 

Radio Shack Ltd 
WE LOOK FORWARD TO SEEING YOU 
AT ALEXANDRA PALACE 6-8 ·MAY 

PRICES INCLUDE VAT 

R. L. DRAKE PRODUCTS 
RECEIVERS & ACCESSORIES 
R-IC Recelvor-SSB, AM, SW. RTTY 
FL2SO Filler for R-IC (0.250~HzJ •• 
FL500 Filler for R-4C 
FL 1500 Flllor for R·4C (1.5kHz) 
FL4000 Flltor lor R-4C (4.0~Hz) 
Fl.8000 Fiiier for R·4C (6.0f<HzJ 
4-NB Nolt e Blonker1or R·4C 
MS-4 Matching Spoakor for R-IC 
FS-4 Frequency Synlhosl zor lor R-4C/T-

4XC/ SPR-4 .• .. • . .. 
Interface Kit To mod. fS·.C for use wUh 

SPR-4 
SPR~ Receiver-general purpose 
AL-4 Loop Anlenna for SPR-4 only (ISO· 

1600kHz) •• .. 
5-NB Nolso Blanker for SPR·-4 
SCC-4 100kHz Cnllbralor 1or SPR-4 
TA·4 Trenscelvo adaptor for SPR-4. T-

4XC 
DC Power Cord 1or SPR·4 .• 
Amnteur Banda Cryatal Kit for SPR-4 •. 
T ime & treq. Cey&tal Kii tor SPR-4 •• 
MA RS Crysl al Kit 1or SPR-4 
Teletype Commercial Kii tor SPR-4 
Aoronaullcal Cryelal KllforSPR·• .. 
Marino Cry1tal Kil for SPR-4 
Troplcal Banda Cryelnl Kit tor SPR-4 
RY-4 Teletype odaplor tor SPR-• 
DSR·2 Digllal Receiver 
SSR·1 Recelvor-aeno1el purpose 
HS-I Heodohonos for SSR·1 

TRANSCEIVER & A CCESSORIES 
T R-IC Tran1celver-SSB 
34-PNB Plug-in Noise Blanker for TR-4C 
AC-4115/ 240¥ P.S.U. lor TR-IC. T-IXC . . 
DC-412v P.S.U.1or TR-4C, T-IXC. R-IC 
MMK-3 Mobile mounllng ~11 lor TR·4C .. 
RV-4C Remo lo v ,f .o. tor TR-IC • • 
FF-1 Crystnl Conlrol tor TR·4C •• 

TRANSMITTER & A C CESSORIES 
T -IXC Tranemlller SSS 
L-48 Llnonr Amplifier&. Power Supply .. 
MN-4 Antenna Mntch Network 
MN·2000 An1enna M aleh Network •• 
W-4 RF wettmeter 2·30MH1 
WV-4 RF wallmelor 20-200MHz • • 

ADDITIONAL ACCESSORIES 
TV42LP Low Pass filter 100w 
TV3300LP Low Pau Fiiier • , 
RP·SOO Rocolvor protector . . 
7072 Hand M icrophone 
7075 Deak Microphono 
Accessory Crystals for ft ... c, T-4XC, 
SPR-4 
Fixed Frequency Cry1tal1 •• 
Spare Operating Manuals •• 
Spare OSR-2 Operating Manuols •• 
RCS-4 Remote Control Antenna Swilch 

ATLAS 
ZIOX 10-S0m SSB Transceiver 
215X 15-150m SSB Trnnacelver 

£450,00 
£40.SO 
£40.SO 
£40.SO 
£40.SO 
£40.SO 
£54.00 
£20.25 

£111.25 

£7.43 
£472.SO 

£2),63 

£54.00 
£15.7S 

£2'7.00 
£4.05 

W .75 
£20.25 
UG.2S 
t.IS.75 
£&51 
£14.55 
£12.38 
£15.75 

£2227.SO 
£11M.SO 

£1.18 

£450.00 
£6t.75 
£93.38 

£103.SO 
£5.18 

£93.38 
£37.13 

£450.00 
Ul7.SO 
£85.SO 

£171.00 
£54.00 
£12,M 

£10.13 
£ti.CO 
£58.SO 
£14.18 
£28,13 

£4.SO 
£7.18 
£3.M 

£15.75 
uc.oo 

Above models OUed with Nolie Blankor 
2:2'().CS Con1ole end AC Power Supply 
200-PS AC Power Supply .• 
OMK Do luxe Mobllo Mount 
DCC DC coble •• 
MBK Moblle brackel kll • • • . • • 
MT·1 Mobile antenna matching trans· 

former. . . . .. .. 
PC-120 Plug-In Nols~ Blanker 
IOX Crystal Osclllalor 
DD·6B Dlgllol dial •• 
VX·S VOX accessory 

YAESU 
FT· 101E Tranacolver .. 
FV-101B Romoto V .F.O. .. , • . . 
FT·200B Tran1calve r and Power Supply •• 
FT-2:21R 2m Transceiver 
FR-1010 Receiver •• •• 
FR-10100 Dloll•I Recei ver • • 
FL-101 Transmitter . • •• 
FL-2100B Llnoor Ampllflor .. 
SP·101B Speaker console •• 
Y0·1CMJ Monltorscope • • . • • • 
YC-601 Dlgttal readout u·n1t for 101end401 
YD-846 Hand-hold microphone •. 
FRG-7 Receiver general coverage 

NYE KEYS (Stralghl Morse Koys) 
Modol 312.001 .. 
Model 312.()()2 .. 
Modol 312-003 •• 
Modol 312-004 •• 
Model 322.001 .. 
Model 322.003 . . 
Model <!04.()()2 . . 

PRESTEL 
MC-16 Transistorised fleld strength meter 

UHF/VHF/FM 

MFJ 
CWF-2BX CW flllor • • • . .. .• 
CSP-52DBX Super logarllhmlc Speech 

Processor . . . . . • . . 
CSP·5208X2 Do I uxe version ot above 

SWR/POWER METERS 
SWR-10 S lncle molor 
SWR-50 Twin meter •• 

CO PAL CLOCKS I 
Model 225 24 hr motor .. drlvcn dlgltal 

HAM RADIO PUBL.ICATIONS 
Novice Radio Guido .• 
Hom Notebook Vol. 1 
Hem Notebook Vol. 2 

HUSTLER 
M0-1}2 foldovar me&t 
BM-1 Bumper mounl 
C-32 Ball mount 
C-29 Stainless steel aprlno .• 
RM-10 10m Resonator 
RM-15 15m Resonator 
RM-2020m Resonator 
RM-40 40m Rosonetor 
RM-90 SOm Reson1ttor 
SF-2 2m i w hip 
DCL Dlscone 80-SOOMHz , • 
CG·1« 2m Collneor . • 

£516.38 
£118.12 
£74.25 
£31.00 
£1.45 
Q.;si 

£11.00 
£40.50 
£42.75 

£180.00 
£31.00 

U.7S 
£1.11 
£1.43 
U.33 
£1.43 
U.N 

£18.22 

Ul&.00 

£21.00 

£31,2$ 
£4$.00 

U.80 
£12.10 

£6.75 

£2.SO 
£2.50 
£3.SO 

£13.IM 
£10.35 
£5.08 
£1.75 
U.34 

£10.17 
£11.14 
£13.IM 
£14.73 

£20,47 
£2$.2$ 

CGT-14• 2m Collnear with mount 
G&-144A 2m Colinear for base station .• 
RM·80S 80m high power resonator 
"STY 10-40m Vetllcnl 
QD-1 Quick disconnect 
5105 top section only of above 
DCX •. .• .• • • 
HLM Trunk lip movnt w ith com . • 
MM-1 Mounl 
RSS·2 Spring • • 
SSM-3 Spring . • 

MICROWAVE MODULES 
TRANSVERTERS 
MMH32/28 .. 
MMT4321144 .. 
MMT 144/28 

CONVERTERS 
MMC 144/any IF 
MMC 1«/28 LO 
MMC 70/any IF •• 
MMC70/28 LO 
MMC 432/any IF 
MMC 1296/ony IF 

FREQUENCY COUNTERS 
MMDOSO 
MMD 050/ 500 •• 

VARIOUS 
MMA 144 2m preamp .. 
MMD SCO-SOOMHz prucaler 
MMV 1296 70cm-23em vareetor ltlpler • . 

£38.00 
£51.75 
£19.00 
QS.U 
£10.23 

£13.N 
£12.S'I 
£5.12 
£4.15 

£10.35 

£1ot.t3 
£1U.6J 
£111.A 

£20.25 
£22.50 
£20.2.5 
U2.50 
UA.75 
£21.U 

£61.16 
US.32 

£14.~ 
£21.13 
£33.lS 

VERSA.TOWER~ 
W25 Wall-mounting Tower £1H.OO 
W40 Wall-mounting Tower £11t.541 
W60 Wall-mounting Tower £%t4.12 
P25 Pott-mounting Tower . . £111.IO 
P40 Pott·mountino Tower . • £m.51 
PGO Poat-mounting Tower . • £261.12 
Carriage on the above wlll be charged al cost 

G-WHIP 
Trlbandor helical 
addltlonal coll1 for 40m, som. 160m each 
Mulllmobllo 77. . .. .. • • • • 
additional colts for 40m. eom, 160m, each 
Tolucoplc whip 
Baso mount single hole flxlng 
bHO thread adnp1or . • 
ExtendOf Od 40 booster ror MulUmoblle 77 

BANTEX 
BS 144MHt i fibreglau whlp 
BGA 1«MHz ~ slolnless whip 
Moonotlc Base Mount for either of the 

oboYe •• 

JAYBEAM ANTENNAS-Full ••no• 
HY-GAIN 
Hytowor .• 
12AVQ .. 
14AVQ .. 
14RMQ . . 
18V •• 
18AVT • • 
TH2MK3 
TH3Jr •• 
TH3MK3 
TH6DX.X 
HY Quad 
011-10-15 
103BA • . 
153BA •• 
2D3BA •• 

LARGE SAE FOR DETAILS 

£11.U 
£5.<CI 
UI~ 
£5.<CI 
£2.08 
£2.<47 
£A>.73 
U.22 

£10.80 

£205.IO 
£38.80 
£53.~ 
£11.IO 
£27.56 
£76.21 

£1ot.16 
£112.-43 
£150.08 
£118.43 
£172.IO 
£117.IM 

£51.:ZO 
£63.00 

£117.56 

BARCLAYCARD DRAKE * SALES * SERVICE ACCESS 

RADIO SHACK LTD. 188 BROADHURST GARDENS 
LONDON, NW6 JAY 

Giro Account No. 588 7171 Telephone: 01-624 7174 Cables: Radio Shack, London, NW6. Telex: 237t7 
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COUNCIL 

President 
Lord Wallace of Coshiny 
Executive Vlce-Preeldent 
D.S. Evans, G3RPE, PhD, BSc, MIM 
Immediate Past-President 
E. J. Allaway, MB, ChB, MRCS, LRCP, 
G3FKM 
Honorary T reasurer 
J. 0. Brown, LLB, FCA, G3DVV 
T elecommunications Liaison Officer 
R. F. Stevens, G2BVN 
Ordinary members 
P. Balestrlnl, TEng(CIE), MITE, G3BPT 
J. Bailey, G3HCT 
C. H. Parsons, GW8NP 
D. M. Pratt, BTech, MIEE, MIERE, G3KEP 
R. F. Stevens, G2BVN 
G. M. C. Stone, G3FZL 
C. J. Thomas, G3PSM 
Zonal members 
Zone A. B. O'Brien, G2AMV 
Zone B. J. Anthony, G3KQF 
Zone C. D. J. Andrews, G3MXJ 
Zone D. W. A. Scarr, G2WS, MA, FBIS 
Zone E. D. M. Thomas, GW3RWX 
Zone F. W. F. McGonigle, Gl3GXP 
Zone G. A. M. Allan, GM3ZBE 

REGIONAL REPRESENTATIVES 
Region 1-W. M. Furness, G3SMM 
Region 2-R. C. Andreana, G4CMT 
Region 3-H. S. Plnchln, G3VPE 
Region 4-T. Darn, G3FGY 
Region 5-P. F. Chilcott, G4BBA 
Region 6-D. C. Andrews, G4CWB 
Region 7-N. A. Smith, G3HFO 
Region 8-D. N. T. Wiiiiams, G3MDO 
Region 9-H. W. Leonard, G4UZ 
Region 10-R. G. Barrett, GW8HEZ 
Region 11-P. H. Hudson, GW31EQ 
Region 12-F. Hall, GMSBZX 
Region 13-A. B. Givens, GM3YOR 
Region 14-A. J. Mitchell, GM3UDL 
Region 15-H. J. Campbell, GISFOK 
Region 16-R. E. G. Kendall, GSBNE 
Region 17-L. Hawkyard, GSHD 
Region 18--P. J. Fay, G3AKG 
Region 19-D. S. Smith, G4DAX 
Region 20-G. Mather, G3GKA 

HONORARY OFFICERS 
Awards managers 
hf-C. R. Emary, GSGH 
vhf-Jack Hum, G5UM 
Emergency communications manager 
P. Balestrlnl, G3BPT 
Intruder Watch organizer 
S. A . G. Cook, GSXB 
Microwaves manager 
D. S. Evans, G3RPE 
QSL Bureau manager 
A. 0. Miine, G2MI 
Slow morse organizer 
M. A. C. MacBrayne, G3KGU 
T aped lecture library curator 
S. W. Coursey, G3JJC 
Trophies manager 
P.A. Miies, G3KDB 
VHF manager: D. A. Evans, G30UF 

Correspondence to RRs and honorary officer& 
should be addressed dlrecUy to them (QTHR). 
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RADIO SOCIETY OF GREAT BRITAIN 
35 Doughty Street, London WC1N 2AE 

Te:ephone 01-837 8688 
Founded 1913 
Incorporated 1926 

Member society, International 
Amateur Radio Union 

PATRON : HRH The Prince Phlllp, Duke of Edinburgh, KG 

The national society representing all UK radio amateurs 

Membership ls open to all those with an active Interest in radio experimentation and 
communication as a hobby. Applications for membership should be made to the general 
manager, from whom full details of Society services may also be obtained. 

GENERAL MANAGER AND SECRETARY 

G. R.Jessop,CEng,MIERE,G6JP 
EDITOR 
A. W. Hutchinson 

ANNUAL SUBSCRIPTION RATES 

UK corporate: £8, Including VAT. 

A ssociates under 18: £3. 

O verseas : £8. 

Students aged 18 to 21: £4.50. 

OAPs wHh 15 years' membership : £4.50. Affiliated societies: £6.50 (Including 

Radio CommunfcaUon): £3.25 (excluding Radio CommunlcaUon). 

COMPOSITION OF RSGB ZONES 
Zone A: Regions 1, 2 and 18 
Zone B : Regions 3, 4 and 5 
Zone C: Regions 7, 8, 19 and 16 
Zone D: Regions 6, 9, 17 and 20 

Zone E: Regions 10 and 11 
Zone F: Region 15 
Zone G : Regions 12, 13 and 14 

Region 1 

Region 2 

Region 3 

Region 4 

Region 5 
Region 6 
Region 7 

Region 8 
Region 9 
Region 10 

Region 11 
Region 12 
Region 13 
Region 14 
Region 15 
Region 18 
Region 17 
Region 18 
Region 19 
Region 20 

COMPOSITION OF RSGB REGIONS 
Cheshire, Cumbria, Greater Manchester, Isle of Man, Lancashire, 
Merseyside. 
All that part of Humberside north of River Humber, North Yorkshire, 
South Yorkshire, West Yorkshire. 
Hereford and Worcester, Salop, Staffordshire, Warwickshire, West 
Mldlanda. 
Derbyshire, all that part of Humberside south of River Humber, 
Leicestershire, Lincolnshire, Nottinghamshire. 
Bedfordshire, Cambridgeshire, Northamptonshire. 
Berkshire, Buckinghamshire, Oxfordshire. 
Greater London south of River Thames, Surrey Including that part of 
London north of the Thames administered by Surrey. 
Kent, East Sussex, West Sussex. 
Cornwall, Devon. 
Dyfed, Gwent, Mid Glamorgan, Powys, South Glamorgan, West 
Glamorgan. 
Clwyd, Gwynedd. 
Grampian, Highland, Island Authorities, Tayside. 
Borders, Fife, Lothian. 
Central, Dumfries and Galloway, Strathclyde. 
Northern Ireland. 
Essex, Norfolk. Suffolk. 
Isle of Wight, Channel Islands, Dorset, Hampshire, Wlllshlr .. 
Cleveland, Durham, Northumberland, Tyne and W ear. 
Greater London north of River Thames, Hertfordshire. 
Avon, Gloucester, Somerset. 
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Morse test fee 
The Home Office advises that from I July 1977 the fee for 
the amateur licence morse test will be increased to £6. 

Affiliated societies' correspondence 
Officers of affiliated societies when writing to RSGB on 
behalf of their societies are asked to quote the society's 
callsigo. This will speed up the handling of renewal sub­
scriptions and amendments to the records, particularly 
changes of address to which Radio Communication should 
be sent. 

Personal insurances for members 
Readers will no doubt remember the earlier reference to 
club insurances provided by the Sun Alliance & London 
Insurance Group. They may a lso be interested to know that 
the Sun Alliance automatically provides accidental damage 
cover on all television, radio (including communication 
equipment but not an{ennas and masts), hi-fi and similar 
equipment while io the home as part of their new Master­
Cover policy on the contents of the dwelling. 

Preferential terms are available to members of the Society. 
For further information please contact: Sun Alliance & 
London Group, 40 Chancery Lane, London WC2A lJB 
(Telephone: 01-831 7414 Ext 261). 

Facts and figures 
The Home Office advises that the following numbers of 
amateur licences were in force at 30 March 1977: 

Class A 16,011 Class B 6,349 
At the same date the latest callsigos issued in the G4 and 

GS series were G4FXV and G8NFY respectively. 

BARTG Convention 21 May 1977 
The annual convention of the British Amateur Radio Tel­
printer Group will be held on Saturday 21 May 1977 at the 
Village Hall, Meopham, Kent. The features include lectures, 
trade stands, bring-and-buy stall and a tape factory, a ll of 
interest to the rtty enthusiast. 

Doors open at llam. Trains to Meopbam station will be 
met until 1.15pm. 

Raynet 
M ilton Keynes Group held their first annual dinner on 26 
March where the guests of honour were Mr Bernard Beckett. 
the county emergency planning officer, and his wife. A 
pleasant evening was enjoyed by all. After d inner Mr 
Beckett spoke on how pleased he was that cBPOs had been 
appointed as user services, and the role he saw R aynet play­
ing in county emergency plans. 

May we remind would-be members in Milton Keynes 
that group expansion is vital in the new city. Applications 
should be sent to Mrs L. A. Crane, G3PED, QTHR, 
honorary registrations secretary. 
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VACANCY AT HQ 

Technical secretary 
A vacancy exists a t RSGB HQ for a technical secre­
tary to deal with technical matters related to a number 
of the Society's activities, and to attend certain com· 
mlttee meetings to provide liaison between those 
committees and HQ. 

Applications are invited from technically qualified, 
active and licensed amateurs, giving details of past 
experience and sa lary required. They should be 
addressed to the general manager at RSGB HQ and 
marked "Confidential". 

"The G3PLX Mk2 rtty video display unit" 
The author of this article published in the Apri l issue advises: 
(1) ln Fig4 pin 15 of JC27, lC28 and IC29 should be earthed. 
(2) With some PROMS used for IC2 and IC3, it has been 

found necessary to add O·OlµF capacitors from pin 15 
of IC2 and IC3 to earth to prevent spurious triggering 
of the L TRS/ FIGS latch. 

(3) Catrorucs Ltd, Communications House, 20 Wallington· 
Square, Wallington, Surrey SM6 8RG are offer ing kits 
of integrated circuits, including programmed PROMS, 
and Veroboards. 

(4) The Clare-Peadar KB5 keyboard is available from 
Electronic Brokers, 49-53 Pancras Road, London NW I 
2QB, price £22.68 inclusive of VAT and postage. 

RNARS morse proficiency transmissions 
The Royal Naval Amateur Radio Society runs the popular 
morse transmissions (QRQ runs) on the first Tuesday of 
each month on 3,520kHz ± QRM at 2000 local time (UK), 
from the RNARS HQ station G3BZU. 

Speeds are transmitted from 15wpm to 40wpm in incre­
ments of 5wpm. All speeds are of a 3min duration and must 
be copied 100 per cent correct. Certificates a re awarded for 
the 15wpm and 20wpm copied correctly, with endorsement 
stickers at a lJ other speeds. A person mus t obtain the basic 
certificate before endorsement stickers can be obtained, and 
even then they must be claimed in chronological sequence. 
A charge of 30p is made for each certificate, and an sae is 
required for endorsement stickers if not claimed with the 
basic certificate. The equivalent in JRCS is acceptable 
from people in Europe. 

The initial scheme was started io December 1962 by Dave 
Pilley, G3HLW (now VK2AYD), who was also the first 
QRQ manager. The 15wpm run was only introduced to the 
runs in January 1975, and has since proved very popular 
among the slower morse readers. At present the QRQ 
manager is Mick Puttick, G3LIK, who makes up the texts, 
operates the transmission, marks the submitted copies and 
issues certificates and/or stickers to successful applicants. 
Since the transmissions began there has been a total of 859 
certificates issued not only to amateurs in the UK but all 
over Europe, where the battle to read through the heavy 
interference is on the increase. 

The equipment used for these runs at G3BZU is a KW 
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VOLUME 2 
completes the 

Radio Communication 
Handbook 

(Sth edition) 
Volume 2 of this standard reference work has now 
been published. Its contents reflect the ever-expand­
ing scope of amateur radio, with subjects such as fm 
repeaters and slow-scan television Included for the 
first time in this edition; while a whole chapter ls now 
given over to amateur satellites. 

The major part of Volume 2, however, Is devoted to 
the more fundamental aspects of radio communica­
tion. The 98-page chapter on hf antennas Is a "book 
within a book", and such vital subjects as propaga­
tion, noise and Interference are covered In detail In 
individual chapters. 

Chapter titles are: Propagation; HF aerials; VHF 
and uhf aerials; Mobile and portable equipment; 
Noise; Power supplies; Interference; Measurements; 
Operating technique and station layout; Amateur 
satellite communication ; Image communication; The 
RSGB and the radio amateur; and General data. 
324 + xii pages Price: £7.20 plus BOp post a nd 

pa cking 

Viceroy transmitter, an Eddystone EA12 receiver, and a 
dipole antenna. The G3BZU QTH is on top of the second 
highest point in Hampshire which is why the site has such a 
good take-off point. In the years ahead, it is hoped that the 
RNARS will be privileged to give a continued first-class 
morse run to the many readers each month. 

Help wanted 
2511 (Longfield School) Squadron of the Air Training Corps 
is looking for a person to operate its vhf transceiver. The 
equipment is fully operational but is unused at present 
because the squadron cannot spare staff for the job. The 
operator would be asked to attend on Tuesday nights at the 
squadron's meeting place at Longfield School, Longfield, 
Kent. The equipment is voice only, and no morse aptitude 
is Deeded. Interested persons should contact F/Lt D. M. 
Edmunds, Officer Commanding, 19 Cedar Drive, Sutton-at­
Hone, Dartford, Kent (tel Farningham 863917 evenings or 
weekends). 

PAOAA 
The national Dutch amateur radio station PAOAA makes 
official transmissions each Friday on I ,827kHz, 3,600kHz, 
7,040kHz and 144·800MHz as follows: 
1900-2130gmt: News for the amateur in Dutch and 
English; morse code exercises for beginners and advanced 
operators at 1930gmt. 
2030gmt: RlTY bul.letin, 45 bauds. 
2100gmt: News on phone. 
Code-proficiency runs are transmitted at various speeds on 
the last Friday of the month at 2130gmt. 
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"Recent Developments in 

Amateur Radio" 

A COLLOQUIUM on the above subject, jointly organized 
by the Institution of Electronic and Radio Engineers and 

the Radio Society of Great Britain, was held on 24 March 
1977 at the Royal Institution, Albemarle Street, London, and 
chaired by Mr T. W. Welch, G3A YO. The purpose of the 
meeting was to enable amateurs, each speaking in the field of 
his own particular expertise, to give a lecture, with questions 
and discussion to follow, with an audience of professionals. 

The opening talk, by Dr D. S. Evans, G3RPE, was en­
titled Do it yourself on lOGHz. He produced evidence of the 
significant super-dx QSOs that have surprised both amateurs 
and professionals alike, and of the nature and distances of 
the paths themselves. He illustrated bis talk on the low-power, 
simple and inexpensive equipment employed by demon­
strating the relative ease of construction of the apparatus 
shown, including the use of dustbin lids as antennas. 

Mr P. J. A. Gowen, G310R, chaim1an of AMSAT-UK, 
followed this by introducing a brief illustrated talk on the 
history of the Oscar series of amateur radio sateLUtes, leading 
to the Oscar 8 satellite due for launch in November 1977 and 
the first P hase 3 high altitude elliptical orbit spacecraft due 
for December 1979. The communication abilities, optimum 
frequency, possibilities and control facilities envisaged were 
discussed, with the probable future of launches from the 
shuttle and of geostationary satellites for amateurs in the 
'eighties. Mr M. Sweeting, G3YJO, designer and developer 
of the Oscar 6 command s tation at the University of Surrey, 
spoke on the need for, and means of, amateur spacecraft 
command control, and of the sophisticated computer-based 
auto-complex now employed, and of its future development. 

Image transmission was the title of the contribution by 
Mr C. Grant-Dixon, GSCGK, who spoke of the history of 
the development of amateur slow-scan television, from the 
first experiments by Baird which have now led to modem 
digital techniques producing adequate pictures even from a 
cheap cassette recorder. An excellent demonstration or 
functioning equipment was produced to emphasize the high 
definition possible. 

Mr R. Powers, GSCKN, introduced the subject of re­
peaters and mobiles by his talk on the development of 
"Susan" alias GB3SN. He demonstrated how the advanced 
techniques in use at the Hampshire repeater with its single 
antenna, special audio processing and highly developed 
"psychology based" input selector had substantially im­
proved the possibilities of through-repeater communication. 

The meeting was due to finish with the showing of tl1e 
BBC Wales film Amateur Radio but the mutual interest in 
having a sufficiency of time available for the lectures pre­
vented this. 

Excerpts and interviews with the speakers were recorded 
by Frank Hennig for the "World Radio Club" programme 
transmitted in the BBC World Service on 6, 8 and 10 April. 

G3IOR 
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The "ultimate" 

keyer? 

by C. I. B. TRUSSON, MSc, CEng, MIEE, 
G3RVM* 

Introduction 
In 1970 the author designed an electronic cw keyer using 
pmos circuits [ 1 ]. This keyer circuit wa~ constructe? in a ?ie­
cast box about 6 by 4 by Jin together with a rather meffic1ent 
sidetone oscillator circuit which drove a small transistor 
radio-type 80 loudspeaker. The power requirements of the 
multivibrator, logic circuit and the sidetone circui t. nece>Si­
tated the use of a mains power supply which was mcluded 
within the box. A separate Ten-Tee KRI squeeze key paddle 
unit was used so that the total area occupied on the operating 
table by the keyer and the interconnect and mains leads was 
not insignificant. For the last 18 months the author has been 
using a keyboard keyer (2) which in terms of performance 
is the ultimate but takes up even more space. Now, for 
domestic reasons, the author's radio station is to be relo­
cated to a smaller space and therefore the physical size of 
the keyer becomes more important. He also wanted to m.ake 
the station more portable for contest /A and /P operation, 
and therefore decided to try and construct a new keyer in the 
small Ten-Tee paddle unit only 4 by 4 by 2in. 

Another disadvantage of the original 1970 keyer was the 
tendency for it and/or the author to generate frequent hard 
and soft cw errors when using it- hard errors being those 
when a character was actually sent wrongly with perhaps a 
dot too many due to poor self-control over the timing of the 
paddle movements, and soft errors where the spacings were 
not quite correct as a result of marginally incorrect control 
over the paddle. Therefore it was decided to incorporate 
iambic mode operation into this new keyer to sec if the 
reduced number of paddle movements actually resulted in 
less hard and/or soft errors. Other requirements were that 
the design should be logically sound so that good cw could 
be obtained over a wide range of cw speeds and with a wide 
operator tolerance on the.timing of the paddle movements; 
the power dissipation of the logic and sidetone circuit should 
be very low to allow the keyer to be powered by a small PP3 
battery; and the output to key the transmitter shou~d be a 
transistor instead of a reed relay to save power and size and 
give very accurately timed bounce-free output. 

The cmos design described by G3GJX [3] met some of the 
requirements detailed above and provided a good basis for 
this design. In fac t the actual logic used by G3GJX was very 
similar to that of the author's 1970 design, but the use of 
cmos circuits and a crystal insert for the sidetone output 
allows battery operation and small physical size. The keyer 
described here overcomes the timing problems associated 

• 19 Happylands, Ashton Keynes, Swindon, Wilts. 

358 

z 

R3 

R3>>R1>>R2 

C1 

b-...._.---9• Output 

1---•-GATE (asynchronous input) 

Ttmoo ,Q, R1 c1 

Fig t . Gated cmos multivlbrator 

with the straightforward cmos-gated multivibrator. It meets 
all the author's requirements and to achieve iambic opera­
tion uses o nly one more cmos ic than the G3GJX design 
(even then, one D-clement in a dual D-clement pack is 
unused!). 

The multivibrator design 
All electronic keyers use a gated multivibrator to define 
the basic periods of dots/dashes and inter-dot/dash spaces. 
It is necessary to gate the multivibrator so that the start of 
the first dot/dash of a character occurs at the instant when 
the paddle is operated and not at some ill-defined later time. 
An alternative would be to use a presettable divider clocked 
by a free-running multivibrator, but this divider would 
need to be at least a divide by 16 to make any start-up delay 
insignificant and would undoubtedly require more compo­
nents than the gated rnultivibrator. The design of the gated 
multivibrator, however, needs careful consideration if the 
first dot/dash of a character and the spaces between the dots/ 
dashes within a character a re always to be of the correct 
period. The author's 1970 design used a discrete component 
emitter-coupled multivibrator which performed satisfac­
torily, but it required too many components and consumed 
too much power to be considered for this design. The st raight· 
forward cmos 2-inverter multivibrator described in most 
cmos data/applications books would seem to be an ideal 
basis for a low-power gated multivibrator. 

The cmos 2-inverter multivibrator circuit can be simply 
gated by making the first inverter a 2-input NAND gate and 
applying the "gate" signal as an input to the NANO gate. 
However such a circuit has two problems: (l) the first half· 
period of the multivibrator, after it has been gated on, will 
be up to SO per cent longer than the normal free-running 
half period, because the initial charge on the timing capacitor 
is different in each case and is a function of the time since 
the multivibrator was last gated off. (2) If the multivibrator 
is gated off at a time when the output is h igh and then gated 
back on again the interrupted period will be shorter than a 
normal period. This problem cannot be overcome by 
delaying the negative-going edge of the gating signal, except 
over a very limited frequency range. 

The circuit shown in Fig I overcomes ( I) by making the 
positive output period of the multivibrator short comp~~ed 
with the negative period, so that although the first positive 
period is longer than normal the error is only a small per­
centage of the total period. Two timing resistors are u~ed 
with diodes to switch the t iming current between them, with 
Rt ~Rl. 
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Fig 2. Multivibrator timing diagram 

Although the positive period is now short, (2) still exists. 
There is still a possibility of the multivibrator being gated 
off during this period and causing a short negative period if 
the multivibrator is gated back on. In fact, (2) is easily over­
come by adding a NAND gate as shown in Fig l. Then the 
gating signal for the multivibrator X cannot go low until 
point Y bas gone high and the output low. 

The operation of the multivibrator is illustrated by the 
timing diagram of Fig 2. Initially, the point Z is at VD» 
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since it is assumed that some time has elapsed since the 
multivibrator was last gated off. As a result the first positive 
output period is Jong. The author has illustrated how in the 
second output period the asynchronous gate signal can try 
to gate the multivibrator off while the output is high, then 
gate back on again without disturbing the output period. 
For clarity the positive periods are shown relatively long in 
the diagram. 

This gated multivibrator circuit, when used in a cw keyer, 
ensures that the first dot/dash of a character is not signi­
ficantly longer than a dot/dash within a character and that 
there is no possibility of obtaining a short inter-dot/dash 
space if the paddles happen to be open during the positive 
period of the multivibrator at the start of the space. 

The keyer design 
The complete logic/circuit diagram of the new G3RVM 
keyer is shown in Fig 3 and the pin connections for th.e cmos 
ics used in the design are shown in Fig 4. The operation 
of the keyer is illustrated by the waveforms of Fig 5 in which 
the keyer is sending .. CQ". 

The top two waveforms of Fig 5 show the inputs to the 
keyer from the dot and dash paddle contacts; a high level 
corresponds to the contacts being open and a low level 
corresponds to the contacts being closed. Sending "CQ" in 

output to 
vansmltt~~ 

Fig 3. Logic diagram. 
(a) Output transistor with ratings suited to driving the trans· (b) Alternatively, connect RS reed relay coll type 3 (with coils 
mltter-see text (eg BSX21). To cater for opposite polarity tx in parallel) to VDD and use type 6-RSR·f' reed to drive tx. The 
Input, reverse connections In o/p plug to tx. tune switch In circuit (b) Is better connected across the reed 

contact to avoid flattening the battery If left on Inadvertently. 

Notes 
(1) Vu, earth, is connected to pin 7 and VDDo the 9V supply (2) Connect pins 2 and 8 of IC3 to v •. Connect pin f3 of IC1 to 
from the battery, Is connected to pin 14 on each cmos pack v.,. Connect pins 4, 6, 10 of IC4 to Vu. Connect pins 4, 6, 10 of 
IC list Cmos part No ICS to v.,, and also pins 8, 9, 11 If dot store not added. 
icr- 4000 
IC2 40ff 
IC3 4001 
IC4 4013 
IC5 4013 
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• 
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gate 

(unused inputs conn­
ected to Vo o J 

Dual D- Flip-Flop 

14 Voo 

1 

(unused Inputs conn­
ected to Vs s l 

Fig 4. P in connections 

iambic mode requires just one squeeze for the "C" with the 
dot closure slightly delayed with respect to the dash, and 
one squeeze for the "Q" with the dot closure further delayed 
with respect to the dash. The keyer only senses the state of the 
dot and dash contacts on the positive edge of the output 
signal. There is, therefore, a considerable tolerance on the 
exact timing of the paddle movements by the operator. 

Initially, in Fig 5, the dot and dash contacts are shown open, 
ie the input voltages are pulled up to V 00 by the pull-up 
resistors. ICSA is the iambic store and the logic state on pin 2 
of ICSA is determined by whether a dot or dash was sent 
previously. At the start of a new character the state of ICSA 
is inunaterial. The outputs of the D flip-flops, IC4A pin 1 
and IC4B pin 13, are· initially high. The multivibrator is 
gated off with pin 9 of IClA low. The keyer output, pin 11 
of IC2C, is low, which bolds the output transistor off. If at 
switch-on the D flip-Oops do not come up in the high state, 
as assumed above, then the output, pin 11 of 1C2C, will go 
high. This causes pin 6 of ICIB to go low, which gates on the 
multivibrator causing IC4A and IC4B to clock until their 
outputs do go high, at which time pin 11 of IC2C goes low, 
pin 6 of IClB goes high and the multivibrator is gated off. 
Therefore the keyer always goes to a well-defined state at 
switch-on. 

At the start of the "C" in Fig 5, the dash contact is closed, 
causing pin 5 of ICJB to go low, pin 4 of ICJB to go high, 
pin 6 ofICIB to go low, and the multivibrator to be gated on. 
IC4A is clocked, which then clocks IC4B because its set 
input, pin 10 of ICIC, is low at this time. The keyer output, 
pin 11 of gate IC2C, goes high and remains high for three 
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TABLE 1-Logical operation of the iambic keyer 
State of dot I State of dash State of Keyer output 
Input P in 1 of Input P in 5 of Iambic store which follows 

IC3A IC3B Pin 2 of ICSA 

Low High Don't care Dot 
High Low Don't care Dash 
Low Low Low Dot 
Low Low High Dash 
High High High Space 

multivibrator clock pulses, causing the output transistor to 
be switched on for the duration of a dash. At the start of the 
dash, on the positive output edge from pin 11 of IC2C, the 
high level on pin 4 of ICJB is clocked into !CSA, the iambic 
store. During the fourth clock period of the multivibrator, 
the space following the dash is timed, then at the end of this 
space the keyer determines what is to follow next- a dot, 
a dash or inter-character space. In Fig 5, after the first dash 
of the "C", both paddle contacts are closed, indicating to the 
keyer that the iambic mode of operation has been selected 
by the operator. In tbe iambic mode, when both contacts 
are closed, the keyer sends the opposite of what was sent 
previously. In this case a dot is sent next, because the 
inverse output of the iambic store, pin 2 of ICSA, is low as a 
result of sending a dash previously. Pin 11 of ICJC is high, 
pin 4 of ICJB is low and pin 10 ICJC is high which holds 
1C4B set and prevents it from clocking. Therefore, ICAA is 
clocked low for a clock period then back to its high state for 
a period, generating a dot followed by a space at the keyer 
output. Again when pin 11 ofIC2C goes high, at the start of 
the dot, ICSA is clocked. On this occasion, pin 4 of ICJB is 
low so a low level is clocked into ICSA causing pin 2 to go 
high. 

The basic logic of the iambic keyer is described in Table I, 
where the decision to send a dot or a dash is made by the 
keyer at the start of each dot/dash and is a function of the 
present state of the dot and dash paddle inputs and the state 
of the iambic store. The task of following through the 
remainder of the waveforms of Fig 5 will be left as an exer­
ci.se for the reader. 

The logic circuitry used to achieve iambic operation in this 
design is believed to be minimal. The simplicity of the logic 
is derived from the fact that the straightforward keyer circuit 
without the iambic store would send a string of dashes if both 
paddle contacts were closed together. Therefore, when a dash 
needs to be sent in iambic mode, there is no need to incor­
porate gates to inhibit the input signal from the dot contact. 
Only when a dot is to be sent in iambic mode is it necessary 
to use gates to inhibit the signal from the dash contact. 
These gates are IC3C and ICJB, driven by the iambic store, 
ICSA. 

By avoiding the need for delay circuitry in gating the 
multivibrator and omitting a set input to IC4A, the circuit 
is completely safe logically and essentially free of race 
hazards. With the multivibrator components shown, the 
keyer will send cw from 8 to 40 words/min with no problems. 

The capacitor on the output of gate IC2B filters out a 
potential glitch as a result of IC4A clocking to a "!"at the 
end of a dot or dash, causing input 6 of gate IC2B to go to a 
"l" before regeneration of the multi vibrator is complete and 
pin 5 of IC2B has reached a good safe "O". The delay as a 
result of this small capacitor is only about 100µ.s so that the 
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Fig 5. T iming diagram 

glitch is safely removed without adding any delay that might 
be noticeable to the operator. 

There can be no input contact bounce problems during the 
sending of a character, since for correct timing the operator 
must ensure that the paddle contacts are in their required 
state before the end of each inter dot/dash space. Only at the 
start of a new character is there a potential contact bounce 
problem- if a contact closure occurs which gates on the 
multivibrator but then bounces open again before the output 
signal from pin 11 of IC2C has gone high. However, this 
hazard is easily avoided by incorporating two small lnF 
capacitors on the paddle inputs to hold the inputs low while 
propagation takes place through the cmos logic. The time 
constant of these capacitors with the lOOkn pull-up resistors 
is too short to cause any significant delay in tl1e inputs going 
back high. 

In Fig 3 the output of tbe keyer, pin 11 of IC2C, gates a 
simple multivibrator consisting of IC2D and !CJD which 
oscillates at lkHz. This signal can be switched to drive a 
crystal insert to provide a low-power sidetone for monitoring 
and practice purposes. The arrangements of the side-tone 
on/off switch a llows an insert to be used with an earthed case. 

In the quiescent state, t11e keyer takes very little current 
from the small PP3 battery. The cmos gates are all static 
with the multivibrator gated off so they take no cv•r power 
and the other components in the keyer have no voltage 
difference across them, so they also dissipate no power. 
The only current which is taken from the battery is the 
,leakage current to the cmos ICS. Summing the maximum 
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data sheet leakage currents (20µA for a dual-D and J µA for a 
gate pack), the m3J1imum current taken by the keyer is 
43µA. At this current the battery life will not be significantly 
impaired if left switched on for a few months-a very useful 
feature for any battery-operated equipment. When the keycr 
is actually being operated, the average current taken from the 
battery is 3mA at 9V, going down to lmA when the battery 
voltage drops to 5V. A PP3 battery will last for 200h under 
these conditions, so battery replacement should be very 
infrequent, even for the keenest of operators. (200h of keyer 
operation corresponds to 400h of station operation, assum· 
ing 50 per cent of the time is spent transmitting and 50 per 
cent receiving.) 

The keyer output transistor shown in Fig 3 needs to be 
suitably rated to drive the key input of the trnnsmitter which 
is to be keyed. The minimum available base current to the 
output transistor at SY supply is l mA. Therefore, using a 
transistor with a minimum {J of 40, 40mA can be sunk from 
the transmitter input. When the output transistor is turned 
off its collector-emitter breakdown voltage must be suffici­
ently high to avoid breakdown at the open circuit voltage of 
the transmitter input. For some valve transmitters requiring 
a large current to be sunk a reed-relay output may have to be 
used as in the G3GJX keyer (see output circuit (b) ). 

Finally, the keyer includes a " tune" switch across the 
output transistor to allow the transmitter to be held on for 
tune-up purposes. This switch may not be required when the 
keyer is used with transmitters with a front panel "tune" 
switch. 
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Dot store 
Subsequent to constructing the keyer as per the logic diagram 
of Fig 3, it was suggested to the author by G3IBB that a dot 
store should be incorporated into the design because, 
although it is not a great advantage in an iambic keyer, it 
would be very useful to anyone wanting to operate the key 
in the non-squeeze mode or construct it with a single paddle. 
A dot store makes the sending of a single dot, within or at 
the end of a character, more operator tolerant, by allowing 
the dot paddle to be operated and released during the dash 
preceding the dot. A dot store was, therefore, designed and 
built into the keyer. 

The dot store circuit shown in Fig 6 utilizes the D-element 
which was unused in the initial design ; therefore the only 
additional components required are a resistor and capacitor. 
When a dot is being sent, the iambic store output, pin 2 of 
ICSA, is clocked to a "l" which sets the output of the dot 
store, pin 13 of JC5B to a " !". This is its quiescent state. 
When a dash is being sent or during the space following a 
dash, the iambic store output goes to a "O" which is applied 
to theD input ofICSB, and if during this time the dot paddle 
is operated, pin 3 of IC3A goes to a "1" causing the "O" to be 
clocked to the output of the dot store, pin 13 of ICSB. This 
bolds the dot input to the keyer at a "O" via the JOkO 
resistor until the stored dot has started to be sent, at which 
time pin 2 of ICSA goes to a " I", setting the output ofJCSB 
back to a "I" . The gating function on the input is achieved 
by means of the lOkQ resistor to avoid having to add another 
cmos pack! To prevent the dot store clocking, as a result of 
contact bounce whenever the dot paddle is removed, the I µF 
capacitor provides a !Oms anti-bounce time constant with 
the lOkn resistor. The positive clocking edge on pin 11 of 
JCSB is fast when the lµF capacitor is discharged through the 
paddle switch, but the negative non-clocking edge is slow 
and could cause mat-operation of the D-element, although in 
practice no problem has been observed. 

Keyer construction 
The Ten-Tee KRI keyer paddle unit was intended for use 
with external keyer electronics. However, this keyer design, 
requiring only five cmos JCS and a few other small compo­
nents, was easily constructed on a piece of Veroboard 
4 by 2in and mounted together with a PP3 battery within 
the small unit. Any paddle, commercial or home made, 
should be suitable. A commercial paddle will certainly be 
more costly than the electronic components in this design, 
which cost only £5. The cmos 1cs are readily obtainable 
from distributors on a cash with order basis. 

The author has also designed a printed circuit layout for 
the keyer (including dot store). If there is sufficient interest 
he will have some boards manufactured for resale either by 
themselves or as complete modules with components 
assembled. For details send an sae to the author. 

Iambic mode in practice 
When the author started to design his new compact keyer in 
September 1976, be decided to incorporate iambic mode 
operation, but was far from confident that this would in fact 
help him to send good error-free cw. With an ordinary elec­
tronic keyer the mental effort needed to convert from morse 
code io paddle movements is not too great (left for a dot 
and right for a dash), but it was thought that with an iambic 
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paddlct 

IC5b 
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_LF Q c~1.;...1 +-..... l-- pin3of 
Set IC3a 

Vss 6 
__ ........ 

pin 2 ot IC5a 

Fig 6. Dot store 

keyer this conversion could be more difficult. It was antici­
pated! that soft errors might well be reduced by iambic 
operation as a. result of the fewer paddle movements involved, 
but it was thought that hard errors might be greater. 

In fact the author found that after practising for a few 
minutes each day for a fortnight the mental conversion from 
morse to iambic mode paddle movements became a reflex 
action, and after two months of operation with the keyer 
he was fully converted to this mode. The cw produced, while 
not quite up to the standard of the author's keyboard keyer, 
is a great improvement on his previous electronic keyer, 
errors being relatively few and far between. 

Anyone wishing to operate the keyer in the normal mode 
can do so, without the iambic circuitry causing any ill 
effects. This could be a requirement when a number of 
operators a re sharing the same .keyer during a contest. 
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INTERFERENCE PROBLEMS 

M embers accused of causing Interference or w ho 
suffer Interference from external sources 111e l nvi1ed 
to seek t he assfs1ance of t he Interference Com mittee 
ln1 solving t hei r problems. 

Enquiries should be addressed to: The Chairman, 
Interference Committee, RSGB, 35 Doughty Street, 
London WC1 N 2AE. 
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World Administrative Radio Conference for the general 
revision of the Radio Regulations 

International Conference Centre, Geneva, Switzerland 

24 September 1979 for 10 weeks 

Participants 
Delegations from the 153 countries who are members of the 

. International Telecommunication Union with observers from 
recognized international organizations (which includes the 
JARU). 

Agenda 
After a great deal of discussion, the Council of the ITU 
decided that the work of the conference should be concen­
trated upon Articles I to 7 of the Radio Regulations, with 
such attention as might be necessary to Articles 9/9A and 
12 to 20. This means that the table of allocations will receive 
the major attention, and matters related to a single service 
may be considered later by an appropriate service conference. 

Present position 
Many meetings between administrations and the representa­
tives of the various services concerned (cg broadcasting, 
mobile, maritime, amateur etc) tiavc a lready taken place 
and these will continue well into 1979. Jn addition, meetings 
of the various groups continue to be held, eg CEPT, PA NA F­
TEL, OIRT, Arab Telecoms Union and others. 

In W Europe we are concerned with CEPT which com­
prises the administrations of 26 countries. There always 
exists the possibility that these nations might adopt a 
commoo position towards certain questions affecting the 
amateur service; perhaps, in some case.~, without consultation 
with their amateur service representatives. 

Within the lARU there is already worldwide agreement 
on the basic proposals to be presented to administrations. 
There may be minor national deviations from this plan but 
this is a position which has never existed before any major 
international telecommunication conference. The position 
is continually under review and further meetings of delegates 
from all JARU regions of the world arc scheduled for 1977 
and 1978. 

Jn the UK the views of the RSGB were presented to the 
Home Office in June 1976, and the matters discussed at a 
meeting have been incorporated in a 25-page booklet subse­
quently sent to the Home Office. Further meetings are 
scheduled to be held later in 1977. 

Future action 
The IARU and its regional organizations will continue to 
act as information gathering agencies, obtaining and distri­
buting material concerning the proposals coming from other 
services and the steps to be taken by the amateur service to 
counter threats to our allocations. Worldwide co-ordination 
an all matters likely to affect WARC 1979 will continue. 

NationalJy, t11e RSGB must maintain contact with the 
Home Office up to the time of the conference and seek to 
obtain favourable consideration for the amateur service. 
Proposals may be made which will involve "trading" and 
the various considerations must have careful d iscussion. 
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Within the Society the Telecommunications Liaison 
Committee and the Telecommunications Liaison Officer 
have particular responsibilities at this time. Where matters 
of a specialist nature are concerned tl1e TLO will seek the 
advice or the appropriate Society committee(s) a nd, if 
necessary, refer the question to the Council. 

The Home Office has already agreed that the RSGB may 
nominate a member for the UK delegation to WARC 1979. 
This is a valuable privilege and well worth the expense of 
maintaining a radio amateur on the delegation during the 
conference period. 

It should be noted that the Radio Regulations, on which 
conference proposals must be based, have been rearranged 
and the new documeni will not be available for general 
distribution until September 1977. By attendance at the 
Broadcasting Satellite Conference in Ja nuary 1977 the JARU 
and its member societies are already informed on the new 
document. 

The question is often asked "What can r, as an ordinary 
member, do to help the efforts made on behalf of all radio 
amateurs?" The answer to this consists of three recom­
mendations: 
(a) Become a member of your national society and give it 

your support. 
(b) Acquire at least a basic understanding of what is involved 

in WARC 1979. 
(c) When operating on the air display a responsibility worthy 

of the amateur service. G2BVN 

I NEW PRODUCT ) 
EL-40X antenna 
This comprises a kit for the erection of a trap dipole for the 
3·5 and 7MHz bands. The material supplied includes a 
balun with a centre insulator and support tubing, vinyl­
covered copper wire and two traps. Accompanying the kit is 
a comprehensive leaflet covering the erection and subsequent 
adjustment for the user's preferred frequencies. lt is recom­
mended that the antenna be used in the inverted-V con­
figuration with the elements between l 5° and 45° below the 
horizontal. Clamps are supplied to attach the centre insula­
tor/balun s upporter to an existing antenna support , eg a 
tower used for a rotary beam. The feeder should be of SOP. 
impedance and Dylon clamps are supplied for mast attach· 
ment. In practice the erection of the antenna is a s imple 
procedure and the suggested measurements for resonance 
proved accurate. Adjustment of the length to provide a 
minimum swr at the preferred operating frequencies is a few 
minutes work using an swr meter. 

Priced at £27 inc VAT and carriage, further information 
on the EL40X can be obtained from Waters & Stanton 
Electronics, 31 Spa Road, Hockley, Essex. Tel 03-704 6835. 
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The "disappearing 

inductance"-a new 

trick and some better 

beams (Part 2) 

by L. A. MOXON, BSc., CEng, MIEE, G6XN• 

Matching principles 
Fig J2(a) represents any >./2 element with a parallel feed, 
such as a T or delta match. Selecting points A and B at 
random, the wire joining them can be regarded as an 
inductance L tuned by the capacitance CJ4 of the outer 
portions, as shown on the right. As an approximation, 
provided L is not too large or too small, the current-loop 
radiation resistance R can be regarded as being in series 

. h. . . . . l 11 I . w•L't wit it, g1vmg nse to an equ1ya ent para . e res1Stance "'""R""" 
between A and B. 

To use the same antenna at 28MHz we need only connect a 
small capacitor C28 across L, thereby tuning it to resonance 
so that it acts as a centre insulator and the dipole becomes 
two half-waves in phase (Fig 12(c)). By " borrowing" some 
of the dipole to act as an inductance, the half-waves have 
been shortened, ie capacitance has been subtracted, but it is 
easily replaced by a slight increase in the value of C28. The 
loop radiation is stepped up by the antenna itself acting as a 

i./4 transformer, so that it appears as a resistance ;•across 

L, where z, is the characteristic impedance of the antenna. 
On 21 MHz the antenna, looking outwards from AB, is an 

inductance La in parallel with Las shown in Fig 12(b). It is 
convenient to choose the length AB so that L and L. are 
roughly equal, and a radiation resistance R measured at a 
current antinode becomes roughly 2R when the reference 
point is altered to the centre of the element. If l is the 
current in the element at this point the total circulating 
current in C21 (Fig 12(b)) is 21, and the parallel impedance 

t L• 
R 11 is again given by c.> R - . Typical values for these quantities 

are given in the table below for dipoles and also for beams 
not subject to aperture restriction. 

Band 
(MH z) 

14 
21 
28 

R 
(dipole) 

70 
200 
200 

R (beam) wL, or Za 
20 200 

100 300 
150 600 

Rp 
(dipole) 

570 
450 

1,800 

• I Stoner Hill House, Fro•ficld. Pctcrsfield, Honts. 
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Rp (beam) 
2,000 

900 
2,400 

Fo r an swr better than two, which is adequate for most 
purposes, an impedance variation of 4: I is allowed, so the 
above impedance figures provide a reasonable starting 
point for the design of a matched feeder system. Io principle, 
all that is needed to use the linear resonator itself as the 
matching device is to tap the feeder across the appropriate 
fraction of L, given by V Zo/R P where Za is the feeder im­
pedance. For example, if a 300!2 feeder is tapped across 45 
per cent of L a 5: I impedance ratio is obtained and the worst 
swr i:n the case of the beam will be 1·7. 

This example is based on arbitrary assumptions and in 
fact does no more than establish a "tendency to match", but 
with this as a starting point it is usually possible to obtain 
much lower values of swr than those indicated above. 

Component ratings 
In the case of the beam the above figures imply a maximum 
voltage at 28MHz of lkV across Land perhaps twice this 
across the capacitor for an rf power level of 400W. The 
element centre current at 21 MHz is 2A and the current in the 
capacitor about 4A. To interpret these figures in terms of 
component ratings the reader should refer to Fig 4 and the 
accompanying text. With variations in design parameters 
the voltages and currents may be increased or decreased, and 
the example gives only a rough idea of likely magnitudes. 

Rp 

E A B D 

~ (a) 14MHz 1-1-· I 

x x 

x x 

C21 
Rp 

E AC~s D e (b) 21 MHz 1-1 
x x 

x x 
C28 Rp 

E A~~B D t;3 (c) 28MHz I I 

x x 

x x 

Fig 12. Principle of multiband matching (not to scale). 
(a) Inductance (L) of AB is tuned by the capacitance of AE, 
BO. Rp is the radiation resistance referred to the terminals of 
L which acts as a step·down autotransformer. V alue of feed­
point impedance depends only on the distance XX so that 
A .Bare arbitrary points which can be chosen to coincide with 
the t ·erminals of the linear resonator of (b) or (c). (b) Induc­
tance L Is roughly equal to the inductive reactance of AE, BO 
whlc h appears in parallel with It. C21 tunes both reactances, 
and the radiation resistance can again be represented by a 
parallel resistance Rp, (c) L and C28 form a parallel resonant 
circuit to act as an Insulator between the two half waves and 
allow them to be energized in phase. It a lso acts as a trans­
form•er to match the radiation resistance Rp into the feedllne. 
T o compensate for "borrowing" part of the antenna to form 

the Inductance, the value of C28 Is slightly Increased 
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Boom 

~ ;>.,,,.../ 

,-------­
Gamma match 

Fig 13. Excitat i on of f ull-wav e mode by unbalanced feed. 
Centre of elem ent Is virtually I solated from earth so an in· 
coming wave could set up the c urrent distribution shown 
dotted. Voltage can therefore be developed across the feeder. 
By reciprocity this mode can also be radiated, but not with a 
balanced feed. Arrows Indicate current flow and the feeder 
length may be any odd num ber o f quarter waves. The linear 
resonator capacitor Is not show n as It has no effect on this 

mode 

Spurious resonances 
Under certain ''fault" conditions, or when adjustments are 
badly out, it is possible to excite spurious modes of radiation 
in elements using linear resonators. The most obvious one is 
the full-wave resonance involving two half-waves in anti­
phase. DLI FK [2] warns against this to the extent of ruling 
out the use of full-wave elements, but thfa mode cannot in 
fact be excited with a symmetrical feed system and is easily 
detected. It is predictable that it could be excited quite 
efficiently with an unbalanced feed under certain extreme 
conditions (Fig J 3). Due to normal tolerances its presence 
has been detected when using a balun, but only in a very 
weak form, and for this purpose the resonator had to be 
badly detuned, since o therwise the unwanted mode was 
completely swamped by the wanted one. The unwanted 
mode is associated with current flow in the boom, and if 
both modes arc present there will be unequal currents in the 
two halves of the radiator. If the full-wave mode is present 
a lone, a pick-up loop moved along 1he radiator indicates a 
null in the centre. It is likely that under some conditions this 
mode could cause confusion when looking for resonances 
with a gdo. 

2"'squarct 

Fig 14. S i mple c urrent probe­
an essential p iece o f test gear. 
Sizes and values not critical 

Mlnlatu~ md~r 
not mor~ than 200fA Is d 
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l t is possible when using a gdo, or with sufficient mis· 
tuning, to excite a mode in which current is wholly or 
mainly confined to the " trombone" section and there is little 
or no radiation from the antenna. This is most likely to be 
experienced at 21 MHz and a low value of swr is no guarantee 
that it is not occurring. More conclusive evidence is provided 
by the following symptoms: 

(a) Equal currents in the inductive and capacitive 
branches, little or none in the remainder of the elements. 
(b) Inability to tune the parasitic elements or obtain useful 
field strength readiDgs. 
(c) Smoke rising from the balun! 

If capacitance is being increased from a low value this is the 
first mode encountered. The remedy is to increase the 
capacitance until a reasonable ratio of inward-to-outward· 
flowing inductive current is achieved. This is typically about 
I to 1 ·5 in the case of Fig 3 and O· 3 to 0·6 in the case of the 
outer circuits of Fig 8. 

To ~l~ment (1) To elem~nt (2) 

Fig 15. P hasing network for 2-el beam s. Elements must be 
anliphase connected, le If Inner of coaxial goes to right-hand 
side of one elem ent It g oes to the left of the other. LC adjusted 
for resonance approximately at f requency in u se but detuning 
compensates for mismatches and m utual reactances, to 
maintain equal elem ent currents. Typically for 14MHz, 
2C ~ 200pF maximum, L "' 1·6µH . Capacitors and taps ad· 
just ed for best back :front ratio or maximum g ain. Method can 
be adapt ed for any t y pe of feeder. Too high a value of L 
results In excessive rf voltages. Coaxial outers bonded 

together 

Measurements of this kind need only be very rough. Fig 14 
shows a simple "relative current" meter which may be 
calibrated against any other rf indicator of known character­
ist ics, such as an oscilloscope. Small size is important for 
avoiding capacitance pick-up, and the meter should be held 
at a constant distance such as 0·5in (which can be judged 
roughly by eye) from the conductors carrying the current to 
be estimated. The distance should be slight ly increased for 
conductors of smaller diameter. rt will be found useful to 
remember that at 21 M Hz the current flowing into the 
capacitor must of necessity be equal t.o the sum of the two 
inductive currenls, provided the point of observation is 
close to the junction of the conductors. 

lf a gdo is coupled in off-centre. many spurious modes will 
be observed. This happens with any "plumbers delight" 
beam, the modes corresponding with the many different 
ways in which a wave can wrap itself round the structure. 

Other options 
The ideas described can in principle be applied to any type of 
full-sized beam, and in the case of a quad the added gain 
obtainable at 28MHz is increased from 2 to 3dB. The quad 
then turns into a "bi-Square" for which most handbooks 
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I I 1fLT11 I i ~..-1 ___ _ -1..1l.1..--=4i I i 
J C21 l C2S & /, C28 C21 

2 1MH z. 28 MH z 4:1 balun 
t rap trap 

5.n. coaxial c.abl~ t~e:der 

Fig 16. Trapped dipole u sing linear resonators. Details based on experi mental m odel but no t 
critical. T uning r equ i res ad j ustment of overall length o n 14MHz and movement of shorting 
b ars $2, 5 3 respectively, and In that order , for 28 and 21 MHz. Tuning of traps can be used to 
compensate for small leng t h errors on 21/28MH z. A refinement w ould use tw o straps for 5 2 
the inner ones for 28MH z tuning, and the ou ter o nes for l ength adjustment o n 21 MHz. Variabl~ 
capacitors were used but calcu lated values fo r C28, C21, are 21, 28pF. It i s Important after ad j ust­
ment to maintain t he shape of t he t rap sections, eg by rigid construct ion or adequate spacers 

claim a gain of 4dB for a single element, although this is not 
consistent with the stated value of radiation resistance. Each 
loop requires two resonators, one at each current loop, and 
care must be taken in the construction to ensure that tl1e 
resonator maintains its shape. In this case triband operation 
demands rather more ingenuity but should be feasible if the 
"'diamond" construction is used. initially e lements can be 
tuned up lying on their sides at low height, and final tuning 
carried out using the lower resonators only. 

If only two elements are used it is recommended that both 
be driven, using a phasing line of the type illustrated in Fig 
15. This was the system used with the earlier split-element 
lumped-circuit beam; it offered a number of advantages, the 
importance of which was repeatedly underlined in the course 
of later developments which did not provide the same 
facilities. These advantages are as follows: 

(a) Instantaneous beam reversal. This is very important 
for certain areas and directions such as ZLI, since there 
are many times when propagation is equally likely to be 
long or short path. It a lso halves the average time required 
for beam rotation, besides providing an instantaneous 
check that the beam is functioning correctly. 
(b) Any tuning errors, from whatever course, can be 
ironed out by adjustment of ihe phasing line. lt was even 
found possible to " pull" the tuning all the way from 14 to 
21MHz or vice versa for a loss or only 2 or 3dB! 
(c) The loss of gain arising from excessive spacing at 
28MHz can be held to 0·5dB as against l ·OdB for a 
parasitic array, and back-to-front ratios are improved 
considerably. 

In this connection it must be stressed once again [8] that 
1he use of lengths of transmission line for phasing close­
spaced beams is basically unsound, since they must be 
individually and accurately matched at the "top end''. This 
is rarely attempted and difficult to ensure even at a single 
frequency, since matching and phasing are interdependent, 
and with spacings other than /../8 the reaclive component of 
the mutual impedance can cause the radiation resistance of 
one element to be zero or even negative, which, to put it 
mildly, creates something of a matching problem! 

Any long wire can be used, in effect, as a high-gain 
collinear array at frequencies which arc high compared with 
its normal resonance, merely by the insertion of series 
capacitors at appropriate intervals (9], but it can then no 
longer be used as an efficient low-frequency antenna. Jf, 
however, inste.ad of cutting into the wire the capacitors are 
merely bridged across short sections of it to form the 
equivalent linear resonators, this difficulty disappears and it 
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must obviously be possible to use, say, a 14MHz d.ipole or 
driven element as a IO-el collinear array at 144MHz without 
interfering with J4MHz operation, though the practical 
details have not been worked out. 

Advantages of 3-el designs 
ln view of the above comments, some just ification is needed 
for the 3-el designs described. The main advantage in the 
case of a triband beam is undoubtedly the improvement in 
front-to-back ratio at the higher frequencies, this being 
relatively poor with two wide-spaced elements. At the same 
time the wider spacing is equivalent to an increase of 
aperture at the higher frequencies and, because of the large 
values of radiation resistance due to wide spacing and full 
use of the elements, adjustment can be biased in the direction 
of higher gain than might be expected merely from the 
increase in effective length of the element. T hese aspects 
have not as yet been fully evaluated. 

ln the case of a monoband beam the extra decibel of gain 
is probably not cost-effective, but this is not the only con­
sideration and such beams are readily reversible by the use of 
two relays. With multiband operation the problem of 
reversal with 3-el beams is much more difficult and, taking 
this in conjunction with the extra length of boom, the author 
is left in some doubt as to whether the decision to use 3-el 
was in fact the right one. 

Improved traps 
The heading may seem inconsistent, since most of this 
article has been devoted to gelling rid of traps! ln fact, the 
author believes that the use of traps could be greatly ex­
tended; but there are wrong as well as right places for them 
and the elements of full-sized rotary beam antennas are most 
emphatically the wrong place-a view which has some 
support from other quarters [5]. Multiband operation of 
rotary beams by aperture restriction has never made much 
sense to the author, particularly since beams without traps 
are not merely better but can be made lighter and cheaper as 
they do not have to support the weight of the traps. With 
fixed antennas, and pariicularly beams, the situation is 
different because use of the full aperture narrows the beam 
and restricts the area of coverage. Whether this is good or 
bad depends entirely on the nature of the service or the 
requirements of tbe individual amateur whose main interests 
may lie in a particular direction. 

Another " right place" for traps is in an inverled-V dipole 
or beam element. The inverted-V is a particularly important 
type of antenna, s ince it needs only a single support of light 
construction, and with two elements performance equal or 
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beller than that of a rotary beam can be achieved at trivial 
cost-though, if space is restricted and all-round coverage 
required, it may be difficult to a lter the beam d irection or 
achieve the ideal of two or three switchable arrays. l n­
verted-Y elements can be multibanded by the methods des­
cribed above, but it is usually better to use traps. 

There are several reasons for this-first, due to the slope 
or the V, use or the full aperture is accompanied by a 
reduction in effective height and this will be the more 
important or the two effects unless the apex angle or tbe 
height is large. Second. at the higher frequencies, unless the 
apex angle is greater than 120° there will be considerable 
radiat ion off the ends, and since it is unlikely that the beam 
can be quickly changed in direction the restriction of a rea 
coverage may be another important factor. If an inverted-Y 
element is required to support the weight of traps, its main 
advantages are lost, but the linear resonator provides the 
answer since there a re no coils or weatherproofing involved, 
only small capacitors and short extra lengths of wire­
though provision must be made for accura te maintenance of 
the shape of tJ1e linear resonators. 

As yet this idea has been tried out only to the extent of 
' 'proving the principle" . using a folded-dipole type of 
construction as illust rated in Fig 16. The reduction in length 
compared with a standard 14MHz dipole is due mainly to the 
capacitive end-loading effect produced by the wires lead ing 
10 the capacitors, very lillle or it being attributable to the 
resonators as such. Variable air-dielectric trimmers were 
used but not measured; the values given in the figure have 
been calculated and should be regarded as rough guidelines 
only. As calculated. the measured swr was close to unity on 

14 and 28MHz but rose to I ·8 on 21 MHz. Bandwidtb was 
oot measured. 

One idea for building an efficient multi band miniature 
beam is based on the use of traps. Tbis objective is to 
achieve minimum s ize without significant losses, in which 
case !he maximum possible amount of capacitive end-loading 
is essential and losses in loading coils are not acceptable . 
At the higher frequencies it is necessary to shed all o r part 
of this loading, as in the GJfMX miniquad (10]. but traps are 
also lossy devices and if miniaturization is carried to the limit 
the losses in conventional traps become unacceptable. By 
virtue or the ''disappearing inductance" feature, chis problem 
should not arise with linear traps. 
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(At 15 April 1977) 

G2: J. W. Russell, G2ZR, 55 Holcombe Close, 
Bathampton, Bath BA2 6UP. 

G3 and G4 two-letter E. G. Allen, G3DRN. 30 Bodnant Gardens, 
calls, GS calls: London SW20 OUD. 

G6 calls; GS calls: Mr & Mrs A . J. Mathews, G6QM, 62 Ashlands 
Rood, Hesters Way, Cheltenham GL51 ODE. 

G3AAA-DZZ: C. A. Bradbury, BRS1066, 13Sallsbury Avenue, 

G3EAA-HZZ: 

G31AA-KZZ : 

G3LAA-NZZ: 

G30AA-PZZ: 

G3RAA-RZZ: 

G3SAA-TZZ: 

G3UAA-VZZ: 

G3WAA-XZZ: 

G3YAA-ZZZ : 

G4AAA-AZZ: 

Cheltenham GL51 5BT. 
S. L. Newport, G4DEV, 101 Elibank Road, 

Eltham, London SE91QJ. 
G. L. V. Buller. G2BUL, 130 Coulsdon Road, 

Old Coulsdon, Surrey CR3 2LE. 
C. A. P. Henderson, G4FAM, 76c The Avenue, 

Beckenham, Kent BR32ES. 
J. H. Brazzlll, G3WP, 43 Forest Drive, Chelms­

ford, Essex CM1 2TT. 
D. Dell, G3POF. 6 Rye Close, Farnborough, 

Hanis GU14 9LU. 

E. G. Allen, G3DRN, 30 Bodnant Gardens, 
London SW20 OUD. 

M. Newton, G3UKW. 2 Marlowe Court, Gar­
forth, Leeds, LS25 1 PR. 

F. G. Rylands, G2VF, 39 Parkside Avenue, 
Millbrook, Southampton, Hanis S01 9AF. 

H. R. Boulle, G2CLP, 14 Queen's Drive, 
Bedford. 

C. Johnson, BRS31379, 118 Harvest Road, 
Smethwick, Warley 867 6NG. 
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G4BAA-BZZ: 

G4CAA-CZZ: 

G4DAA-DZZ: 

G4EAA-EZZ: 

G4FAA- FZZ: 

G4GAA-GZZ: 

GB: 

GD : 

GI: 

GJ : 

GM : 

GU: 

GW: 

BRS and A 
numbers: 

R. F. Rawlings, G3WBV, 74 The Lindens, 
Fleldway, New Addington, Surrey CRO 9EL. 

T . Cheesley, G4CHP, 2 Wiiiows Close, Upper 
Tasburgh, Norwich NR15 1NE. 

D. Buckley, G3VLX, 16 Wood Ride, Petts 
Wood, Orpington, Kent BR51PX. · 

P. C. Barry, BRS22730, 32 Rutland Avenue, 
Sldcup, Kent OA15 9DZ. 

E. Gibbins, 23 Derry Downs, Orpington, Kent 
BRS 4DT. 

B. R. George, G3ZOH. 43 Magnolia Drive, 
Blggln Hiii, Kent. 

C. Turner, GSNL, 56 Sunny Bower, Tottlngton, 
Bury, Lanes BL8 3HL. 

W . P. Wald, GD3GQX, 1 Mount Wiiiiam, 
Summer Hiii, Douglas. Isle of Man. 

R. R. Parsons. Gl3HXV, 45 Erlnvale Avenue, 
Belfast BT100FP. 

L. D. Woolf, GJSAAZ, 57 Elizabeth Avenue, 
St Brelades, Jersey, Cl. 

0. R. Macadle, GM6MD, 11 Marchmont Road, 
Ayr KA7 2SB. 

W . E. Butt, GU2FZC, "Meo Voto'', Green 
Lanes, St Peter Port, Guernsey. Cl. 

J. L. Reid, GW3ANU, 28 Waterston Road, 
Cardiff CF4 2SS. 

D . Bourne, G4CYW, " Roughways", Chub 
Tor, Yelverton, Devon PL20 GHY. 
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A new era in amateur 
radio 
by J. KASSER, G3ZCZ/W3• 

A MATEUR radio is about to undergo a fundamental 
change. Over 50 years ago the discovery that the hf 

bands would support long-distance communication revolu­
tionized amateur radio as it was then. For at that time 
amateurs were limited to working their friends across town 
or the occasional dx station using high power and long wire 
antennas on the long wave bands. With the introduction of 
the short wave bands dx contacts became commonplace with 
small antennas and relatively low power. Encouraged by this 
dx potential, amateurs explored the short waves using shorter 
and shorter wavelengths to work the world. Time passed, 
the technology improved a.nd frequencies became higber­
wavelengths shorter-until a barrier was found at a wave­
length of about !Om. The ionosphere allowed reasonably 
reliable dx contacts only at frequencies below about 30MHz. 
Thus for years dx contacts were in the main limited to bf. 
Now that barrier is being broken and a fundamental change 
in amateur radio is about to take place. 

In the change that amateur radio is about to undergo, 
whole new bands will open up with characteristics unlike any 
of those existing at present. When will that change take 
place? Ct will begin with the successrul launch of the first 
AMSAT Phase 3 spacecraft now scheduled for late in 1979. 

AMSAT is a world-wide organization of radio amateurs 
with more than 3,000 members in over 85 countries, together 
with members ofnational organi7.ations such as AMSA T-UK 
and AMSAT-D L. However, everyone communicating via 
the AMSAT Oscar 6 and 7 spacecraft is not a member of 
AMSAT, and there is no requirement that they become 
members. It is estimated that many thousands of radio 
amateurs have made use of these spacecraft. If one counts the 
amateurs who have been involved in: (a) commanding the 
spacecraft so as to ensure that they are available for use when 
scheduled; (b) publicizing AMSAT and making known the 
capabilities of the existing satellites and the potentials of the 
new ones; and (c) building new ones, it will be found that 
only a few hundred out of an estimated 750,000 radio 
axriateurs, world wide, are pioneering the way into the 
satellite era of amateur radio. 

AMSAT is currently managing the day-to-day operation 
of the Oscar 6 and 7 spacecraft. These satelJites are in low 
altitude orbits and allow communication ranges of up to 
5,000km or so without any skip zones. However, the band 
is open for only about 20min five or six times a day when the 
satellite passes within range. While satellite communication 
is indeed possible, it is somewhat more difficult than conven­
tional communication using the hf bands. The Phase 3 
spacecraft will open the vhf bands for hours at a time. In 
use these bands will appear to be similar to the hf bands, in 
that they will open up for communication with stations to the 
east of the user, slowly change to include areas to the north 
and south. and then open up to the west before closing down. 
There will, however, be a lot of overlap between these areas. 
Contacts will be possible with the whole of the northern 

• AMSAT, Box 27, Washington DC 20044, USA. 
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hemisphere and much of the southern for hours al a time 
with no skip zones. 

No skip zones! lmagine what that will mean! Anyone in 
the northern hemisphere will be able to hear anyone else. 
Imagine a round table QSO between stations in New York, 
Washington, Los Angeles, Miami, Tokyo, Paris, Tel Aviv 
and Moscow all able to hear each other at the same time­
this is not possible using the hf bands. Nets, emergency 
traffic handling, educational demonstrat ions and plain CQ 
calls will all assume a new dimension. 

Historically AMSAT has worked to build operational, 
simple-to-use satellites and now its goal is within sight. The 
space programme has been international in the true co-opera­
tive spirit of amateur radio. AMSAT's first spacecraft was 
Australis-Oscar 5, built in Australia, by amateurs at 
Melbourne University. It was not a communication satcUite 
but carried, among other equipment, a prototype command 
system which proved that radio amateurs could control the 
operation of satellites in outer space. Oscar 6, built by 
Australia.n, German and American amateurs, was the first 
long-life amateur radio communication satellite. Designed 
for a one-year lifetime it is now showing s igns of old age after 
4t years of faithful service. Oscar 7, built by American, 
Australian, Canadian and German amateurs, is now 
approaching its three-year operational design lifetime. 

Jn order to keep interest in space communication active 
until 1980 when the first Phase 3 spacecraft is expected to 
become operational, AMSAT is stretching its resources and 
building one more low-orbit satellite (known as Oscar D 
until launch). Oscar D is a joint effort of the Japanese 
AMSAT Association, Project Oscar, and the ARRL all 
working closely in co-operation with AMSAT. Oscar D is 
presently scheduled for launch in late 1977 and is primarily 
intended for continuing support of the educational pro­
gramme. Once the spacecraft is launched and in orbit it will 
become Oscar 8 and will be e-0nsidered to be in the public 
domain so that anyone can use it for communication 
purposes. T he ARRL will· then become responsible for all 
the operation management aspects of the satellite, with 
AMSA T acting as technical consultants to ensure operation 
consistent with the design of the spacecraft. The ARRL will 
also pay AMSAT the sum of £30,000 to partially reimburse 
the development and construction costs of the spacecraft. 
Space satellites are not cheap. Oscar 7 cost in the neighbour­
hood of £36,000 but a similar commercial communication 
spacecraft could have cost £ 1,200,000. 

AMSAT also has a policy of not "obsoleting" equipment. 
Oscar 6 carried a 145·9/29·5MHz transponder. Oscar 7 
introduced a uhf/vhf transponder on 432/145·9MHz. This 
transponder designated as Mode B (145·9/29·5MHz became 
Mode A) clearly demonstrates the superior capabilities of 
vhf for amateur satellite transponders. The Mode B link on 
Oscar 7 is clearly superior to the Mode A links of Oscars 
6 and 7. Oscar D will also carry a Mode A transponder and 
a new Mode I transponder (built in Japan) on 145·9 (up)/ 
435·15MHz (down). Similarly the first of the Phase 3 space­
craft will carry two transponders, utilizing Modes A and J. 
Thus as amateurs become interested io sateUite communica­
tion and obtain equipment, they can be sure that their 
investment will not become obsolete with the passing of 
any one spacecraft. 

The Phase 3 spacecraft will be accessible with full quieting 
ssh or cw signals by any amateur radio station using an 
output power of the order of SOW and small rooftop style 

RADIO COMMUNICATION May 19n 



antennas. Thus any apartment dweller with a balcony having 
some northern exposure will be able to work the world. Io 
fact the performance of this equipment communicating 
through a Phase 2 spacecraft will usually be superior to a 
kilowatt-quad combination on the hf bands. Details of the 
Phase 3 satellite appeared in page 512 of the July 1976 issue 
of Radio Comm1111icatio11. 

Amateur spacecraft have Jong passed the days when 
launches were made available because the spacecraft were 
there, or to demonstrate that amateurs could do it too. There 
are now many spacecraft competing for all-too-few launch 
opportunities. AMSAT thus has to show how the piggy-back 
launch can be implemented for a minimum of cost to the 
launching agency, and also show cause why a spacecraft 
should even be carried aloft in the first place. Thus the Oscar 
series spacecraft have also been used for scientific and public 
service demonstrations of communication capabilities. There 
have been educational transmissions to introduce the space 
sciences to students in classrooms, and demonstrations of an 
emergency crashed aircraft locating technique in Canada and 
the USA which has shown that it is possible to pin-point the 
position of a simulated crash site to within a few miles of the 
exact location. NASA is now studying ao operational 
satellite system to do just that, saving incalculable numbers 
of lives and thousands of dollars in search and rescue costs. 

Data collection techniques using remote sensors relaying 
data via satellite to a central location have been demon­
strated. Mobile terminals have been set up in cars, boats and 
private aircraft. MediCal emergency traffic has been simu­
lated. Electrocardiograph data bas been transmitted coast to 
coast; phone patches have linked Hawaii to the mainland 
USA; direct '"broadcasting" experiments have taken place. 
Many of these activities are only being talked about by the 
professionals, or if they ate being done this is at many times 
the cost in terms of spacecraft a.nd ground equipment. 

Oscars 6 and 7 have paved the way. They have shown that 
amateurs can use the satellite bands and have some grasp 
of the potential that they have to offer. But impressive as 
these are, much is yet to come. Contacts via Oscars 6 and 7 
require some technical expertise-the spacecraft must be 
tracked as they speed across the sky, passes last ooJy about 
20min and ranges are limited. The Phase 3 spacecraft will 
change that, and spacecraft QSOs will become very simple 
to implement. Communication will be possible for hours at a 
time, but these capabilities will not come free. Hardware costs 
for the first Phase 3 spacecraft are estimated as £100,000 (a 
government or commercial spacecraft providing similar 
performance would cost milJions). 

How can you help? 
First of all you can become a member of AMSAT and/or 
AMSAT-UK. Dues for AMSAT are only £6 per year. If 
you are already a member and even if you are not, you can 
become a Jife member for a donation of at least £60. You 
will then receive the Amsat Newsletter, a quarterly publica­
tion devoted to amateur satellite communication. It contains 
detaiJs about existing, future and planned spacecraft; 
operating news, and acts as a forum for a dialogue between 
communicators. You can also encourage your local radio 
club to become a member society at £12 per year (£120 life). 

You can also help the Phase 3 programme financially by 
sponsoring part of the sateUite. You can sponsor any 
number of soJar cells (£6 each), battery cells (£120 each), 
solar panels (£1 ,200 each), transponders (£3,000 each), an 
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on-board-microcomputer (£5,000) or a rocket motor 
(£6,000). All sponsors will receive a certificate suitable for 
framing acknowledging their contribution. A plaque 
honouring for posterity contributors of £600 or more will 
be carried on the spacecraft in orbit around the earth; 
contributors will receive a replica of the plaque as a memento. 

Information regarding current satellites and the contact 
points for further enquiries within the UK appears on page 
3 71 of this issue. Your participation will be welcome. D 

( BOOK REVIEW ] 
The Radio Amateur's Handbook. 54th edition, 1977. By the 
HQ staff of the ARRL. 704 pages, profusely illustrated. 
Obtainable from RSGB Publications (Sales), 35 Doughty 
Street, London WC IN 2PiE, price £8.05 (paperback), 
£1!.31 (hardback), including postage and packing. 

The Introduction to this edition has an Interesting map of the USA 
with the various power allocations to each 25kHz segment of the 
1 ·8MHz band, coded for quick reference, In all states, including 
Alaska and Hawaii. 

The section on coupled circuits has been rewritten. and extended. 
The appearance of susceptance, and admittance, was long overdue, 
though the similar unit conductance has usually been Included. 
Perhaps the definitions "amps per volt In phase" for conductance 
of a circuit; "amps per volt In quadrature" for susceptance; and 
simply "amps per volt" for admittance, would be a helpful addition. 
While on this subject, It Is remarkable that the simple concept of 
phasors (rotating vectors) Is absent in a book so concerned with 
alternating quantities, especially as the growth, decline, and reversal 
of the shadow on the wall of a rod rotating in the vertical plane at 
right angles, clearly gives the Instantaneous value Idea, and "phase" 
and "phase difference" follow with great advantage to the under­
standing of modulation, side-bands, heterodynes etc. 

In the power supply section a new 0-25V adjustable power supply 
employs the National LM317K adjustable voltage regulator. 

Filter design gets enlarged treatment and the Butterworth, 
Chebyshev, and elllptlc-functlon modes are added for useful 
coverage of general principles and such problems as variable VFOs, 
interference etc. 

The K1Z.JH solid-state transceiver, 17 pages of it, Is new. It is a 
sophisticated design with a digital read-out, and "beginners are 
not encouraged to attempt duplicating the circuits of this advanced 
project". Absent are the T-9er, the 10W package for 1·8MHz, the 
two-band solid-state transmitter, and several other suitable items 
for the modest-power constructor. The 2kW amplifier using an ssn 
triode Is redesigned; and an amplifier for QRP transceivers Is new. 
The trlpler amplifier for 432MHz has been redesigned. 

A section on receiver design gives more general coverage than 
hitherto, and a useful constructional Item is a converter to allow 
reception on amateur-band receivers of the NSB transmissions 
from WWI/ and WWVH, from which propagation reports are 
radiated hourly. 

Amateur radio afloat is an addition which will Interest those 
amateurs who may combine boating with radio, and a "mini­
misers dream receiver" Is an up-dated version of the Goodman 
design using valves (45th edition). The present modified design is of 
solid·state construction throughout and operates on the 7MHz band. 
but has room In the cabinet for one or two converters. 

The transistorized vox Is replaced by a new design employing 
ICs but retains low-cost and small size; it has Improved operational 
characteristics by the use of modern circuit tectinlq ues. 

The section on tvl has been rewritten and enlarged, and though 
the electric clock has gone, a newcomer to the test equipment sec­
tion Is a 50MHz frequency counter. 

These are only a few of the changes and additions which have 
been made In this edition, and many others wll be noticed, such as 
propagation prediction with a table of time and frequency stations, 
and the rewritten coverage of transmission lines, but they may 
allow the reader to realize that this book, of such established excel­
lence and reliability, Is also always new. T. P A. 
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Multiple beacons and other 
aspects of microwave band 
planning 

Introduction 
This article is intended to form a basis on which to discuss 
the planning of beacon and working frequencies in the 
microwave bands. It is mainly concerned with the setting of 
standards for narrow-band crystal-controlled equipment but 
it also covers standards for wide-band equipment for the 
JOG Hz band. 

The RSGB Microwave Sub-committee feels that with tbe 
rapid growth of activity in this part of the spectrum, it is 
important that some planning is done before too many local 
standards are adopted: we have not got so much effort that 
we can afford to waste it by later having to modify much 
equipment. It seems an obvious point to make that good 
planning may well have a profound effect on the rate at 
which bands are developed and, conversely, bad planning 
could well slow it. Decisions about planning the lower 
microwave bands may have a significant effect on those at 
higher frequencies, so it is important to take the general view 
from the start. 

The problem of allocating beacon frequencies is the most 
urgent at this time, although there is sufficient interest in 
repeaters, including cross-band and tv ·repeaters, to make 
planning for them only marginally less urgent. 

Recommendations 
1. Because of their increased value as propagation indicators, 
multiple beacons which derive their output frequencies from 
a single driver should be encouraged. 
2. Crystal-controlled beacons should preferably be set on 
harmonics of exactly l,152MHz, eg 2,304·00MHz, 5,760·00 
MHz, so that they may be used as both frequency standards 
and as frequency transfer standards for all the microwave 
bands including potential bands above 40GHz. They will 
also act as band-edge markers for the crystal-controlled sub­
bands at n x J,152 ton x 1,152 + 2MHz. 
3. The preferred working frequencies should be harmonics of 
J,152·1MHz exactly. Later, harmonics of 1,152·05 or 
1,152·2MHz could also be used. 
4. Jo countries where activity is not highly developed, it is 
suggested that wide-band beacons on JOGHz be established 
on J0,400MHz, with the preferred working frequencies 
within the range 10,400 to 10,500MHz. Narrow-band 
beacons will of course be set at l0,368MHz, with working 
frequencies in the range 10,368-I0,370MHz. 
s. Much oftbe present wide-band activity.in the UK is in the 
range 10,000-10,IOOMHz. If recommendation 4 is accepted. 
then UK amateurs will have to consider whether or not they 
also will adopt the same standard. 

Crystal-controlled beacons 
The preferred parts of the microwave bands for narrow-band 
working have long been established as n x l ,l 52 ton x l,152 
+ 2MHz. At this time there appears to be no reason for 
changing these preferences, particu,larly at frequencies up to 
JOGHz. Whether the 24GHzsub-band at 24,l92-24,194MHz 
is always to be included in this scheme or whether it should 
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be regarded as the start of a new system based on harmonics 
of 24G Hz. if bands at higher frequencies should be allocated, 
will require.careful consideration at a later stage. 

11 is suggested that the preferred frequencies for the first 
beacons be multiples of l ,152MHz, ie 2.304, 3,456, 5,760, 
10,368 and 24,192MHz. The advantages of this philosophy 
are: 
(a) It encourages the development of multiple beacons which 
use a single driver with a number of different multipliers to 
produce beacons for as many of the microwave bands as is 
required. Apart from simplifying equipment (especially if 
the driver itself can be keyed), thinking in terms of a single 
unit producing beacons for several bands at a time rather 
than the present band-by-band approach, could be most 
stimlllating. 
(b) An important advantage of this approach is that it 
becomes possible to tune a harn.1onic generator to a beacon 
output which is audible at a lower frequency, eg 2,304MHz, 
and use this to set receivers precisely for associated beacons 
at higher frequencies and simply wait for signals to come out 
of the noise. This tunil1g process could also be done auto­
matically of course. The improved monitoring could well 
result in a significant change in our ideas on the frequency of 
occurrence of "openings" on these bands, a point of funda­
mental importance. 

For harmonics of beacons at lower frequencies to fall 
within the crystal-<::ontrolled sub-bands at higher frequencies, 
their drivers have to be within IOOkHz of l ,152MHz, and 
preferably within IOkHz. This cuts right across the present 
vhf philosophy of putting beacons near the centre of the 
narrow-band allocations. The question may then be asked: 
Why not put beacons on harmonics of exactly l,152MHz in 
as many cases as possible? This would mean that a harmonic 
generator tuned to zero beat with any beacon would provide 
a frequency reference for all other beacons whatever their 
frequency. 

Because highly directive antennas arc normally used on 
the microwave bands and ranges tend to be limited, it is 
possible that a larger number of beacons than at first expected 
can be operated on a single frequency without undue inter­
ference. However, where interference would be excessive, 
beacons will have to be operated at other frequencies, and it 
is suggested that the frequencies immediately below the sub­
band be considered for this purpose. Note that a shift of 
SkHz at I , 152MHz corresponds to a change of 0·045MHz. 
at I0,368MHz or 0·105MHz at 24,192MHz. 

Working frequencies for crystal-controlled equip­
ment 
It is suggested that similar philosophies can profitably be 
applied to working frequencies for crystal-<::ontrolled equip­
ment, with preferred frequencies being based on harmonics 
of, for example, 1,152· l MHz, ie at 2,304·2MHz, 5,760·5MHz, 
etc. The advantages in being able to set both transmitters 
and receivers to known frequencies would appear to be con­
siderable. Other advantages include the possibility of bulk­
buying relatively large numbers of virtually identical crystals 
.from a single source. Not only would better quality crystals 
be obtained for the same price, but presumably they would 
have similar temperature and ageing characteristics which 
would increase the predictability of their frequency. If 
standard l.F.s can be agreed, the same bulk-buying philoso­
phy could be applied to local oscillator crystals. 
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Wide-band (non-crystal-controlled) beacons 
At present, beacons using free-running osciHators appear to 
be operated o nly on JOGHz: the only two known to be in 
operation are in the UK, and these are on 10, IOOMHz. The 
latter frequency reflects the concentration of U K act ivity in 
the region 10,000-JO,lOOMHz which originated from diffi­
culties in tuning surplus X-ba nd radar (particularly 723/AB 
klystrons) much above these frequencies. A significant dis­
advantage of this is the 300MHz gap which exists between 
this part of our a llocation and that c learly preferred for 
narrow-band working at I0,368MHz. This means that some 
frequency-sensitive components such as filters, isolators and 
circulators, and even some forms o f antenna feeds, may not 
cover both ends of the band. thus making equipment less 
compatible. 

For this reason it is suggested that J0.400MHz be con­
sidered as the preferred beacon frequency for wide-band 
operation. with I0.400-l0.500M Hz as the preferred working 
frequencies. The advantages of this philosophy would seem 
to be: 
(a) The 30MHz gap between the narrow-band a nd wide-

[ oscar news I 
Oscar 6 
Uplink 145·900 to 146·000MHz. Downlink 29·450 to 
29·550MHz. 
Recommended modes : A I, A3j. 
Uplink power requi red: SOW eirp at 2.000 miles s lant range. 
Downlink sensitivity desired: O· I µV for 5dB/noise. 
Beacon on 29·450MHz ::: 4·7kHz doppler shift. modulated 
by A I (cw) telemetry giving spacecraft environment or 
codcstore messages in cw. Speeds: 10 or 20 wpm. 
UH F beacon on 435·JMHz ±: doppler, very weak and can 
only be copied using receiver with good s/n ratio with high 
a ntenna s<iin on overhead orbits. 

Oscar 6 may be employed for repeater contacts on 
ascending orbits on Monday, Thursday and Saturday 
evenings (south to north). It is important that it is no t used 
at other times when it may be found to be ON, otherwise 
important scientific experiments may be lost, and the battery 
charge depicted. 

Oscar 7 
Uplink Mode B432·125 to432-175M Hz. Downlink Mode B 
145·975 to 145·925MHz; inverted. 
Recommended modes. A I. F l. F2. A3a. A3j. 
Uplink power required: IOOW cirp at 2,000 miles slant range. 
Downlink sensitivity desired: 0· I µV for 5dB/noisc. 
Beacon on 145·972MHz giving environmental telemetry in 
rtty space only format, with morse cw or codestore on 
Sundays on Mode B. 
UH F beacon: as for Oscar 6, but fsk, only when in Mode A. 
Uplink Mode A 145·850 to 145·950MHz. Downlink Mode A 
29·4 to 29·5M Hz: linear. 
Recommended modes A I. A3j. 
Uplink power required: as Mode B. Downlink sensit ivity: 
as Mode B. 
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band parts should encourage the construction o f compatible 
equipment while being sufficient to minimize the risk of 
inter ference. Wide-band receivers could easily be made to 
cover both the wide-band and the narrow-band parts of 
lOGHz. 
(b) All countries in IARU Region 1 which have a JOGHz al­
location include the top end of the band. Some countries, eg 
Austria, Yugoslavia and Switzerland, do not have the lower 
250MHz, and to suggest that these countries operate 
different standards would seem to be an unfortunate policy. 
Indeed it could be argued that by concentrating our efforts 
in a restricted part of the spectrum we may improve our 
chances of retaining that part. 
(c) Although it can be argued that the availability of 
"surplus" equipment is an advantage of using the low end o f 
the band, the same argument now applies to the top end. 
l n truder alarm and police radar equipment operates on the 
range 10·5-lO·<iGHz and this would be expected to be 
rather more readily modified to cover the region 10,400-
10,SOOM Hz. 

RSGB Microwave S11b-co111111iflee 

Beacon on 29·502MHz cw, telemetry, codestore on most 
Sundays. 

Oscar 7 may be used for through repeater communication 
on any day excepting Wednesdays, when it is reserved for 
special experiments, pre-booked with AMSAT. 

T he repeater employment is alternative days Mode A and 
B, Sunday I May 1977 is a Mode A day. All users are 
requested not to exceed the maximum power listed, and only 
to use the satellites according to the arranged schedule, and 
to avoid transmitting on any of the beacon frequencies. 

Every Monday, irrespective of satellite or mode, is a 
QRP day when the transmitted power shall not exceed 
!OW erp. 

Orbital predictions 
The Oscar 6/0scar 7 orbital calendar for 1977 published by 
W6PAJ is obtainable from G4EZN, QTHR. T he cost is 
£1.50 to members of AMSAT-UK and £3.00 to non­
members. 

Weekly information giving reference orbits can be heard 
o n the G B2RS news bulletins. and the two AMSAT-UK 
nets on Sundays, on 3,780 kHz at 10. I 5am a nd on 144·280 
MHz at 7.30pm. 

Orbita l da ta for the two satellites is: 

Satelli te 
Oscar 6 
Oscar 7 

HAF4C 

Period 
I 14·994min 
I 14·944min 

Longitudinal increment 
28·74 per orbit 
28·73 per orbit 

The special call HAF4C will be used for satellite operation 
only from the Technical University o f Budapest from 20 May 
1977 until the end o f the year. This commemorates the 
foundation o f the first radio club in Hungary in 1924. 

,Further information 
Enquiries regarding membership of AMSAT and AMSAT­
UK should be directed to G4EZN, QTHR, and technical 
enquirie.~ to GJRWL, QTHR. Copies of Keeping track of 
Oscar by G2AOX and the orbital plotting maps are obtain­
able from RSGB Publications (Sales). D 
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C 
technical I 

topics _J 
Pat Hawker, G3VA 

EACH month when starting to put together another TT 
I run over the various items I intend to include and try 

to ensure a pattern and a balance. Almost invariably, 
however, the final result is something rather different; 
preparing an item often brings to mind some related infor­
mation that demands to go in ; so something else may be 
squeezed out or found to present some problem that requires 
further consideration. Then again some of the ideas for 
sstv and rtty etc·c learly need a full-length article and cannot 
usefully be digested in a paragraph or two. So if what finally 
appears seems unfair to your own interest, one can say only 
that it was not intended so; one tries to represent all modes 
and all bands· from ssb to cw, not forgetting a.m. which 
suddenly seem; to need the sptCial support one used to give 
to abfm a few years back! 

General-purpose fault-finding probe 
Several designs for logic level detecting probes using light­
emitting-diode (led) indicators intended for use when check­
ing out digital circuitry have been presented in TT. However, 
in Electro11ic Design (3, l February 1977, page 72) L. H. 
Logan describes a simple probe-type device intended for 
general-purpose fault-finding on any type of equipment: 
Fig J. It can be used as a convenient substitute for the normal 

,..----------
' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

01 
1N4007 

R1 
47k 
1!2w 

R3 
5·6k 

112w 

------~Probe: Up 

--------------------.., 

Coi le:d tut le:ad 

TR2 
2N3440 

I 
I 

~----<! .. 
M lnlature: phone: jack lntuchange:able: ~ips 

(banana. crocod1 le: 
clips,e:tc) 

Fig 1. T est probe for general·purpose faul t-finding without 
having to switch scales, etc: as with multl-testmeters (Electronic 

Design) 
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multi-testmeter when fault-tracing s ince it eliminates the 
need to keep stopping to switch meter ranges etc. I t provides 
an indication of the presence of either ac/dc potentials 
(indicating which) between I ·SY and about SOOY, whether 
there is continuity between two points and some indication 
of the resistance between the two points. Of course it does 
not measure potentials and gives only a rough indication 
of ohms-but when carrying out quick checks on a piece of 
equipment this is often unnecessary, at least during pre­
liminary checks. 

The whole unit can be built in a small insulated casing, 
for example the housing of a penlight Hashlight, and operated 
from a miniature (American AA size) mercury battery. 
For other forms of construction a conventiona l PP3 battery 
could be used. 

When the test leads a re placed across two points between 
which there is continuity but no potential difference, current 
from the internal battery forward biases TR2 and turns it 
" on" and the green led lights, but the small base current 
is not sutlicient to cause the red led to light. The lower the 
resis tance between the two points, the brighter the green 
led. 1f the resistance is more than about 5k0 neither led 
lights. One can use this facility not only to test component 
and wiring continuity but also the operation of "wipers" on 
potentiometers etc. If the external circuit includes a semi­
conductor, the green led lights only when the probe tip is 
connected to the n-type material, and this provides a further 
useful test. 

Should the probe tip be connected to a point more than 
about 1 ·5V positive with respect to the test lead, the emitter­
base junction of TR2 is turned "on" and the red led lights, 
with the green led s taying dark. If neither led illuminates, 
even when the test lead and test probe a re interchanged, 
the two points a re eithe r "open circuit" or have more than 
5k0 resistance between them. If the red led lights no matter 
which way round the test lead/test probe are connected, 
then the potential difference between the two points must 
be ac. 

One suspects that a few minutes' practical use with the 
fault-finder is li.kely to underline its usefulness rather more 
than this description. The feature that seems really attractive 
is that the various checks can be carried out quickly, without 
having to keep fiddling with the range switch of a multi­
testmeter. 

It is pointed out in Elec1ro11ic Design that the test leads 
should be kept from touching when not in use, to prevent 
draining the internal battery; for this reason L. H. Logan 
suggests that the test lead should be made removable 
although a possible a lternative, eliminating the need for the 
miniature jack plug and socket, would be to have an insu­
lated cap fitting over the probe tip whee not in use. 

Injection-locked oscillators 
While the integrated circuit has successfully taken many of 
the complications out of phase-locked-loop control of 
oscillators it is still worth noting there is a long-established 
alternativ~ approach to the problem of making two oscilla­
tors run exactly in step with one another. This is the injection­
syncbronized oscillator where a little output from a stable 
source is fed into a self-excited oscillator, which then 
automatically "locks" to the source and will do so at mul­
tiples and sub-multiples of the injected frequency. One 
example of this approach, which has appeared in several 
editions of ART, stems from HB9CM who showed how a 
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Fig 2. Injection-locked oscillator used for 14 and 2tMHz 
transmitter experiments by CN2AQ as one application of 

simple synchronized oscillators (Electron) 

1 ·8MHz power oscillator (in his case using an 837 valve) 
can be stabilized by injecting a little of the output from a 
3·6MHz transmitter, thus providing an easy means of getting 
on J ·8MHz cw with one of the many hf equipments which 
do not themselves cover this band. 

Another interesting application appears iu Dick Rollerna's 
"Refiecties door PAOSE" in Electro11 (March 1977) as a 
result of some experiments carried out by S. J. Quast, 
CN2AQ. This shows how a double-triode valve osciHator 
(12AT7, 12AU7 etc) can be arranged to provide a series of 
stable outputs at lMHz intervals from about 12MHz to 
32MHz by injecting some output from a lMHz crystal 
oscillator: Fig 2. Such a facility could be used as the basis 
for a general-coverage receiver having I MHz-wide tuning 
bands, but CN2AQ has been using it to provide a low-power 
cw transmitter on 14 and 21 MHz. The stable signal is fed 
in via a 6AH6 cathode follower; for this particular applica­
tion the crystal wouJd need to be on the low side of 1 MHz 
to avoid band-edge operation. 

Touch-keying: overcoming the problems 
W. D. Stirling, GM4DGT, was interested to see the brief 
notes in the February 1T(page 130) about an add-on touch­
paddle for the G3GJX keyer. He has built and used touch­
keyers for almost three years and is convinced that most of 
the problems often associated with this type of keying 
(notably when used by those of us lacking the softness of 
youthful fingers) arise from the necessarily high-impedance 
input circuitry. Not infrequently one finds that instead of a 
"touch" keyer one ends up with a form of random auto­
keyer that seems determined to send its own coded messages 
regardless of what you want to send! This tendency often 
increases when a high swr or end-fed antenna spreads rf 
around the operating position. 

A second penalty with high impedances, GM4DGT has 
found , is what may politely be referred to as the "humidity 
effect" or in more earthy terms the secretion of finger dirt, 
due to sweating, between tbe pads of a touch matrix, resulting 
in the disappointing results to which GJGJX referred in his 
notes. 
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GM4DGT puts forward a number of practical suggestions 
based on his experiences: 

(1) Make the input impedance as low as possible consistent 
with reliable keying. Nevertheless it must be recognized that 
au occasional dot or dash may be missed from this cause (a 
useful excuse for the operator!) though in practice this is 
more likely to be due to operator mistiming on clock-con­
trolled keyers. 

(2) Use the smallest practical area for the touch-pads and 
use a good inSlllator to JnOunt them on: srbp can absorb 
enough moisture to cause self-triggering. A material such as 
ptfe is recommended, although GM4DGT reminds readers 
that there can be a health hazard in machining ptfe. 

(3) Thoroughly decouple the input line~ and fit ferrite 
beads. 

GM3DGT believes that the arrangement shown in Fig 3 
has the advantage that it can be used across the contacts of 
most keyers with little modification and is workable from a 
5V supply. It was originally designed as part of a laboratory 
experiment to sense water presence and o perates with as 
much as 10100 when the desensitizing resistor is removed. 
It has been used for normal rag-chewing and for contest 
operation. Construction requires much less mechanical skill 
than conventional paddles and contacts. 

The use of complementary transistors increases the 
flexibility in that a variety of makes of keyers can be accom­
modated and the supply current can often be taken from an 

Dash 
pad 

Dot 
pad 

r----1--------o~;~l'acts 
Dash unit 

}

Wirizd 
across 
dot kizy 
contacts 

Aluminium basiz·. 
plate 

- -•
' 

T 

. .. 

PT FE kizyJng p i/Jar 

Scrqw heads sawn o f f and flxizd 
with Arald!tiz .altizr soldizrlng 
connizctlngi wrl"'IZS 

Fig 3. Dot unit circuit and details of GM4DGT t ouch-keying 
facility for use with e l-bug k eyers. A four-way screened cable 
connects the two simi lar uni ts to the key. Almost any small­
signal complementary transistors can be used and in many 
cases power t aken from the keyer. The detail s can be varied 
in many ways to suit individual keyers. The resi stor shown as 
4·7Mn desensitizes the unit and this value should be adjusted 

as necessary 
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existing keyer, or if necessary with a separate supply and 
adequate decoupling to provide a low impedance path 
between the "common" lines. 

GM4DGT's keyer uses pnp transistors (Radio Com1111111ica­
tio11 Handbook) and the add-on unit of Fig 3 is incorporated. 
The decoupled 2·7k!l resistor in the supply line guards 
against the effects of any short-circuits and the whole unit 
then connects via four-way screened cable into the keyer 
proper so that it may be unplugged when it is desired to use 
the original paddle. 

GM3DGT mentions that a final "touch" can be achieved 
by replacing the keying relay by a suitable switching tran­
sistor; in this way the whole keyer becomes completely 
solid-state, with no mechanically moving parts (fingers 
excepted) so that even the most ardent cw operator can 
forget all about metal fatigue! However, it must be appre­
ciated that "touch keying" is a skill that bas to be acquired 
in its own right. For example, one must forget about resting 
a lazy finger on the "paddle", and finger movements have to 
become as clean and concise as possible. But then, surely, 
much of the appeal of cw operating is that it represents the 
~xercise of a human skill, patiently acquired ? 

Quartz multivibrator 
A class of oscillator that is relatively little used at present 
in amateur radio equipment is the crystal-controlled multi­
vibrator. It is apparently possible to design these oscillators 
to provide a near-perfect square-wave output which should 
p rove useful for such applications as switching mixers, 
product detectors, and as clocks for many digital systems. 

Fig 4. Quartz mult i v ibrator using two reg enerative switches. 
Typically Re 100!1; Rb 3300; Re 3·3k0; Vee 6V ; VEE 12.V. 
BSX28 npn t ransistors ; BSX29 pnp transistors (Proc IEEE) 

A quartz multivibrator using two regenerative switches is 
described by Spasoje Tesic and Dragon Vasiljevic of the 
University of Belgrade in a Jetter to Proc IEEE (January 
1977) : see Fig 4. It is claimed that this oscillator provides a 
rectangular waveform with transitions completed in as 
little as IOns (or much less than the lime it takes a radio 
wave to cross a road!); it can be heavily loaded wilhout 
impairing stability: and provides an output approaching 
Vee with little change of frequency with large changes of 
Vee (so that it is possible to control oscillator output 
simply by varying Vee). 

It is stated that the circuit has been tested using crystals 
over the frequency range ofO·l to lOMHz and generally to be 
non-critical in value of resistors, devices etc. I t needs two 
npn and two pnp transistors (eg BSX28 for npn, BSX29 for 
pop), a Vee of about 6V and a - Vrm of about l2V. 
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Quad-let mixer on 14MHz 
It is now generally accepted that the key to better receiver 
performance is the use of mixers of wider dynamic range. 
Today, the all-solid-state receiver cdn outperform valve 
receivers, but only if designed very carefully for good signal 
handling. Opinion is still rather divided on the best approach; 
the Schottky double-balanced diode mixer is one of the 
front-runners, but for low-noise performance on 21 and 
28M Hz it does arguably require an rf stage of equally good 
dynamic performance and often a very good pre-amplifier 
for the i.f. strip. Significantly better dynamic range can be 
achieved when such diode mixers are associated with high or 
medium level oscillator injection, as was underlined in. 
DJ2LR's recent article in Ham Radio (October I 976). 

More controversial is the use of the various forms of 
balanced and double-balanced fet mixers such as those 
developed by Rafuse of MIT/RCA and Ed Oxner (ex­
W9PRZ) of Siliconix. DJ2LR considers that while these 
offer advantages in test instruments their application in hf 
receivers "remains debatable"- a view not likely to be 
supported by several British firms! 

Writing from Malden, Mass, Tony Garratt-Reed, ex­
G3VBZ and hopefully soon a WAI, reports a personal 
evaluation on hf of one of the quad-fet mixers developed by 
Ed Oxner (EDN 5 July 1974 etc) and then shown to be 
capable of the following performance as a vhf mixer : two­
tonc tbird-order intermodulation output intercept +34dBm; 
gain + 4dB; and with other good properties. With a view 
to using such a mixer in an hf transceiver, G3VBZ tested 
one at 14MHz; Fig 5. He writes: 

"Tl is the input matching transformer, which must match 
the 50!1 source to the source impedance of the fet, about 
250. The original design used a transmission-line trans­
former but I used a conventional 2:1 + I winding on a 
ferrite toroid. T2 is merely a 2-turn bifilar secondary, wound 
on the oscillator coil. Matching here is less important, as the 
gate impedance is high. RI and Cl form the bias network. 
C2Ll C4 and C3L2C5 are pi-matching networks to transform 
the output impedance of the FETs (about 2k!l) to the impe­
dance of T3 which is a conventional trifilar ferrite trans­
former. I used the formulae in RCH to compute the values 
for the pi-network, assuming a Q of 12. 

"The mixer worked very well. 1 do not have enough 
equipment to perform absolute measurements, but I can 
compare; so I used my HWJOJ as a standard. Briefly, I 
found that at 14·3MHzthemixer, cooverting to 3·8MHz,gave 
barely-audible third-order im products with 15dB attenua­
tion from the test oscillator I used. The HWIOl, on its own 
and operating at 14·3MHz, gave the same result with 63dB 
attenuation. 

" I was not able to check the sensitivity and noise floor 
of the HWIOI on the two bands, but assuming they were 
the same (probably within a few decibels), and neglecting 
stray coupling, then the quad-fet mixer oo its own is indi­
cated as having 32dB more dynamic range than the HW 101 , 
at the high-power end. An experiment with a low-power test 
oscillator q uickly revealed that the minimum discernible 
signal for the mixer/HWJOI combination was 5dB lower 
than for the HWIOJ on its own. 

"This enormous increase in dynamic range surprised me, 
and led me to wonder if I was getting stray coupling of the 
test oscillators to the receiver ; I attempted to check this, 
with negative results. 
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"The devices l used in the mixer were 2N5459. Ed Oxner 

indicated that the devices should be matched within 10 per 
cent, and I was able to find four suitable ones in a batch of 12. 
Siliconix do manufacture a quad-fet device with the tran­
sistors suitably matched (type U350) but for amateurs this 
is expensive and practically unobtainable in small quantities. 
My Vee was 12V and l found that the bias on the FETS was 
extremely critical (I used a 10-turn 5000 pot for RI). The 
local oscillator input was also important and I used a pot 
i~ the supply line to adjust this. Even with the low Q of the 
pi-networks, l found the tuning to be critical and l had to 
connect trimmers in parallel with C2 and C3 in order to 
get the best results. The local oscilla tor voltage was of the 
order of IV p-p. 

"The significance of this arrangement seems to me to be 
as follows: calculations of the required pre-filter gain in a 
single-conversion ssb receiver with 9Mliz i.f. give a net 
figure of OdB. This can be achieved with a diode mixer plus 
rf amplifier, or by a quad-fet mixer wit/tom amplifier 
allowing 4dB for loss in the signal -frequency tuned circuits'. 

"Either arrangement, feeding a XF-98 9MHz filter and an 
i.f. strip having a 5dB noise figure, gives an overall noise 
figure of 14dB, which is suitable for use on all hf bands 
except perhaps 28MHz. Whether it is easier to build a high­
performancc rf amplifier plus diode mixer rather than this 
quad-fet mixer alone is open to dispute! One thing I have 
not established is to what extent the quad-fet mixer is broad­
banded. However, I see no reason for it to be any inferior 
in this respect to the diode mixer. 

"As I was doing these experiments, I read your comments 
(IT January) on 'how good is good enough?' This led me 
to one or two other experiments. On 3·5MHz in quietish 
conditions, my S-meter reads about S3. To get the same 
reading on the third-order im products, the fundamentals 
read about S9 + 30dB, a not very remarkable signal level 
at all. Hence the HWJOI could be greatly improved. Accord­
in~ to my measurements, the 3rd-order im from the quad-fet 
rmxer would be only just audible at this level of input, and 
before the products reached the equivalent of S3 the funda­
mentals would be over S9 + 40dB-still not a signal level 
to be totally unexpected. or course, on 14MHz say, things 
are much quieter, and intermodulation products become 
even more s ignificant." 
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Fig 5. Wide dynamic range 
quad·fet mixer tested by 
G3VBZ on hf and based on Ed 

O x ner's design 

For those who wish to remain faithful to valves, it is worth 
pointing out that well-designed balanced valve mixers can 
give very acceptable results, though little advantage has 
ever been taken of them (one exception was the GEC naval 
single-conversion receiver of the 'sixties using a 12AU7 
balanced mixer). DJ2LR and others have pointed out that 
the beam-deflection type of valve (7360 etc) did not prove the 
expected breakthrough because it introduced some other 
disadvantages. 

More on linear ohmmeters 
ln the March IT, details were given of a linear ohmmeter 
using low-voltage discrete transistors developed by Cedric T. 
Marshall, G3YRN, and based on the earlier unit (IT 
January) incorporating an integrated-circuit operational 
amplifier. Since his original report, G3YRN has continued 
with the development of this ohmmeter, from the bench 
mock-up stage to a finished 11-range instrument measuring 
up to 3Mn. In the transition a number of points have arisen 
which he feels will be of interest and assistance to other 
readers constructing similar instruments . He lists these as 
follows: 

(1) A simple constant-current feed to the reference :r.ener 
is well worthwhile and makes the instrument virtually 
independent of battery voltage down to about 7V: see 
Fig6. 

(2) The BC108 and BC178 transistors in the ohmmeter 
part of the circuit should preferably be selected for high gain 
a t low collector currents. 

(3) For ranges from 300k0 upwards, the base current of 
the BCl08 flowing through Rx becomes comparable with 
the constant current needed to generate the balancing JV 
across Rref. This does 1101 affect the linearity but does 
require compensation with values of Rref somewhat higher 
than the required fsd. For example, G3YRN found that his 
base current was about 0·3µA so, for instance the JM!l 
range with a constant current of 3µA required 'Rref to be 
l ·JIMn to give 3V with the remaining 2·7µA. 

(4) Care should be taken not to blame the instrument for 
any non-linearities in the meter movement. With some oft he 

Fig 6. Simple constant­
current feed to the refer· 
ence zoner used by 
G3YRN In his linear 

ohmmeter 

+9V 

BC108 
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cheaper movements a check against a good quality milliam­
rneter can be quite a sobering experience. 

(5) It was found when setting up ranges that this proved to 
be an excellent demonstration of how a soldering iron can 
permanently alter the value of a resistor! 

G3YRN has built his linear ohmmeter in the same case 
and sharing the same meter as a linear capacitance meter 
(see, for example, January TT). The whole instrument, he 
reports, is a joy to use. 

That medium-wave loop 
In the February 1T we included an iJJustration of a seven­
turn large frame antenna which seems particularly useful for 
nulling out interference when chasing dx on mf or 1 ·8MHz. 
This illustration was redrawn from o.ne that was published 
recently in Electro11ics Australia. Eric Dowdeswell, G4AR, 
has drawn my attention to an article by Charles Molloy on 
"Medium-wave dxing" which appeared in Practlcal Wire­
less, April 1970, and it is clear that this was the original 
source of this particular design about which the author 
wrote: "No one should be deterred from dxing on the medium 
waves through lack of an outside aerial .... No serious mw 
dxer would be without a loop ... frequently it is possible to 
null-out different s tations on the same frequency, eg on 
1,070kHz CBA in Canada can sometimes be heard free of 
interference if the null is pointing towards LRl in Buenos 
Aires and similarly LRl can be heard with CBA nulled out. 
There are additional benefits to be had from a loop. Static 
is reduced; in early summer when much of it comes from 
thunderstorms to the south, it can be eliminated when listen­
ing to the west ... ". It all sounds pretty good going and a 
useful reminder of what can be done at mf. 

Jan Martin Noding, LA8AK, writing from Bergen, 
Norway, also mentions that he has tried this type of frame 
receiving antenna on 3·5MHz and reports "the results were 
quite surprising, several W stations were heard above 
3-SMHz". 

Dial marking stencil 
Faced with the problem of marking dials and scales on the 
panels of home-constructed equipment, John R. L. Walker, 
ZL3IB, (Break-in, December 1976) devised the stencil d.e­
vice shown in Fig 7. It is made from 2mm thick perspex with 
a radial straight edge and set of holes at regular intervals for 
drawing circular scales. The perspex stencil is fixed to a small 
instrument-type knob by means of three countersunk screws. 

1 · 5mm dia countersunk holes for.circles 

@ @ @ 

Radial straight·~dge 

Fig 7. Dial marking stencil used by ZL31B 

To use, the stencil is simply mounted on the shaft of the 
component concerned (switch, variable capacitor, potentio­
meter etc) and arcs of circles drawn by inserting a stencil pen 
into a hole at the required radius and then slowly rotating the 
stencil. Calibration marks are made using the radial straight 
edge. 
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ZL3IB mentions that his usual constructional practice is to 
spray-paint panels with an aerosol paint spray and then, 
when dry, bake them at 60-90°C (in the kitchen oven if 
necessary and if you can get away with it). Just before label­
ling he wipes over· the panels with methylated spirits to 
remove any grease or fingerprints and then he marks out the 
scales and labels using Pelikan type "T" black drawing ink 
(this is a special type of indian ink for use on plastic sheets 
with overhead projectors and is often obtainable from 
suppliers of drawing office equipment). For labels Letraset 
can liJe used, but ZL3IB prefers standard lettering stencils 
with the Pelikan "T" ink as this tends to be more versatile, 
easier to correct and less expensive. Finally he uses a thin 
coat of clear polyurethane varnish to protect the panel and 
lettering against abrasion. 

Extending the logic probe 
IT December 1976 included a 'flexible logic probe, originally 
described by Arthur R. Klinger in Electronic Desig11 and 
using a 555 timer ic to provide accurate level detection. Paul 
C. Mullineaux, G3XEN, built one of these but used a 556 
instead of the 555: the 556 is in effect two 555 devices in the 
same package. This has allowed him to build-in an additional 
af test oscillator and this extends the usefulness of an already 
useful test unit: Fig 8. 

Push tom~k1E 

Probt----1---.o---O----' 

2·2k 

4•7k 

+5to 
15V 

Rever.s~ 

polarity 
protec:tton 

-Vt 

Fig 8. Combined logic probe/af osclllator built by G3XEN. 
Diodes 1N9'4. The 0·2µF capacitor (dotted connections) can 

be fitted to make the af oscillator output more sinusoidal 

G3XEN lists some points to note: 

(1) When the af o.scillator is on, each led lights equally 
with the lOkO preset for 50 per cent ofVcc. 

(2) The probe can still test the logic states when the oscil­
lator is on. 

(3) The oscillator works whether the probe is at Vee or 
OV as the 555 will sink or source. 

(4) When using red and green uos it is useful to make the 
value of the limiting resistor for the green led half that for the 
red as this will make the light output of the two colours look 
similar. 

He mounted his probe in an old "Savbit" solder dispenser. 
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• C m1crowave5--=:J 
Dain Evans, G3RPE * 

GB3DD 
Two bits of news about the l,296MHz beacon GB3DD 
which is on the Dunstable Downs at ZL08e. Since 13 
March it has been operating on l,296·89MHz in line with 
the current IA.RU beacon plan agreed at Warsaw. It is also 
now operating at higher power; the relatively high loss 
feeder having been replaced by FXJ4 feeder since 24 March. 
G3COJ reports that its signal with him is now 20dB over 
noise at his QTH near High Wycombe. 

Microwave Award 
The latest award on J ·3GHz is No 4 to GD2HDZ for his 
J , 130km contact with Hl39AMH[ P referred to in the March 
Microwaves. 

A cumulative contest for 10GHz 
For some time there has been a demand for a cumulative 
contest for IOGHz, and one has beeo organized for 1977. Five 
events will be held, the first two being on 22 May and 19 
June. Each will last from 1100 to 2000gmt, and the best of 
three wi ll be selected. Full details are given in "Contest 
News", but two features arc worth emphasizing: informa­
tion about who is going where will be circulated prior to the 
contest if this is sent in by intending participants, and 
the results will be analysed in tenns of propagation. For the 
latter, unsuccessful contacts often are most valuable and 
therefore should be logged and sent in. 

10GHz news 
The growth of activity on IOGHz on the Continent is of 
course welcome news in itself, but more so because in the 
future we will be looking to our near (and not so near) 
neighbours for our dx as our equipment matures. So we are 
pleased to hear more good news from France. On 15 March, 
FlAVY on a site l ,700m high near Grenoble worked FSDO 
near Macon over a l 53km pa th passing over Lyon to set up 
what surely must be a new French record. Their equipment 
used 20mW Guan oscillators as transmitters/self-excited 
mixers with standard fm broadcast receivers tuned to 108 
MHz as l .F .s. Antennas were dishes made from (their words) 
"cook-lids" 27 and 45cm diameter. The distance worked 
just exceeds the Microwave Award distance on this band, 
and so this contact could be used to claim their award if they 
so wished. Also involved with the contact were F lCVJ and 
FIBGL. 

G3ffiM reports that an swl near Lannion in Brittany is 
currently building, and will be operating with F5ZA during 
the summer. In the Paris region, F6DLA is reported to be 
interested, as is FlD"PC, FIBFO and FJBCS. As noted last 
month, F8TD is already operational and has had a 53km 
contact with. F6COW. 

• -4 Upper Sales, Chauldea, Hemet HempslC<!d, Herts. 
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SM6HYG now has equipment working based on Gunn 
oscillators and is merely waiting for spring before beginning 
tests. He is especially interested in exploring super-refrac­
tion between Sweden and the UK. His site is ideal: be lives 
on a tiny peninsula l 50m from the sea and 20m above it at 
FS58f, which seems to have a clear view of the coast of NE 
England and SW Scotland through the Skagerrak at a dist­
ance of roughly 900km. I am sure that he would like to hear 
from anyone wishing to make tests. His name and address 
are: Carl-Gustaf Blom, SM6HYG, Kvarnberget 3, 453 00 
Lysekil, Sweden. 

DF3GJ writes from Heidelberg that the IOGHz "disease" 
has now spread to SW Germany. He picked up the bug when 
he spent a year io Cardiff as GW5BPC and became a member 
of the Barry Radio Society/GW4BRS. The first contact was 
between HB9RG operating D and DK4GD over a lSkm 
path. The next day, HB9RG and DJ3EN had a contact over a 
short path to make what may be the first HB- D contact on 
this band. The equipment used Gunn oscillators as self­
excited mixers with dishes I ·2m in diameter. 

DL7QY's latest efforts have centred on a cw/ssb trans­
verter for 10,368MHz. The receiver consists of a GaAs fet 
type NE24483 preamplifier which has an nf of 3·5dB and a 
gain of9dB at JOG Hz, followed by a filter at J0,368MHz and 
a lN23 mixer. A low-noise bead amplifier at .l ,296MHz 
based on the NE02135 device completes the front end. The 
local oscillator drive is taken from the main transmitter 
drive which starts at 63MHz and ends up at 9,072MHz with 
80mW. The latter is mixed with l,296MHz cw or ssb in a 
WGJ6 mixer using a BXY40 mixer. The 8mW output is 
filtered and amplified by a HP TWT to produce an output of 
SW. The antenna used is a dish 0·4m diameter, which implies 
an erp of about 5kW. DL7QY reports that the stability is 
quite adequate for ssb: during the first hour after switch on 
the drift is I 50kHz, but thereafter is only about 4kHz/b. He 
expects to give details in DUBUS-JNFO issue 2/77. 

His equipment for other bands is follows: 
"32MHz 
t,296MHz 
2,304MHz 
3,456MHz 
5,760MHz 

350 w rf 
170 w rf 
60 Wrf 

2·5 w rf 
1·5 w rf 

Rx nf 1·6dB 
Rx nf 2·0dB 
Rx nf2·5dB 
Rx nf 3·1dB 
Rx nf 5·5dB 

Antenna 18dB gain 
Antenna 1 ·2m dish 
Antenna 1 ·3m dish 
Antenna 1·3m dish 
Antenna 1 ·3m dish 

The last two units were referred to in last month's column. 
He is interested in making contacts on all these bands 
and suggests contacting him during openings either on 
432·200MHz ssb or directly at I Berlin 62, Martin-Luther­
Strasse 121, tel (030) 7 8244 18. 

On the home front, G3JHM reports that he had a 59km 
contact with G8GKY on J3 February to give the latter 
station his first lOGHz contact. The path was from Devil's 
Dyke, 4km NW Brighton, and was followed immediately by 
a contact with G8BDJ. He also has had contacts with 
G8ARO. G SBCO has rebuilt his equipment in a more com­
pact form for the forthcoming season and intends to con­
centrate his efforts on exploring non-optical paths. G3JHM 
notes the use of 144·33MHz as the preferred talk-back 
frequency in these tests. 0 
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c4-2-70-----i 
Graham Knight, GMSFFX* _j 

Beacons 
The frequency of the Durham beacon, GB3NEE, which bas 
been slightly low, has been reset by beacon-keeper G3YMK 
to the correct ficquency of 144·130MHz. The Crowborough 
beacon, GB3SX, is temporarily off the air; once ma.inten­
ance has been completed service will recommence on 
70·684MHz. The extremely reliable Sutton Coldfield beacon, 
GB3SUT, on 432·890MHz has a new keyer which sends 
both the callsign and the QTH locator. Two slot-fed 8-over-8 
antennas are used to beam the 60W of erp N and SE. 

The callsigns of all French beacons are to have the prefix 
FX, and their repeaters will be prefixed by FZ. The 
beacon service in France is to be extended by the addition of 
two further 144MHz transmitters to be located at Chartres 
and at Marseilles. Still signing F3THF is the beacon on 
144·905MHz from near Paris; F7THF is the callsign 
currently used on 144·904MHz by the beacon near the 
Swiss border in QTH locator DRISq. The first FX to be 
heard in this country was FXOTHF from Al46H; it is on the 
rather low frequency of 144·740MHz. 

Aurora 
No reports of auroral contacts have been received this 
month. Dick Noble, GM8AZS, of Elgin, noticed a very 
bright visual display on 10 March but this was not accom­
panied by any radio event. 

Recent auroral contacts between G4FNF and GM8FFX 
on 145·550MHz have been monitored by several fm opera­
tors with so-called "black boxes". Enquiries have since been 
received requesting details of the above contacts and advice 
on how to use commercial units for auroral contacts. 

The transmitters used were adjusted for narrow-band 
phase modulation. Both signals, being phase modulated, 
could be received by local stations using normal fm receivers 
but could only be resolved at the far end via the aurora on 
receivers equipped with a product detector. As many 
commercial units do in fact use phase modulation, it may be 
worth adjusting the deviation so that a transmitted signal 
can be resolved by a local amateur with a sideband receiver. 
All that is then required to work via the aurora is a separate 
receiver with a product detector. 

Reports of further phase modulated auroral contacts 
would be welcomed by 4-2-70 and the Propagation Studies 
Committee. 

Repeaters 
GB3LO, the London 144MHz repeater, has been closed 
down by the RSGB at the request of the Home Office 
because the licence has been contravened. The Society views 
this situation extremely seriously and will be conducting a 
full investigation. GB3Pl, the Hertfordshire 144MHz 
repeater, is not operational at the time of writing; the 
equipment is being serviced and will be back on the air soon. 

• PO Box 49, Aberdeen AB9 8JA. 
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GB3RF, at Rossendale Forest near Burnley, operates on 
an input frequency of 14S·l75MHz and is now using a 
completely-solid-state repeater. The logic used in the new 
repeater has been developed by G3RKL and is similar to 
that used on GB3TW, GB3NA and GB3HH, but in nonnaJ 
operation sends a K instead of the pip tone sequence. Still to 
be incorporated is the logic to indicate when it changes over 
to the stand-by power supply, pips will then replace the K. 

Changes have also been made to the GB3MP repeater at 
Mocl-y-Parc in North Wales. The valve transmitter, which 
gave very reliable service, has been replaced by a solid-state 
unit giving 1 SW erp. Gordan Adams, G3LEQ, claims 
GB3MP has the most sensitive receiver in the country­
thanks to the Trio receiver board. 

Detailed below arc the locations of the 31 proposals for 
432MHz repeaters received under Phase 2. These have all 
been submitted to the Home Office and the block licence is 
expected to be issued to the RSGB shortly. 
GB3A V-Aylesbury, Bucks 
GB3A W- Newbury, Berks 
GB3BK-Readlng, Berks 
GB3BN-Bracknell, Berks 
GB3BS- Brlstol, Avon 
GB3CE-Colchester, Essex 
GB3CH-Llskeard. Cornwall 
GB3CK- Ashford, Kent 
GB3CR- Mold, Chester 
GB3DT-Wimborne, Dorset 
GB3DY-Alport Heights, 

Derby 
GB3ED- Edlnburgh 
GB3GL-Glasgow 
GB3LE- Markfleld, Leicester 
GB3LH-Shrewsbury, Salop 
GB3Ll-Llverpool 
GB3MA- Manchester 
GB3MK-Mllton Keynes, Bucks 

GB3ML-Blackhill, Strathclyde 
GB3MS- Malvern, Worcs 
GB3NH-Upper Mounts, 

Northampton 
GB3NM-Mapperley, Notting­

ham 
GB3NT-Wlckham, Tyne and 

Wear 
GB3NX-Crawley Down, West 

Sussex 
GB30X-Headlngton, Oxford 
GB3PB-Peterborough 
GB3SP-Mllford Haven, Oyfed 
GB3SV-Stortford, Herts 
GB3TS-Middlesbrough, 

Cleveland 
GB3US--Sheffield 
GB3WY-Bradford 

Two additions can be made to last month's list of 432MHz 
repeaters. GB3NK at Chelsfield, Kent, is now operational 
on an input frequency of 434·700MHz, and GB3PH at 
Portsdown Hill, Hampshire, is operational on 434·6:>0MHz. 
GB3HU, Hull ; GB3JH, Ipswich; and GB3LV, Cheshunt, 
Herts; are all expected to be on the air shortly. 

A proposal received by the RSGB for GB3LR, at Moel 
Gaer, Clywd, a linear 432MHz to 144MHz repeater has been 
considered by the VHF Committee which has recommended 
a change in the output band. This is in line with the recent 
meeting of vhf managers in Amsterdam at which it was 
agreed not to encourage future linear repeaters with outputs 
in the 144MHz band. 

A proposal under consideration at the present time is for 
GB3PT, an rtty-only repeater for the 432MHz band, to be 
located at Barkway, Hertfordshire. 

Seventy centimetres 
Conditions have been very good on the 432M.Hz band and 
several recent openings are reported by correspondents. 

Steven Ruff, GI8EWM, in County Antrim, worked over 
700kmtoON6AT/A in QTH locatorBK18Fwithjust lOW to 
a Multibeam; he often monitors contacts between G3BW at 
Whitehaven and G3BA at Sutton Coldfield, and thinks 
Spain should be possible from GI as it is mostly a sea path. 
Mark Tonna, F9FT, recently worked EAlCR. HB9AMH/P 
operating from a mountain top in Switzerland, gave many G 
stations their first 432MHz contact with QTH locator 
DH66C. Alex Dunn, GM8DMZ, near Ayr, heard the HB9 
station but was unable to work him with lOW; he has now 
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added an Electronic Deve.lopments linear amplifier and is 
very pleased with the improved results he gets running SOW. 

Conditions held up for the March 432MHz Open Contest 
and a great many stations were operating from portable 
sites despite snow on the ground in some of the higher 
places. Mike Dormer, G3DAH, at Herne Bay, worked 
G8AGU/ P in Devon and G4ASR/ P in Cornwall; he noticed 
considerable selective ducting which enabled G3VPK, only 
a short distance away, to work stations Mike could not hear 
at all. Willie McLintock, G3VPK, had a great time in the 
contest with many GD, GI, GM and El stations among his 
71 contacts. 

Dave Butler, G4ASR, operating portable from The 
Lizard, Cornwall, had problems with the wet conditions at 
the portable site; he worked GSFUF, Southend; G3FZL, 
Croydon ; G4BRA[P, Oxford ; and G3JQA/P in Stafford­
shire. Best dx from The Lizard was G3XDY 500km away in 
Ipswich. PAOEZ and PAOVV were heard by Dave but not 
worked. John Quarmby, G3XDY, operating from his new 
QTH worked many G stations, two in Belgium and 25 in 
Holland. The Bracknell Amateur Radio Group operating 
G4BRA/ P in Oxford from QTH locator ZL26F did very 
well and had amassed 70 contacts in the contest by I JOOgmt. 

Harold Meezra, BRS34348, listening at home in Chatham 
heard more than 50 stations during the contest. Best dx at 
Harold's 300ft asl site was Arthur Breeze. G D2HDZ. 
PAOFWS, PAOMAR and ON6UG were the loudest Conti­
nental s tations heard, while a consistent S and 9 signal was 
received throughout the contest from G8HVY/P in 
Dorset from QTH locator YK28G. 

Malcolm Bannerman, GM3ZXE/ P, at Cairn o' Mo unt 
(YQ08G) and Norman Hendry, GM8CBQ/P, in Aberdeen­
shire (YRSlE) were the two most northerly stations heard 
during the contest. GM4DMZ/P at the Mull of Galloway, 
using SOW to an 88-el Multibeam, worked 67 stations 
including G3JXN in London. The best contact was at a 
disra nce of S!Okm, stations heard but not worked were 
G30SS and G3FZL. 

As the above reports show, sideband activity on 432MHz is 
increasing rapidly with several stations scoring more than 100 
contacts. The results show that dx contacts are possible on 
this band with relatively low power, many of the portable 
operators made very long distance QSOs with j ust JOW. 
Scores heard during the contest were GJUBX/ P in Shrews­
bury with 114 contacts at ISOOgmt, G3JQA/P at 122 by 
I SSOgmt and G4BRA/P with 133 towards the end of the 
afternoon. The next 432MHz contest takes place on 15 May. 

Four metres 
Dave Butler, G4ASR, will be operating portable from The 
Lizard, Cornwall, during the month of September and is 
looking for long-haul skeds for this period- particularly 
with Scottish stations. The Lizard is in the rare QTH square 
XJ and Dave has an excellent portable site more than 250ft 
asl. The antenna to be used will be a 6-el Yagi. Skcds and 
further details are available from G4ASR, QTHR. 

Dave Dalrymple, GM30LK, and Drew G ivens, G M3-
YOR, of the Glenrothes ARC have postponed plans for an 
expedition to the Faerocs. This year's trip will be to the 
Shetland Islands, and although 144MHz and 432MHz are 
included in the plans a special effort will be made on 70MHz. 
Dates for this interesting expedition are 12-29 July. On the 
197S and 1976 expeditions, G M30LK and GM3YOR gave 
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70MHz 
144MHz 
432MHz 

REAL DX 1977 
GM3ZBE - G4CVI 650km 
G3SEK UR2RX 1,758km 
GW4CQT - HB9AMH/P 860km 

consistently good signals from all Northern Ireland counties 
and from the Outer Hebrides. We hope the 1977 expedition 
meets with good conditions and similar success. Requests for 
details to GM3YOR, QTHR. 

Derrick Dance, GM4CXP, and Alex Allan. GM3ZBE, 
continue to be active on the band but both find contacts 
difficult under present conditions. GM3ZBE reports con­
tacts with G4CVT at Leatherhead and G3FIJ at Colchester. 
Alex runs SOW to a 3-el beam from his 600ft asl site to the 
north of Aberdeen. 

W1HDQ 
Ed Tilton, WI HDQ, the opening speaker in the vhf stream 
at the Alexa11dra Palace Exhibition and Convention, has 
been associated with the ARRL for more than 30 years. He 
was the first contributing editor to QST, and is currently on 
a special assignment dealing with propagation research, after 
having " retired" some two years ago. He has been associ­
ated with much of the pioneering work on vhf in the USA 
and was at the North American end of the first transatlantic 
contact on 50MHz. He is no stranger to conventions, having 
probably attended more of these functions than any other 
ARRL staff member. 

The grapevine 
Haydn Bate, G8AMD, is the new chairman of tbe Repeater 
Working Group .. . The French say their 144MHz beacon 
system is to be expanded in hexagonal patterns - so much 
more sensible than circles ... A new 432MHz transceiver from 
Japan will soon be on sale in Britain; it features all modes 
and coverage from 430 to 440MHz ... G4CMV at Leeds 
heard both HB9HB on 144·125MHz and F7THF in locator 
DRISG last month but was unable to work any Swiss 
stations ... GM4CX:P has brought an fm rig so he can 
listen to the repearers ... A letter from Germany mentions a 
proposed Russian equivalent to Oscar . . . The QTH locator 
map seems to show the Shetland Islands in the wrong 
square ... There is reputed to be a CTI beacon on 
14S·500MHz; can anyone confirm this information as it is 
unlikely to be heard here on the fm calling frequency. 

Late news 
Conditions were only average for the April 70MHz Contest. 
Good signals were heard from G30HH, G4CVI and G3JYP. 
G3WKF/P in Cornwall was an outstanding signal with 
G3DAH. High scoring stations included G3MOT at 
Reading, G4ERP in Cheltenham; G3UUT/P in Yorkshire 
was at 54 contacts by 1700gmt; GW3WCS/P finished with 
63 contacts; and GW3WRA(P, operating in the snow at 
2,400ft asl, had 71 contacts. Both GW operators felt the 
contest was too long and would have preferred a shorter 
contest. 

Finally, thanks to all correspondents this month. Please send 
all your news, views, and photographs to PO Box 49, 
Aberdeen. D 
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[
the month] 
on the air 

John Allaway, G3FKM * 

THE opening paragraph of the March MOTA concerning 
the Region I Band Piao as applicable to the 3·5MHz 

band produced correspondence of great interest. It was 
intended to try to encourage the use of the 3,500-3,600kHz 
band and to draw attention to the fact that band plans are 
not something agreed many years ago and left unaltered in 
spite of changing circumstances (as has been suggested). 
However, some read the paragraph as an indkatioo that 
the RSG B was ready to propose changes detrimental to 
those who favour the use of cw. Others expressed the view 
that the Society is "anti-cw" (without providing the evidence) 
and does nothing to protect the sub-bands, and yet others 
S';J~gest that "scruffy looking university types" or "the senior 
citizens of the 80m phone band" (two phrases actually used) 
would deprive them of their favourite operating space. 

Your scribe, being a dyed-in-the-wool dx operator believes 
that he enjoys both cw and phone operation, depe~ding on 
the circumstances. To him it is very clear that the standard of 
operating as a general rule is better in the cw sections and 
the very last thing that he would l.ike to see would ~ the 
demise of the skilful user of the morse code. His contact with 
the Society at fairly close quarters for several years would 
also cause him to say that these views are fairly widely 
shared and that there is little or no likelihood that the RSGB 
will propose or support any proposition for the reduction of 
cw bands at the Region 1 Conference next year. 

WOPRY would be very grateful to anyone who could help 
him to trace an operator of the RAF Steamer Point ARC in 
Aden who was active from VS9ASP in March 1967 and whose 
name was Keith. Please contact G3FKM. 

G4CXN points out that W30P is 73 years old and uses an 
indoor aerial. He runs low power on cw and readers are 
asked to give him the pleasure of a contact if they hear him. 

G4FPK reports that his callsign is being used by a pirate 
in Paisley using the call GM4FPK. 

Top band news 
Stations in France received permission to operate on 
1,826kHz during international contests from 16 Marcb 1977. 

The February issue of the WIDB 160 Merer DX Bulletin 
reminds readers of the importance of the "dx window". 
During dx openings other stations are requested to try to 
avoid using the section l ,825-l ,830kHz. The 1976-7 winter 
season provided Stew with contacts with 151 different dx 
stations in 60 countries (by 1 February) in comparison with 
the 1975-6 season when the totals were 140 and 56 respec­
tively. Four all-160m DXCCs have now been issued-to 
WIBD, KV4FZ, WIHGT and WSLRL, and it is believed 
that W4BRB, KlPBW, W2QD and WASJJI may be waiting 
for QSLs. W4BRB hopes to have the first W 6BDXCC. 

• 10 Kniabtlow Road, Birmiogbam Bl7 8QB. 

380 

ZE7JX reports that he now has a 55ft vertical with 193 130ft 
radials-over J 6,000ft of buried wire! YE7UZ has a J34ft 
vertical with top loading and 40 ;I->- radials and has contacted 
G3SZA, GD4~EG, G3CWJ, G3MYI, GM3CFS, G4EOK 
and. G3Z~ smce late October. K6SE has also been adding 
radials to his two phased verticals and now has 31 under 
each- a total of l ! miles of wire-resulting in contacts with 
GD4BEG, G3MYJ, and an RST 599 contact with E18H. 
W I BB would like to hear from anyone using a loop aerial 
regularly for 1 ·8MHz work (S. S. Perry 36 Pleasant Street 
Winthrop, Mass, 02152, USA). ' ' 

DX news 
The award manager of RAAG has written to point out that 
the DXCC country often referred to as Rhodes is in fact the 
Dodecanese ls, a large group of about 28 islands 18 of which 
~re inhabited, including the island of Rhodes: T he others 
include ~os, Le~~s, Kasos, Kalimnos, Karpathos, Astipa.lea, 
K'.15t.elontz~, N1~1 ros, Patmos, Simi, Tilos, Lipsi, Pserimos, 
G1ah, Halk1, Ahmia and Saria. Amateur activity from the 
group at the present time is very low, and SYOWZ is expected 
to leave Rhodes in mid-June. He is often to be found keeping 
a schedule with OE3NH at 1500 on J4,305kHz. 

West Coast DX Bulletin dated 22 March included extracts 
fr?m the annual report of the ARRL DX Advisory Com­
mittee for 1976. Rule 9 now says that all stations must be 
contacted from the same country (the effect of this change on 
5BDXCC is still under consideration). A recommendation 
~hat DXCC holders should be deprived of their membership 
1f they act as M/Cs of "lists" was rejected. I t was decided that 
the Dry Tortugas Is (off the Florida Keys) should not be 
granted DXCC status, nor should the Pribilof Is (KL7), 
any of the i::innish/Swedish islands in the Tome, Muonio and 
Konkama nvers (on the SM/OH border), the Pelagic Islands, 
or any of the Israeli:held areas of Jordan, Syria or Sinai. 
The suggestion that the requirement of 500 miles separation 
(rule 2_b) should be re~uced to 400 was · rejected, and a 
resol.utton ~ot to consider requests for exceptions to be 
considered m future was passed unanimously. A pro-posal 
that a DXCC for satellite contacts should be issued is being 
considered. 

VPIDC is regularly to be found from 1230 on 14 240kHz 
on 'Yedoc:sdays an~ Fridays. VPI MPW says that a~y QSLs 
r~e1ved dJiect or v_ia W5QPX without sac and return postage 
will be answered via the bureaux after his return to the USA 
next year. 

S!ations in Australia used the AX prefix during Her 
MaJesty The Queen's visit. 

C21PS has been contacted at 1100 on 14 325kHz and 
LA7JO has been acting as M/C at this time. A~oU1er Nauru 
station-C2JIB-has been heard at around 0800 on 
l4,265kHz. Two stations are active at the present time on 
Norfolk ls-YK9s JA and JD. VRIAG has been reported 
on 14,253kHz at 0800 and is located on Ocean fs. On 
Johnston Is both KJ6BJ and KJ6DL are currently available. 
It is be}ieved that a tri-band beam is on its way to VKOAC 
an~ this should make contacts with Macquarrie Is ra ther 
easier. 

Long Skip notes that QSL cards for YES stations in Yukon 
Territory may be sent to PO Box 4597, Whitehorse, Yukon, 
Y IA 2R8, Canada. This bypasses the central bureau. 

G3BJI passes along the news that ZE2JV bas revised his 
28MHz "beacon" schedule. He now operates on Saturdays, 
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Sundays and public holidays from 0630 to 1900, and Mon­
days to Fridays inclusive from 1430 to 1900. At the end of 
each period of transmission Ray calls "CQ" and listens for 
cw replies, he also breaks during transmission and does like­
wise. His transmiller runs 30W to a 3-el beam on the beacon 
mode, with fsk keyings, but he uses higher power and also 
ssb when in contact. 

Michel, FKSCO, reports that he will be on 7,0 IOkHz cw 
from 0615 to 0730, and on 14, I 70kHz ssb from 0750 to 0900 
most days using his FWSCO callsign until July. In the same 
area FOSEU and FOSDO are often active near 14,J IOkHz 
at around 0700 and each speaks good English. 

Expeditions 
GM3YOR and GM30LK will be visiting the Shetland Is 
from 12 to 29 July and will have equipment to operate on all 
bands I ·8 to 432MHz. There will be no operating schedule 
but they hope to cover all bands adequately on cw and ssb. 
Some activity may take place en route to Aberdeen from 
Kircaldy before or after the dates mentioned. 

3B8DA is hoping to make a visit to AgaJega ls to operate 
as 3B6DA sometime after the local cyclone season is over. 

TU2EF will be visiting Gabon, the Central African 
Republic, Tchad and Mali, and hopes to operate from the 
stations of resident amateurs. No details of dates were 
available at the time of writing. 

Welcome 
The following overseas amateurs joined the Society during 
March: DB5NA, DJ3WM, DK6KL, DK6KY, EAlPI, 
EA5ME, EI9CC, FlDPU, F2EM, F9TL, llDLG, BSTN, 
KL7IQM, LASSF, OHIFS, PAOCFS, PEOMAR, PEOMTC, 
PY7ALC, SM5AOG, SM6CED, SM7GSF, SM7HBC, 
SP3AGE, VE3CDJ, VE3EHC, VE6HO, YE7AUZ, 
YE7BAR, VK2AQH, WlBJD, WA6MHD, WB6HMS, 
K6KCO, WA7QBY, K9LOF, ZS6BPG, ZS6N, 4Z4PR, 
9GIAJ and 9HIDZ. 

News from overseas 
A4XVK closed down on 24 February and was due to 
re-activate G4BYH following his return to the UK on 
22 March. Peter made 4,500 contacts with 131 different 
countries during his stay on Masirah Is. 

ZC4DC, who was formerly also GSCLU, has now acquired 
the call G4FUA. He will be returning to Britain later this 
year. 

Bob Boughton, G3RBB, is at the present time in Antigua 
using the callsign VP2AZB. He is on the air nearly every day 
between 1500 and 1700 on 21,285kHz, and from 2100 to 
2200 on 14,195kHz usiog ssb only. When conditions permit 
he also operates on 28,600kHz around 1900. Bob is looking 
espccia.lly for UK contacts and will QSL all via the bureau. 
He is using an FT250 with a vertical aerial, and made 1,000 
contacts during his first 36 days on the air but only about 30 
with the UK. He is a member of the RSARS. 

Alex Whitehill , GW31RK, is now in Tehran and is using 
a Trio TS520 with Hy-Gain I SA YT/WB aerial on au bands 
3·5 to 28MHz. His callsign is EP2IK. 

Ron Macfarlane, 7Q7RM, has been receiving QSL cards 
for a station which has been using the callsign 7Q2SN­
particularly from VK, ZL and P29. All contacts were on 
14MHz ssb and the name given was Vincent; they seem to 
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AP2P 
CR3AGD 
D6AC 
EP21K 
FHOBKZ 
FR7ZL 
FR7ZU/T 
IBOCBM 
IY,FGM 

QTH Corner 
Khurahld Alom, Bo<52G Rawalplndl, Paltlstan. 
J, Sven11on. 8eroh1m1v. 111 $ 086021 Sund1bruk. Sweden. 
(see fHOBKZ) 
A . Whllehlll. IBAC. PO Bo< 14/1634, Tohran, Iran. 
J. B1111ud, 11 tuo R. Champtnfer, f·s.8000 Novt11, f 1ance. 
G. P. do la RhocUere. Lea Allzos. 97.C17La Montagne, Reunion ts. 
via FtMS, C. Rontlaua, 63 Rue Vollahe , f ·92 Suresnes, France. 
12YOX. PO Bo•'· 21100Varese, llaly. 
via 1'8FV, A. Bothy, 133 via To1cana, 40141 San Ruffillo, Bole>!Jn.i. 
llaly. 

JTOICB c /oUBSICB. CRC. Boxaa. Moscow, USSR . 
.JA1PiG/PZ vtaJARL.orBoJt 1u·1Pn1om1rlbo, Surinam. 
VP2AZB R. Bouohlon. PO Box 1:203, SI J ohns. Anllouo(orvla G2MI). 
VP2MA0 YASME. PO Box:2025, Costro Volley, C•llf,9•5'6. USA. 
VS5MS 8012202, BSB, Brunel. 
W l HNt< nowJ.Arcure, 80.173, Edgemont, Pe, 19028, USA. 
ZC4DC via CARS, PO Bot 1267, llm•ssol. Cyprus. 
ZL30G/C c /o Radio S la11on, Cholhom 11, New Zeoland. 
6WIFOC vol Oll RK. 
7P8BE Vf3FXT, G. A . Colllno, RRI, Dundao, Onlario, L9H SEI. CanadA. 
9J2BO 8. Otter, Chlnaall Girls Socondtuy Schoot, 8o:c:200, Chlnsnll, Zt.lmbl.i 

RSGB QSL Bureau, G2MI, Bromley, Kent BR2 7NH. 

have taken place in early February. There is no amateur 
activity permitted from Malawi at present. 

14BFY is the QSL manager for the specia l Gugliel1110 
Marconi memorial station IY4FGM (formerly JOFGM and 
CI4FGM). This is located at Pontccchio Marconi (near 
Bologna) inside the house where Marconi conducted his 
first radio experiments. During the WPX contest the station 
made some 2,000 contacts. It is usually active on Saturdays 
and Sundays between 1400 and 1900. 

Contests 
USSR Contest 
2100 21 May to 2100 22 May. 
3·5 to 28MHz, cw and ssb--the same station may be worked 
on each band once only. Exchange RS{f plus serial QSO 
number (from 001). Soviet stations will also send the number 
of their region. Contacts with same continent count two 
points and with others five. Own country only counts for 
multiplier. Listeners count one point for reporting one 
exchange, and three if both sides are reported. The multiplier 
is the total of countries or regions from each band added 
together and multiplied by total QSO points. Categories are 
single-operator single or multi-band, and multi-operator 
single transmitter a ll band. A special certificate is awarded 
to all who make at least 50 contacts with Soviet stations. 
Entries must be posted before 1 July to Krenke) Central 
Radio Club, "CQ-M" Contest Committee, PO Box 8$, 
Moscow. Note that contacts in this contest may be used in 
lieu of QSLs for USSR awards if the request accompanies 
the log. 

The WAB Contests 
0900-2100 15 May (If phone). 
0900-2100 19 June (If cw). 
0900-2100 17 July (vhf). 
Single- or multi-operator, s ingle- or multi-band. Only one 
transmitter may be used at any t ime. There is a lso a mobile 
entry category. Exchanges consist of RS/T, QSO number 
(from 001), WAB area, county, and book number (if any). 
Stations may be worked on each band and each contact 
counts five points. Multiplier consists of dilferent WAB 
areas and DXCC countries contacted (own country comlls 
once)~ach counts once only. Mobile operators may work 
the same station from each area but only count QSO points 
and only one multiplier. Logs should show title of contest. 
name and address, QSO detai ls, total claimed and multipliers . 
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Details of operators if multi-op. They should reach D. 
Dhuglas. GM4ELV, 3 Kirk Field Place, Arrocher, Strath­
clyde. by 4 July, l August and 5 September respectively. The 
usual s igned declaration of legal operation should be 
enclosed. · 

World Telecommunications Contest 
0000-2400 14 May (phone). 
0000-2400 21 May (cw). 
See Apr il MOTA . 

REF Le Mans Contest 
Contacts wiih F6KFI and FlKFI during the Le Mans race 
(11-.12 June) coun t t2 points on hf and 15 on vhf/uhf. Con­
tacts wich other stations in Section 72 of REF made between 
I June and 3 1 August count three points. A Sect ion 72 
station may only be contacted once only on each band per 
week. Logs should be posted by 20 September to V. Grare, 
F9AJ, Soulitre, 73270 Le Breil sur Meri.ze, France. Diplomas 
will be awarded for scoring 25 points (please enclose two 
TRCS) and cups to the top scorers on bf and vhf. 

The Jordanian Silver Jubilee Award 
This is being issued by the Royal Jordanian Radio Amateurs 
Society to celebrate HM King Hussein's Silver Jubilee. It 
will be awarded to those who contact 10 Jordanian stations 
during the period 2200 24 May to 2200 25 June and who are 
using the special JY25 prefix. Any band/mode may be used 
but each JY2S may only be contacted once per band. Send 
a list of contacts, p lus the QSL cards for the stations worked 
and 10 !RCS to: RJARS, PO Box 2353, Amman, Jordan. 

" DXNS Prefix-Country-Zone list" 
No apologies for drawing readers' attention to this excellent 
and comprehensive list once again. It details a U amateur 
radio prefixes currently in use and others used in the past 
five years. It also gives ITU allocations, DXCC status, CQ 
zone, and JTU zone of every country and is ava.ilable from 
Geoff Watts, 62 Belmore Road, Norwich NR7 OPU, price 
35p in the UK, four !RCS overseas, or six mes by airma.il. 
Space is provided on the list for the addition of new alloca-
tions. · 

Band reports 
Conditions have continued to improve on tbe hf bands, and 
the "woodpecker"- although fairly active and regularly 
causing problems on 7, 14 and 21MHz- has seemed to be 
transmitting for shorter periods tban before. 

Since the mention 'in last month's columns of G4DLB's 
mobile I ·8MHz activity a Jetter was received from G4BUD 
saying that G3MYI/M contacted KIPBW earlier in the 
winter (date unspecified), and that he himself has had con­
tacts wich Europe using 20W p.e.p. to a IOft home-made 
whip. 

Many thanks to all correspondents, and to the following 
for providing items for the following table: G2s FTK, HKU ; 
G3s GVV, HSH, RCA, RMF, UOL; G4s RZ, EAN, EHQ; 
GSJL; G6GH; BRSs 17567, 3 1301, 35608, and As 8312 and 
8961. 

Stations listed in italics were using cw, the rest ssb. 

1·8MHz. 0100 KV4FZ. 0300 K3UEI, PT2CW. 0400 VP2DD. 0500 
FG7AR!FS7, KV4FZ, WfHGT, K1PBW, WA5LES, YV4BK. 2200 
EABCR, HBOLL, rus. 4U11TU. 2300 ISOLYN. 
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3-SMHz. 0000 AP2KS. 0100HM5YN, ZDBDO, ZB2CJ. 0200 FYlAH, 
OH6NO/SU, TRBMG, VP2s ABC, VBK. 0400 HKOTU. 0500 VE1BFV 
(Sable ls-QSL to W3HNK), VP1 RS, ZF1 MA. 0600 N6AA, VP2SAG, 
Zl s. 0700 OX3ZM, VP2MAQ.1900 JASANT, YBOAAG. 2100 VU2GL. 
2200 6W80Y, 9G1AJ. 9Y4RH. 2300 JTO/CB, VP2VBK, ZD8EW. 

7MHz. 0000 WA6EGLJVP9. 0100 AP2MC, VU2GW. 0200 TRBMG, 
VPs 2DD, 2MAQ, BAI. 0500 VPBON. 8P7GO. 0600 KlUR, VKOAC, ZLs, 
9L1CD. 0700 VKs, ZLs, W1-W6. 0800 FP8DF, VKs, ZLs, 2200 KP4s, 
KV4. 

14MHz. 0700 ZD7SD . 0800 FK88Y, KM6FC, OZ3DX/SU (QSL via 
OZ bureau), VK4AAU/LH, VR3AH. 0900 JAs, JT1KAA, VR4DH, 
VS6FN, Zls. 1000 4S7VG. 1200 HKOTU. 1300 ZL3GQ. 1400 FR7Bl, 
HM2KL, VS5MC, 9V1TB. 1500 KG6JIA. S79R. 1600 FLSPF, FRODCK, 
FR7ZL/T, W6/W7s. 1700 06AC, KL7FCH, P29JS (Box 2053, Koneda­
babu). 1800 FG7AR/FS7, KH688, XT2AS (OSL to PAOSWL). 
ZL2BF, 6V80F/SA. 1900 CR3AGD. FHOBKZ, KC4AAA, VP1DK, 
VP9HY. 2000 HKOTU, VP2ABC (Box 444, Antigua), ZDlPV. 2100 
HH2EL, HKOBMO (QSL to YN8ARC), YV9AJ, 4T4AKL ( = OA4AKL). 
2300 HU1A (VS, OSL to W3HNK). 

21MHz. 0800 VK6AQ. 0900 FR7ZL/T, JAs, VE2ZN/SU, UAOYT 
(Zone 23), 9N1MM. 1000 JAs, P29GR. 1100 FG7AR/FS7. VS5MC, 
VS6GG, 4W9GR. 1200 A4XFE, AP2P. TA1ZB, VK8NDK, VUs. 
388DT, 5B4ES. 1300 AY8CW (= LU), HKOTU. VP2MAO. 1400 
A9XBC, VE3FXT/306, YBs. 1500 VPBON. 1700 CR3AGD, VP8PC, 
W6/W7s, ZD7SO. 1800 D2ARM, TRBCQ, W7s, 9L1 NP. 2000 ZF1 MA. 

28MHz. 0900 VU2DK. 1000 JY5RBA, WA9BVB/4s, 5B4CY, DL, 
PA, UBS, ZE, 9J2. 1100 JYSYJ, S79DF, 9K2DR. 1200 ST2SA, 
YSOACH, ZE, ZS, 5B4, 9H1CH, 9J2. 1300 TU2FH. 1700 PYSAKY. 
TU2FH, 3B68D. 1800 EA8s. BK, JU, KC4AAB/MM (oft S Shetlands). 
1900 FG7AS. LU, PY, X03EA, ZP. 

Acknowledgements to the authors of the fo llowing 
for items obtained from their publications : D X'press 
(PAOTO), CQ Magazine (WJWY). 1he Ex-G Radio Cfuh 
(W3HQO). the 29DX Club B11ileti11 (VK6RV), long Skip 
(VEI AL/3), and the Wesr Coast DX B11//eri11 (WA6AUD), 

Please send all items for June issue to reach G3FKM no 
late than 7 May and for July by 11 June. 0 

Propagation predictions 
Summer conditions in ·the ionosphere become more and more 
established during May, and as a result of the short nights the F2 
night frequencies are much higher compared with those of the 
winter months. This will lead to a considerable Improvement In dx 
on the 14MHz band during night-time. 

The slight Increase in sunspot activity will not at first lead to any 
great improvement on the hf bands. Therefore 28MHz will not be of 
any practical Importance for dx, but both 28 and 21 MHz may liven 
up later in the month for short periods because of sporadic short­
skip over distances of about 700-1,SOOkm. Traffic with North America 
and Japan wlll not be possible on 21 MHz. Perhaps North America 
will be heard In conditions inOuenced by Es layer transmissions; 
the most favourable time for this will be around 1700-2000gmt. 

Conditions fo r dx will improve on 14M Hz. especially during late 
evening and at nl.ght. The summertime Es short-skip conditions. 
which may improve 28 and 21 MHz. wlH lead to some ORM on 14MHz, 
mainly In the afternoon and early evening. As 14MHz lies much 
lower than 28 and 21 MHz there will be no interruption by the dead 
zone and many more European stations will be heard on 14MHz 
than on 28 and 21MHz. Summer conditions will mean extra dx 
chances via the indirect path, specially wilh western North America 
and Japan. Trame wllh western North America during the momino 
will only be possible after the middle of the month, but should 
continue with few Interruptions unti l August. 

The rise of summertime ORM wlll lead to a worsening of dx 
conditions on 7MHz, the most favourable time being the latter 
half of the night and early morning, provided the greater length of 
the path lies in darkness. Conditions on 3·SMHz will remain as they 
were in April, and the band will only seldom be interrupted by the 
dead zone. 

The provisional sunspot number for March 1977 from the Swiss 
Federal Observatory was 8·0. with the month showing little solar 
activity at any time. The predicted smoothed numbers for July 
August and September are 19, 20 and 21 respectively. 
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HF PROPAGATION STUDY 
P redicted HPFo (MHz x 10) for Ma~ tm 

GMT= OO 02 04 06 08 10 12 14 16 18 20 22 24 
Aden 150 141 166 23' 242 246 263 289 305 244 200 162 150 
Ascension 158 130 13G 115 237 243 251 284 324 333 276 202 158 
e , hraln 145 139 178 230 238 242 255 267 278 255 200 162 145 
Bnnokok 139 13G 183 214 224 228 220 227 204 199 178 153 139 
Batbndos 176 131 115 124 128 220 229 223 229 252 274 237 176 
Bermudn 172 121 96 102 140 204 210 210 216 216 229 223 172 
Bogota: 178 128 115 121 140 204 229 216 223 235 255 235 178 
Buenos Aires 166 140 133 14' 129 223 241 251 280 285 305 229 166 
Cape Town 153 153 121 235 242 248 261 305 343 242 204 140 153 
Colombo 141 136 191 229 23' 241 247 255 267 199 176 153 ,., 
Cyprus 136 130 14' 216 223 227 235 2•2 258 260 221 166 136 
Dakar 129 150 Ile 166 237 243 251 284 324 333 276 178 129 
Denver 153 128 96 10\? 108 115 153 172 185 185 191 191 153 
Falrbanh 153 128 134 153 159 159 153 153 153 153 159 159 153 
Falklands 149 125 122 128 154 204 242 257 290 300 288 153 149 
Gibra ltar 106 96 83 125 158 161 163 166 176 190 182 147 106 
Hongkong 136 136 174 201 205 204 20e 205 204 183 162 161 136 
Honolulu 153 128 128 153 172 166 147 12.8 1116 178 178 17Z 153 
Iceland 101 75 77 115 139 144 148 145 145 148 152 135 101 
Jamaica 173 122 96 111 130 178 214 213 215 220 230 227 173 
Logos 153 152 129 229 239 246 255 303 335 336 253 128 153 
Las Palmas 149 129 119 158 210 218 220 235 252 258 255 204 149 
Lima 174 134 124 125 138 140 232 227 242 257 280 238 174 
Los Angele• 153 128 102 115 96 96 134 166 185 191 191 178 153 
Molla 117 112 102 171 186 190 19' 204 208 223 200 158 117 
Maurlt1us 153 140 153 235 242 248 287 305 293 229 191 153 153 
Mexico 166 121 77 115 128 115 191 204 204 204 216 204 166 
Moscow 108 106 131 169 182 176 185 182 192 204 190 148 108 
Nairobi 153 147 136 237 242 248 265 305 328 305 206 150 153 
New Delhi 140 1il5 188 220 229 232 229 232 252 200 182 153 140 
Now York 166 121 77 88 128 178 188 19' 201 199 209 204 166 
Osaka 138 140 159 181 191 191 191 191 176 153 153 164 138 
Pef'lh 141 136 191 229 234 239 176 140 140 130 m 119 141 
Rio de Janei ro 163 143 13' 135 136 237 242 255 289 298 305 228 153 
Salisbury 153 149 128 237 242 249 267 308 333 318 239 138 153 
Se)fchelles 153 128 166 233 242 249 267 295 305 267 230 155 153 
Singapore 140 135 188 220 229 232 229 233 229 178 150 130 140 
Suvo (S) 153 153 153 166 178 185 178 178 153 166 178 172 153 
Suva (W 159 153 13' 178 140 128 128 115 115 102 255 178 159 
Sydnoy (S) 136 136 17' 201 205 174 140 153 138 128 128 161 138 
Sydney (L) 171 135 126 128 128 102 89 86 79 77 138 210 171 
Tehernn 141 136 191 229 234 241 247 255 267 262 204 159 141 
Vtincouver 147 128 128 140 13' 134 140 153 159 159 166 17Z 147 
Welllnolon (S) 140 140 159 178 172 1'7 140 128 128 128 191 166 140 
Welllnglon(U 159 147 134 140 102 96 96 IOI? 102 102 159 197 159 

For lnformallon on the ut'e of this t able, see pago 284, Radio Communication April 
1976. Please sand reports to Mr J, Spu1lln9, G4AQI, 15 Tibbs Hiii Rood, "'bbots 
Longley, Waltord, Herta WDS OEE. 
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[ obituaries 
J 

The Society records with regret the deaths of the following radio 
amateurs: 

Mr P . Briscombe, G8KU 
Percy Briscombe died at the age of 68 on 22 March. He was a 
founder member of the Scarborough ARS in 1934, and was Its 
secretary for over 30 years. 
Mr R. J . Carter, GSUU 
R. J. Carter died on 21 March. First licensed In 1936. he was mainly 
active on 14MHz cw dx pre-war, and returned to the air i o the early 
'seventies at the behest of GW6WM. 
Mr J . Doherty, G3NHD 
Jim Doherty (also known as " Nice Hawaiian Dancers") died on 
17 December 1976. He was well known on top band in th'e 'sixties. 
Mr L.A. Kelsall, VK2AKV 
Lawrie Kelsall died on 18 February. Formerly of Birmingham. he was 
a former secretary/treasurer of the Australian chapter of the Ex-G 
Radio Club. 
Mr P. J. MacConnachie, GM3CRV (ex VP9K, ZC2AB, 4$7MC) 
Mac MacConnachie died on 27 March. He was well known on hf and 
2m, and particularly for his slow morse transmissions on Tuesdays 
on 80m. 
Mr V . Mayhead, G2ACA 
Vic Mayhead died on 10 February. He was a founder member of the 
Beekeepers Net, and at the request of the Mole Apiary Club (of 
which he was chairman) G4BCY will be IP at thei r headquarters in 
West Molesey, Surrey, from 1530 to 1630 on 28 May, on 3.7SOkHl, as 
a tribute to him. 
Mr U. Passera, HB9CK 
Ulysse Passera died on 11 March aged 96. He was a pioneer o f radio 
with the Swiss army in 1905. and after his retiremen t in 1937 became 
a very active amateur. 
Major L. J . T homas (Royal Signals, ret), G3BXO (ex-VU2FX) 
Lewis James Thomas died at the age of 68 on 15 March. His interest 
In radio commenced in the nrst world war, and at the age of 15 he 
joined the Royal Signals. In the ' twenties and 'thirties he operated as 
VU2FX. In 1946-7 he was the first amateur to work on 2m from the 
Leeds area using home-built equipment, but his greatest interest 
was hf, particularly 21 MHz cw. 
The Society has also been notined ot the deaths of: 
Mr E. G. Lelliott, G4DNK, on 13 November 1976; 
Mr R. Liddell, GM3BXL, on 14 February; 
Mr A . Pemberton, BEM, G2JV, on 22 March; 
Mr S. H . Webber , RS36226, on 2 March. 

Special event stations 

13-14 May, University of Leeds Open Day 
The LUUARS will be operational on both days, using G3LUU and 
GSLUU on hf and II respectively, from the Engineering Department. 

25 June, K endal Grammar S chool Fete 
Exhibition station G3NQX/A will be operational during the after­
noon on ssb 10 to 160. 

Looking ahead 
6-8 May-RSGB International Radio Communication Exhibition and 
Convention, Alexandra Palace, London. 
10 S eptember-Scottish Amateur Radio Convention, Adam 
Smith Centre, Ki rkcaldy. 
17-18 S eptember-NW Amateur Radio Convention, University of 
Lancaster. 
25 September-Welsh Amateur Radio Convention. Oakdale 
Community College, Blackwood, Gwent. 
15-16 October-Jamboree on the Air. 
27-29 O ctober- ARRA Exhibition, Granby Halls, Leicester. 
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C contest news~ 

144MHz Portable Contest rules 
1600-1600gmt 28-29 May 1977. 
All entries and checklogs to: VHF Contests Committee, c/o Mr L. 
Hawkyard, GSHD, 100 Shirley High Street, Southampton, Hanis 
501 4FB. 

The following general rules, published In the January 1977 issue 
of Radio Communication, wlll apply: 1, 2, 3, 4d, Sa, 6a, 7a, 8, 9a, 10a, 
11-22. 

Summer 1 ·SMHz Contest rules 
•1. The general rules for RSGB hf contests, published in the January 
1977 issue of Radio Communication, wil l apply. 
2. W hen . 2000gmt Saturday 25 June to 0100gmt Sunday 26 June. 
3. El igible entrant s. All radio amateurs licensed to use 1 ·8MHz. 
Multi-operator or single-operator entries will be accepted. There 
will be two sections: 

(a) British Isles stations (single or multi-operator); 
(bl Overseas stations (single or multi-operator). 

4. Contacts. CW (A1) only in the 1·8-2MHz band. County code 
(three letters), as published in the January 1977 Issue of Radio 
Communication, must be sent by all British Isles entrants after the 
report/serial number. Overseas entrants will only send report/serial 
number. 
5. S<:or!ng. 

(a) British Isles stations. Three points for each contact, with 
a bonus of llve points for the first contact with each new British 
Isles county, and for the first contact with each new country outside 
the British Isles. 

(b) O verseas stations. Three points for each contact with a 
station in the British Isles (not El). with a bonus for five points for 
the first contact with each new county. 
6. Logs. Column 5 to be headed "Code received". The county code 
as sent must be shown on the top of each log sheet. Entries must be 
addressed to the RSGB HF Contests Committee, c/o P. Miles, 28 
Scotch Orchard, Lichfield, Staffs WS13 6DE. 
7. A wards. The winner, second and third placed entrants ln each 
section will receive a certificate of merit. 

10GHz Cumulative Contest rules 
1100-2000gm t 22 May, 19 J u ne, 17 July, 21 A ugust, 18 S ept. 
All entries, checklogs, and information sheets to: VHF Contests 
Committee, c/o Mr C. W. Suckling, G3WDG, 31 Oakwood Road, 
Chandlers Ford, Hanis S051LW. 

This contest, new to the calendar, will be a cumulative event, 
with three activity periods to count towards the final score. Entrants 
unable to be active for three periods are strongly encouraged to 
send in logs; these will be Included in the table of results, but will 
not be eligible for an award. 

During each activity period a station may change location once 
(see General Rule Sb). Contestants may start from a new site for 
each activity period. 

The contest exchange shall be as defined In Rule 11, except that 
the location Information shall be the QTH and an eight-character 
NGR, as defined on the OS 1 :50,000 map; for international contacts 
the QTH locator may be given Instead of the NGR. The NGR of 
every site used must be given on the contest cover sheet. 

The information to be logged shall be as defined in Rule 12 (with 
NGR Instead of QTH locator). In addition, all unsuccessful 
contacts must be logged. 

Entrants are recommended to send details of their equipment 
(both microwave and talkback), including frequencies and modes in 
use, and of their intended locations, to the above address to arrive 
no later than the Friday nine days before each particular activity 
period. These details will be put together to form an information 
sheet, which will be sent before each event to those people who had 
included SA Es with thei r Information. 

Except where modified above, the following general rules for 
vhf/uhf/shf contests, published In the January 1977 Issue of Radio 
Communication, will apply: 1, 2, 3, 4b, Sb, 6·a, 7b, 8, 9b, 10b, 11-22. 
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VHF NFD 1977 rules 
There Is only one change to the rules for VHF NFD 1977, this being 
the scoring system as suggested In the 1976 result report (Radio 
Communication October 1976). The new system abolishes the use 
of band multipliers and ensures equal weighting of bands by 
dividing each station's score by that of the band leader. The result­
ing "performance figure" will range from 1,000 for band leader 
down to O for a non-entrant. The overall score of each group Is the 
sum of Its "performance figures" on the bands In use. Figures In 
square brackets refer to the general rules for vhf/uhf/shf contests 
published in the January 1977 Issue of Radio Communication. 
l. D uration. From 1600gmt 2 July to 1600gmt 3 July 1977. 
2. Bands. Up to four separate stations can be used, operating on 
the 70, 144, 432 and 1,296MHz bands. Only one station can score or 
give points on each band. Single-band entries on 144MHz will not be 
accepted. 
3. Operators. Any RSGB member or group of members operating 
from the British Isles may take part (nb, this excludes Eire). Two 
groups operating from the same site can combine their scores 
subject to Rules 2 and 4. Each group should send Its own summary 
sheet. 
4. Stations. All the stations forming one entry must operate from 
within a circle of 1 km radius centred on the operating position of 
any of the stations. Proof of permLssion to use a site may be re­
quired. A ll equipment, Including a.ntennas, must be installed on 
the site during the 24 hours preceding the contest or during the 
contest. The site may not be used· for any transmitting activities 
by the group or member during the five days before this time. 

Stations may not use public mains supply. Power for all equip­
ment must be derived from an on-site generator or battery. 
5. Scoring. (a) On the 70, 144 and 432MHz bands, contacts will be 
scored by radial rings [7a]. 

(b) Contacts on 1 ·3GHz will be scored at one point per kilometre. 
6. Contest exchanges. (a) Contestants must exchange both call­
slgns, signal report, serial number (starting at 001 on each band), 
locator-and OiH [11]. Only one scoring contact on each band may 
be made with each station [10a]. 

(b) The QTH given on 1 ·3GHz must differ in form from that given 
on the other bands, eg a location given as "10km north of Marl­
borough" on 432MHz could be given as "Skm south-east of Swin­
don" on 1·3GHz. 

The 1 ·3GHz station may operate •On any other band for the pur­
poses of arranging a contact, but the exchange of contest Informa­
tion must take place on 1 ·3GHz only and may not be interrupted by 
recourse to another band. CQ calls on another band should clearly 
be "for 1 ·3GHz only." 
7. Entries. (a) All entries must be postmarked not later than 
18July1977. 

(b) Separate sets of logsheets and 427 cover sheets are required 
for each band. 

(cl A summary sheet must also be completed. Otherwise the 
scores on each band will be listed but the total will not appear In the 
overall results table. 

(d) Entries must be addressed to: The Secretary, VHF Contests 
Committee, 100 Shirley High St, Southampton, Hanis 501 4FB. 
8. Other rules. The following general rules will also apply: [Sa, 6a, 
9a, 10a, 11-22]. 
9. Awards. The Surrey Trophy will be awarded to the overall 
winners, and certificates of merit will be awarded to the overall 
runner-up, the leading entry from each country and the highest 
scoring station on each band. The Tartan Trophy will be awarded 
to the leading Scottish entry. 

Listeners' Contest rules 
A listeners' contest will take place at the same time as VHF NFD. 
Each band will be treated as a separate event. Listeners' contest 
rules 1-3 (January 1977 Radio Communication) will apply. 

DF Qualifying Event Medway 
Date : 29 May 1977. 
Map: OS Sheet 178, The Thames Estuary. 
Assembly: 1300bst for start at 1320bst. 
Location: Car park/picnic area south side of A2 NGR681696. 
Accessible, with care, by taking Cobham/Shorne turn off from A2 
from London direction and passing back over main road then turn­
ing back to A2 as if to return to London but Im mediately turning right 
Into starting area. 

Intending competitors are asked to notify Mr C. D. Plummer, 
57 Hillshaw Crescent, Strood, Rochester, Kent ME2 2PT (Tel 0634 
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7-8 May 

14 May 
15 May 

15 May 

22 May 
22 May 
28-29 May 
29 May 
11-12 June 
18-19 June 
19 June 

19 June 
25-26 June 
2-3 July 
10July 
17 July 
17 July 
24 July 
31 July 
7 August 
13-14 August 
14August 
21 August 
21 August 
3-4 September 
3-4 September 
18 September 
18 September 
Hi? October 
8-9 October 
15-16 October 
23 0 ctober 
October-

November 
5-6 N ovember 
5-6 November 
12-13 November 
4 December 

Contests calendar 
IARU Region 1 144/432/1,296MHz Open {Rules In 
April Issue) 
1 ·3GHz Open {Rules In April Issue) 
432MHz Open (trophy) and SWL {Rules In 
April Issue 
OF Qualifying Event Dartford Heath (Details In 
April Issue) 
Queen's Jubilee Phone (Rules In April Issue) 
10GHz C umulative {Rules in this issue) 
144MHz Portable (Rules In this Issue) 
OF Qualifying Event Medway (Rules In this issue) 
HF NFD {Rules In February Issue) 
Microwave (3·4-24GHz) 
OF Qualifying Event Rugby & Coventry (Rules In 
May issue) 
10GHz Cumulative 
Summer 1·8MHz {Rules in May issue) 
VHF NFD and SWL (Rules in May Issue) 
OF Qualifying Event Salisbury 
3·5MHz FD 
10GHz Cumulative 
OF Qualifying Event Stratford 
144MHz QRP 
OF Qualifying Event Chelmsford 
70MHz Open (trophy) and SWL 
RSGBReglon1 VHF 
OF Qualifying Event Slade (Birmingham) 
10GHz Cumulative 
SSS FD (Rules In April Issue) 
144MHz Open (trophy) and SWL 
OF Final South Manchester 
10GHz Cumulative 
UHF (432MHz-2·3GHz) 
21/28MHz 
7MHz Phone 
70MHz Fixed 

432MHz Cumulative 
7MHzCW 
144MHzCW 
2nd1 ·8MHz 
144MHz Fixed 

74641 home, or Erlth 33000 office) not later than 16 May. Please bring 
own sandwiches etc for tea to keep costs down. 

DF Qualifying Event Rugby and Coventry 
D ate: 19 J une 1977. 
Map : OS Sheet 152, Northampton and Milton Keynes. 
A ssembly: 1300bst for start at 1320bst. 
Location: Bucknell Woods car park NGR659448. 

Intending competitors requiring tea are asked to notify Mr 
Newman, Haynes House, 78 High Street, Whittlebury, Towcester, 
Northants (Tel 0327 857350) not later than 12 June. 

Cray Valley RS Queen's Jubilee Contest rules 
10m 140CJ.t700bst Saturd•Y 4 June 
160m 090()...1200bst Sunday S J uno 
2m 1400-1700b1l Sunday S J uno 
SecUon1 
10m and 160m-Separate sections for ssbfcw and n.m./cw. 
2m-Separato sections for trn and ssb 
Reports 
160rn and 2m-Report, sorlol numb et (starting 001) and edmlnislratlvo county, and Jn 
the c.ase of Cray Volley members, CV. 
10m-Rcport and sorlal number(slartino OOt) and In the case of Cray Valley Members. 
CV. 
Points acorlno 
t lOm and 2rn 
10 points for working G3RCV and GBFCV club statlon"S. 
3 points for non .. Cray Valley ttatlons working Cray Vatley stations. 
2 points Cray Valley stations working Cr~ Vn:lley stations. 
1 polnl fot othor contacta. 
Final score =- total points score X (number of difforont counties+ number of 
dlflerent countrres). 
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10m 
10 points for working G3RCV club sta.1ion 
3 point s fo working Cray Valley station• 
2 pornts for othor contacts 
Flnal score &:. totaf points score X (number of different countries) 
Completed loga should show score claimed and be submitted (postmafJcod not l ater 
thnn 17 Juno 1977), os follows: 
Non·Croy Valley members to: Mr R. A . Trencher. 392 Rochester Way, Ellh~m, London 
SE9. 
Croy Valley mernbC!rs to: Mr S. W. Coursey, GJJJC, .t9 Dulverton Road, London SEO 
3RJ . 
SWL onlt&.nts. The above rules apply but addltloneilly both stations must be shown 
and must bo teklno oart In lho contest. 
Certiflcatea wil l be issued ot tho dl1crelfon of the committee of Cray Valloy Radio 
Society. 

C your opinion =1 
REPEATERS 
The Editor 
Radio Communication 
Sir-With the increasing usage of repeaters throughout the 
country It behoves us all to obtain the best utilization possible from 
them. They represent what Is effectively a single simplex link serving 
between 20 and 5,000 subscribers per channel. 

Could we therefore keep both the "overs" and the duration of 
each contact to a minimum, to maximize efficiency. This could also 
be achieved by avoiding the totally unnecessary repetition of call­
signs, and being careful to watch the time-out period, thus enabling 
the next one In the queue to get In, before drop-out. Regretfully, 
there still exists a peculiar form of amateur malaise which might be 
dubbed as "emittor mortls"; this takes the form of a progressive 
paralysis, and is triggered by the close proximity of a microphone. 
If these long-winded types could be Induced to operate In 10/30s 
bursts, not only would repeater operation be simplified but 
operating generally would become more pleasant and natural. Not 
only are these 5/Smin overs bad operating but, In a day-to-day 
context, totally unacceptable: why have dual standards on the air? 

As good operating Is synonymous with good manners, can we 
hope to have more of both In the future. 

B. S. Sutherland, G31ES 

Sir-Comments heard on the air that the use of repeaters is ''nol 
amateur radio" raises the query why the use of this new technique 
Is not so? A parallel technique on a larger scale Is the use of the 
orbiting satellite as a repeater; Is this also "not amateur radio"? 

The definition ol amateur radio as the operation of home-made 
equipment was current in the early days but is now out-dated. It 
might be said that the almost universal use of commercial, profes­
sional radio equipment is "not amateur radio " but this is not 
accepted. 

The notion of relaying messages from station A to station C 
through a third station B is not new, In the early 'twenties the 
American Radio Relay League existed fo r the purpose of relaylno 
messages. The British equivalent was the British Wireless Relay 
League and later the Transmitter and Relay Section of RSGB but 
with more restrictions than the American counterpart. 

The current repeaters are a credit to all those people who have 
spent so much time and money In establishing them. Their purpose 
is to open up to stations unfavourably situated the possibilities of 
working others who cannot be worked direct. 

Good luck to those people using repeaters: the modern mode ol 
communication. 

SLOW MORSE 
The Edito r 
Radio Communication 

H. Turner, GBVN 

Sir-May I express my thanks to the slow morse transmission 
service. It has taken me 10 months to acquire the necessary speed, 
which would not have been possible without their help, especially 
G2FNK, G3WVJ and G3ASR/A , my local transmissions. 

F. D. Pratt, G4FXJ 
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( club news ) 
RSGB a ffiliated societies and clubs, and RS GB g roups, ar e 
invited to submi t i t em s f or inclusio n in " Club N ews" to their 
regional represent atives (not d irect to t he ed itor). 

Item s of news and dates o f forthcom ing events should reach 
RRs by 26 May for the July issue. 

REGION 1- RR W . M. Fur ness, G3SMM, 16 C oniston A venue, 
S ale, C heshire M33 3GT. 

A l nsdale (AARC)-5, 19 May, 2, 16, 30 June. 8.15pm. A insdale 
Scout Headquarters. Further details from G2CUZ. 
Blackbu rn (East Lanes ARC)-Firsl Thursday in each month, 
7.30pm. YMCA, Blackburn. Sec E. A. Lomax, G4DGR, West End 
PO, Accrlngton, Lanes. 
B lackpool (B&DARS)- Mondays, 8pm. Ponllns Holiday Camp, 
Squires Gate, Morse tuition 7.30pm. 
B olton (B&DARS)-Maln meeting flrst Wednesday In each month 
Informal meeting third Wednesday in each month, 8pm. Bolton 
Recreation Club, Kensington Place, Bolton. Hon sec G4FSN (ex 
G8LXD). 
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. S ec E. R. Thlrkell, G4FQE, 59 Oulder Hiii Drive, 
Bamford, Rochdale, tel Rochdale 46585. 
Carlisle CC&DARS)-Mondays, 7.30pm. Currock House, Lediard 
Avenue, Currock, Carlisle. A very full 1irogramme of lectures and 
demonstrations has been arranged for tho coming months. Full 
details from G8DVD. 
C hester (C&DARS )-Tuesdays, 8pm, except for flrst Tuesday In 
the month. YMCA Chester. Further details from the ASR. G3PYU. 
D o ug las (loM ARS)-Mondays fortnightly. Highlander Inn, 
Crosby. Visitors welcome. President GD3JIU; treasurer and GD 
QSL manager GD3GQX, Sec GD8LFA, 20 Terance Avenue, 
Douglas (tel 22295). 
Eccles (E&DARC}-Tuesdays, 8.30pm. White Swan, Worsley 
Road, Swinton. Sec G4AEQ. 
Lancaster University (UoLARS)- Wednesdays, Spm. Furness 
College. Visitors are welcome, as are skeds on hf and 2m- club 
callsigns are G8DOU 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. Details from G3Xll. 
Liverpool (L&DARS)-Tuesdays, 8pm. Conservative Association 
Rooms, Church Road. Wavertree. Sec G4EST. 
L iverpool (N orth Liverpool RC)-Tuesdays, 8.30pm. Informal 
meetings. "Nags Head", Thornton, Crosby, Liverpool 23. Visitors 
welcome. Sec R. Porter, 11 Cranmore Avenue, Crosby, Liverpool 
L230QD. 
Liverpool University (UoLARS)-Meellng at lunchtime and on 
Mondays. 5pm. Club shack, Reilly Building. The club Is active on all 
bands 80/2m-callslgns G30UL!G8JUL. Details from hon sec, c/o 
Students' Union or c/o GW4FJK. 
M anchester (M&DARS)-Wednesdays, 7.30pm. 203 Oroylesden 
Road, Newton Heath, Manchester 10. Sec G81YX. 
M anchester (South Manchester RC)-6 May (Mini df), 13 May 
(AGM), 20 May ("Electronic organs" by J. K. Birch, G2FOS), 27 May 
(Visit to PO Microwave Tower), 3 June ("Radio communication in 
Antarctica" by R. P. Smith, G3SVW), 10 June ("Navigation" by 
J. Kellly, GSKUP), 17 June ("Fels and their uses" by R. V. Heaton), 
24 June ("Return to amateur radio-problems and pleasures" by 
J. Osler) , 1 July ("Transistor oscillators and ampllflers" by W. L. 
Seddon, G3VIW), 8 July (Activity Night). 8pm. Sale Moor Commu­
nity Centre. Norris Road, Sale. Informal meetings Monday evenings 
al " Greeba", Shady Lane, Beguley, Manchester 23. Details from 
hon sec G3VIW. 
Manchester Un iversit y ( MUARS-G3VUM). Interested parties 
should contact G4AOS, QTHR. 
University o f M anchester (UoM- loS& TARS)- G3CXX is active 
on all hf bands and G8FOT on 2m and perhaps 23cm. Items for 
c lub/magazine/newsletter, or letters from Intending members grate­
fully received by sec, c/o UMIST. 

386 

North W estern R epeater Group-Informal meetings on the third 
Thursday In each month, 8pm. " Globe Club'', Willows Lane, 
Accringlon, Lanes. Details from sec G8HQW. 
Preston (PARS)- Thursdays fortnightly commencing 10 March. 
Meetings commence at 8pm. " W indsor Castle" (private room), 
St Pauls Square, Preston. Sec G8KTM. 
S alford (Dial H ouse RS)-Wednesdays, 5.30-9.30pm. Dial House, 
21 Chapel Street, Salford, Lanes. Net channel 145·25MHz Im-the 
club station G3WDH monitors this frequency every club n ight for 
any other station. Details from sec G8JCM, c/o M38 at above 
address. 
S tockport (SRS)-Second and fourth Wednesdays In each month. 
8pm. Blossoms Hotel, Buxton Road, Stockport. Sec G3FYE. 
Thornton Clev e ley s (TCARS}-First and third Wednesdays In 
each month, Spm, morse practice from 7.30pm. St John Ambulance 
Hall. Fleetwood Road North (next to "Gardner's A rms"), Thornton, 
Details from sec A. Bul lock, GSMKO, 26 Lancaster Avenue, Thorn­
ton Cleveleys, Blackpool. 
UK FM Grou p (Western)-All Inquiries to G. Adams, G3LEQ. 
Warrington (W&DARS)-Tuesdays, 7.45pm. Grappenhall Com­
munity Centre, Bellhouse Lane, Grappenhall, Warrington. Sec R. E. 
J. Staples, G3MMD, 3 Willow Close, Lymm, Cheshire, tel Lymm 
3533. 
W igan (W& DARS)-First and third Wednesdays of each month. 
Poolstock Cricket Club, Keats Avenue, Poolstock. Sec A. Cunliffe, 
G4Elf, 50 Langholm Road, Garswood, Wigan. 
Wlnsford (Mid-Cheshire ARC)-Wednesdays. Technical Activi­
ties Centre, rear of Verdin Buildings, Verdin Comprehensive School 
Grange Lane,Wlnsford. RAE class 7pm to 8pm. Morse class every 
third Wednesday. Net nights 160m Mondays. 8pm, 2m (Im) T uesdays 
8pm. Sec G8HA V. 
W irra l (WARS}-First and third Wednesdays In each month, 
7.45pm. Sports and Recreation Centre, Grange Road West, 
Claughton, Birkenhead. Sec G3DLF. 
L iverpool Luncheon Club-members wishing to attend should 
contact G3VQT or G2AMV. 

B asil O 'Brien, G2AMV, would like to thank all members In Region 
1 for the truly magnlncent gift that he received after the Region 1 
lecture at Warrington on 1 April. II has been a pleasure to look 
after the north-west of ,England's interests for a quarter ota century. 
The engraved silver salver and the memory of the occasion will be 
cherished for the rest of one's lifetime. Indeed words are not 
adequate lo express gratitude al such generosity. 

The 1977 North W est A mateur R adio Convention will be held on 
17-18 September 1977. Its format will be similar to that used with 
great success for the flrst two conventions. Further details will 
become available early this year. Enquiries to J . R. Morris, Dept of 
Physics, University o f Lancaster. 

Region 1 v hf contest, 14 August 1977-enqulrles to G2CUZ. 

Region 1 area representatives. NE Manchesler-G310A. NW 
Manchesler-G8GTP. S Manchester-G8BHQ. Llverpool-G4EST. 
Southport & District-G2CUZ. Warrington-G3MMD. Wirrat­
G2FOS. Isle of Man-GD3KGC. 

REGION 2-RR R . C. Andreang, G4CMT, 6 Beech A venue, 
B iiton, Hull, Humbersid e. 

B arnsley (B& DARS)-Fourth Friday In each month, 7.30pm. 
King George Hotel. Peel Street , Barnsley. Sec G3LRP. 
D enby D ate (DD&DARS}-Wednesdays, 7.30pm. Pie Hall, Denby 
Dale. Visitors always welcome. Sec G3FQH. 
G oole ( G& DARS)- Frldays, 7.30pm (during school term only). 
Goole Grammar School. Details from chairman G3VBI. 
H alifax (Northern H eig hts ARS)-7.45pm. Peat Pitts Inn, 
Ogden, Halifax (four miles north of Halifax town hall). Sec 
G3MDW. 
H ornsea (HARS)-Wednesdays, Spm. Rear of Victoria Hotel, 
Hornsea (facing Hornsea Mere). 16 July (Moblfe rally, our flrst). 
Details from sec G4CHH. 
Hull (H & DARS)- Fridays. 7.30pm. Dorchester Hotel, Beverley 
Road. Hull. S ec G3LZQ. 
Leeds (W hite Rose RS)-Wednesdays, 7.30pm. (lectures start 
8pm). Area Rep Connie, G4CUY, reports the sad loss of G3BXO/ 
VU2FX, a long time RSGB member. Sec G4DZI. 
Leeds (LUUARS)- Tuesdays, 8pm. Union Annexe (second floor) , 
Woodhouse Lane. All new students welcome. Sec G4CNG, QTHR, 
or al "E" block, Lupton Flats, Alma Road, Leeds 6, during term. 
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Otley (O R&ES)-Tuesdays, 8pm. 14 Back of Court House Street, 
Otley. Sec J. H. Marchbank, 116 Brooklands Lane, Menston, llkley, 
W Yorks LS29 6PJ. 
S carborough (SARS)-Fridays, 7.30pm. Scarborough Technical 
College, Corby Road, Scarborough. Reports the sad loss of G8KU, 
Percy Briscombe, a founder member of our club. Sec. G3RTN. PRO 
Charles Whitaker, 1 Ryefield Close, Eastfield, Scarborough. 
Sheffield (SU&PRS)-University-Wednesdays in term, 1 pm. 
The "Red Deer", off Main Street. Details G4BXN. 

Polytec hnic-Thursdays in term. Details G4DHF/A, tel 303758. 
S heffield (A ssociation of Sheffield ARCs)-Chairman G4EXK. 
Sec B. Flounders. All association meetings Room 3106. Sheffield 
Polytechnic, 7.45pm. 
W akefield CW&DARS)-7.30pm, Ines Road School, Wakefield, 
Sec G3WWF. 
York (YARS)-Frldays, 7.30pm. (except for the third Friday in the 
month). United Services Clubroom, 61 Micklegate, York. 30 May 
(Visit to Hull College of Further Education Marine Radar/Radio 
Section). Special event stations: 14 May, Dunnington School; 
7 June, Blshopthorpe (Queen's Jubilee) ; 12/13/14 July, Great 
Yorkshire Show, Harrogate; 16 July, Josepfl Rowntree School Fete, 
New Earswick; October JOTA. The club Is hoping to get the local 
education au thority to run an RAE at the local technical college. 
A ll Interested please contact sec G3WVO. 

REGION 3-RR H. S. Pinchin, G3VPE, 61 Cole Bank Road, 
Hall Green, Birmingham B 28 BEZ 

Birming ham (Midland ARS)-31 May, 5 J uly {Construction and 
club station). 7pm. Brasshouse Centre, off Broad Street, Birming­
ham. 24 May (Film show}, 2t June {"History of tape and tape record· 
ing" by representative f rom BASF). 8pm. Room 110, University of 
Aston, Gosta Green, Birmingham. G3ZKQ. 
B irmi ngham (Slad e RS)-Alternate Fridays, commencing 13 May. 
8pm. The Committee Room, Church House, Erdington, Birmingham. 
G4FGF. 
B irmingham (South Birmingham RS)-Shack night Fridays, 
7.30pm. 1 June ("Radio In a Japanese prisoner of war camp" by 
Tom Douglas, G3BAJ. 6 July (Lecture). 8pm. Hampstead House, 
Fairfax Road, West Heath, Birmingham B31 3QY. G8KPA . 
Birmingham (Birming ham University RS)-Every Tuesday 
during term, 7pm. Students' Union. G31UB. Sec G4CKK. 
Bromsgrove (B&DARC)-13 May ("Making receivers In a prisoner 
of war camp in Siam" by Tom Douglas, G3BA), 10 June, 8 July. 
Spm. Avoncroft Art Centre, Bromsgrove. G8JTK. 
Cannoc k Chase (CCARS)-First Thursday in each month (Busi­
ness meeting), other Thursdays (HF and vhf club stations, natter­
nites, morse classes, talks etc.) Visitors welcome. 9pm. Bridgtown 
Social Club, Walsall Road, Greenock. G4CHI. 
Coventry (CARS)-Frldays, 8pm, Baden Powell House, 121 St 
Nicholas Street, Radford, Coventry. G8DMI. 
Coventry T echnical College (CTCARS)-Mondays and Thurs­
days, 7pm. Wlnfray Annexe of the College. G81SJ. 
Coventry (University o f W arwick ARS)-Wednesdays during 
term. Talk-In on S20. 7pm. Cryfleld Farm, University of Warwick, 
Coventry. Vice-president GSMIA. 
H ereford (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. T uesday meetings are natter-nltes. Sunday net 
noon, 2M50MHz, G3RTY. 
Lichfield (Chad RC)-Alternate Wednesdays, commencing 11 
May. 8pm. The Naval Club, Burton Old Road, Lichfield. G4ESK. 
Mid-Warwick shire CMW ARS)-First and third Mondays in each. 
month, 8pm. 61 Emscote Road, Warwick. G8CXL. 
Redditch (RRC)-Second and fourth Thursdays in each month, 
Spm. WRVS Centre. Salop Road, Redditch. G3EVT. 
Shrew sbury (S alo p ARS)-Thursdays, 7.30pm. New members 
welcome. The Albert Hotel, Smithfield Road, Shrewsbury. Joint 
secs Bob Carter, 11 Ash Close, Sutton Farm, Shrewsbury SY2 
6HU, and Dave Doody, 56 Ellesmere Road, Shrewsbury SY1 2QP. 
Solihull (SARS)-17 May ("History of the amateur licence" by 
Fred Ward, G2CVV), 21 June (Surplus sale). 7.30pm. The Manor 
House, High Street, Solihull. G4EQF. 
S tok e-on-Trent (S·on-TARS)-Thursdays, 7.30pm. 2A Race­
course Road, Oakhill, Stoke-on-Trent. G4CWN. 
Stok e-on-Trent (North Staffs ARS)- First and third Mondays in 
each month- lectures etc. Second, fourth and fifth Mondays In each 
month- natter nltes, Rayne! and club station G4BEM. Newcomers 
welcome. 7.30pm. Harold Clowes Community Centre, off Dawlish 
Drive, Bentilee, Stoke-on-Trent. G3YBY. 
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Stou rbridge (S&DARS)-lnformals on the first T uesday in each 
month, 9pm. "Shrubbery Cottage" public house, Heath Lane, 
Oldswinford, Stourbridge. 16 May, 20 June. 7.45pm. Longlands 
School, Brook Street. Stourbridge. G4CLX. 
Sutton C oldfield (SCRS)-Second and fourth Mondays in each 
month. 7.30pm. Central Youth HQ, Clifton Road, Sutton Coldfield. 
Sec Mrs Liz Furness, 4 Goodere Drive, Polesworth, Tamworth, 
Staffs B78 1 BZ. 
T amworth (TARS)-Second and fourth Mondays in each month. 
Indoor Sports Centre, Corporation Street, Tamworth. New members 
welcome. G4EUF. 
T elford (T& DARS)-Wednesdays, 7.30pm. Phoenix .Centre, 
Webb Crescent, Dawley. Visitors welcome. G4AXZ. 
W illenhall ( W & DARS)-Alternate Wednesdays. Morse classes 
available at the end of each meeting. " The Three Crowns", Stafford 
Street, Wlllenhall. G3YHN, XYL. 
Wolverhampton (WARS)-9 May (Natter-nite), 16 May (Surplus 
sale). 30 May (Natter-nite), 13 June ("Electronic organs" by G6GR), 
20 June (Natter-nite). 4 July. 8pm. Neachells Cottage. Danescourt 
Road, Stockwell End, Tettenhall, Wolverhampton WV9 9PH. 
G8EDG. 
Worcester (W&DARC)-21 May (Brains trust), 6 June (Magazine 
evening), 18 June (Night on the air at the club shack), 4 or 11J uly 
{to be decided-see sec), 10 July {Upton rally) . 8pm. The Old 
Pheasant, New Street, Worcester. G4DXE. 

REGION 4--RR T. D arn, G3FGY, Sand ham Lane, Ripley, 
Derby s. 

D erby (D&DARS)-4 May (Surplus sale), 11 May ("Radio in the 
RAF" by Brian Ridgway), 18 May {Lowe Electronics demonstration), 
25 May (Film show), 1 June (Surplus sale), 8 June (Open), 15 June 
(Film show}, 26 June (Open}, 29 June (Technical topics). 7.30pm. 
Clubroom, 119 Green Lane, Derby. Morse classes Tuesdays and 
Fridays, 7pm, when arranged. G3VGW. 
D erby (NHCAARG)-Frldays, 7.30pm. Nunsfield House, Boulton 
Lane, Alvaston, Derby. G4CTZ. 
Grimsby (GARC)- First and third Thursdays in each month. 8pm. 
Alexandra Social Club, Cleethorpes. G4EBK. 
Leicester (LRS)-Mondays, 7.30pm. Club House, Gi lrose Estate 
Cottage, Leicester. G4ERT. 
Mansfield ( MARS)-First Friday in each month, 7.30pm. "The New 
Inn", Westgate, Mansfield. G3XWZ. 
M elton Mow bray (MMARS)- 20 May ("Repeaters" by G3PVG), 
23 June (Visit to police operations room at Epperstone, Notis, by 
courtesy of G3XVZ}. 7.30pm. St John Ambulance Hall, Asfordby 
Hill. Melton Mowbray. G3NVK. 
Notting ham (ARCoN)- 10, 17 Mar (Activity night), 24 Mar(The one 
that got away, or the home brew that failed to ferment), 31 Mar (Junk 
sale). 7 Apr (AGM), 14 Apr (Activity night), 21, 28 Apr. 7.30pm. 
Sherwood Community Centre, Mansfield Road, Sherwood. Notting­
ham. G4EKW. 
Nottingham (NURS}-Alternate Wednesdays during term time. 
Details from Roger Dixon, G4BVY, c/o Students' Union. 
Scunthorpe (SARC)-Tuesdays, 7.30p.m. The Shack, Grange 
Farm Hobbies Centre, Franklin Crescent, Scunthorpe, South 
Humberside. 

Regio n 5-RR P. F. C hilcott, G4BBA, 258 Coneygree Road, 
Peterborough PE2 SLR. 

Bedford (B&DARC)-Thursdays, 8pm. United Services Club, 
Broadway. New members always welcome. Sec G4FEV. 
Cambridge (C &DARC)- Fridays, 7.30pm. Corporation Yard, 
Victoria Road. Sec G4BAO. 
Cambridge University (CUWS)-Tuesdays during term. Sec 
G4EAG, St Catherine's College. 
C orby (CTCARG)-Mondays, 7.30pm. Corby Technical College. 
Clubhouse and GB3CI in grounds. 
D unstable (DDRC)-Fridays, Spm. Chews House, 77 High St 
South. Sec G3WXS. 
March (M&DARS)-Tuesdays, 7.30pm. 2 Grays Lane. Sec GSGNE. 
Northampton (NRC}-19 May (Junk sale), 26 May ("Television" by 
Gordon Vine, G3KLV), 16 June (Annual di hunt). Thursdays, 8pm. 
Spencer Dallington Community Centre, Tlntern Avenue, off 
Gladstone Road. Sec GSLHR. 
Peterborough (GPARC)-26 May {Jubilee station preparations), 
11 June (GE4EHW on the Embankment), 23 June (VHF NFD prepara­
tions). 7.30pm. Southfields School. Sec G4BBA. tel 65213. 
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Peterboro ug h (PR& SS)-19 May (OF hunt). Third Friday in each 
month, 7.30pm. Scout Hut, Occupation Road. Sec G3EEL. 
Shefford (S &DARS)-5 May ("History and development of 
Barclays Bank" by G4ARL), 12 May ("Oscar" by guest speaker 
G3RWL), 19 May (Visit to Bedford club), 26 May ("Plastic embed· 
cl lng" by guest speaker Mrs Culpan). Spm. Church Hall. Sec GSHHO 

REGION 6-RR D. C. Andrew s, G4CWB, 63 Bulmershe Road, 
Reading, B erks 

Banbury (BARS)-Fridays, 7.30pm. 43 North Bar, Banbury. New 
members and visitors welcome. Sec S. L. Terry, tel Banbury 4769. 
Bracknell (B ARC}-First and third Mondays in each month, 8pm. 
Alternate Mondays, morse. Visitors welcome. Sec G3YMC. 
B urnham B eeches (BBRC)-First Monday in each month, 8pm, 
Hedgerley Scout HQ. Sec Peter Fynn, tel Farnham Common 2609. 
H igh Wycombe (Chiltern ARC)-Fourth Wednesday in each 
month, Spm. 42 Castle Street, High W ycombe. Information from 
GSHOL, tel High Wycombe 31314. 
Maidenhead (M&DARC}-Flrst Thursday and third Tuesday In 
each month, 7.30pm, British Red Cross Hall, The Crescent, Maiden· 
head. Sec G4ALG. 
Milto n K eynes (MK&DRS)-Second Monday In each month, 
Spm. Lovat Hall, Sliver Street, Newport Pagnell, Miiton Keynes. Sec 
G3THC, tel Miiton Keynes 316730. 
Newbury (N&DARS)-First Monday In each month, 7.30pm. 
Newbury College of Further Education, Oxford Road, Newbury. 
Sec G4EEE. 
O xford (O& DARS)-Second and fourth Wednesdays in each 
month, 7.30pm. Civil Service Sports Club, Marston Road, Oxford. 
Visitors welcome. Sec G4BHR. 
Ox ford (O xford University RS)-Wednesdays, 62 Banbury Road, 
Oxtord. Sec G4CNV, Keble College, Oxford. 
Readi ng (RARCH May ("Aerial Circus" by "Dud" Charman), 
17 May ("3cm" by GSECO), 7 June (VHF NFO preparation), 21 June 
(Alignment evening), 5 July (TBA). 8pm. "White Horse", Emmer 
Green, Reading. Sec G4CCC. 

REGION 7-RR N . A . Smit h, G3HFO. 7 T he Byeways, Surbiton 
S urrey K T 5 8HT 

Addiscom be (AARC)- Tuesdays, 9pm. "Spreadeagle", Portland 
Road, Woodside. Sec G3SJX. 
Ashford, Middlesex (Echelford ARS)-Second Monday and last 
Thursday in each month. 7.30 for Spm. St Martin's Court, Kingston 
Crescent, Ashford, Middlesex. Sec G3TOR, tel Staines 56513. 
Bexley H eath (North K ent RS)-Second and fourth Thursdays 
in each month, 8pm. St Mary's Institute, 2 North Clay Road, Bexley. 
Sec G4ARQ. 
C oulsdon (CATS)-5 May ("Field effect transistors" by G8JLO), 
16 May (Activity night and club projects), 2 June (NFD arrange­
ments). First Thursday in each month, 8pm. 10th Purley Scout HQ, 
Chlpstead Valley Road, Coulsdon. Third Monday in each month, 
8pm. 1st Purley Scout HQ, Purley Park Road, Purley. Arrangements 
<lre being made for a lecture and demonstration of the Oscar tracking 
station at Surrey University. Hon sec G40LD, tel Burgh Heath 
59956. 
Cray V alley (CVRS)-First and third Thursdays In each month. 
Bpm. Eltham United Reformed Church Hall, 1 Court Road, Eltham, 
London SE9. Secretary G3YWO. 
Croydon (Surrey Radio C ontact Club)- First and third Wednes­
days in each month, 7.30for 8pm. TS "Terra Nova",34 The Waldrons 
Croydon. Sec G3FWR. tel 01-657 3258. 
Crystal P alace (CP& DRS)- Third Saturday in each month, 
7.30pm. Emmanuel Church Hall, Barry Road, London SE22. Sec 
G4AVV, tel01-6534340. 
Gui ldford (G&DRS)- Second and fourth Fridays In each month. 
Model Engineers HQ, Stoke Park, Guildford. Sec G4BHQ, tel 
Guildtorcl 76375. 
K ingston ( K & DARS)-11 May (Junk sale). Second Wednesday 
In each month, 8.15pm. Berrylands Scouts and Guides HO. Stirling 
Walk. Raeburn Avenue, Surbiton. Sec G4APG. 
N ew Cross (Clifton ARS)-Fridays, Spm. 225 Bew Cross Road, 
London SE14. Details from R. A. Hinton, 58 Camilla Road, Bermond­
sey, London SE16. 
Reigate (RATS)- Third Tuesday in each month, Spm. Constitu­
l lonal Centre, Warwick Road. Redhill. Sec G3ZSX, tel Reigate 
43130. 
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Mike P haraoh, G3LCH, receiving t he S tanley V anstone 
T roph y , o n behalf o f Sutton & Cheam RS m embers, from 
Lord W allace at t he Sutton & C heam RS annual d inner and 

ladies' festival 

Sutton & C heam (SCRS)-Third Thursday in each month". 
7.30pm. Sutton College of Liberal Arts, Cheam Road, Sutton. Sec 
G4BOX. 
T ham es Ditton (Thames V alley ARTS)~ June (Exceptionally 
moved to a Wednesday, NFD discussion. presentation of Caernar· 
von trophy and natter-nite), 5 July ("Presentation of television pro­
grammes" by G30GP-ladies will flnd this talk Interesting). First 
Tuesday in each month. 8pm. Giggs Hill Green Library, Giggs Hi ll 
Road, Thames Dit1on. Sec G3ZNW. 
Wimbledon CW & DARS)-Second and last Fridays In each month, 
8pm. St John Ambulance HQ, 124 Kingston Road, Wimbledon. 
SW19. Sec G3XTC, tel 01-644 3698. 

A meeting of area and affiliated society representatives In Region 7 
was held on 3 March at Sutton Central Library. Ten of the 14 affi· 
liated societies In the region were represented and Denis Andrews, 
G3MXJ, zonal manager for Zone C was present.· Pending further 
discussion, a scheme of area representa·tives covering the whole 
region and all affiliated societies was agreed. The participants 
agreed that the meeting had been usetul and that similar meetings 
should be held regularly In the future. 

REGION 8-RR D. N. T . Williams, G3MDO, " S eletar", N ew 
H ouse Lane, Than lngton , Canterbury, Kent. 

B urgess Hill (Mid-Sussex ARS)-5 May ("In the steps ot Law· 
rence ot Arabia" by Alan Willson, G3WNS), 19 May ("A wanderer 
reminisces" by Louis Varney, G5RV), 2 June ("Topography" by 
Alf Lee, G4DQS), 16 June ("The development of the navigational 
aid" by Brian Kendal, G3GOU), 30 June ("Windmills evening"). 
7.45pm. Marie Place, Burgess Hil, Details from G3PEQ. 
Canterbury (East Kent RS)- ("Synthesized lcomery" by G3VJF), 
5, 19 May (Informal meeting at The Long Reach), 2 June ("Digital 
horology" by G3WAW), 16 June (Long Reach). Details of future 
events from G8GHN. 
Chichester (C&D A RC)-First Tuesday and third Thursday In 
each month. Lancastrian Boys School. Details from G4ETU, tel 0243 
88069. 
Crawley (CARC}-Unlted Reform Church Hall, !field, Crawley. 
Details of futu re events from G3MGL. 
Dartford (DHDFC)-Second Friday In each month, 8pm. The 
Scout House, Broomfield Road, Dartford. 
Dover (S out h East K ent YMC A A RC)-4 May (HF evening, sked 
arrangements to GSKEN), 11 May ("Club slides and Olm"), 18 May 
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(Natter night). 25 May (To be arranged). 1 June (Details for NFD and 
Jubilee), 8 June (HF and vhf portable evening), 15 June (Open 
night), 22 June (HF NFD), 29 June (To be arranged). Further details 
from GSKEN. 
Eastbourne (Southdown ARSJ-2 May (Junk sale), 23 May 
(Discussion on NFD and contests), 13 June (Open air meeting at 
Butts Brow), 18/19 June (Visit of Radio Club de Normandie to 
SARS). All meetings at Chaseley Home, South Cllfl, Eastbourne. 
Detai ls from Sec GSCVV. PRO G3LFZ. 
Gravesend (GRSGBG)-Mondays, 7.30pm. The Windmill Tavern, 
Shrubbery Road, Gravesend. 
Hastings (HERC)-Details o f club events from GSDNO. 
Hastings (ITT(H)S&AC)-Oetalls o f club activities from G8DNO. 
Horsham (HARC)-First Wednesday In each month. Clvll Defence 
HQ, Moons Lane, Brighton Road, Horsham. Details of future events 
from G3NPF. 
University of K ent (UKC)-Wednesdays, 3.30pm (during term). 
Further Information from Jon Hudson, G4ABQ, Rutherford College, 
University of Kent, Canterbury. 
Maidstone (MYMCAARS)-First and third Fridays devoted to the 
beginner. RAE and morse tuition, 7.30pm. Melrose Close, Loose, 
Maidstone. A lternate Fridays, a wide variety of lectures and use of 
the c lub shack. Details from Harry Poppy, GSKMX, tel Maidstone 
61792. 
Medway (MARTS)-Frldays, 7.30pm. Aurora Hotel, Gillingham. 
Details from GBAPB. 
Ramsgate (Kent Coast ARC)- 12 May (There will be no meeting 
at the Grosvenor Court, but we hope to arrange a visit to HM 
Coastguards at Dover). Further details from G4DTA QTHR. 
Tunbridge Wells (West Kent ARS)- Detalls of future events 
from GBLMV. 
Worthing (W&DARC)-Whitstable (Kent Repeater Group). 
Details of meetings from G3XDV, S Lambs Walk, Whltstable, Kent. 
Tuesdays, Bpm. Adult Education Centre, Union Place, W orthing. 
Details from P. J. Robinson, GBMSQ, 46 Hiiiview Road, Worthing. 

REGION 9-RR H . W. Leonard, G4UZ, 4 Start Bay Park, Strete, 
Dartmouth TQ6 ORY 

Camborne (Cornish RAC)-5 May :("Frequency counters" by 
G30CB). 2 June ("Marconi-Cornwall and the new world" by 
G3VWK). 7 July ("Standard frequencies and time signals" by 
G2ABC). 7.30pm. SWEBClubroom, Pool, Camborne. Visitors always 
welcome. Full details from G3NKE, tel Camborne 2419. 
Exotor (EARS)-Second Monday in each month, 7.30pm. Com­
munity Centre, St Davids Hiii, Exeter. Details from G3HMY. 
Newquay (N&DARS)- Alternative Wednesdays, 7.45pm. Treviglas 
School, Newquay. Details from GSGOR, tel Newquay 4168. 
North D evon (NDRC)-Second Wednesday In each month at 
QTH of G4CG, fourth Wednesday at QTH of G3FKO. Details from 
G4CG. 
Plymouth (PRC)-3 May (AGM). First and third Tuesdays in each 
month, 7.30pm. Virginia House, Bretonside, Plymouth. Visitors 
most welcome. G4EJO. 
Saltash (S&DARC)-6 May ("Tvl/bcl" by G3VWK), 20 May 
(Surplus equipment sale). 3 June (Tape/slide show-"Dxpedition 
to St Pierre et Miquelon"), 7.30pm. Burraton Toc-H Hall, Saltash. 
Sec J . Reynolds. GSLLR. 47 Lulworth Drive, Roborough, Plymouth 
(tel Plymouth 771135). 
T orbay (TARS)-Fridays, with special meeting on the last Satur­
day In each month, 7.30pm. Rear of 94 Belgrave Road, Torquay. 
Torbay net weekdays 10.30am on 3·78SMHz. G3UIQ. 

REGION 11)-RR R. G. Barrett, GWBHEZ, 23 Carshatton Road, 
Beddau, P ontypridd, Glam. 

Barry (BCoERS)-Thursdays, Spm. Barry Rugby Football Club, 
Reservoir Road, Barry. Details from sec GW3VBP. 
B lackwood (BARS)-Fridays, 7pm. Oakdale Community Centre, 
Oakdale, Nr Blackwood. Details from sec GW3KYA. 
Bridgend (Glamorgan VHF/UHF Group)-Second Wednesday in 
each monlh, 7.30pm. NCB Social Club, Tondu, nr Bridgend. Details 
l rom sec GWSHEZ. 
Cardiff (CRSGBG)- Second Monday in each month, 7.30pm. 
Tho Pantmawr Inn, Pantmawr Estate. Cardiff. Details from sec 
GW3VOW, 9 Millrace Close, Llsuane, Cardiff. 
Merthyr (Hoover ARS)-Mondays, 7.30pm. Hoover Social Club, 
Pentrebach, Merthyr. Details from sec GWSHHY, QTHR. 
N ewport (NARC)- Mondays, 7pm. Adult Education Settlement, 
Brynglas Road, Newport. Details from sec GWSMER. 
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Pembroke (PRSGBG)-Last Friday in each month, 7.30pm. 
Defensible Barracks, Pembroke Dock, Dyfed. Details from sec 
GW3XJQ. 
Pontypool (PRSGBG)-Tuesdays, 7pm. Education Settlement, 
Park Hii i Road, Pontypool. Details from GW3JBH. 
Port T albot (British Steel Corporation ARS)-Thursdays, 
7.30pm. SSC Sports and Social Club, Margam. Details from 
GW4ESV. 
Rhondda (RARS)-Every other Thursday, 7.20pm. Transport 
Employees' Club, Porth . Details from GW3PHH. 
Sully (S&DSWC)- Mondays, fortnightly, 7pm. Sul ly Bowls and 
Social Club, 58 South Road, Sully. Details from sec GWSJHF. 
Swansea (SARC)-Tuesdays fortnightly, 7.30pm. The Commercial 
Inn, Kiiiay. Details f rom sec GW4AYJ. 

REGION 11- RR P . H . Hudson, GW31EO, "Silhlll", Dinas 
Dinlle, Caernarvon Ll.54 STW. 

B angor (UCNWARS)-Thursdays, 7.30pm. Small lecture theatre, 
School of Engineering Science. 
Conway Valley (CVARCJ-12 May (Discussion on NFD), 9 June 
(AGM). The Quarles, Llandulas, Colwyn Bay. 
Rhyl (R&DARC)-lt i s regretted that this club has been closed 
until further notice. 

REGION 12- RR Frank Hall, GMBBZX, 45 Priory Cottages, 
Lunanhead, Forfar, Angus DDS 3NR 

Aberdeen (ARS)-6 May (junk sale), 13 May (Repeater progress in 
Britain), 20 May (VHF night with tapes of aurora, meteor scatter 
and tropo dx). Friday evenings. Clubroom, rear of 91 Crown Street, 
Aberdeen. Sec GM4BKV. 
Dundee (Klngsway Technical C ollege ARC)-Wednesdays, 
6.30pm. Klngsway Technical College. Visitors welcome. Sec Robert 
Officer, 17 Broomwell Gardens, Monikie, Broughty Ferry, Dundee 
DDS 3QP. 
Inverness (Technical College ARCJ-Every second Wednesday 
6.4Spm. Room C30, Inverness Technical College. Sec John Reid, 37 
MacEwen Drive, Inverness. 
Lerwick (LRC)-Wednesday evenings. A nnsbrae House, Ler­
wick. Sec GM3HTH. 
Moray Firth (MFARS)-Wednesdays, 7.30pm. Elgin Technical 
College. Sec GMSLVG. 

REGION 13-RR A . B . Givens, GM3YOR, 41 V eronica Crescent 
Klrkcaldy, Fife KY1 2LH 

B erwick upon Tweed (Border ARS)-Flrst and third Fridays in 
each month, 7.30pm. Roxburgh Hotel, Berwick upon Tweed. Details 
from GMSllO. 
Dunfermline (DARS)-Second Wednesday in each month, 
7.30pm. CCTV, Studio, Pittencriel School, Maitland Street, Dun­
fermllno. Details from GM3MGX. 
Edinburgh (E&DARC)-Tuesdays, 7.30pm. City Observatory, 
Calton Hill, Edinburgh. Details from J. Martin. 22 Ross Gardens. 
Edinburgh EH9 3BR. Tel 031-667 8707. 
Edinburgh (Lothlans RS)-12 May (Junk sale), 26 May (To be 
announced), 9 June (AGM), 23 June (Forward planning and VHF 
NFD preparation). 7.30pm. Edult Education Centre, Riddles Court. 
High Street, Edinburgh. Details from GM4BYF. 
Edinburgh (Pioneer C lub)-Tuesdays, 7.30pni. Church Hall, 
Ravenscroft Place, Gilmerton, Edinburgh. Details from GM4DT J. 
Glenrothes (G&DARC)-First Sunday In each month and every 
Wednesday, 7.30pm. Old Nursery School, Provosts Land, Leslie, 
File. Details from GM3YOR. 

REGION 14-RR A . J . Mitchell, GM3UDL, 7 Limetree Crescent, 
N ewton Mearns, Glasgow G77 SBJ. 

Ardeer (ARCARS)-Tuesdays, 7pm. RAE/morse classes on 
Thursdays, 7.30pm. 31 Lumsden Place. Stcvenston, Ayrshire. 
Details from GMSBOM. 
Ayr (AARS)-Every second Sunday evening. Community Leisure 
Centre, 24 Wellington Square, A yr. Details from GM3THI. 
Dumfries (D&GREC)-16 May (Short wave listening), 20 June 
(ICs), 18 July ((Model control). First and third Mondays In each 
month, 7.30pm. Edenbank Hotel, Laurleknowc, Dumfries. Details 
from C. Rodgers, S Elder A venue, Llncluden, Dumfries. 
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Falkirk (F&DARC)-Temperance Cafe, Lint Riggs, Falkirk. 
Details from GM30QI. 
J>lasgow(W est of S cotland ARS)- Fridays, 7.30pm. 22 Robertson 
Street, Glasgow. Each alternate meeting informal. Details from 
GM4FOM. ' 
Greenock (G&DARC)-Tuesdays and Fridays, 7.30pm. 22 lnverkip 
Street, Greenock. Details from GM3L YI. 
Motherwell (Mid-Lanark ARS)-Frldays, with alternate meetings 
Informal. Wrangholm Hall Community Centre, J erviston Street, 
New Stevenson, Motherwell. Details trom GMBFHK. 

REGION 15-RR H . J , Campbell, GIBFOK, 26 K ilcoole Park, 
B elfast BT14 BLB. 

Ballymena (BRC)-Tuesdays, 8pm. 86 Old Cullybackey Road, 
Ballymena. RAE and morse classes. Fridays, c lub night; Sundays, 
speCll\I projects, 3pm. Sec G18LSF. 
Bangor (B&DARS)-First Friday In each month, 8pm. Redcllffe 
Hotel, Seacliff Road, Bangor. Sec Gl4EMS. 
B elfast (QUoBRC)-Tuesdays, 8pm. Queen's University Radio 
Club, 37 Fitzwilliam Street, Belfast. All welcome. 
B elfast (CoBY MCARC)-The club Is active on the air f rom 7.30pm 
on Tuesdays and 2.30pm on Saturdays. Meet ing at same times. 7 
Brunswick Street . Belfast. Sec D. Kane. 
Belfast (BRSGBG)-Thlrd Wednesday In each month, Bpm. 90 
Belmont Road, Belfast. Interesting spring programme arranged. 
Visitors most welcome. Further details from GIBFOK. 
Carri ckfergus (CYMCARC)-Last Monday In each month, 8pm. 
Carrickfergus YMCA. New members very welcome. Sec C. Morrison 
GIBKZU, 3 Donegall Square, Carrickfergus, Co Antrim. 
Mid-U lster RSGB Group-First Sunday in each month, 3pm. At 
QTH ot Gl4BAC. Sec Gl3WWY. 
North Ulster (NURSGBG)-For details contact Gl8AYZ. 

REGION 16-RR R. E. G. K endall, GBBNE, " Wesley'', Ran· 
worth Road, H embfington C orner, Blofleld, Norwich NRt3 

4PJ. 
Chelmsford (CARS)-Flrst Tuesday In each month. 7.30pm. 
Marconi College, Arbour Lane, Chelmsford. Details from R. Brocks, 
30 Rowan Drive, Heybridge, Malden. 
Colchester (CRA)-Wednesdays, 7.30pm. 114 Ipswich Road, 
Colchester (above Candor Motors). Details from G3Y Al. 
Great Yarmouth (GYRS)-Last Thursday In each month, 67 
Southdown Road, Great Yarmouth. Details from G3NHU. 
H arlow (H&DRS)-Tuesdays, 8pm. Mark Hall Barn, Fi rst Avenue, 
Harlow, Essex. The club hopes to Introduce regular RAE and morse 
tuition, as well as a series of lectures on a wide range of radio and 
electronic topics. Details from G3WUX. 
lpswlch (IRC)-t1 May ("Planning permission for amateur aerials" 
by J, H. Quarmby, G3XDY). 25 May (Final planning meeting for 
East Suffolk Wireless Revival), 29 May (Easl Suffolk W ireless 
Revival, IACSSA Sports Ground, Foxhall, near Ipswich). Details 
from G4BAV. 
Loughton (L& DRS)-Second and fourth Fridays In each month, 
8pm. Loughton Hall, near Debden Station. Sec G4CMD. 
Lowestoft (L&DARC)- Fridays, 7.30pm. Morse class every 
Tuesday. YMCA, Park Road, Lowesto f1. 
Martlesham (MRS)-Flrst Wednesday In each month. Details from 
M. Appleby, PO Research Centre, Martlesham, Ipswich. 
Norwich (Norfolk ARC)-Wednesdays, 7.4Spm. Crome Com­
munity Centre, Telegraph Lane East, Norwich. Details from G4EOL. 
Norwich (U of East Anglia R&EC)- Oetails from P. Gowen, 
G310R. 
Vange (VARS)- Thursdays, Spm. Youth Hall, Barstable Tenants' 
Community Association, Long Riding, Basildon. Detai ls from Mrs 
D. Thompson, 10 Feering Row, Basildon SSt4 1TE. 

REGION 17- RR L. Hawkyard, GSHD, 100 Shirley High S t reet , 
Southampton, Hants. 

Basingstoke (BARC)-First Saturday and third Wednesday In 
each month, 7.30pm. Chlneham House. Popley, Basingstoke. Sec 
G3CBU. 
Basingstoke (UKFM Group, Southern)-4 May. Chineham 
House, Basingstoke. Details from PRO G8ECO. 
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Three old timers who visited an exhibition organized by the 
W essex Group and Poole RAS to mark the 75th anniversary 
of Marconi's flrst t ransatlantic: transmission : G6DW, G6MB 

and G2DX 

Bournemouth (Wessex ARG)-First and th ird Fridays In each 
month, 7.30pm. The Dolphin Hotel (club room), Holdenhurst Road, 
Bournemouth. Special meeting 20 May at Bournemouth School , 
East Way, Bournemouth. 7.30pm. (Lectures by F. J . H. Charman, 
G6CJ, on aerials and by W. K. Alford, G20 X, on " The early days o l 
wireless"). Visitors most welcome but please notify Sec G. Cole, 
G4EMN, tel Bournemouth 20027. 
Chippenham (C&DARC)-Tuesdays, 7.30pm. Sheldon School, 
Hardenhulsh Lane, Chippenham. Sec GBBXG. 
Fareham (F&DARC)-Wednesdays, 7.30pm. Porchester Com­
munity Centre, Room 9. Sec D. Thompson, tel Fareham 2799. 
Farnborough (F&DRS)-Second and fourth Wednesdays in each 
month, 7.30pm. Railway Enthusiasts' Club, Access Road, off Hawley 
Lane, Farnborough. Sec G4FEA. 
Guernsey (GRES)- Tuesdays and Fridays, 8pm. Details from sec 
GUBITE, PO Box 100, Guernsey. 
Horndean (H&DARC)-Second Thursday In each month, 7.30pm. 
Merchlston Hall, Horndean. Net Sundays 6.30pm. 21·40MHz. Sec 
G4CHO. 
Jersey (JARS)-Sundays, 10.30am, and Fridays, Bpm, Le Hocq 
Tower. St Clement, Jersey. Sec Mary McTaggart, 19 Parade Road, 
St Heller. 
Poole (PRAS)-Last Friday in each month, 7.30pm. Poole Tech· 
nical College. Sec Graham Tlzzard, tel Poole 4641 ext 3<. 
Portsmouth (P&DRC}-Wednesdays, 7.30pm. Portsmouth Com­
munity Centre, Malins Road, Buckland. Porl smouth. G3CNO. 
Salisbury (SR&ES)-Tuesdays, 7.30pm. Salisbury Activity Centre, 
Wiiton Road. Sec G2FIX. 
Southampton University (SUARC)- Tuesday evenings, also 
Informal meetings every lunchtime In the clubroom, Old Union 
Building. Sec A . George, G4ESZ. 
Southampton (SRSGBG)-Second Saturday in each month. 
Lonchester Building, Southampton University; Wednesdays, the 
clubroom. Kent Road: both at 7.30pm. AR G4COM. 
South D orset (5DRS)-7.30pm. Lecture Hall, South Dorset Tech­
nical College, Newstead Road, Weymouth. Details from G3YWG. 
Swindon (SD&ARC)-Alternate Wednesdays, 7.45pm. Clubroom 
above Coldharbour Public House, Blunsdon, Just north of Swindon. 
SecGBKWC. 
W inchester ( WARC)-Flrst and third Fridays In each month, 
7.30pm. Antrim House. St Cross Ro~d, Winchester. G4BKE. 

REGION 18-RR P. J . Fay, G3AKG, 5 Harland Way, The Glebe, 
Washington, Tyne & Wear NE38 7RB. 

Durham (DUARS)-Alternate Wednesdays during term. Physics 
Dept, Durham University. All local amateurs are welcome to join. 
Talk-In by G4DUR on RS or S20 before all meetings. A series of 
lectures Is being arranged for May-June. Details from M. Warring­
ton, G4EMW, Van Mildert College, Durham. 
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The stand of the Radio 
Society of Harrow at the 
HAVS Exhibition on which 
was demonstrated 20m opera· 
tlon, cctv and a vdu designed 
and built by G8EIM. Left to 
right: G3YQV, G4FBK, G4AUF, 
G3MLS, G3KDL, G3KRT and 

G3LSY 

Easington (AR&EC)-Tuesdays and Thursdays, 7.30pm. Easing· 
ton Vil lage Workmen's Club. RAE and morse tuition If required 
(the club has a good RAE pass record). A TV can be received on 
625 lines. The club Is now equipped with an hf transceiver as well 
as other gear. Sec G4COI. 
Great Lumley (AR&ES)-Every second Wednesday, 7.30pm. 
Great Lumley Community Centre, Great Lumley. Assistance with 
the RAE and morse Is given at all meetings and all amateurs and 
SWLs are welcome. Sec GSJLO. 
Hartlepool (HRC)-Mondays, 7.30pm, Methodist Church Hall, 
Grange Road. Sec G3NWU, 73 Eamon! Gardens, Hartlepool. 
Middlesbrough (PORC)-The fol lowing events have been 
arranged for May; visits to BBC Radio Cleveland, the Evening 
Gazette and to Tees and Hartlepool Port Authority. Sec GSCDP. 
Morpeth (Northumbria RC)-Now meets Thursdays, British 
Legion premises, Gambois. nr Blyth. Sec G4AVO. 
Newcastle (Tyne & Wear Repeater Group)-First Wednesday 
in each month, Arts Common Room, University of Newcastle. The 
second monthly meeting has been dropped. GB3TW Is working well 
and is in almost continuous use. Some of those using It are mem· 
bers neither of the .oroup nor of the RSGB-equipment has to be 
paid for and the group needs your subscriptions if it is to survive. 
A ll amateurs are welcome to join. Details from G3URE. 
South Shields (SS&DRS)-Fridays, 7.30pm. Trinity House, Old 
and new members welcome. Sec GBBQF, 67 Lauderdale Avenue, 
Kings Estate, Wallsend. 

A group after a recent lecture "IC chips with everything" by 
Dr M. J. Morant at Durham University R&ES. Left to ·right: 
G8HVB, G4DOC, Dr Morant, G4EMW and G4EEJ. Photo: A. J . 
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Teesside Repeater Group-This group Is applying for affiliation to 
the RSGB, and Its application for repeater GB3TS/70 has been 
accepted. The group is open to all amateurs. Sec GSCDP. 
T y neside (TRC)-Mondays, 8pm-9.30pm. The Community Centre, 
V ine Street , Wallsend. Sec F. Addison, 3 Wiiton Close, Whitley 
Bay, Tyne & Wear. 
A mobile rally to be held in the north-east at some later date has 
been suggested. Interested clubs should write to G3URE and give 
him thei r Ideas on the subject. 

A visit by the zonal representative Is proposed for late summer. 
G3AKG would welcome ideas on what RSGB members would like 
to lay on for this occasion. 

REGION 1S-RR D . S. Smith, G4DAX, 151 Hamper Mill Lane, 
Oxhey, Watford, Herts. 

Acton, Brentford & Chiswlck (ABCRC)-17 May (The IARU & 
the World Administrative Conference 1979), 21 June ("2m antenna 
tests" by G31GM). 7.30pm, Chiswick Trade & Social Club, 66 High 
Road, Chiswlck. Sec G3GEN. 
Barking (BR&ES)-Mondays (Construc11onal), Wednesdays 
(CCTV techniques), Thursdays (Informal). Morse classes Tues· 
days. 7.30pm. Westbury Recreation Centre, Westbury School, 
Ripple Road, Barking, Essex. Sec GBJEG, tel 01·599 1103. 
Cheshunt (CDRC)-New premises-Church Room, Church Lane, 
Wormly, Herts. Wednesdays, start Spm. 
Chingford (Silverton RC)-Frldays, 7.30pm. Friday Hiii House, 
Simmonds Lane, Chingford E4. V isitors very welcome. Sec G4AJA, 
tel 01 ·529 2282. 
Ealing (EDARS)-Tuesdays, Spm. North fields Community Centre. 
Northcroft Road, London W13. Sec R. Blackwell, 4 Colnbrooke 
Avenue, West Ealing, London W13 BJY. 
East London RSGB Group-15 May (F. C. Judd, G2BCX). 3pm. 
Wanstead House, The Green, Wanstead, E11. Sec G4CJO, tel 
01·524 3169. 
Edgware & District RS-12 May ("Getting going on tv and rtty" by 
G4CNW), 26 May (to be announced), 28 May (Demonstration station 
at Stanmore Broadway as part of Stanmore Carnival Week), 9 June 
(final preparation for NFO), 23 June (to be announced). 
Harrow (RSH)-13 May (practical), 20 May ("Modulation" by D. 
Napin), 27 May ("Slow scan tv" bv P. Johnson, GSEIM). 3 June 
(Practical), 10 June (Junk sale), 17 June (Mobile ramble). 24 June 
(Practical), 1 July VHF NFD planning). 
Havering (H&DARC)-Wednesdays, 8pn1. British Legion Club, 
Western Road, Romford. 
Holloway (Grafton RS)-7.30pm. Holloway Institute, Archway 
Annexe. Highgate Hill, London N19. Sec G3ZKE. 
llford RSGB Group-Thursdays, Spm. 50 Mortlake Road, llford. 
Details from D. T . Sapworth. G3YMW. 
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Northolt (British Airways European Division ARS)-First 
Monday In each month. Trident Club, Western Avenue, Northolt, 
Middlesex. This club Is open to non-BA employees by Invitation. 
Contact G30UF, tel Amersham 21573 for details. Civil Aviation 
Sunday net at 1100-1200gmt on 3·68MHi, listen for G3NAF or 
G3BEA. 
South Kensington (Baden Powell House Scout ARG)-Thlrd 
Tuesday In each month, 8pm. Baden Powell House, Queensgate, 
South Kensington. . 
Southgate (SRC)-Second Thursday In each month, Spm. The 
Green, Winchmore Hill, London N21. Sec G4AEZ, tel 01 -366 7166. 
St Albans (Verulam ARC)-26 May (Operating techniques), 23 
June ("Tonebursts and operating aids" by G8BNR). 7.30pm. 
Market Hall, St Albans. Informal meetings second Thursday. RAFA. 
HQ, Victoria Street, St Albans. 
Stevenage (S&DARS)-Flrsl and third Thursdays in each month, 
Spm. Hawker Siddeley Dynamics Ltd .. Gunnels Wood Road, Sec 
Trevor Tugwell, 11 The Dell, Stevenage. 

REGION 20-RR G. Mather, G3GKA, 8 Hills Close, Keynsham, 
· Bristol. 

Bath (B&DRG)-Tuesdays, 8.30pm. The Crypt, Ascension Church, 
35a Claude Avenue, Oldfield Park, Bath. Sec N. S. Cridland, Flat 3, 
30 Paragon, Bath BA1 SLY. 
Bristol (BRSGBG)-30 May ("IBA technical development" by Jim 
Slater at HTV Studios), 27 June (Potted lectures), 25 July ("Ama­
teur Iv" by G8FNR, G8GLQ and G8KGH). 7-9.30pm. Small lecture 
theatre, Queen's Building, University Walk, Clifton, Bristol 8. Sec 
G4FRG. 
Bristol (BARC)-Tuesdays, 7.30pm. The University Settlement, 
Barton Hill, Bristol 5. Sec GSKGE. 
Bristol (Shirehampton ARC)-Fridays, 7.30pm. Twylord House, 
Shirehamplon. New members most welcome. G4BWB. 
Cheltenham (CARS)-Wednesdays, 8pm. St Marks and Hesters 
Way Community Assoclat!on, Brooklyn Road, Cheltenham. Visitors 
very welcome. Sec G8JA Y. 
Gloucester (GARS)-Thursdays, 7.30pm. The Chequers Bridge 
Centre, Painswlck Road, Gloucester. Formal meeting on the first 
Thursday in each month. Sec G3MA. 
Taunton (T&DARS)-Fridays, 7.30pm. Jelalabad Barracks, The 
Mount, Taunton. Sec G. Swatman, "Little Copse", Monkton Heath­
fleld, Taunton. Tel West Monkton 298. 
Weston-super-Mare (Ws MRS)- Second Friday in each month, 
7.30pm. Room Lewis M2, Worle School, New Bristol Road, Worle. 
G3PQE. 
Yate (Y&DARC)-Flrst Saturday In each month, 8pm. G3RQN 
QTH. All welcome, including SWLs. Local chat channel S24, 
145·6MHz, 2100 Wednesday and Saturday. Further info from G8LGC 
Yeovil (YARS)-Due to possible change of venue, contact Sec 
G3NOF. 

Info for "Club News" to G3GKA by 17 May for July issue, due 
to holidays. 

22 May· 

22 May 

29 May 

29 May 
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Mobile rallies calendar 
Welsh Mobile Rally, Barry Rugby Football 
Ground, Merthyr Dylan Road, Barry, South 
Glamorgan. Trade stands, raffles, talk-In by 
GW3VKL on 2m, S20 and via GB3BC on R6. 
Details from GW2DPD. 
Northern Mobile Rally, Victoria Park Hall, 
Keighley. 11.30-18.30. Talk-in on 144·25MHz, S22, 
433·20MHi. Usual attractions. Details from 
G8DFZ, QTHR. 
Hull & D ARS Rally. Details and venue later. Full 
details from G3LZQ, 73 West Hall Garth, South 
Cave, Brough, Humberside HU15 2HA. 
East Suffolk Wireless Revival, Clvll Service 
Sports Ground, Bucklesham Road (four miles 
SE of Ipswich, near A45). Demonstrations, home 
constructors' competition, vhf/uhf antenna gain 
testing, di hunt, drive-In test facility for mobiles, 

29 May 

5 June 

12 June 

12 June 

19 June 

10 Jul.Y 

16July 

17 July 

7 August 

14 August 

14 August 

21 August 

28August 

18 September 

25 September 

trade stands. Talk-in on R3, S22, SUS, 144·28, 
70·28. Details from G3XOY, QTHR. 
Southend & D RS Mobile Rally, FitiWimarc 
School, Hockley Road, Rayleigh, Essex. 1030-
1700. Talk-In on GSQK 1,975kHz, G8MRS S22, 
monitoring 2m S channels, also RB10, 70cm. 
Details from M. Daniels, 25 Swayne Avenue, 
Southend, Essex SS2 6JQ. 
Maidstone YMCA ARC Mobile Rally, " Y" 
Sports Centre, Melrose Close, Loose, Maid­
stone, Kent. Talk-in on 160m, G3TRF; 2m 
G3YSC. Admission: (on foot) adults 25p, 
children 10p; (by car) £1 Including parking and 
passengers. Details from G3WXL, QTHR. 
Longleat Radio Rally, Longleat House, Longleat, 
nr Warminster, Wiits. This year the rally will 
take place In conjunction with the Silver Jubilee 
events at Longleat House, where the band of the 
Royal Signals and the Royal Marines Reserve 
Unarmed Combat Display Team will be In atten­
dance. The band of the Royal Signals will " beat 
retreat" on the forecourt of Longleat House at 
6pm. The President of the RSGB, Lord Wallace 
of Coslany, will be present. Talk-In stations will 
be operational on 160, 80 and 2m (callslgns to be 
announced). As well as trade stands there will 
be a grand raffle, RSGB bookstall and a bring 
and buy stand. Overnight camping ls permitted 
from 6pm on Saturday 11 June. No charge Is 
made for entrance to the rally, but visitors must 
pay for entrance to Longleat Park. Details from 
G3ULJ, QTHR. 
Elvaston Castle Mobile Rally, Elvaston Castle 
Country Park, 5 miles SW of Derby on B5010. 
Talk-in from 10am on GSKGC/P 2m fm 522, and 
ssb; G3EEO/P on 160m. G3ZBl/P exhibition 
station. No charge for rally but local authorily 
parking charge of 25p per car and £1 per coach. 
Details from G3WFU, QTHR. 
Royal Naval ARS Mobile Rally, HMS Mercury on 
South Downs between Clanfleld and East Meon. 
Signs on A3 S of Petersfield and A272 W of 
Petersfield. Gates open 11am. Talk-in on 
GB3SN, 2m; 4m, 3,660kHi. In addition to usual 
attractions there will be arena displays by 
Cowplaln NTC Band, Volunteer Boy Cadet 
Corps Field Gun teams, Kelly Squadron of HMS 
Mercury, and pre-1963 racing cars. Details from 
G3LIK, QTHR. 
Upton Radio Rally, Hill High School, Upton-on­
Severn. Details from G8ASO. 
Hornsea ARS Mobile Rally, Hornsea School and 
Hall Garth Park, Hornsea, N Humberside. Held 
in association with Hornsea Carnival. Details 
from G4CHH, QTHR. 
Cornish RAC Mobile Rally, Truro Rugby Club 
Ground. Details from G3NKE, QTHR. 
RSGB National Mobile Rally, Woburn 
Abbey (This rally has been reinstated) 
Derby Mobile Rally. Lower Bemrose School 
(Rykneld School). Details from G3FGY, QTHR. 
Pembroke RSGBG Bucket and Spade Party, 
Regency Hall, Saundersfoot. Details from 
GW3XJQ. 
Preston ARS Mobile Rally, Walton le Dale 
County Secondary School, Bamber Bridge, 
Preston (one mile from Junction 29 on the M6). 
Talk- In on 2m. Trade stands, raffle. bring and 
buy stall , plenty of parking space. Doors open 
at 11.SOam. Details from G8KTM, QTHR. 
Torbay ARS Mobile Rally, Haldon Racecourse, 
nr Exeter. Details from G3UIQ, QTHR. 
Peterborough Mobile Rally, Walton Secondary 
School, Mountsteven Avenue, Peterborough. 
Talk-in station G3DQW on 2m. Details from 
G3EEL, QTHR, tel, Peterborough 62881 /65423. 
Harlow & D ARS Rally, Netteswell Comprehen­
sive School, Harlow. Details from G3WUX, 
G8FRG, G3YOI, QTHR. 
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C members' ads J 
These subsidized Oat-rate advertisements are accepted as a service 
lo members of RSGB. They must bo 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. T hose 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 speclOc Issue can be given'. 
Valid advertlsements 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
Oed or display advertisements In the usual way. Traders who are 
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. 

Post to: MEMBERS' ADS, " RADIO COMMUNICATION", 
35 DOUGHTY STREET, LONDON WC1N 2AE. 

FOR SALE 
Free lighting for your shack . Lucas 12/24V de wind generator 
in strong wind wlll produce up to 15A, highest offer secures. 1200cc 
Volkswagen car engine, secondhand but belleved ok, offers. 
Urgently wanted: Pye Cambridge FM10MC osc/mult board. G3UPV, 
QTHR. Tel Chapmanslade 418 after 6pm. 
R1392D rx, 95-150MHz, good cond, manual and circuit diagram, 
£19. A510 QRP tx, 2-10MHz, £6. PCR Mk3, good comms rx, £18. 
Wanted : RA1 or GC1U rx. AM10 Cambridge, nt must work on 2m 
tx not Important. Ml Wright, 27 Bulbridge Road, Wilton, Sallsbury' 
Wilts. ' 
Liner 2, PA3, mlc, mobile mount, manual, £110. FT200, ac psu 
DC200, blower, full 10m, mic, handbook, £200. Both vgc. G3SOe'. 
Tel Wolverhampton 52251 day, 752760 evenings. 
Liner 2, Inc mlc, mobile mount, preamp In original packing, £110 or 
will swop and cash adjustment for hf tx/rx, FT200 etc. Wanted: KW 
E-zee match. GBJKA, QTHR. Tel Flwd 4094 between 6-7pm. 
Pair QQV06-40, one new, one used, £6. MM 70cm converter, 
144MHz, 146MHz I.I., In box with mains psu, £18. SSM 211'1 converter 
2MHz, 4MHz I.I .. £10. GW8KSF, QTHR. ' 
RSGB Bulletins, Feb, March, July 1946, Morch to July and Oct, 
Nov 1947, Jan, March, June 1949. G3RSD, 6 Fairfield Court, Clee­
thorpes DN35 OQW. 
FT101, exc cond, £265. KW600 linear amp, £85. Carr extra. G4EDB 
QTHR. Tel Shipley 54993. ' 
X tal filter experiment, HC6U 8965·25, 8968·75, 8971·87, 8973·43 
9328·13, 9497·22, 9498·6, 9501·35, 9502·77, all £1 six or more of each. 
2DAF rx niter, 8499·1 (2), 8500·9 (2), 8498·6 (1), 8500 (1). W15FM 6ch 
lb, £65. Vanguard fm lb, £35. FM10D, s/c lb, £30. All plus postage. 
G3WR,QTHR. 
FL2SOO linear, £200. Y0100 Monltorscope, £80. Both ono. Tele­
printer term units, reader, perforator etc. BC221 vvtm fm sig gen. 
SWM, RadCom. Offers. Effects G3FDF. G4AMK, QTHR. Tel 0533 
23382 office, 0664 2755 home. 
14AVQ/WB, with maker's 80m loading coll, good cond, £35. 
Heathkit tv alignment gen, mint, £30. Vanguard AM25B, 6ch 2m, 
exc cond Internal, needs xtals, £25. Buyers collect. Wanted: Labgear 
wideband multiplier E5026. GW3GWA, QTHR. Tel 097 881 3891 
working hours. 
Trio 9R5905 rx, fitted voltage stablllzer, manual, with loudspkr, 
vgc, £45. J. Donnlthorne, GBMKX. Tel 0342 26366 after 5pm. 
Trio 7010 2m ssb t x/rx, new end In absolutely mint cond, with mlc 
and car mount, offers. G3XFB, QTHR. Tel Brewood 850033. 
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Eddystone EC10 Mk1 rx, 550kHz to 30MHz, hardly used, In vgc 
with spare front plate, £55 ovno. Buyer collects. Martin Barson, 31 
Aldbourne Road, Burnham, Bucks. Tel Burnham 3756. 
FTDX401, mint, spare finals, unused, £250 ono. G4GJ, QTHR. Tel 
Bingley 2965. 
Liner 2, 144·1-144·33, immac cond, untouched, maker's original 
carton, ac psu, 8-el Jaybeam, j Bantex and new base, £125. CR100, 
£25. GD1 U wavemeter, £10. 28-144 tx /rx, trensverter h/b, built for 
KW2000 QQV06-40 pa, tank circuit needs attn, £20. GW4BCB 
QTHR. 
Four 4m Im mobiles. Cossor 6ch dash mount, fitted 70·475, 70.500, 
70·525, all transistor except quick heat driver and pa, super sensitive 
rx, tx o/p 20W plus, good cond, comp mlc and cables, £65 each. 
G3HTC, QTHR. Tel Sunbury 84422. 
Property of late GM3BGW. KW Vanguard, 160/10m. KW swr 
meter. RF sig gen. Radio Communication Handbook, 4th edition. 
Amateur Radio Handbook, 3rd edition. Hartmann and Braun Multavl 2. 
Various meters. Offers. GM3YAN, QTHR. 
FTDX401, SP401, YD844 and manual, mint. 9R590S gen cov rx 
with SP505, vgc. KW E-zee match. KW 500 dummy load, unused. 
SWR/lmp bridge, 80-10m. Trapped dipole antenna system. Various 
amateur radio handbooks. L. W. Briggs, 6 Daisy Lane, Locksheath, 
Southampton S03 6RA. Tel 04895 4405. 
FT101B, 600Hz, filter YF30F600, £16. 4CX250B holder and chimney, 
£5.50. Solid state exciter, 1 ·6-26MHz, £18. Valves-6146, £2.50. 
61468, £3. 5B254M and holder, £2. QZ06-20, quick heat 6146, £1.50. 
QV08-100B, £5. Modulator, 75W. 24V de, £10. G3JMJ, QTHR. Tel 
073 271 3467. 
Trio JRSOOSE amateur bands rx, with top band conversion, exc 
cond, with matching spkr, £50. Heathkit DX100U tx with SB10U 
ssb adaptor, used recently on the air, will split If necessary, £30. 
G4FIE. Tel 0533 n3870. 
Clearing workshop, valved comms rx, preamp, slg gen, xtal mar­
ker, oscilloscope, vhf converter etc, cheap, suit beginner, sae list. 
Hurley, 8 Queens Road, Tipton, West Midlands. 
FT10tB, lmmac, little used, mlc, manual etc, £350. HQ1 Minibeam, 
t40. T ransformers, mod UM1, unused, £3. Parmeko, mains, 450V, 
400V, FW 2SOmA, Its 2 by 4V 3A, 2 by 4V 4A, 5V, 6·3V, 3A, 2 by 6·3V 
4A, £5. Four Brlmar unused 5763s, £1 each. Carr extra. G4AHI 
QTHR. Tel Rayleigh TI4195. 
FV101 B. KW109. Wanted: MMT432/144 transverter or similar. 
Gl3VYY, QTHR. Tel 0232 743520 daytime. 
QQV08/40As, as new, gold plated pins, £6. Micromatch vhf/uh! 
reflectometer module, microwave diode probes, inllne " N" type, 
£4. HC6U converter xtals, 31'1111, 32·2:222, 34·4444, 35·5555, 35·0000, 
36·6666, 37'7777, 38·3333, 38·8888, 40·0000, 41'1111. 41'6666, 43·3333, 
45·0000 (R4), 60·75MHz, £1 each, carr extra. GBENI, QTHR. Tel 0922 
415374. 
T wo h /b t xs, both with bullt-in power supply and vlo, 807 pa approx 
20W l/p, cw only but room for modulator, one covers 80 and 40m, 
second covers 20m, £6 each or £10 for pair. BOm Command rx, £5. 
G3VST, QTHR. Tel Crayford 521383. 
Phllips N2204 c assette recorder, good cond, £15. Cossor 339 
dual trace scope, £5. Buyer collects. R. Hammond, 43 Durant Road, 
Hextable, Kent. Tel Swanley 64356. 
FTOX401 tx/rx, exc cond, £275. Balcom FS10078 16ch Autoscan 
tx/rx, Ove repeater, nine simplex, autoburst, narrow Oller, as new, 
£140. Shure 201, £4.50. DM501, £4. Cambridge Dash a.m. tx/rx, 145 
band tunable rx, £25 plus carr. G2HJD, QTHR. Tel 0533 882764. 
Joystick, Joymatch 3, no reasonable offer refused, both brand 
new In cartons, will pay postage. Wanted: Trio/Kenwood TX310, 
overseas members note. Command tx, 2·1-3MHz, without tubes ok. 
Gl6VU, QTHR. 
Liner 2, 144·10-144·38, £120. CR100, £20. Telequlpment Serviscope, 
£20. With manuals. Xtals-HC6U 8·065, 8·083, 11-155, 11'191, 11·254, 
11·256, 24·033, 40·1, 72·143, 72·262MHz; HC18U 38·533, 36·072MHz, 
£1 .50 each. GBGHU, 29 Overlands Road, Wyke Regis, Weymouth, 
Dorset. 
T wo D X100s, one needing repair, £40. One Eddystone B40A nt In 
wkg order, £25. One KW160 be needing repair, £15. Many valves, 
spares etc. L. Loudon, 174 Mlnstead Road, Erdlngton, Birmingham 
Tel 021 327 5937. 
H eathkit oscilloscope OS2, 31n screen, Ideal monitor, £25. 
G3YWS, QTHR. Tel Newark 2413. 
Jaybeam 8 over 8 slot, used but ok, £7. G4EGY, QTHR. Tel 0602 
263142 night, 0602 582981 day. 
TriO 2200, 145·0, 145·5, 145·55, 145·325, lo, sn, nlcads, hlb power amp, 
15W l/p power, £100 ono. G4DSO, QTHR. Tel 07357 2119. 
HRO-MX rx, full;set of gen cov coils, 15m bandspread coll, power 
supply, spkr, £30. Joystick antenna and tuner, £20. H/B SOOW linear 
amp, £25. Raby, G3ZPE, 20 Lime Tree Road, Bilbrook, Codsall, 
Staffs WVB 1 NT. 
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FT75 ssb/cw tx/rx, comp with ac and de power supplies, mlc, leads, 
spkrs etc, exc cond, £159 inc Securicor carr. G4BVH, 73 Dudley 
Road, Brighton, Sussex. tel 0273 504634 evenings. 
Trio TS515/PS515, 80-10 tx/rx, 180W ssb, tx/rx, 180W ssb, cw, Ian 
cooled 6146Bs, nice cond, main station rig in good wkg order, £200. 
Will share Securicor transit. G4ACK, QTHR. 
Heathkit HW100, good cond, with h/b psu and manuals, £160. 
Halllcrafters SX28 super Skyrlder rx, 0·55·42MHz, manual, £25. 
Buyers must collect, consider exchange 2m/70cm gear, why? 
G8MES. Tel Sheffield 389229. 
D atong rf clipper, £29.50. SP101 spkr, £10. Spacemark ETM2 keyer, 
£23. 30 Governor springs for rtty, £3.150 keyboard buttons for mod 
75s, £3. RSGB Bulletin, 1960-65, bound, £3 per vol. GW 3SFC, QTHR. 
Tel 0685 88 4880 after 5pm. 
Heathkit HP23B power supply, assembled, never been used, 
£45 inc carr. G4DDM, QTHR. Tel 049481 4483. 
2m 8 over 8 slot Yagi, £9. 4m 4-el Yagi, £5. AM25B Vanguard, 
xtalled 70·26, clean, wkg, tuned ok, less control gear, £10. RTTY 
Creed 7E/RP tu reader, psu, wkg 170 shift 45 ba.uds, £50. G4BJD, 5 
Elms Drive, Quorn, lei cs. Tel 0509 414007. 
Storno Viscount, less tx, psu, £9. Microwave intrusion alarm, £25. 
Radlovisor invisible ray, £18. 144MHz tx, less psu, £3. Canadian 
Marconi communications rx, 1944, £6. Screened pvc flexible, £1 per 
12m (pro rata). W. H. Joyce, 41 Rochdale Road, London E17 8JF. Te\ 
01-539 5421. 
2m to 70cm tripler, exc cond. £14. Wanted: Chart recorder, baro­
graph. Sweetland, 5 Ridgeway, lngatestone, Essex CM4 9AS. Tel 
lngatestone 2797 after 6pm. 
Tower, 24ft, base Insulators 1·675ln top pipe, £15. 100ft tin coaxial, 
£3. Two 61 note organ keyboards, £12 each. 30 note oak pedal board, 
£25. Note generator, £15. IC dividers, stop switches, many others. 
Buyer collects. G3LWT. Tel 048 86 3396. 
844 on 70·20, rx tunable, £10. Cossor CC3 tx/rx, tx fmon2m, rx needs 
mods, £5. 12in Wharf dale spkr, 25W, as new, £8. Wanted: Vanguard 
2m xtals, buy or exchange. G4FAL, QTHR. Tel 01-946 9262. 
Linear amp, 2 x 813 passive grid with separate psu, less cases, 
wkg, £40. Must collect. Hartley 13A twin beam oscilloscope with 
manual, probe and mains lead, wkg, £28. Must collect. Mains trans­
former, 500--0-SOOV, ZSOmA, £4. SAE enquiries. Carr extra. G4DFE, 
QTHR. 
Trio R599S rx, top band through 2m, nine months old, gone vhf, 
suit swl or G4s going hf, when coupled with TX599 wil l give twin 
vfo separates. nearest offer to £300. GW8MVA, 27 Helo Ty Gwyn, 
llanbradach, Mid-Glam, Caerphilly. Tel 0222 862168. 
Jaybeam MBM88/70cm , 88-el antenna, as new, assembled and 
varnished, £20. 80m top loading coil for 18AVT/WB, new, unused, 
£4. Advance constant voltage transformer, 250W, essential for 
colour printing, £15. Wanted: Power supply modulator unit for 
LG300. G3AZI, QTHR. 
FT101, FV101, cw fllter, fan, unused, mobile mount, all In mint cond, 
at present sitting unused in shack, need space so first cheque for 
£325 secures. Buyer Inspects and collects. G3NAC, QTHR. Tel 
0954 60584. 
Liner 2, £100 or will exchange for good Hamband rx with full 10m 
band. Write (no phone calls or callers) to: P. Johnson, G8KNV, 
The Nevil Crest and Gun, Eridge Green, nr Tu nbrldge Wells, Kent. 
Smallest 10W 2m fm tx/rx, Standard C140 12ch plus CV110v of, 
toneburst, fitted three simplex, three repeater, perf, £130. G2AXO, 
QTHR. Tel 0604 61794. 
FT2 Autoscan tx/rx, 12/240V, 2m, mobileJnxed, supergaln pre· 
amp, channels flve simplex. three repeater, covering six repeaters, 
toneburst diode switched to repeater channels, mobile mounting 
bracket, manual, £145. G3FWA, QTHR. Tel Bedford 854687. 
H eathkit 10-12U Sin lab scope, £35. Hammarlund HQ170 rx, 
1 ·8-54MHl, with built-In spkr, £75. BC221 with charts, £15. G3XC, 
QTHR. Tel Fraddon 485. 
KW20008 mains psu, £180. DC psu, £20. Codar AT52SO/S mains 
psu, £15. G3FIF 160m coil and antenna base, £10. T28, £10. CR100/ 
B28, £10. Tx Geloso exciter 4/102, 80-10m, 807 pa In cabinet, £10. 
G3PER, QTHR. Tel 0524 52659. 
145MHz QRO mobile. FM60B boot mounting. 6ch S20 fitted with 
mounting rack, control box, cable, mlc and spkr, 12tkHz filter, £40. 
Prefer buyer collects but delivery arranged Manchester area. 
GSBEQ, QTHR. 
RTTY Creed 78/RP teleprinter, good order, with base and 
silence cover, £25. Creed 444 receive only teleprinter (no keyboard), 
built in reperforator, with base and silence cover, £35. Both carr 
extra by arrangement. G3RDG, QTHR. Tel 01-4558831. 
Heathkit HW32A 20m tx/rx, calibrator, ac Heath psu, unmarked, 
£75. Amps, valves, transformers at Junk prices. Caln. Tel A lnwick 
2487. 
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Furzehlll V200A valve millivoltmeter, 1mV to 100V, audio to 
10MHz, £15 plus post. Chorley, 7 Fox Field, Everton, lymlngton, 
Hants. Tel Milford-on-Sea 5231. 
FR101S with matching spkr, immac cond, no mods, as new, 
Instruction book, accessories, box and packing, £250. G8MGV. Tel 
01-590 8791 . 
H eathkit SW717, gen cov, well constructed, exc cond, manual, 
£50. Heathkit Mohican, good cond, battery operated, £20. Brian 
Pogson, Top Flat, Sunny Beach, Esplanade, Seaton, Devon EX12 
2NP. Tel Seaton 20411 after 4.30pm. 
KW2000E, In exc new cond, £280 ono. Standard C146A, S20, S22, 
RS, R7, nlcads, as new, little used, £110 ono. G8EPE, QTHR. Tel 
021-705 7158. 
FT10t Mk 2, fan, cw filter, had very llttle use, mint cond, £295. 
G3KDH, QTHR. Tel Tring 3505. 
FT200, FP200, unmarked cond, full 28MHz, spare set valves, Inc pa, 
new YD844 table mic, original packing, £210. l ess mic, £200. Liner 
2, new, used few times, not mobile, mint, comp, original packing, 
£110. G3UHH, QTHR. Tel Watton 238. 
EA12 rx, with manual, good cond, £90 ono. Buyer inspects and 
collects. E-zee match, £1 O. Tel 058-04 2636. 
FM Redifon GR286 (private and international decks), scanner 
built-In with SO, 520, S22, R3, R6, plus 144·4 tx, £60 ono. Pye U450 
tx/rx, SUB. RB4, RRB4, £65 ono. G. B. Packer. Tel 072 886 214. 
Collins KWT6 tx/rx, o/p 500W usb/ lsb, 125W cw, 2-30MHz, 
comprises blower, hv psu, Iv psu,audlo/control,sideband generator, 
linear amp, antenna coupler/vswr lndlcator/spkr, interconnect 
Junction box, mounted on 711 rack with all Interconnect cables and 
manual, offers over £150. Buyer collects. Shinwa 1 pl type 1005, 
unused, £8. G3GJX/Doram cmos keyer, £6. Tel Bourne End 25541. 
Marconi HUt3 rtty tu with pau, valves, h/b and connectors, 
weight 551b, £22 if collected or carr extra. Xtals 3,579kHz like HC6U 
(8 off), 75p. HC6U 8,081kHz (2 off}, S18, 10XJ 8,064kHz, RB6 lfp. 
10XJ 8,053kH? RB10 1/p, £1 each. Tech. Sec, G3RAF, QTHR. Tel 
Banwell 2131 ext335. 
Pye equipment for sale. PF1 Pocketphones, tx/rx, £20. F460 base 
station, offers over £150. Hlghband Cambridge AM10D, 12·5kHz, 
£40. 25kHz, £30. Vanguard AM25B/6, 6ch, lowbend, with cradle, 
control box, lead, mic and clip, battery lead, £9. Pack only, £6.50. 
All plus carr. J. Griffiths, The Grange, Gladstone Street, Abertillery. 
Tel 049-532 3111 any t ime. 
QM70 28/144 solid-state transverter, 2W o/p, £35. Kit of parts for 
ssb polyphase exciter, £7. GM8LVA, Quetta, lesmurdle Place, 
Lossiemoulh, Moray IV31 6AQ. Tel lossiemouth 2728. 
Tired of talking to yourself? Try my automatic, Infinitely adjust­
able repeater/timer, rf activated, no connections to your rig neces­
sary, cheap to build, PP3 lasts for ages. Send 50p to cover costs for 
circuit diagram. G8KEP, QTHR. 
Solartron CD7t1 db scope, moderate cond, some faults, only one 
beam operative, large and heavy, £25 or swop for 2m or 70cm rx. 
Some transformers, letter for details on above, all answered. Ian 
Wylle, 3 The Elms, Countesthorpe, Leicester. 
Storno 600 5 RPT end 433·2MHz, as new, £100. MM432/28 boards, 
6W o/p, £45. liner 2, modded, requires assembly but wkg on 10m, 
£70 ono. G3ZVC board, £45. G8FAT, QTHR. Tel 01-954 2311ext298 
(ask for Barry). 
Oscilloscope Solartron CD513, £25. Buyer collects or arranges 
carr. G3NZU, QTHR. Tel 061-437 8614. 
144MHz 14·el Parabeam, verY little used, comp with UR67 feeder, 
£16. GSAJM, QTHR. Tel Reading 64903 after 6pm. 
Liner 2, all accessories, vgc, £115 ono. GM8AKB, QTHR. Tel 0968 
72299. 
KW202, KW204, good cond, £155 each. Microwave Modules 28/144 
converter, as new, £15. Buyer to Inspect and collect. G3ZAG, QTHR. 
Tel 01-205 5601. 
Liner 2, vgc, improved rx, 144·10 to 144·33, all accessories for mobile 
Incl manual, £100. GSKUN, QTHR. Tel 0582 21302 after 6pm. 
Standard C826MC 12ch 2m Im, good performer, £135 or exch 
TR7010, C146A or hf gear. ASP393 2m whip, £6.50. Transistor 
Ranger, 70MHz, £5. G4AFY, QTHR. Tel Kidderminster 63358. 
TR22006 2m tx/rx, nicads fitted RS, R7, 145·5, 145.55, 145.8, all 
accessories, £110. FRDX400, rx fitted, 2m and 3m conversion, £160. 
Both as new. G8KRK. Tel Drayton 313 after 7pm. 
KW E-Zee Match, as new, £20. Graham, 67 Tregenna Avenue, 
South Harrow, Middx. 
Sommerkamp FT250 tx/rx with ac power supply, £215. 18AVT/WB 
vertical antenna, £38. G3WWH, QTHR. Tel Bayston Hill 3383. 
Stout Ali Bft &in boom with spider ends, some 15m and 20m 
elements, used but good, will flt on roof rack, £15. Two new 6HF5s, 
£8. Boxed KT66, £1.50. Gamma match diecast case, £4. G3AO, 
QTHR. Tel Chinley 50639. 
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Microwave Modules converters, 144MHz, 18-20MHz i.f., £12. 
432MHz, 18-20MHz i.f., £15. Ex-equipment 572B valves, £4 each. 
QQV03-20A, £3. Poulter, 119 Aragon Road, Morden, Surrey. Tel 
01-330 3031 after 6pm. 
Akai VTS110 portable video tape recorder with power supply, 
camera and vhf modulator, comp with suitable 625 vhl monitor rx, 
wkg, £250 ono. Low-band fm Westminster, £55. New coaxial relays 
type 951, 12V, £3.50. G8GJY, QTHR. Toi Dalston 710495. 
Mobile digital 2 with toneburst, new In original packing, with mlc 
and accessories, used 10 hours as base station, covers all channels, 
cost £275, accept £225. G5FH, QTHR. Tel Hlghclif!e 5974 evenings. 
Yaesu Y D844 mic unit, used for only half an hour, genuine, un­
wanted present, £12. G4ENW, QTHR. Tel Southend 525569. 
CR100 gen cov rx, 60kHz, 30MHz, wkg, with spkr. spares and 
manual, £12. Buyer collects. G4BLS, QTHR. 
H eath RA1 rx , factory-built, £30. Heath DX40 Ix, factory-built, £22. 
Lafayette KT390 Starmte Ix, similar to Heath DX60, cw/a.m., 90W, 
£22. Prefer buyer Inspect/collect. Burgls, 11 Morningside Avenue, 
Portchester, Fareham, Hants. 
58200 linear amp, mint cond, £250 ono. G4CGV, QTHR. Tel Uttle­
hampton 6161 ext 55 day. 
Storno Viscount, fm highband, ex radiophone, with controls, 20 
xtals and cables, good order, £35. GMSHQZ, QTHR. 
1SAVT trap vertical antenna In good cond, £40. G3MSW. Tel 
Harrogate S79202. 
Yaesu FL200B, FR100B, FL1000, £220. Atlas vertical antenna, £15. 
TA33 beam, £30. Channel master rotator, £15. Lattice steel mast, 
6 by 10ft sections plus base plate, £50. Taylor 45C valve tester, 
£12. BC221, £12. Heathkit Monitorscope H010, £20. G3KYM, QTHR. 
AM2SBV, manual , £2. Xtafs SO and S20 tx/rx, £3 per pair.11-155MHz 
£1 Inc post. 3/20A, £1.50. 25kHz filter, £1.50. Other s/h spares avail­
able. Radio· and Iv servicing, 1971 /72 models, as new. £3 pf us post. 
GSJAI, QTHR. 
C828 mobile tx/rx plus hand portable case, U11 nlcads, spares (inc 
battery charge and cond indicator) helical and whips, comp portable 
setup measures 10 by 5 by 2, sell £150 or swop sideband 2m 0)(40U 
Ix, £25. 9R590 rx, £35. G4CBZ. Tel Haywards Heath 57609. 
Panadaptor, 450-470kHz I.I., purchased new, mint, comp set of 
spares, £50. TV-2C/U complex A merican valve lester, all manuals 
and valve dala to 1974, £45. 30MHz panadnptor, £15. Crystal cali­
brator 10kHz, 100kHz, 1MHz, mini, £15. Fletcher 62 Moorbrldge 
Lane, Stapleford, Noltlngham. Tel 0602 397446, 
2m gear, scanning fm rx digital readout, Sch, vfo, £25. FM tx tone­
burst, timeout Indicator. £12. Lowe monitor rx, rec 1420, £12. Truvox 
tape recorder, £10. GWSJOJ, 12 Black Barn Lane, Usk, Gwent 
NP51BP. 
QTH, residential area north of York, comprising three bedrooms, 
bathroom, dining room, kitchen, cavity wall insulated, large garage 
and carport, good gardens, three-stage Versatower approved, no 
tvi, £10,500 ono. G3ZDI, QTHR. 
H eathkit HWB plus HWA7-1, QRP transmatch with inbuilt swr 
meter, G3GJX cmos keyer (no paddle), £125. Hammond. Tel 0962 
72557. 
KW Viceroy Mk3, £70. KW low-pass filters, £5. Heathkit Mohican, 
£15. 12AVQ, £15. W1117 wavemeter, a collector's item, offers. 
G3GDU, QTHR. Tel 0293 35768. 
FTt01 rf processor. £15. Yaesu FL101, offers. Shure 444, £10. JVC 
9470LS cassolte recorder, built-In 15 + 15W rms amp plus three­
band stereo radio, £S5 (cost £160). Pair new sealed Elmac 3-500Zs, 
offers. New multimeter, 35 ranges, £9. Sylvania new 6146Bs, £7.50 
pair. Tel 01-5fS 1331. 
L inear amp, h/b, power supply not comp, all parts available, twin 
813s, £30. G4DVF, QTHR. Tel Wormley 2104. 
Eddystone ECtO battery and mains psu, £35. 888A with S-meter, 
£55. Heathkit DX100 a.m./cw, £25. All with manuals. SSM Z-match, 
£20. G3LUP, QTHR. Tel Cannock 4505. 
FL2000B linear, mint cond, £200 ono. Also Datong rf clipper, exc 
cond, £30 ono. G4DCI, QTHR. Tel Notis 231430. 
Storno Viscount, wkg 2m Inc t /b, preamp, 2 sels xtals S20, R6, 
single channel, £35 ono. Buyer collect or arrange carriage. G4DRS, 
QTHR. Tel Silsoe (0525) 6047S evenings. 
Radio ham going QRT, many new and used electronic compo­
nents for sale Inc 41250A power tetrode valves, vacuum variable 
capacitors, fixed high voltage capacitors, precision operational 
amplifiers, 1 per cent resistors, etc. For further detalls tel 01-660 
7830 evenings. 
T rio JR60, valve rx, Q-multlplier, 2m converter, £30. Eddystone 740, 
spkr, S-meter, £15. N. Borrett, 12 Belmont Rise, Cheam, Surrey. 
Tel 01-6421359. 
lcom IC210, exc cond, £170 ono. GW3NSP, QTHR. Tef 0222 
753622. 
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IC210, £150. MWM 432/144 converter, £1S. Shure 401 mic, £5. 30m 
UR67, new, £6. AR20 rotator, £15. Nigel Hlnderwell, 30 Primrose 
Hill, Chelmsford, Essex. 
Yaesu FT75B, DC75B, FP75B and FV50B, all as new, £230 ono. 
GSHNI, QTHR. Tel Sfough' 20417. 
FT200 and FT200P, superb cond in original cartons, £225. Geloso 
tx, a.m., cw, five bands, £10. Class 0 wavemeter, £4. Inspection 
welcome. Property of deceased amateur. Buyer collects or pays 
carriage. GM3NVU, QTHR. Tel 032-4S1 3349 evenings. 
Microwaves Modules 2m converter, 2SMHz, l.f., £ 12.50. S G 
Brown type F phones, £5. Lots of olher Items Including micro­
phones, transformers, tape recorder, test meters, signal generator, 
components, motors. All cheap. SAE for list. A9014, c/o G3PWV, 
QTHR. 
Presets, mu Ill-turn: 5000, 1k0, 2k0, 5k0, 10k0, 50k0, 10p each, 1-9. 
Sp each, 10 up. Post 10p any qty. G3VZH, QTHR. 
H eathkit HW202 fm tx/rx with HWA-202-1 psu and HA202 40W 
amp, suitable mobile or base station, £125 ono. GSJBK, QTHR. Tel 
Colchester 23031S. 
Shac k c learance: Bulletins and RadComs, vol 32 1956-7 to vol 47 
1971, mainly complete. Also assorted components and equipment. 
Buyers collect. GSAAL, QTHR. Tel Stourbridge 6846. 
Atlas 215X, comp with console and mobile mounting bracket, few 
months old, only £550, no offers. IC210 2m vfo txfrx, mint cond, £170. 
G3MSL, QTHR. Tel Fleet 21446 after 6pm weekdays (anytime 
weekends) . 
ARACt02, 2m and 10m rx, ssbffm/a.m., mint, £SO. Selwa 2m pocket 
scanner, four xtals, nlcads, charger, as new (boxed), £55. Liner 2, 
perfect, £110. GSMXE. Tel 0409 253550. 
Liner 2 with preamp, mobile mount, spare mlc, manual, mint, £120. 
GSBMG, QTHR. Tel Stoke-on-Trent 513559. 
Airflow base BSF plus chimney, Ediswan Cllx, £3 post pd. Trans­
formers: 2·5V-2·5V-10V, 160kVA 16lb, £2; 660V ct 0·35A 121b, £4; 
2,000V ct 0·35A 231b, £5: 2.1oov ct 0·5A 24lb, £5.50. Carr extra. 
G50W, QTHR. Tel Somerton 72732. 
Steel equipment case, 16iln wide, 7Un high, H in deep, ideal tx/rx/ 
atu, £1. Calibration book, type MC177M for BC221 freq meter, serial 
No 5JS5, £1. Nombrex rf/af t ransistorized slg gen, requires alignment, 
£1. Buyers collect case and sig gen. G3MQY, QTHR. Tel Ringwood 
(Hants) 4625. 
Late Trio TS700, superb cond, with rx preamp, Trio vox unit and 
four fixed-channel xtals (R6, R3, S15, 145·20), £255. GSIMl, QTHR. 
Tel Haverhill 2852 after 7pm. 
Labgear Colourmatch 625 pattern generator CM6004-PG, dots 
and raster, cross hatch and lines, grey scale, adjustable tuning; 
for setting up colour tv convergency; ok also for b&w. £30. T rio 
7010 two months old, replaced with FR221 , £155. G3AZI, QTHR. 
Tel 0772 37S15. 
QTH. End terrace ln good repair. two recaps, kitchen, two large 
bedrooms, bathroom, large loft, front and 70ft rear gardens inc 
outbuildings, 400ft asl, five counties visible from rear , lb for vhf, 
£7,600 freehold. G4EUE, 15 Boulters Lane, Wood End, nr Atherstone 
Warks. 
Eddystone EC10, vgc, £45. Complete rtty tennlnal, Creed 3X and 
psu; tv AP66862i FSR1 X and psu plus all connecting cables, £25. 
Sig gen 1-130A 100-1~5MHz, £7. All buyer collect or carr extra. 
G3XGK, QTHR. Tel Lowestoft 64160. 
Pair Pocketphones, working 433·2MHz with batteries, £30. Joy­
stick lllb, as new, £20. Two G8AEV converters, 4·6MHz, 28-30MHz, 
not working, £5 each. G3TDZ 2m rx rough, £10. Wanted: Telford 
2m Ix or similar. GSEHU, QTHR. Tel 0283 790454. 
Microwave Modules MMA 144 2m twin output pre-amplifier, new 
and unused, present price £14.62. £9 inc postage. GWSNP, QTHR. 
Tei 0222 68768. 
FT2FB, 12ch inc S20, 21, 22, 23, 24, R3, 4, 5, 6, 7, as new, in original 
packing plus handbook, £120 ono. Pair Halllcralters SR42A 2m 
tx/rxs, rx tunes 144-14S, 12V de or 117V ac, £60 each or £110 the 
pair. G4BZP, QTHR. Tel 0509 880279. 
Genuine sale. FT101EX plus I/band, purchased Dec 76, never on 
air, mint , boxed, £399 or offer. Lowe 1420C 2m Im Monitor, SO, S20, 
S22, RS, R7, 144·48, l iltle used, £15. Manual for FT2 Auto, £1. 
GSKOP, QTHR. Tel 01-3491122days,01-2000466evenlngs/weekends. 
10mW X-band Gunn d iode oscillator and horn, mechanically 
tuned, £10. Varactor tripler, > 20W o/p @ 430MHz, £8. 4m a.m. 
Ultra Valiant, 70·2 tx, tunable rx, £7. HP2900 hot carrier diodes, four 
for Sp. Wanted : CQ113 manual/circuitto borrow. Rick, 23 York Road, 
Camberley, Surrey. Tel027623265. 
NR56 144MHz rx, full vfo or xtals, three weeks use only, £45. FT2 
auto, fully xtalled, £150. Pair 2S·5MHz walkie-talkies, £25. Trio 2200 
xtals, 144·48, £2. Pye 6-12V inverter, £4. Wanted: IC202, why? 23cm. 
GSGHZ, QTHR. Tel Northampton 61794. 
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KW Vespa Mk2 tx with psu and KW201 rx with circuits and 
manuals, exc cond, £150 or £80 each. Going tx/rx. G4CHW, QTHR. 
Tel Bath 316278. 
D irect-reading capacitor checker kit Heathkit IT28, brand new, 
£35. Four-band rx kit Heathkit SW717, brand new, £50. P. M. 
Shepherd, 51 Silkmore Lane, Stafford. Tel 3620. 
Mic/tel headsets, Hosiden BH001 200/1SO, modern design, new, 
boxed, £6. 30p post. Edgewise meters, 21n scale, 0·5 or 1 ·0mA fsd, 
new, £1.75, 15p post. Roband stabilized psu, 450-5SOV, 1SOmA, 2 by 
6·3V htrs, £12 plus carr. G3YLO, QTHR. Tel Barkhamsted 73717. 
V alve voltmeter (American), 2·5 to 1,000V lsd, ac/dc 1,0000 to 
1,000MO fsd with circuit, £18. Simpson multimeter, 100,0000/V with 
leads, £11. Brand new oil fl lied ht transformer, 2,800-0-2,800V 750mA, 
115/230V l/p, £15, carr by arrangement. GBACF, QTHR. Tel Orford 
328. 

WANTED 
V3Jr vertical antenna. Dan, 29 Lymington Close, Norbury, 
London SW16 4QL. 
W anted for construction, one ASCII computer keyboard panel.or 
where obtainable In UK; wanted by DL10Y, write via G20HV. 
Geological microscope, rotating analyser, any cond, cheap, slides. 
G2DHV, QTHR. 
M obile fm rig, Storno, Cambridge or slmJlar, with several channels 
and necessary control gear. G8LJA, QTHR. Tel Reading 26349. 
FLDX 400 or similar, good wkg cond. G8GTZ, QTHR. Tel 0945 
452163. 
Racal MA74wldeband matching transformer, 50/6000. Tel 0473 
79186. 
Europa B transverter. GM4DZX, QTHR. Tel 041 959 4455. 
Creed 75 spares. Gears for 7S bauds, le motor pinion GR2201 and 
driven gear 4009/95A (governed motor). Need rotor or a complete 
motor, good price paid. SM7DMG/7, Ekll Hedetun, Kaemnaersv 
11N210, S-22246 Lund, Sweden. 
Drake R4 or 2B/2BQ, any cond considered. O'Kane, 218 Woodlawn 
Park, Flrhouse, Co Dublin. Tel 0001·S12 436. 
Any of the following. Good odo for hf and vfo bands. Marconi 
Marine or Junkers key. ETM·3C keyer. KW or Heath son dummy 
load. Oskerblok power meter. FL101 tx or FT101B tx/rx, must be 
perf. G4FVH, 4 Cherry Tree Avenue, LFE, Leicester LE3 3HN. 

Manual or circuit diagram of G&E Bradley oscilloscope type 148, 
buy or borrow and copy. R. K. Simmons, 29 Red Lion Lane, London 
SE18 4LD. 
B ird 43 T hruline inserts required, SB, 10B, 2SB, SC, 2SC, SOC, SD, 
2SD. Pye PG1AM, high or low band, any cond. J. Griffiths, The 
Grange, Gladstone Street, Abertlllery. Tel 049 532 3111 any time. 
KW Atlanta, 20008, FPM300 or similar ssb/cw rig, why? TA32, 
Elan beam 10/1Sm. G4AFY, QTHR. Tel Kidderminster 63358. 
Codar preselector amp, valve or solid state, to 30MHz, any cond 
as long as wkg. Tuning unit for Joystick antenna. Ahern, 36 East­
fleld Avenue, Fareham, Hanis. Tel 03292 84704. 
H eath SB640 and SBSOO. GSJZ, QTHR. 
FM l.f. strip for Cambridge FMtOD. GM2CQI, QTHR. 
DC200 de psu for FT200, urgently required by G4ETG/ZC4DH. 
G-whlp mobile antenna. All letters answered. 22 Chalcrofts, Alton, 
Hanis GU34 2HD. Tel Alton 85002 any time. 
H am·M or H am 2 rotator. G4DJC, QTHR. Tel 0245 69034. 
Manual for Hartley Scope, 13A. Loan or purchase. M. Gregory, 84 
Victoria Avenue, Bloxwich, Walsall, Staffs. Tel Bloxham TI189. 
Manual and circuit diagram for Lafayette HA350 rx, purchase or 
loan. Ron Lindsay, School House, York Road, Frldaythorpe, Drlffield, 
North Humberside. Tel 88308. 
Urgent, will the Scottish amateur who borrowed my HW101 manual 
at a WOSARS meeting please return It. GM3ZCT, QTHR. 
Good quality aircraft band r x. Sony, Nova-Tech, Park-Air, 

' Heathkit, Volstatlc, etc, model requiring attn considered If comp. 
Surplus or obsolete aeronautical or marine charts, fligh t guides etc, 
why? required for collection. G81YK, 13 Hodgebower, Iron bridge, 
Telford, Salop. 
Cheap hf ssb tx, cond Immaterial, anything considered. G4FRO, 
ex GSGSK, QTHR. Tel 0254 670731 messages. 
Eddystone S640 rx In first class unmod cond, will collect reason­
able distance. Burgis, 11 Morningside Avenue, Portchester, Fare­
ham, Hanis. 
Codar ATS tx, with ac psu, must be in good cond and appearance, 
all replies answered. Gl3GTR, QTHR. Tel Holywood 3890. 
ECtO, TC7, 2m converter, ~MHz. 750, 840 or similar GC rx, wlll 
collect reasonable distance. GW3DSV, QTHR. 
TRt998 or similar, comp, unmod. G3CYY, QTHR. Tel Tarvin 
40787 evenings. 

* ** * * HAM-SPARES VHF MOSFETS 
All full spoc, brond now devlces. 3N 204 (very lownolso, 
gate protcctod)1 £ 1.2:5. 40673 (gato protected)1 65p. 
•0822 (prolected) .. &Sp * * G3WCS G4COO * * ** HS ** 

* * * * * * 
262 KENSINGTON, LIVERPOOL L7 2RL 

T ele phone OSf-264 9924 

* * ** * 
QUALITY COMPONENTS AND ACCESSORIES 

BY RETURN-ALWAYS 

HIGH QUALITY PLUGS AND CONNECTORS FOR RADIO FREQUENCY 
W e have been appointed •ole dl.stdbutorto the •mateur m• rketfor Collne Conn1dor1 Ltd. All connector• 
conform to the relevant MIL and I EC 1peclncatlon1. Full det•ll• avallabla upon reque1t. T he P L.251 plug 
faaturu an entirely new method of connection. T here 11 no requirement fot a teducor when ualng UR 
URM 43 or 71 c•ble. Sond for a photocopy of assembly ln1truc1ion1, 1ae. pit•••· 
SPECIFICATIONS PL2S9 plua. No reducor requlrod for UR43/7e coble· 
Bodlo1-bro88. Contacts-borylllum copper or brnu Considerably more easy to connect lhltn usual lm-
($0239 panel sockets ore alumlnlum alloy). fn1ulntor1 ported plugs, S7p BNC SO ohm plug, 51p. BNC 
-PTFE. Ga1kots~lllcono rubber. Surface ftnl1h11- chu1l1 socket, 44p ... N" type pluo, Hp. BNC 
btfoht nlckol alloy. fnner contacts: and ferruloa-brloht alnal• hole socket • .Up. P USI chH1l11ocket. 44p. 
1llver~platod and pa11lvoted. PL2St stnale hole 1ock1t, 52p 

RESISTORS 
All prefered vaJues tn stock. No minimum auenUty. 
f and lW. Hp. 1W, 3p. 2W, Sp. All carbon Rim$" 
tolerance. 
Zen tr diode a All prefered values. "400mW, 10p. 1 W, 
tip. Cable UR43, 50ohm, 11p/ m. UR S7, 50 ohm, 4Sp/ m. 
4Sp/m URM. 203, 75ohm, •etY low loss, llp/m. UHF TV, 
ISp/m. 
Sinai• atr•nd 1oft drawn copper. ln1uleted. ldoal 
for wiring up ond tolls. etc. 100m drums, IOp. 
T inned copporwlre. All on 2or bobblns.181wg, 40p, 
20awo. 44p. 22owo. 46p. 24awo. 48p. 26awo. 50p . 
.Enamelled coppar wire. All on 201 bobbln1. t61wg, 
3Tp. 16swa. 40p. i!ilswg, 42p. 22awo. 44p. 24awo. 48p. 
281wo, Clp. 281wo, $Op. 30$WO. 52p. 32ewo, 52p. 341wg, 
47p. 381wg, 80p. 38swa. 61p. 40swg, 70p. 
Coll lormora l"dlo, Sp. l" dla, 7p. t• dla. tp. A II sup­
p II ad with dual cores. 

396 

Mullard lrlmmer1. Mlnlalure typos, Ideal lor ttont .. 
ends, etc. Grey, 5pF, 7p. Yellow, 10pf, Ip. Green, 
22pF. IOp. 
TRANSISTORS 
AC 127, llp AF 117, 24p 
AC 128, 14p AF 12A. 32p 
AC 141, 20p AF 127. 31p 
AC 142, 20p AF 139, 53p 
AC 176. 26p AF 239. 47p 
AC 187, 17p BC 107/8, Ip 
AC 188, 24p BC 109, I Op 
AO 161, 48p BC 147/8, 10p 
AO 162, 48p BC 149, IOp 

ac 1s11s 1a. 13p 
BC 182, 13p 
BC 184, 13p 
ac 213/4, Up 
BF 180. 32p 
BF 185, 21p 
BFY 51, 17p 
BFX 88, 23p 

Spoclal. PlostlcBC 107, lull spoe. Pocks ol 10, 50p/pack 
TRANSISTORS 

BSX20. 18p 
TIS88A, 39p 
2N3553,S2p 

OC200, ZOp 
2N 3819, :ltp 
2N 3055,54p 

DIODES 
BA 115, Up IN 4001, Ip 
BA 148, tip IN 4002, 8p 
BA 155. l &p IN 4003, &p 
OA 47.13p IN 400C, Ip 
OA 91, I p IN 4005, lp 
OA 202, Ip IN 4008. Ip 
BY 127, llp or 10 lor £1.00 

IN 4007, 10p 
IN 5401. 15p 
IN 5404.15p 
IN 5406, 16p 
IN 5408, 18p 
IN 4148. 4p 

LATEST T RANSISTOR SELECTOR BOOK 
Over 13,000 types. American, European and Japanese. 
Full specs. bnse dlaoram1, otc. £4.50 
FUSE HOLDERS 
Panel mounting for 20mm fusoa. 27p. Panol mounllno 
for H'"' fuse•. 30p. Cha11f 1 typo (ooon) for 20mm fuses, 
7p. Chassis lype lor 11· lua ... 8p. In llno l~pe !or car 
eq"lpment, 1 i'"' fuso, top 
TTL 
1400, ISp 
7401, Hp 
7402, 16p 
7404, 16p 
7410, 1Sp 

CMOS 

7413, 32p 
742il, 18p 
7430. 11p 
7440,llp 
7447, ISp 

co 4000. 11p co 4011, £1.10 
CD 4001, 22p CO 4023. 20p 
CD 4002. 22p CO 4027, Mp 
CD 4011. 2Zp CO 4028, t3p 
CD 4013, $Sp CO 4042, IOp 
CD 4015, 99p CO 4048, £1.00 
co 4017, 99p co 4047, £1.45 

7474. 3Sp 
7475, 5Zp 
7490 • .Up 
74121. 34p 
74141. Sip 
74129, £1.50 

CD 4049, &Zp 
CD4050, &Zp 
co 4510. £1.45 
co 4511, £1.73 
CD 4516. £1.52 
CD 4518. £1.25 

CHEQUE/P.O. WITH ORDER 
ACCESS BY TELEPHONE 

POSTAGE ON All ITEMS 3()p EXCEPT TRAN­
SISTORS ANO l.C.9, 20p 

BUSINESS HOURS, MONDAY TO SATURDAY, 
9AM-5.30PM. HALF DAY WEDNESDAY 

PERSONAL CALLERS WELCOME 
OUR CATALOGUE IS AVAILABLE FREE OF 
CHARGE. PLEASE WRITE OR PHONE FOR 

A COPY 
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Vat Reg IH·81U·46 MODULAR ELECTRONICS GSCQS 
New Address for all communications : Retail shop open Now, visitors welcome 9 to 5 

95 HIGH STREET, SELSEY, Nr. CHICHESTER, SUSSEX. Telephone: Selsey (024-J61) 1916 
SOLE DISTRIBUTOR FOR THE PRODUCTS OF 

SOLID STATE SCI ENTIFIC INC. 
Type Specl ftcatJan Frequency Price 

+ VAT I% 
2N4427 1w 10dB 12·5V 175MHz £0,84 
2N3866 1w 10dB 12·5V175MHz £0,78 
2NS913 2w 7dB 12·5V 470MHz £1.40 
2N3553 2·5w 9d8 28V 175MHz £0.95 
2N6080 4w 12dB 12.5V 175MHz £3,80 
SD!143 10W 10d8 12·5V 220MHz £5.58 
2N608t 15w 6·5<18 12·5V 175MHz £5.32 
2N6082 2Sw 6·2d8 12·5V 175MHz £7.50 
2N6063 SOW 5·7dB 12·SV 175MHz £8. 40 
2N6084 40w 4·5d8 12·5V 175MHz £11.10 
RF2127 70w 6•6d8 12·SV 175MH• £23.IO' 
2N5944 2w 9d8 12·5V 470MH• £5.22 
2N5945 4w 6d8 12·5V 470MHz £1.$1 
2NS946 10w 6d8 12·5V 470MHz £9.411 
SOl136 10w S·5d8 12·SV 470MHz £8.10 
SD1088 25W 6•8d8 12.SV OOMHz £16.45 
SOI089 40w 4•3d8 12·5V 470MH• £19.47 
2N5590 10W 5·2d8 13·6V 175MH• £4.60 
2N559t 25w NdB 13·6V 17SMHz £8..SO 
2N5179 General purpoaoamp. F.T.= 900MHz. £0.'72. 
2N5031 U.H.F.amp wlth2•5d8 N.F. al'SOMHz £2.13 
• J. Zero 

Spec/.s/fst low Noise T Pack Amp. Tflmsl&1ots 
TP390 2•7dB N.F. at450MHz £1.50 
TP393 2-0dBN.F. otSOOMHz £2.40 
TP491 1·6dB N.F.atSOOMH• 

0

£3.I O 
BFR90 3·2dBN.F.at1250MH• £3.SO 
BFR91 2·5dBN.F. atl250MHz £4.00 
5SlBL Y (TOGO) 40w out for 9W In. 28V 144MHz £3.00 
PT2125E 15w oul for 4w In. 13·8V 144MH• £3.IO 
PT4~311w out for 0·17w I n. 13·8V 47™Hz U.00 
Kil Of P4rls: P.C.8. Transistors, Components. to bulld 
a linear empltnorfor 14AMHz. 80w output for 17w drJvo. 
wllh 28V <ta power requirement. E.ltcl udlno box and 

CRYSTALS 
2·METRE, R2·R7, S14, S20-S24 & 145·8 

T X types 4 & SMH• HC6/U. £2.25. 
6, 8, 12 & 18MH• H~S/U, £2,25. 
36MHz HC6/U Pyo, £2.15. 

RX typos 10 & 11MH• HC6/U. £2.25. 
11, 14/ 15 & 44/4SMHz HC2S/U, £2.25. 
44/45MHz HC6/U Pye, £2.15. 

connectors. Use1 587BL Y devlces.Wlfl be on show at 
r•lll••· £14 +VAT ot 12·5%. Po• t•oe90p. 
M.E.L. RF Pi!dboard. A board aullablo for the c:onslruc­
tlon ol alnotoorperolle1 FM or Linear Powerampllfler&. 
with colldlmonslons and date, £2.SO + VAT. 
TRANSISTORS AND MOSFETS. VAT(low) 
40873-fOp, 40641-tOp. 3N204--£1.20. BFS28-top. 
2N236~15p. BC107-11p. BF115-3Gp. 
U.H.F. Aerlal Changit0ver Rel•~•· VAT(low) 
MAGNETIC DEVICES COAX RELAY 951-171).12 
50 ohm. Good to 1'3oHz. £5.IO 
HEATSINKS. for Tnm1l1lor P.A.a VAT (low) 
Typo 0'1 4 x 2.36' 4•5 dog C/Woll 70p + post 18p. 
Typo 6M1 6 >< 3.69' 2·6 deg C/Watt £1.10 + post 2Sp. 
E.T .I . (Sept 71) Components. VAT (low) 
P.C.8.-80p. 40pF Mica Trim C-20p. 10µF Tont.-15p. 
10Fµ Eloct.-12p. BAV10dlodea-!Op.1000pFF/Th-20p 
USEFUL COMPONENTS. VA T (Hloh) extra. 
TRIMMERS FILM 10mm 3·2SpF will handle 30W at 
144-ip. 
Trlmmora PTFE Film 10mm DAU. V.G. tor RF-15p. 
SUBMINI TRIMMERS (Steatilo) 3-10pF only 5mm-10p. 
RF Choke• miniature. All al12p each + VAT 12·5% 
0·22uH Painton. 0·331JH Painton. 0·681JH Painton. 
2·95uH 2• Poln1on. 12uH Submln. 20uH Allodln. 
33uH Painton. 
Fonlloo. FX1115 Mui 1 holoCp. FX1893 Mui 6 hole tQp. 
FX2049 2 hole core UE200 !Op. All VAT 8% 
R1tay151emone.OKforRF a1144MHz. 70p + VATS% 
PLUGS AND SOCKETS. VAT (low). 
PL25~50p. Reducer• tsp. S0239 Amphenol-p. 
BNC Plug 15-0ohm-SOp. BNC Sockot S/H 50 ohm-50p. 
INTEGRATED CIRCUITS. VAT (low) 
MOTOROLA MCl2013P. Divides by 10 or up lo 
6COMH1. wllh dola £10.50. KIT All blls . PCB Input 
a mp 30mv sona, £11 + 8% 
10cm tr•n•v•rter. full 10W output. VSWR proof. New 
1•6dBdevlco In receiver 1.F.28MHz. Designed for13·8V 

supply. £11 + VAT 12•5%. Alto ovolloble lor tho 
FT620-SOMHt IF. al £72.,. VAT 12% 
70cm to 1m N ew Model converter. Utos lalest i ·6dB 
front and. 30dB gain. BNC In nnd ou·t.Only £22 +VA T 
10cm to 28MH1 Converter L2t + VAT12·5%. 
M.E.L. 202·25. for tho lcom I C202. No mods. tnllne unit. 
£35 + VAT12·5%. 
M.E.L. 40. Unoar amp. 40W out.13·8V. Drive 9 lo 13w 
(Speclly when ordcrlnol. RF koyino wllh doloy (SSB). 
Only £38 + VAT 12·5%. 
M.E.FMIS·1. Typo15w from the2200G(mln 13w) lnllno 
unit. £33 + VA T12·5%. 
M.E.FM.15-2. tSw trom the 2200Gx. lnllno unit £l3 + 
VAT 12.5%. 
2 Moler Preamp•. 11· souaro. N.F.2·5dB. Still £4 + 
VAT 12·5%. Superpreamp. using 3N204. N.F. 2d8 
£5+ VAT 12~5%. Aval lable for 1ho LI nor 2 lmpodnncoa 
on re<iue-st. 70cm Preamp1. 55mm P.C.B. Strlpllno. 
REDUCED PRICES. Typo A. Unboxod. N.F.2·7d8. 
Now only £1.25 + VAT 12·sr,. Type B. Unboxed. 
N.F. 2dB. Now only £'7.50 + VAT 12·5%. Both types 
can besuppllod boxed and tunod with BNC connoctora 
loraddlllonat £4.50 + VAT12.5% M. E.L. UC. 432MHx 
Linear. Lc11 than 300mW for 4w out. BNC connectors. 
VSWR solo at 4w out. U2 +VAT12·5%. M.E.L. U12. 
432MH• Unear. 2·Sw tor 12w ou!, £30 + VAT 12·5%. 

POSTAGE 
SMALL COMPONENTS 25p, Hoalllnks see list. 

PREAMPS 40p. LINEARS/TRANSVERTERS 90p. 

MINIMUMIOROER £1.50 

BARCLAYCARD OR ACCESS ON OVER £10VALUE 

COMING SOUTH ? VISIT US AT SELSEV. SHOP 
NOW OPEN. FREE HELP WITH PROJECTS. 
SPECIA~IST COMPONENTS. DEMONSTRA· 
TIONS. CLOSED ON IMONOAYS. 

REG. WARD & GO. LTD. G2BSW 
GSCA 

K .W . YAESU 
103 VSWR Meler and FTtOJ E Transceiver • • £.Uli.00 

combined Power Moler £11.00 FT200B Tran1celver and 
FP200 PSU • . . . £289.00 

Ya&1u 3010 all aolld atoto 
tc:vr •• 

•STANDARDS 100·0kH• & 1·0MHz, £2,75. 

107 Combined E-Z March, 
VSWR and RF Power 
Indicator. Dummy load 
,md Antenna Swltc.h for 
Hutlela £71.00 FR101 S Rocolver 

£598.00 
.. £219.00 

S·O & 10·0MHz. £2.25. 

• cLOCK 2·097152MHz. £3.0S. 
3·2768 & 4·1IM304MHz, £2.70. 

Add VAT iilt12·5% except • c::a 8% 

INTERFACE QUARTZ DEVICES LTD 
21 Matket St., Crewkerne, Somerset. Tel J (0460) 7"33. T el t x : 46213 

ROBOT SSTV 
SOLE U.K. CONCESSIONAIRES 

AERO & GENERAL SUPPLIES, NANAIMO HOUSE, 
32Ruflord Avenue, Bramcote, Nottingham, NG93JU. 

Tel:- 0602-397588 

F.A.W •. Electronics for ASP Antennae 
ASP 677 2m I wovo .. 
ASP 629 2m l wave .. 

£15.10 ASPE66770cm 5dB colllnoar £18.00 
£11,50 ASPE46270cm 3dB colllnoor 0.10 

All typos ot mountrngs ond ASP anlonnae avollable. All price• lncluslve. 

II1 HOLCOMBE CRESCENT, IPSWICH, SUFFOLK IP! IPW 
Tel: Ipswich (0473) 58816 ovenlngs and weekendo 
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KW Dummy Load. son (on-
c .. od with S0239) £16.00 

FR101 O Recelvor £390.00 
FT401 B .. .. £365.00 

Trap DI polo Co·ulal 
Feeder £211,00 

FT224 VHF/FM 2m Mobile 
Transcolver • , £141.00 

Trap Olpolewllh Balun £21.00 
3-way Antenna Switches 

( for co-ax) .. £7.50 

YOIOOMonltorsoope £118.00 
FT221 .. £3St.OO 
New G/C Receiver FRG.7 £141.00 

S HURE MICROPHONES Technical Asso-clatea Audio 
Model 444 £1'.20 Model 201 £7.H Compressor& £42.00 

Valveo for Yao1u, elc.,6BZ&, GUS, 8K06, 12AX7A, 12BY7A, 12AU7, 6JS6C, 61~6. 
6HF5, 6LQS, 6EA8, 8GK8, 61468, 6KD6, RCA Valve• tor KW oqulpmont, otc. 
Sentinel 2m Pceempa and 2m convortors/Europa trans'lertora, J Beams and Stollo 
rotators.140' 140 ant. w/re, lnaulalore. 52 & 75 ohm co·u. nnd UHF pluos. sockol• 
and roducera, G·Whlp moblle antenna, W lgt\trope, Mast coupler~. Hy·Galn 
vortloalJ, SWR 10(Twlnmotor), SWR/PWR Motet s. 

AMTRON KITS 
TRADE INS WITH PLEASURE, OUR STOCK OF GOOD SECONO·HANO 
EQUIPMENT CHANGES DAILY-LET US KNOW YOUR REQUIREMENTS. 
Due to curroncyfluctuatlons prlcl'.!: ot Imported equipment are llnble to alteration. 
ADO 121% VATt.o all prtces except used oqulpmont. 

HP TERMS AVAILABLE CARRI.AGE EXTRA ON All ITEMS 

ACCESS/ BARCLAY,CARD 

AXMINSTER, DEVON EX13 5DP Telephone 33163 
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AMATEUR RADIO RETAILERS ASSOCIATION 

MAKE A NOTE OF THE DATES 

THURSDAY, FRIDAY AND SATURDAY 
OCTOBER 27, 28 AND 29 

AT 

THE GRANBY HALLS 
LEICESTER 

NEW OPENING TIMES - 10 am TO 6 pm 
DAILY 

NEW AND BETTER CATERING 

WHERE ALL THE LEADING AMATEUR RADIO RETAILERS PUT ON THEIR OWN EXHIBITION 

Special Concessionary Tickets for Schools, Colleges and Radio Clubs. 
Any Further Details Tom Darn GJFGY QTHR 

AMBIT international-the radio component source 
Listed here Is a selection of popular components tor the radio 
constructor/enthusiast. Our latest catalogue Includes more in­
formation on our AM/FM tuner modules-with all those hard-to-get 
bits, like coils, filters, trimmers etc. 
TOKO coils: Ambit now holds over 200,000 In stock 
AM IFTs for 455/470kHz 1st, 2nd and 3rd 
FM IFTs for 10·7MHz Also detectors 
Ratio discriminator coils for 455kHz or 10·7MHz 
Tunable chokes of 2, 3·5, 7, 11·8,23, 36mH 
S.18 molded VHF coils: 0·09, 0·12 and 0·18µH ex-stock 
Special molded spiral formers with two slugs and can 
Various RF and oscillator coils-see catalogue for details. 
TOKO FILTERS: Low cost and high performance 
MFH41T/MFH71T 4 or 7kHz Bandwidth, 455kHz mechanical 
filters with matching transformers 
CFT series ceramic fllters for 455kHz 6 and SkHz BW 
CFU050 a 470kHz 5kHz BW ceramic filter 
CFX014 a double element ceramic fllter for 455kHz 
FOIL trimmers-Muilard and Dau types 
1-SpF, 3-30pF, 7-45pF in 7·5mm diameter: 18, 23 & 26p resp. 

£0.30 
£0·33 
£0·55 
£0·33 
£0·33 
£0·25 

£1·95 
£0·55 
£0·60 
£1'80 

7-60pF 10mm diameter type £0·26 
VARICAP DIODES-VHF and MF/HF wide range tuning diodes 
BA102-JOp; BA121-J0p; BB104-45p; MVAM2-£1·35 
NEW MVAM125: 20 to 400pF with 25V bias available In singles or 
sets for multi stage tracking 90p each, 3 for £2·65. 
I Cs for Radio: The best and most recent popular types: 
HA1197 AM system, though suitable for SSB and NBFM 

IFs. 80dB AGC, meter stable to use 
HA1137 FM IF system slm to 3089 with better mute 
TBA651 Linear RF/IF gain block with AGC 
TBA120 FM detector block with gain 

£1.40 
£1.95 
£1 ·81 
£0·75 

PIHu 11mtmbfr to Include VAT(uw11/y 12·SY. exccpl whm motked •)and our fl•l nl• 
ttp P4P ch•tgo. C1ll/09Ut -l()p Inc. P/Hst «eompany enqvlrfos with an SAE. Price I/st 
IHfl<ts av11/1bl• FOC with 1n SAE. 

37 High Street, Brentwood, Essex, CM14 4RH 
Telophono (0277) :t1M2t after lpm It PoHlblo--tnx. 

398 

CRYSTALS 
THE MADE TO ORDER CRYSTAL SPECIAUSTS 

1 OFF CRYSTAL PRICES 
Group Prlco 

Fundamentals 1. 0·030 to ~MHz 100ppm £14.25 
2. 0·100 to O·U9MHz 100ppm U.75 
3. 0·370 to 0·730MHz 100ppm £10.00 
4. 0·'131 to 1·499MHz 100ppm £11.75 
5 . 1 ·500 to 1-999MHz 30ppm £3.'5 
6. 2·000 to 3·999MHz 30ppm £3.00 
7. 4·000 to 20·99&MHt 30ppm u.as 
8 . 21 ·000 to 24·000MHz 30ppm £3.25 

3rd Ovortonos 9. 23·000 to 5'·999MHz 30ppm £2.15 
Sth Overtone• 10. 55-000 to 104·999MHt 30ppm U.95 

11. 105·000 to 119·999MHz 30ppm £3.15 
12. 120·000 to 130·000MHt 10ppm £8.50 

5th. 7th and tlh Overtones 13. 130-001 to 216.000MHz 10ppm £t0.2S 
Unless othorwlso requested fundnmentol• wlll bo suppllod wJth 30pf loe:d 
capacity end ovorlonoa for aerlo.s rosonanco operation. 
HOLDERS 0·030 to 0·200 MHz HC13/U, 0·170 to 196·000MHt HC6/U. •·ooo to 
2t6·000MHz HC18 or HC25/U. P1lco1 on • ppllcallon tor olhe< holdo11. 
DELIVERY Groups 1 lo 4, 12 and 13-6 to 8 wcl?ks. Groups 5 to 11-4 to 8 weeks. 
DISCOUNTS 5% mlxod frequency discount for 5 ot moro crystals within :any 
price orovp. For ordott of aamo fre-quoney and epec dlecount• start at 5 off In 
oroups 1, '· 12 and 13. In all olheroroupa discounts st.art at 10 off. Spec/11 rates 
for bulk purcha10 schomu Incl froe supply of xtals for UK repeaters. 
CRYSTALS FOR POPULAR VHF TR.ANSCEIVERS 
Crystal• s upplh:td In approx. 5 wooh to en)' stated frequency for the followlno 
VHF Tx'• : Heathkit. tcom, Ken, Standard, T rio and Yaeau. Ptlco £l.50percryat.I. 
1.F. CRYSTALS 10·24SMHz, HC18/U, 20ppm -20 to + 70°C. Price £2.20, 
LOW FREQUENCY STANDAROS (6Y, VAn IOOkHt In HC13/U. Price £2.15. 
1000kHz In HC6/U. P<lco USO. 
CRYSTAL SOCKETS HC6/U •nd HC25/U. P<lce t8p. 
MINIMUM ORDER CHARGE a.oo PRICES ARE EX VAT-
PLEASE ADD tztY. UNLESS OTHERWISE S TATED 
All prices Include poor.go to UK end lrlah addreuea. Cryolalo suppllad to any 
apeclflcallon for lndu1tslel1 mobile redlo or marine uae, etc. Stato equtpmentl 
1peclflcatlon when enquiring. PleaH a.end sae with all enqulrlee. 
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FURTHER IMPROVED 11)1 MORE THAN 60 DEJAILS 

~ ~ 

""'°"*"'" .... ···-· ~.- ~·, . 
t>-•--.... .-

NEC ~·~ ~:: ~ 
,. ..... ft1'AN9CrNt'l9 -

EQUIPMENT 

- T~lex 79959 Cl-l 
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The new frequency 
-synthesized 2~metre 
transceiver from Heathkit. 
The new I leathkit HW-20:~6 gives you true digital 

frequency synthesis. For real operating versatility. 
All 2-meh·efrequencies in the band are available. 
And operation just col1tdnl be easier. You just select the 

frequency by flicking the front panel switches. And should 
you inaclveitently select an out-of-band frequency. the 
transmitter simply won't key. 

The HW. 2036 gives you a very clean, minimum 10 watts 
output and sensitivity is an outstanding 0.511 V. 

For more infonnation on the HW-2036 and all our other 
kits, post the coupon and we'll send you our latest 
catalogue. Then you'll have all the facts at your finge1t ips. 

Heath (Gloucester) Limited. Dept. RC-57. Bristol Road. 
Glourestt'r. Gl.2 6EE. Tel: Gloucester (0452) 29451. 

Extended by a standard vehicle foot pump. Easily 

retracted for severe weather conditions. Elegant 

when extended-unobtrusive when retracted. 

CLARBROOK ENGINEERING CO LTD. 
Jutsums L ane, Romford, RM7 OER 

Tel Romford (70) 65173 

NEW! SAMSON ETM-3C 
C-MOS KEVER, 

t~ battery drain-Why switch off? 
e Self-completing dots/dashes/spaces. e Can be used 
either as normal electronic keyer or as an iambic-mode 
squeeze keyer. e 8·50 wpm. e Constant 3:1 dash-dot 
ratio. e 6 C-MOS ICs and 4 transistors. e Plug-in PCB. 
e Long battery life-typically 1 µA drain when idllng­
Bullt· in batteryholder for 4 x 1 ·5V batteries (but will work 
over 3-10V range). e PCB has both a reed relay (250V, 
0·5A, 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/Tune button. e Sldetone oscillator. e Grey 
case 4• x 2' x a•. £63.88 
ETM...CC: As ETM-3C but with 2 combinable memories. 
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. 
£28.64. 
BAUER KEYING PADDLE. Slngle-paddle unit on H' x 2' 
base for home-built El-bugs. A djustable gaps/tensions. £9.97 
88mH TOROIDS for CW, RTTY, SSTV !liters, 90p. each 
90° AUDIO PHASE SHIFT NETWORKS octal based. 
All prices postpaid UK and include 12!% VAT. Please 
send stamp with enquiries. 

SPACEMARK LTD. 
Thornfleld House, Delamar Road, Altrincham, Cheshire. 

(Tel: 061·928 8458) 
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THE TOP TRANSVERTER RANGE 
The MMT144/28 pictured below la representative of our current range of professional quality all mode solid 
state linear Transverters which now comprises :• 

MMT144/28 - 28MHz to 144MHz all mode solid state linear Transverter 
RX - Gain: 30dB Noise Figure: 2·5dB 
T X - Required Input: +watt. Power output: 10 walls continuous 

PRICE - £88.88 inc. VAT 

MMT432/28 - 28MHz to 432MHz all mode solid state linear Transverter 
RX - Gain: 30dB Noise Figure: 3·0dB 
T X - Required Input: +watt. Power output: 10 watts continuous 

PRICE £109.13 Inc. VAT 

MMT432/t44- 144MHz to 432MHz all mode DOUBLE CONVERSION solid state linear Transverter 
RX - Gain 10dB Noise Figure: 3·0dB 

- Separate receive converter output gives Independent second receiver facility 
TX - Required Input: 10 watts (Suitable 10 watt termination network supplied) 

- Automatic RF VOX minimises the Interconnection between the transceiver 
- Power output: 10 watts continuous 

PRICE - £ 149.63 inc. VAT 

All three models are designed around latest state of the art devices, and high stability construction techniques are the main theme 
throughout. 
A spurll reJecllon of better than -6SdB Is achieved on all models by hlgh-0 circuitry, and the Incorporation of ultra·llnear amplifier 
stages ensures the best possible "ON THE AIR" sound. 

FEATURES 

* Highly stable zener-controlled 
oscillator stages 

* Latest state of the art front end RF 
amplifier transistors ensure 
consistently low noise figures 

* PIN diode aerial changeover relay 
has a through loss of less than 0·2dB 

* High quality double sided glass-Obre 
printed circuit board Is Incorporated 
for RF stability 

* Separate Internal PA compartment 
ensures excellent electrical and 
thermal stablllty 

* Low distortion balanced transmit 
mixers achieve a high degree of 
llnearlty and spurious rejection 

* By virtue of their linear mode of 
operation our transverters will accept 
SSB, FM, A.M. or CW modes 

Guarantee? 

For further data on these and our converters, frequency counters etc .. please do not 
hesitate lo contact our sales department at your earliest convenience. If you need any 
technical advice Just a phone call w/11 put you in touch with our technical staff. 

All of our products are fully guaranteed for 12 months. 

MICROWAVE MODULES LIMITED 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL 
L9 7 AN TELEPHONE: OSI S1J 4011 

TELEX: 618608 MICRO G 
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SAE FOR DETAILS 

BOOTH HOLDINGS BATH 
(Incorporating Ham Hire and Rent-a-Rig) 

Mtm~tr ot T, A ,f ,A , 

6 Golf Club Lane, Saltford, Bristol 712730 
G3XOD, G3NXU after 7pm Sattford 2402 

G8DPH Windsor 51767 after 7pm 

BUY OR HIRE 
VHF & UHF 
EQUIPMENT 

PRICES PER MONTH FROM 

IC22A £6.50 
IC240 £ft.OO 
IC2f5 £10.00 
IC202 £tf.OO 
FOK Multi II £10.75 
FOK Multi Ull £ft.SO 
IC20f £9.50 

ALSO ALL MICROWAVE 
MODULES EQUIPMENT 

HONDA GENERATOR 
E300E PRICE £80 

Cornu ot a• rvlc• f•cluty at B.H.B. 
Pllolo:by A'°" Film Prodvcllons, S.lh. 

RCA RF POWER MODULES MAKES 70cm P.A. 13W 
out. 3 stages. Typical gain 26dB. £17.50 Inc p&p with 
suggested circuit. 

WILL SEE FRIENDS OLD AND NEW AT 
LONGLEAT 12th JUNE 

Book your requirements now. Pick up at Longleat 

SOLID STATE MODULES 63 WOODHEAD ROAD, SOLID, LOCKWOOD, 
HUDDERSFIELD, HD4 &ER Tel: 0484-23991 

TRANSVERTERS 2 METRE 0R4 METRE EUROPA B * kOOW Input SO" 1mc11ncy. 200mW drl••· * 2dBN.F.30dBg1lnonrocelv1. * -80d8 apurlou1 re1pon111. * Ptfca: £11.11 + VAT - £UO.OO complele to plug Into Yaosu equipment. 
EX STOCK. 

EUROPA COMPLETE POWER SUPPLY TYPE CPSIO, Price: £40.00 + VAT -
us.oo. 
NEW SOLID STATE EUROPA& 
EUROPA SS 2 m1tro tron1vartar Price: ao.oo + VAT - £90.00 Ex stock. 
EUROPA 70 70cm tron1•oner Prlca: a.t.45 + VAT - £t5.ooEx atock. * Operolt e trom 12V AC or DC. * tow OUTPUT. * 2dB N.F. for 2 motrot. 3dB tor70cmo; gain 30dB, IF2ll-30MHz. 

CONVERTERS SENTINEL DUAL GATE MOSFET CONVERTERS 
2 metret, 4 metrca, Marino Band, Satolllto Bnnd, othor troquonclea to ordor. 
2 matte IF1, 2-'MHz1 4-6MHz, 28-30MH1. 4 metros IF. 28-28·7MH.t. Performance 
connot bo botterod. Ptlce 1£11.00 + VAT - '20.25. Ex 11ock. 

SENTINEL 2 METRE CONVERTER KIT. 23-JOMH2 IF only. Ptlce: 1£11.50 + VAT 
- £tt.tc. A well ptoven klt 1upplled with pr1nted circuit boaJd, drllled and with 1111 
collt mounted to m1ke ea1embty eaay. IF It doesn't work, send It baek with £2..25 and 
wewlll ftxlt. 

SENTINEL X 2 METRE CONVERTER 
Contalnt 11 meln1 power tupply 1nd a front panel RF gain control. Stock IF• for 
2 metros. ~MHz. ~MHz. 2&-30MHr. Prlc•: £2%.0V + VAT = £24..75. 

SENTINEL MF Another Duet Gate MOSFET 2 molle converter which converts to 
medium wave In two 1wltched bands. Ptfce: £11.00 + VAT ca £20.25. 

70CMS SM'IO 70cm1 to 2 moire FET con•ertet. N. F. 3dB, gain 30d8 . P~ce: i£1S.OO + 
V AT - U0.25. Ex 1tock. 

91£NTINEL 70 70cm1 to 28-30Mltz converter. 3dB N.F. 30dB gain. Ptlce: ae.oo + 
VAT- ut.SO. Ex atocl<. 

PM· AMPLIFIEllS 
NEW I THE SENTINEL AUTO 2 METRE PRE-AMPUFIER 
Samo outatandfno and well known periormence at cur ttand11d Senllnet Pre~ 
ampllfter butlncludlno an AF opetated ttlay forconnoctlon direct to your transceiver 
or tranemlttor antenna. Price: £12.00 + VAT - £14.12.. 

THE SENTINEL LOW NOISE FET PRE·AMPS. Tho "Ultimate" porformence. 
N.F.1d8. Gain 18dB. Ex atock, 2 mottol, • metres, Merino Bsnd, Satellite Bond. 
Othertrequoncloo lo ordo<. laotolod $up ply rolt1, 12V(ll-15V) at5mA. Price: £7,75 + 
VAT - £1.71. Exalock. 

PA3 To flt ln1ldo your 2 motro tr4n1colvor, 1h:o 1 cubic Inch, N.F. 2d8. gain 18d8, 
aupply 12V(ll-15) ol5mA. Prlco: £5.57 + VAT - £1.27. Ex atock. 

70cm SM7t FET pre-ompllftar, gain 18<18 . Price: £1.lt + VAT= 1£10.0V. Ex stock. 

THE SENTINEL H .F. PRE·AMPLIFIER 
A wideband pt&-ampllOor covering 1-C.OMH.t, gain t5d8, N.F. tdB. Input and output 
Z 50 Dhma. supply 12V (11-tSV). Tho box •In ls 21' K 3· x 11· and an Internal c/o 
relay allows the unit to be lneorttd In a lran1cotver aorlal lead, end Is alco used to 
awrtch the ore-amp out or circuit. Prlco: £1.00 + VAT~ £10.12. Ex 'tock. 

THE PA.1D printed circuit bo1rd vortlon of tho above-l est c/o relay. Size only 
1 cubic Inch. Price: £5.00 + VAT - £5.U . Ex stock. 

SSM Z MATCH 80-10 meltea motchea 15-5000 Ohma. 2kW et 50 Ohms. Sire: 
81" K 4' ftont panel, 7' dHp. Price: £28.00 + VAT - U1.SO. Ex stock. 

SSM IAMBIC MORSE KEVER 
CMOS circuit lar u11 with "Squeut'' or 11nole paddle key1. Price: £SO.GO + VAT = 
~.71. Twin paddle key to compl1m1nt our keyor, £10.00 + VAT= £11.25. 

ACCISS BAA:CLAVCARD H ,P. or CWO. Ju1t phon• your credit ca.rd numbet for aamt day IHVlc•. 

If iou require m0te detalled lnformaUon or bel p, we ue a telephone caU ot a fettM away. ao do not he1ltAte to uk. You can call In a.n,t!m• to c.ollect or 
lna.,..:t equlpmonL ~aul, CUMXG. 

Our product. art In ttock at The Amateur Radio Shop, n Chapel Hiii. Huddtt.tlold. 
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The Amateur Radio Shop G4MH 
Ii CHAPEL HILL, HUDDERSFIELD 

Telephone: 048410774 
(Member A.RR.A.) 

* 
AGENTS FOR: YAESU, SOLID STATE MODULES, 

ANTENNA SPECIALISTS, UNIDEN, ETC 

* 
RACAL EQUIPMENT: WE ARE NOW KEEPING STOCKS OF THIS PROFESSIONAL 
EQUIPMENT AND AT OUR PRICES THIS EQUIPMENT MUST BE A BARGAIN 
COMPARED W ITH OTHERS. 

RA117E 

MINT 

£395 

INC. VAT 

ALSO 

RA17L 

RA1711 

RA17C3 

RA17R 

FROM £280 

INC. VAT 

SEND SAE FOR SPECIFICATION AND LIST 

ACCESSORIES: SSB ADAPTORS, PANADAPTORS, L/F ADAPTORS ETC. 

* 
We also are maintaining good stocks of secondhand gear too fast moving to 
advertise. SAE for details. 

New equipment: FT101E, FT200, FR101, FRG7, Etc. 

* Just arrived-spares for Trio equipment. Filters, crystals, calibrators, boards, knobs, 
etc. for the TS500, TS510, TS515, JR310, JR500, JR599, 9R59DS, etc. SAE list. 

* WANTED-SECOND HAND EQUIPMENT. TOP PRICES PAID 
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GAREX (GJZVI) 

V.H.F. EQUIPMENT 
British Is Besll Japanese 11 oopular! We c.an oblloo olther W&'/. The Bdtlsh 
T.,,omoblle H ever was. now Jolnad by Its Four metr• counltirp\t.rt. Thov 
feature Ti, Ri and PSU for t2V DC Input In a alnolo unit 12· x 8 "' x ' i'"'· 
Full coverage tunable AM/FM Rt with excellent V.F.O. 11ebllity even under 
moblle conditions. Profeaslon al grade sensltiYlty ANO sefectivity. Cryst.11 
conttolled AMJFM Tx. Based on popular R/ T component& for ease of servic· 
lno ready n11allobllty of apofet. No price lnereuu yet. Twomoblte .£135; 
Fourmobile £121.50 (Inc. VAT), 

If you would rt.thor Join lhoBtock Box Bandwcooon, wo can recommend tho 
UNIDEN 20302m FM moblle Tx/Rx, all solid sloto, 10W or lW swltchoblo 
Tx wilh very low spurious levill, oood Rt sensltMly, tonebursl gonerator, 
12 channels. ONLY £14'.13 Inc. VA T(l set .iots filled). 5 ch. fitted: £156, 
11 c h. fitted: tne. 11:tftls suppllcd separately at £2.15 Heh. 

Also In stock tho NRSIVF-t 2m Rx. with twitched full coverage V.F.O. 
end U xtal controlled channels. £54.00 (less •tols-.£2.4\ each). 

A n s .•. e. brfngs you full details of any of lht abov•. Credit facUltles 
avaifnbJe and part exchtmges welcome. 

NEW COMPONENTS : 
Relay GPO type 3000, 11"1 coll, pull-In cum1nl approx 2'00mA. tM + 18 
contacts. Ideal for pau cut-out. 15p 
lntegra.1od c1rcu111 (tull spoc.) 

723voltnge roo. T 0 5 motol cD&o. 2J37V out nt t50mA fol' 5/.COV In top 
SN76660 FM ouadraluro dotector £1.12 
CD4001 AE quftd, 2 .. lnpul NOR golo tor ton~burtl oon. 25p 
NESSS Timer for tono·burst g en. or lime.out Indicator 6.Sp 
709 (To5): 7'1 ( 011.&l Op Amps 30p each (5 + IC' a (any mix) 20" dlac) 

Re<:UIHnear pots multltu1n, oroset1 p.c. mtg. 
10, 20. 25. 100. 250, 500. 211, 2·Sk, 35p each, nny 5 + : 25p 

BNC $0ohm f roe socket•. top each: 12 for £1.45; SO for EA.to 
Neons m in. who end &Ip Heh, 10 for SSp, 100 for .£4.00. 
Resi5tor Kits. E12 aeri es, 220 lo 1M. 57valuos. 5X carbon Olm, TWor'1W 

(please stole). 
Starlor D•C~. 5 oath value (28.S) 
Ml<ed pac~. s onch ·IW .; i W (570) 
Stondord pnck. 10 ooch (570) 
Giant pack, 25 ench (t42:5l 

Replenishments avallabfe 
PL2S9 UHF Plugl + reducer &Ip each, S + : IOp 
50%39 UHF Sockel panel mta. SSp each, 5 + : 45p 

£2.40 
£4.65 
£4.65 

£tUS 

N lcad R•ch~ro••bte celf1U71h.e, new, £t.OS each: 4 + : tsp ;: 10 + : 88p 
Sllda switches. mln. OPOT tip each: S + : t4p. 2 oolo 3 position 2:Zp 

each: s -- : 11p 
Togght switches. min. tull ,.ngo SP thro' to 4P C/O: uo llst. 
GAREX FM detect or conv•nlon ready assemblod wllh full nttlno In· 
s trucllons. Tailor made, onsv·fltdoalon tor AM Cambtldgo, replaces squelch 
board £5.CO. Tran1l1tor Vanguard ( AM25T) vorslon LS.t4. 

Suitable for most ru wllh 450·470kH1 IF. Sao dolalla. 

tNTER SERIES ADAPTOR KIT. Super vnluo, up lo -40 dlfforont com­
binations of BNC, UHF. N. TNC &. C series connoc10fl, melo and femalo. 
Complete In PVC wallet, £19.tS. 

W e are s.tockistsof REVCO atrlab tor V.H.F.-Amatour, oUdtr and P.M.R. 
band types avell1ble. 

Au1horised dlsttibutor for J .H. Associ;ates Ltd .. profeaslonal Quallty 
awltche.s. Indicators and s pecial ptoducts. 

l lsls avallable covorfng Roitco & J . H. product1. 

EX·EQUIP. ITEMS (GUARANTEED) 
T oroidal inverter lr•n1formara (with circuit~) 
Input 12V OC. output 390V 200mA (doublod) 
lnpu112V DC. output t601260V l SOmA (doubled) (Rnnger) 
HT cho~e sultablo for 2-.3kHz Inverters 
Mains transformers, mullltap primaries 

£2.SO 
£2.to 

IOp 

S1S~S0.5t5V 2~mA. SOV, SOm A , SI/ 2A, 6·3V 4A (12 lb) £6.SO 
1704170V 90mA, SOV SOmA, 6·3V. 3·3A. SV 2A (5•5 lb) £2.SO 
O-H&-232\/ 160mA. 26·5V IA. t3·9V SA. SOV SOmA (t0·5 lb) £3.15 
Aulo 0-100.H 0-15Q.20t).2J0.2<0-2SO, 200\/A £3.25 

HT chokes, SH BOmA, • H 240mA , HSH 350mA, 1-IH t25mA £1.2$ 
8utter11y trimmers large 2: )(' 17·Spf, 2 x tOpt 80p 
10·7 I FT (valve type) 2;· x t• square double tu nod 2:Sp: 2 for 40p! 6 for Np 
Mobile PSU 12V CC Input (flontlng for + or - E) tron1l1to1 Inverter 170, 

220 or 380V DC nt 180mA, outpul, fully amoothed chn11lt sacUon, setr­
contalned, tull)I wired nnd tostod. w ith circuit £5.15 

As above, bul pnrtly nssembled Cas cut out) cornplete with all coin. 
i:ionent s, drcul1, nnlsh·ll·yourtolt £4.30 

PRICES QUOTED ARE INCLUSI VE OF UK POST AND PACKING 
& VAT 

Mail o rder only. Sole address for ordore and enquiries 
GAREX ELECTRONICS 

7 NORVIC ROAD, MARSWORTH, TRI NG, HERTS HP23 US 

PHONE CHEDDINGTON (STD 0296) 668684 
6.30pm-9Dm AND WEEKENDS ONLY S.a .o. with '911 enquiries plea.so. 

G4DSG D. P. HOBBS LTD. G3HEO 

The Component Specialist s 

TRIO QRMG CommunlCIUons Re­
ceivers £t4S.OO 

Belcom Linor 2 Mk2 2 mttto Trans­
ceiver tU.4.00 

Unlden 2030 12 chonnel 2 mo1ro trans· 
celvctr fllted flve channola £1$1.00 

QM70. 28/ 144 Scorpion Trn.nscelvor 
£96.811 

N aw Cobra 2.mn0cm. FM Trans­
colvcr with Mic. Audio £76.45 

2: metre Solid Stale linear Amo. 
£48.23 

21JH4 Solid State Tran1vt rtor LS,J.34 

2FM70 2m 10 10cma. FM transvortor 
£41.n 

144-28 Con\'orter 

432.·18 Convortor 

tzte..te Converter 

£ 16.00 

£17.34 

£21.34 

Microwave ModulH 2 molto con· 
verters 2 ... , 44, 28-30MH1. IF L1LOO 

MMC 144121LO2 molt• convorter 
£20.00 

MMC 70 4 metre convet"ter a.ny IF 
£1t.OO 

PART EXCHANGE WELCOME 

MMC 43:2 70cms con>1orter any If 
£22.00 

MMC t211 23cms convener any IF 
£25.00 

MMA 1'4 2 motto Proomg £13.00 

MMT 432/21 Tronsvertor £97.00 

MMT 432/144 Tronsvortor £133.00 

MMT tc_.121 Trensvorter £7t.OO 

MMV 1H1·70·23cmt. Va.ractor t rlplor 
£30.00 

NR 5& VFI. 2 metre monitor recel>1er 
£All.OO 

FDK Mulll·Ut1 1'0cm1 trans«lver 
23chl:\nnels £221.33 

SOK Puah·to·Tnlk Mica £3.75 

A LL ABOVE PLUBt2•% VAT 

Microwave Modules Counters SOMH1 
"2.00 

SOMHz Counter with bullt·ln Pto· 
scaler £11,00 

SOOMH1 Pr .... Scaler £25.00 

ABOVE PLUS'" VAT. 

A CCESS OR BARCLAY CARD 

I I King Street , Luton, Bed s. 10907 

T H E TRANSVERTER P EOPLE 
OM70-The first mnnufncturor In Europe to off or you a •32MH.t Tranavortor now 
ofh:irs you the wldu 1 range of VHF Transvortcrs 10 choose from. 
Tho SCORPION A 21/t«MHz Hybrid de1lgo HIGH POWER Transvortor. 

Up to 200 Walts DC Input complelo wlth all DC and Aerial 
change ovor relays built In £109.00 

21Jt4'~2W An 1U Solld State 2 W atts RMS output Transverter. Tho 
economical wey to SSB on tho 144MHz band. £50.00 

Zf'MlO An all Solld State 1'4/ 432MH.t FM Trantvtrtar complete with 
all nerlal change 011er and DC awltchlng relays bu ilt In . 
t « /432MHz •I the FLICK OF A SWITCH. £55.00 

Th• COBRA A De·luxo 1«/•32 FM TtonsvotlOt comploto with lta own 
bullt In audio llmlt and 101101 conlrols. lono burst generator 
and ell DC end Aerial chanoo ovor roley1. Full Independent 
adlu1tmont of both your audio and tone burst on 144 and 
432MHz. 
(Sultabl& crystals can be aupgllcd for most rigs uoon 
IOQUH0. £11,00 

2M Solid St•le An all Solid Slllte Linear Amollner with uo to so W att RMS 
Lfnear Ampllfter oufpu1. Wiii accept all modes. Fulty 1ulomatlc Rf' sensing 

changeowor. £52..00 

THE LATEST ADDITION TD OUR RANGE 11 the sorlos of Recelv" Con· 
vortora desJgned with 1he dl1cemlng VHF SWL In mind. Avnllable wllh either 
BNC or 8 /LEE socket s. Slnt~ which are required at llme of ordorlng. 28·30MHz IF. 
70/28 Conver1or, £18.00. 144/28 Converter, £18.00. 02J28 Convorler, £ 19.50. 
1298/28 Convor!or, .£24.00. 
See our orevlous advorts fof full detnHs of all our products or coiitact: 
Agents: Peter A.viU G3TPX, Oar1on2517. Gordon Adams G3LEO. Knutsfo,d 4040. 
(Bolh OTHR). 
Amateur Eleetrontc1. Am1tour Radlo EJ:c.hanoe. Ctavford Eleclronlcs. 0 P 
Hobbs. lee Electlonk s. Water• &. Stanton. 
All prices Include VAT and UK Molnland currlago, All units guaranteed for 
12 months. Latoe SAE tor fu11y dt•crlplive l iterature. 

QMTO ELECTRONICS LIMITED 
Severn lido South, Bowdley, Worcestcrshlro OY12 20X. 

M iJnu(iJclurr.ts and s11ppl/ors of VHF aqu/pm~nt totht Amateur iJnd Profossfon;r.I user. 
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P.M. ELECTRONIC 
SERVICES 

N.B. 
NEW 

AD DRE.SS 

2 ALEXANDER DRIVE, HESWALL, 
WIRRAL, MERSEYSIDE, L61 6XT 

Toi : 051-·342 4443 (4.30-7.00pmJ 
Cables: CRYSTAL, BIRKENHEAD. Tele.: 527371 

VAT- PRICES EXCLUDE VAT, WHICH S HOULD BE ADDED A T THE HIGHER RATE (12l%l FOR ITEMS MARKED (H) AND AT THE LOWER RATE (8.%) 
FOR ITEMS MARKED (L)-OVERSEAS ORDERS (Inc. Eire and Channol l tles) NO VAT CHARGEABLE. 

2M TX & RX CRYSTAL AVAILABILITY & PRICE CHART CRYSTALS FOR THE NEW BRITISH 70CM CHANNELS 
We are slocklng the followlno channels RB0(434·60/432·00), RB2(434·115/433·05), RB4 
(434-70/433·10), RB6 (484·75/433•15), SUB (433·20), RB10 (434'85/ 433·25). RB14 (434'95/ 
433·36). SU18(433'45) nnd SU20(433•50)-TX and RX for use with: PYE UHF Wostmln• 
stor (W15U), UHF Cambridge (UlOB). Pochtfono (PF1) and STORNO CQLICQM 662 
nil at £2.36plus VAT(H). For the U4SOL Base Station we hove the TX crystals for all tho 
nbovo channels plus lho RX crystals for SUS and R81-4 also at £2..36olus VAT (H). T he 
RX crystals for RB2, R84, RBO, RB10, SUIS and SU20 for use In tho U450L BA&e St<itlon, 
together with tho TX and RX crystals for the remaining SU chonnola (SU12·433·30· 
RTTY, SU16 .. 433·40 and SU22·433·55) for all tho above equipments aro available at 
£2.90 plus VAT (H) dollvery as per class (b) 2m Items. 

CllYSTAL 
FREQUENCY 
RANGE ::> 
USECTXorRXl => - => 
and HOLDER ~ a B 

OUTPUT 
FREQUENCY 

:r :c :c 

~ ~ ~ 
:C % :r 
~ ! ! - - ,_ 

144·030 .. b b b b 
14N/433·2 .. • b a b 
144'480 .. b b b b 
144'800 .. b b b b 
144·850 .. b b b b 
145·000/SO .. • • • • 
145'050/R2T .. . • • b 
145·075/R3T .. • • a b 
145·100/R4T .. D a • b 
145•125/RST .. D a • b 
145·150/R6T .. • • • b 
145·175/RTT .. • • • b 
145-200/RBT .. D • • b 
145·300/512 .. b b b b 
145·350/S14 .. b b c b 
145•400/516 .. b b b b 
145•500/S20 .. D • • • 
145'525/S21 .. D • • . 
145·5501522 .. • • • • 
145·575/523 .. • • • • 
14$-000/$~4 .. R ii • a 
145·650/R2R .. b b b • 
145·675/R3R .. b b b a 
145'700/R4R .. b b b a 
145·725/R5R .. b b b a 
145·150/R6R .. b b b • 
145'715/R7R .. b b b . 
145'800/R8R .. • • • • 
145·95 .. • b . D 

- - -
b b b 
b c b 
b b b 
b b b 
b b b 

• • • 
b • b 
b D b 
b D b 
b • b 
b • b 
b • b 
b D • 
b b b 
b b b 
b b b 

• • D 

c • • 
c • a 
c • • 
' 0 ft 
b b • 
b b • 
b b a 
b b . 
b b • 
b b . 
a • a 
b b b 

PRICES: (a) £2.3&, (b) and (e) £2.10 +VAT (H). 

- - ,_ - - - -
b b b b b b b 
c b b b b b b 
b b b b b b b 
b b b b b b b 
b b b b b b b 
D • 8 • • • c 
• b b b b b b 

• b b b b b b 

• b b b b b b 

• b b b b b b 
a b b b b b b 

• b b b b b b 
0 b a D b a b 
b b b b b b b 
b b c c b b b 
b b b b b b b 

• • • a • • c 
D b • • b • b 
D b • a b • b 

• b • a b a b 
ft b I I b I b 
b b a a b a b 
b b • • b • b 
b b • • b • b 
b b • . b • b 
b b a • b a b 
b b • • b . b 

• b • • b • c 
b b • b b b b 

AVAILABIUTY: (a,) and (c) slock Items, oormolly avalloblc bV retum (wo have 
over 4,000 Items In alock). (b) Four woeks normally bul II ls qulto posslbto we could 
bo abln lo supply from stocl\. 
N.B. Frnquencli?s as llst~d ebovo bul In nrtemallvo holders and/or non·stock loeds 
aro avallnble n~ per code (b). 
ORDERING. All we require to know Is (1) Output frequoncy, (2) Crystal frequency 
range, (3) The holder, and (4) Either tho load capaclt<inco(pfsl or oqulpment.11 ls not 
essential to olve the exact freQucncy, though U would be of assistance to quote It If 
known. JAPANESE AND AMERICAN EQUIPMENTS 
With the ever fncrcaslno popularity of Japanese equipment& we have further expand&d 
our range ol stock cryshlfs. We can now supply for VAESU (FT2,:, FT2FT, FT2 Auto, 
FT224), most of tho ICOM rango end the TRIO-KEN WOOD range. We can also 
supply from stock crystals for tho HEATHKIT HW202 and HW17A. 
YAESU FT221 CRYSTALS NOW IN STOCK, ALL AT £2.90 + YAT(H). Alt popular 
channels-For repeater uae advlso xtal frequency required as earlier models have 
dfflerent shift ~tals to later Fi221R. W e eon elso supply tho crystal to give NORMAL 
''tune to RX11 working (as FT221R) For 70 cm we cen supply the 1.6 MHz. shill dal for 
direct u88 with a MICllOWAVE MODULES MMT432/144 which we can suppli for 
£133.00 + VAT (H). S P ECIAL OFFER I If ordorod with transvorler70cm shill crystal 
FREEl l 

SPECI AL OFFER. CA30S9E, £1.70 ; 2N3866, 70p ; 2N3553, £1.20; 40673, 50p; 
2N5180, 30p; 3N201, 70Pi 2m. 13V FM TX board. Phase modulalor 5kH:i. devlaUon 
max. Size: 140mm x 82mm x 23mm. HC25/U Crystal. MultlpllcatJon X12. Sont 
!or evaluation, P.&P.30p. 13V 3W Q5,2N4427, &op : CA300t, £1.SO; 2N5913, £1.50 ; 
2N5945 (4W, 8dB). £8.00; 2N5946, £11.00; 2N5841, £A.DO; ZTX327, GOp; 40984, 
£1.40; 4-0965, £1.50; 2N3375, £2,00: OC202, 10p; PT3500, £1.20; BLY33, £1.IO; 
2N5590, eA.50: 2N5591, £8.00; 2N3632, £2.00; 2N5080, £4.50; 2N5081, £5.50; 
2N6082, £8.00; 2N6083, £9.00; 2N5084, £12.00: 2N5842, £8,00: 2N5843, £11.00: 
BYFSO, 20p; 8C108, 10p; BC183l, 10p; BLW39, Cl.00; 2N3418, 40p; 3N202, top; 
MPF102, 40p: 40841, 50p; BC!67A, 10p ; BSY90, 30p; 2N3904, 10p: 2N3906, 10p : 
Integrated Cl«ults: CA3007, £1.00; CA3014, !Op; CA3016, 70p ; CA3023, 80p; 
MC1550G, 50p; MC1596G, £2.00; CA3000, £1.00; SL620/30C, £2.00: MC1l41CG, 
80p; 2N3819, 20p; 2N2270, 40p: 2N2369, t Op: Transmi tter tuning capacitor 79pF, 
.£1,50; 50239 sockets, 50p: N sockot to BNC socket adaptor, £2.50: N socket to 
N plug, f.2.90; N plug to N socket, U.OOi HC2SJU crystal sockets p,c.b •• 15p; 
i w 2m AMTX £25: Balun cores ZSp: Mlcromlnlature uanslstors (no gen) 2Sp. 
2N2369(ex) 80 Minimum order£t .oo. Mall order only, P. ~ P. 20p. 

HELLER ELECTRONICS 
49 Blo11om Waye, Hounalow, Mldd>e,, TWS 9HB 

RADIO COMMUNICATION May 1977 

4m CRYSTALS FOR 70.~MHz-HC6/U 
TX 8·7825MHz ond RX 29'7SOOMHz .. .. .. at £2.36 each+ VAT (H) 
RX 6·7466MHz .. .. .. .. .. .. al £2,90 each + VAT (H) 

10·245MH.z "ALTERNATIVE" l . F. CRYSTAL S-£2.36 + VAT (HJ. For uso In 
PYE and othor equipments with 10·7MHz and 4SSkH;r l.f .s to get rld of tho "blrdy" Ju1I 
above 1451JMHz. In HC8/U, HCl8/IU and HC25/U. 

CRYSTAL SOCKETS-HC6/U, HC13/U and H C25/U (Low lou) 18p each + VAT 
(H) + 10p P. & P. por ordor(P. & P. free If ordered with eryotal s). 

CONVEllTER/TRANSVERTER CRYSTALS-HC18/U 
All at .£3.00 + VAT (H). 38·6866MHz (1«/28), 42MHz (70/28). 58MHz (144/28), 70MHz 
(144/4), 71MHz (144/2), 95MHz (342/52), 96MHz (1,296/432 144), 101MHt (432/28). 
101·50MHz (434/28), 105'6666MHz (1,296/28) and 116MHz (144/28). 

CllYSTALS SPECIALLY MANUFACTURED FOR AMATEUR USE 
TO CUSTOMEllS llEQUIREMENTS 

Now supplied to our new Improved 11melcur speclflcnllcn (temp. to!. ±30ppm 0-60~C. 
adl. lol. ± 30ppm) ns follows: In HCGU 1·5·2MHz £3.95 + VAT(H) end HC8/U2-105MHz 
ond HC18/U "nd HC25/U ~105MHz £3.00 + VAT (H). Oollvory usually 4-6 weeks • 
Please give clrcurt c:ondltlona (I.e. load In pf etc.) when ordering. Fundamentals 
(1·5·21MHZ) will be suppllod to 30pf circuit condlllons, end overtones (21-105MHt) to 
series resonant condlllons unless otherwlGe epeclned. for details ol closor lolenaneo 
CtVStals pleage send S.A.E' • 

TEST EQUIPMENT FREQUENCY STANDARD CRYSTALS-
100kHz In HC13/U, £2.95 + YAT(L). 
1MHz end 5MHt In HCG/U o.nd 10MHz and 10-7MHz In HCG/U and HC25/U, £2,80 + 
VAT(~). 

BURNS ELECTRONICS 
We are the North em Appointed A gents for BURNS K ITS etc. and can supply most 
of their products trom slack. 

MODULAR COMMUNICATIONS SYSTEMS 
For tho RTTV enthuslast wo con recommend and supply the u MCS" ronoo of prod~ 
ucts. This In.eludes termfnal units. AFS keyera, magnet drtvers for TTL Interface, 
teloornph dls~ortlon measuring adapl'or, RTTY nudlo proceuor. power units, etc. etc. 
For tho CW man we have thtt 0 MCS1" CW flller which gives three stages of active 
fllterlng. Please send S.A.E. for full dotolls of the 11MCS" rango. 

ANZAC MD-108 DOUBLE BALANCED MIXER 
5-SOOMHz supplied with full detalls lor only £5.95 plus VAT(~). 

CRYSTALS FOR PROFESSIONAL USE 
CRYSTALS TO COMMERCIA L SPECIFICATIONS 

We con suppl~ crystals to most commercial and MIL spocincntlons, with en expren 
service for thal urgenl Ofder. Please send S.A.E. for dctalls or telephono between 
4.30-7pm and ask for Mr. Norcllffe. 

TERMS: CASH W ITH ORDER-MAI L ORDEll ONLY- S.A.E. WITH ALL 
ENQUIRIES-PRICES INCLUDE P. & P. (BRITISH I S LES) EXCEPT WHERE 
STATED-OVERSEAS CHARGED AT COST. 

GOT YOURS YET? 
TWO TONE OSCILLATOR, for linear after-care 
LOW FREQUENCY CONV ERTER, 100-600 kHz, 

20dB gain antenna tuner, feeds 3.5-4 MHz receiver •. 
ANTENNA NOISE B RI DGE. Measure radiation 

resistance 20-200 ohms and resonant frequency 1-150 
MHz (2-1 ,000 ohms 1-30 MHz) 

SPEECH COMPRESSOR, get 4 times the punch . . 
V L F TUNER, antenna in-audio out, 10-150 kHz 

£5.50 

£8.80 

£8.20 
£8.60 
£9.70 

Each kit I ncludes ALL parts, coils, printed circuit. 1t• x 3'"' x s· case, battery, 
ctc., lnslructlons, post~oc, money back assurance, .so SEND TODAY. 

CAMBRIDGE KITS 
45(RS) OLD SCHOOL LANE, MIL TON, CAMBRIDGE 
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LEE ELECTRONICS LTD 
01-723 5521 CLOSED THURSDA VS GSJVL 

400 EDGWARE ROAD, PADDINGTON, W .2 
LONDON'S LARGEST STOCKISTS OF YAESU. 
ANTENNA SPECIALISTS • STANDARD • ICOIM 
BANTEX. JAYBEAM. REVCO. QM70. ETC. 

SPECIAL EXCLUSIVE OFFER 
Per1pex Duat Covert d"loned and manufactured by u1 to keep your Ya.Hu eca.ulp· 
mentln mlntcond1Uon. Sultablefor Modelt FTIOt, 1018, FLt01, FR101 , FT20t. FT101£, 
Fl..Z100, FT217, FTDIA, FRG7, otc. Price £4,00 Heh Inc. VAT . Ca,,.lage4Sp. 

YAESU MUSEN PRICES (With FREE DELIVERY) 
FT301 T/RX 1·8-30. 100W 12V £415 
FT3010 Olgllel Readoul '301 £.515 
FT301S 10W PEP '301 £3"41 
FV301 E>ternol VFO £12 
FP301 PSU/aponker £71 
FP3010 FP301 + Clock, ldenl £t:15 
FRG7 RX ·5·30 conl. AC/DC £1'5 
FT221R T/RX 2m. "All Mode" f.J31 

JAY-BEAM 
All 2m & 70cm antennas 

i n stock 

A .S . P. ANTENNAS 

G. Whip HF antennas 

SPECIAL NOTICE 

FT223 T/RX 2m. FM 23 chnl.12V 
£1 31.SO 

FTV250 Tr1n1verter 2m 12/230V £131 
YOB-44 Doak microphone £11 
FT101S Rx 1-B·30, 12/240V £22t 
FR1010 Deluxe "S" BC, FM £3IO 
FRI01SO Olgllel Readout "S" £317 
FR1010D OloHal readout uo" £4.80 

ICOM equipment 
IC22A with 12 ch. £ISO 

IC240 with 22 ch. £176 

IC225 with 80 ch. £220 

IC202 SSB h/held £152.IO 

IC215 FM h/held £ 144 

AS WE ARE ONLY 30 MINS FROM ALEXANDRA PALACE WE SHALL 
NOT BE EXHIBITING. BUT Will REMAIN OPEN UNTIL 1.30 PM ON 
9TH llnd7TH OF MAY. 

G. W. M. RADIO LTD. 
ALL PRICES Include V AT and Po1t/packlno 

R.AOIO TELEPHONES 

CAMBRIDGE l o B""d FM or AM complete cablt, box, mlko end apeoker. £35. 
I TT STAR A .M.7 mJd.band soUd state. 12V with dfoppar for 2, V, 12-jkc/s. Unit 
wefg9'1 6i lb (1 H lb with speake.r dropper mounting). Slnol• channel £32.40 or 4 
channel £37.50. 
ULTRA VALIANT MR4A6 A.M.121 kc/s lo bond. Solid slate except driver end P.A . 
.,. QUlck huat YllVH, £25. 
COSSOR COMMANDO CC 303. slmllor specification to the ebove MR4A6. and 
both types comple te with control gear. £25. 
VANGUARD units only slngl& chnnnel vnlve Lo band, no accosaorlo1, £11. 
POCKETFONES PF1tor430 Mc/s. Clean and complcto, unteated because cry1tal1 
tomoved by 1uppflcr. Less bauerles. With circuit and tuning lnsttuctlons, £20 pair 
(one q" and Tx). 
AIRLITE model 62 head end boom mfka sets, very clean, .£5.50. 
ISOLATION TRANSFORMERS, Double wound 0-2501n, 0-115-250 out or vice 
ver1a. 250walta.s• >' 4t• x 3}·. weight 121ba, ahroudodtype,£4.50. WATTMETERS, 
A.bt ofpllon AF No. 1 <CT44) 200 mlcroweUa to 0 watt• e t 2·5 ohm1 to20,000ohms, i.12. 
8C221 FREQUENCY METERS. Complet e wllh cherla, IHI power supply. ThHe 
are rec1nlly receHbrated, £20. ONE ON LY, solid a t•t• UHF Base Station$ for Pf1. 
'70 Mc/a. TrP• T470, clean, £ 105 each. 
RECEIVERS, PCR. 200.sso end 900 lo 2000 Metera. e to 22 Mc/a. Needs 2SOV DC 
tOOmA and 12V LT, sockets for 21 ohm sp-0aker1. Cle1n end tttted , .£20, 
INTRUDER AL,ARMS. Photo electric. T•/fh and conttol unit. Pul a tight beam over 
o"r100 drive to open doors? Ma.t span 1ott. £10. 
RECEIVERS. only one ol each, Marconi Arot11nl1, L150, Eddyalone 770R, £105. 
OSCILLOSCOPES CT435 double beam, gcod workera. £75. 
METERS. 500V De, modern pla111c type, £2:.!50 now and boxed. Compeer HT trans· 
formors, atondord mains, 500-Q..SOOV at 150mA, f.2.00. 

Carriage c harges are for England and Wales only. 

Terms : Cash with order Early closing W edneada.y 

G. w. M. RADIO LTD. 4M2 PORTLAND ROAD, 
WORTHING, SUSSEX T elephone 34117 

FTI01, FTZZI, FTIH, FTIZO, £3.00 oach Inc. VAT. CarThaoo 45p, 

Annual hollday~loaed 27 July to 21 Aug lnclu1tve 

SP101 B External 1peal<er £15.SO YC3SSO 220MHr Counter AC/DC £131 
FL101T.X. 1·8-30MHz 230V £325 YCMI Dig. Olsplar 101 & 401 £110 
FL2100B LlnHr ·12kW PIP £241 Y0301 Monitor scope £1Z3.SO 
FT101 EE T/RX 1·8-30 AC/DC £408 Y01oo Monitor 2 tone osc £111.00 
FT101E " EE" with RF CLIPR o£42t YP150 Dummy lood/wottmeter £44 
FTIOt EX " EE" leu DC PSU elc £369 FFSOOX low paas filter £15.25 
FV101B External VFO £62.75 OTR24 World lime c lock £13 
YCSOOJ SOCMHz Counter 10 PPM .£155 Y084$ Hand mlc £7,SO 

Standard range Microwave modules 
C8600 IOW mobile £105 All Uem1 lrom s tock. 

C145A 2W h/hold £105 Electronlc 
C830 1W Morino h/hold .£131 

developments 
FDK range EDL 144/28 trensverter £1SS 

EDL 2m linear £1SS 
Multi UH 70cm mobile £211 EOL432p 70cm II near £1SS 
Mulll 2700 SSB/FM £311 Wave mtter cn.eo 

VAT MUST BE ADDED TO ALL PRICES 
SE HABLA ESPANOL 
Send 2$p In 1tamp• tor full YAESU 
cat•logu1. 

ACCESS . BARCLAY CARO. 
fr11 parking at rear of s hop. 

BREDHURST ElECTRONICS 
SENSITIVE YET POWERFUL 

2m FM 
MULTI 11 

£199 Inc. VAT 
7 channel s fitted 

70cm FM 
MULTI U11 

£249 inc. VAT 
9 channels fitted 

The "state of the art" FM transceivers 
IN STOCK NOW 

HP- PART EXCHANGE - ACCESS-BARCLAYCARD 

CALLERS BY APPOINTMENT 
See us at all the mobile rallles I 

WILLOWBROOK, SCHOOL LANE, BUNBURY, 
TARPORLEY, CHESHIRE. Tel Bunbury (0829) 260708 

Northern Distributor for Waters and Stanton G30QT 

RADIO COMMUNICATION May 1977 



STEPHENS-JAMES LTD ~~~~:~'i!MeER Shop Hours l.30&m to 5,JOpm Mon. to Sal 
Eaty accet• to the Ml, Mt1 . MU, M83 

47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 0942 676790 NO PAR.K I NG PllOBLEMS 

YAESU MUSEN 
FT101E Tumscolver .• 
FT200B Tunscol'ior • . 
f T4018 Trnnt cCIYet .• 
FT221 Tranacolvcr .. 
FR101 S Rooolver 
FR101S D lollol Reoelvor 
FR101D Receiver 
FR101D D loltal Reoelvor 
FL2100 Linear Amplifier 
Y0-100 Monl toracope 
YD&U Doak Microphone 
Y0868 Hand M icrophone 
FRG7 Rec11ver •• 

D llAKE 
R4C Recelv..- •. 
T4X T1an1mltter 
TR.CC Transeelver 
A C4 AC Pau . . 
MS4 Spoal<et 
SSR·I Rooelvet 
SPR~ Rooelvor 
Low Pn11 Flltor 

D ECCA COMMU NICATIONS 
KW20' Tran1mltttr .• 
KW107 Antenna Match 
KW109 Anlenna Match 
KW Antenna Switch 
KW Balun 
KWIOOO linear 
KW202 Rectlver 
KW Traps 

H .LCO M 
Liner 2 Tran1e1l ver 
Uner 430 Transceiver 
NR-$8 Tunable FM Receiver 

OM!OA 
TE·701 Anltnna Nolp Bridge 2-JOMH: •• 
TE·702 Antenna Nolae Bridge 2-220MHi: 

ROTATORS 
ARllO 
AR40 
C044 
Ham II .. 

H Y-GAIN 
12AV010.15·20m Vertlo.1 • . 
14A VT 10-40m Vertlcal 
18AVT/W8 1G-80m V•rtlcal 
THl!MK/3 Trlbender Boom •• 
THeDXX Trtbondet Beam 
BNIS Balun 
Bumper Mount 

ATLAS 
210X Trenacelver 
215X Tn1.ntcolver 

JAYBEAMtANTENNAS 
.tm 4 Elomon 
2m l!li Element • • 

P.O.A. 

.:uo.oo 

.:uo.oo 
"51.00 - .OI 

£21.00 
l:t lS.00 
1:510.00 
£11.00 

£211.25 
U7.75 

1:101.25 -a .st 
WT.SO 
ast.SO 

a .oo 

l:tM.SO 
1:2111.00 

£54.00 

£21,00 
&25.00 

£12.11 
1:41.M 

£100.13 
l:UUI 

iUU O 
W.43 
£12.tt 

£140.17 
£IP.JO 
- .2S 
a .n 

CM.S.00 
£445,00 

1:11.47 
1:8.M 

2m 8 Elument .• 
2m 10 Element • • 
PBM14/2m Parobeam 
2m 5 over S 
2m 8 over 8 
2m Ground Plane 
2m Ctossed Dipole 
SPM Portable Matt .. 
a Element Cro111td 2m 
a Element Cro11ed 2m 
2m 4 Element Quad •• 
2m IS Element Quad • • 
Dl/l0Cm1 
PBMl18/70Cma 
MBM48/70Cma MulUboam 
M8M3S/70Cm• Multlbeam 

MICllOW AVE MO DULES 
MMC144 2m Converter 
MMC/144 LO 
MMC70 
MMC/7HO 
MMC432 
MMC1296 
MMA 144 Pro·emp 
MMVt296 
MMT432/U 
MMD050 
MMDl500P •. .. .• • • 
MMD 050/5000 Frequonoy Counter 
MMT 432/144 •. 
MMT 144/28 

UNlDEN 
2020 eo.10m Transceiver 
2030 2m Fm Tranacelnr 

0-W H I P MOBILE ANTENNAS 
10.15-20m Ht lleal Whip 
BaHmount 
Colla lot lF Banda each .• 
floxlwhlp Basic with mount 
Colli lor all bands each 
80-.COm Traps •• 
'\ISOm Traps 

CALLETTI VHF Antenna 11noe 
tm Ground plane. 4 radlal1 
f"' 2m Gutter mounted mobllt whip 
t "' 2m Standard mount moblle whip 

ACCESSORI ES 
UR43 SOohm CoaAx PH metr• 
URt7 50ohm Co-Ax PO< metra 
l!OOohm lwln leeder •• 
70ohm twin fee<ler 
?Sohm low 1011 coaax 
Slnalo meter SWR Meter1 •. 
PL2l0 Plugo 
50239 Sockets 
Cable reducer• 
Line connectors . . . • • • 
Junkort Heavy Duty Morse Koy• .• 
Baeut Paddle Unit .. 

£t.1t 
£19.35 
£21.JS 
1:12.37 
£11.st 
1:8.42 
1:8.M 
U.50 

£11.tt 
£ 1U 1 
£1U5 
1:1t.IO 
l:tOI 
l:tUS 
£1US 
au2 

-.25 
£22.50 
-.25 
£22.50 
£24.TS 
£21.12 
£1U2 
cu.n 

£101.12 
at.TS 
at.1Z 
aLl7 

&la.a 
ae.rT 

£11.10 
a..20 
&sA7 

1:1U5 
1:5.04 
a .20 
a .to 

£1S.:St 
£12.10 
1:12.00 

tip 
'5p 
top 
top 
Up 

£1t.20 
50p 
'5p 
1tp 
TSp 

£21.SO 
1:9.87 

SWL Tuning Unit Mk I 2·110MH1 •. 
SWL Tuning Uni! Mk II 550kcs-3CMHr 
NY · KING Moree koya 
KATSUMI EKIS olootronlo koyor 

S.T.E. MIL A N 
ARAC 102 2 bond Rocalvtr 
A tal 2ZI 144-146MHz A M· FM TX • . 
ARIO 23-00MHt Rtcol•or Module 
AT222144-146 Trenamltter Modula 
AD• FM Dlscrlmlnotor 
AA1 Audio Modulo •• 
AGtO T one Genetator 
A T23 10 Channel Ct)'lltl Tl Modulo 
A T20 10 Channel Cryatal R.c Module 
ALB Llnelll Ampllfler Modulo 
AS15 otablllaad 12V do boatd 
AK202M FM Trantcelver 
AK20 FM T1an1celver kll 
Bug 20 Electronlc ~eyer 

TECHNICAL A SSOCI ATES 
Audio Compre11or 
Nolch Fiiter 
Band Put Fiiier 
Cryatal Calibrator 
Pr11elector 

S ECONDHA ND EQUIPMENT 
Y••tu FL101 Tran1mltttr •• 
Drake SSR·1 Roc•lv•r 
Heathl<Jt RAI Raulvor 
Collln• KWM2A N. Blonktt 
Hea.thk.lt 58104 Transceiver 
Healhklt 18-100 Frequenc:y Counter 
Orab TR4 Tran1celv1r 
Sentinel HF Pre-Amp 
FTT58 wllh AC and DC Ptu's 
Trio 0Rli66 Rocelvor .. 
Swan 1200X Linear Ampllnor 
Yaesu FR10t D OJgll11 Rocelvor .. 
Eddv-atone MOC Reco1vor 
tc21 Transceiver and VFO , . 
Yaesu FR1010 Receiver 
Yaesu SP101 SpoaJi.er 
Y11esu SP-401 Speakor 
Ser"llfnel Converter wllh PSU 

' 

£17.SO 
£.25.00 
£8.7S 

£60.75 

£100.IO 
1:12$.00 
£37.50 
£50.00 
1;5.00 
£4.25 
£4.50 

£39.IO 
l:52.IO 
£%7.00 
0.00 

£170.00 
eno.oo 
l:IOl.00 

UUt 
us.eo 
us.eo 
U U7 
US.TO 

aoo.eo 
£12t.IO 
£4t,OI 
as.Gt 

1:525.0I 
£75.00 -U AO 

£180.00 
£95.00 

£195.00 
£4GO.OO 
as.oo 

1:140.00 
£340.IO 
£12.00 
£14.00 
1:15.00 

SO.mped i1ddr1saed envelope pl1ate with atl oenetal 
enQulrlu. Po1tao1 e.atre 11 cost. OellvtrlH free In 
some areas. 

A CCESS A ND BARCLAYCAllD FACI LITIES 
ftJ ll after 1al11 strvlce. All equipment air tested and 
sold from above proml111. Wo do not employ an y 
oart-tlme ''let atofl or 1011 to private lndMduals lor 
resale. On the spot HP and credit faclllUu ava.llable. 
Part exchanoo1 welcome. ln1t1nt caah paid for good 
ctonn oqulpmont or we wUI ull your equipment for 
you at " amall commlulon • 

~01\TDA. 
GENERATORS 

AT KEENEST PRICES! 
--

R.T. &. I. offer the finest selection of 
first-class new and fully overhauled 
second-hand communications and 
electronics equipment in the U.K. 300-4000 WATIS AC, 6-2'4 VOLTS DC • 
i 

Constantly chanrinr rtodtl of 0 •Ort ronr• of equipment. 
Caolt o r Hire Purchase terms eoslly orron1ed. 
Port ezchonl'•• welcomed. 
We are •1pot ca11t• buyers for olmou all electronic equi1>m•nt. 

Sond S. A.E tor our l 11tee1 ll1t or onr 50 rocolver1 and m1ny other lnftr ... 
Htlng ltem1. 

R.T. & I. ELECTRONICS LTD. 
A•ll•lll• Old Hall, AlbYUlt Road, London E.11 Tel: 01-sn 4f U 
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INCL. THE NEW E35~115/230V AC & 12V DC 

MICROWAVE COOKERY BOOK 
£1.25 Incl. Po•tar e 

LEADING MAKES OF' MICROWAVE OVENS FROM £199 Inc. VAT 

KEENEST PRICES INCLUDE UK DELIVERY 
Open T u...Sat tO.JO.t.30, 1.JM.JO (An 1afone out of hou rs) 

ASHLEY DUKES FARNCOHBE ST, FARNCOHBE, 
GODALMING Tel 23279) SURREY 
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Can YOUR Antenna 
do all this? 
You've read our ad1 wllh thelr recent testlmonlals and user historles-10 
this month w e thought we'd remind readers of the •olllng point• of the 

JOYST.ICK VFA (World Patents) 
* Only 7' 6" Iona, comes In 3 easily a11embled secUons. * TunH. O·S..JOMHz, no gaps * Matching Anteon• Tuner. * No harmonic resonances-means that tho highest efficiency transfer of 

power and waveform from T X to ether takes pf ace. In turn this 1n1u101 

that TVI and other epu_rlous emissions are Just not substantially preaent4 * Low angle radiation as i!ln effective ground plane-that husbanded 
power goes on to reach da.tinatlon with the leatt number of lo11·makfna 
skips. * Gives receiver addiUonal front end aefectlvfty a nd gain- reduces c.ros.s­
mod .-nd out o f band blocking. * Your Jn.-tallaUon can be 11taltored"' to spAce available. Install VFA on 
mast or chimney or In roof space with a lono orthott feeder-or SIMPLY 
STAND IN THE SHACK. One dellghled user proved hll VFA by opera· 
ting FROM A BASEMENT I 

ALREADY IN USE BY AMATEUR TRANSMITTING AND SWL STATIONS 
WORLD-WIDE AND I N GOVERNMENT COMMUNICATION. 

SYSTEM 'J' SOOw. p.e.p. £42 60 (improved 'Gl' • 
on receive) 

PARTRIDGE SUPER PACKAGES 
COMPLETE RADIO STATIONS FOR ANY LOCATION 

All Package• feature the World Record Joystick Aerial (System 'A'}, 
with 8; feeder, all necesury cables, muching: communication head .. 
phone.. Deliv. Securicor our risk. ASSEMBLED IN SECONDS! 
BIG CASH SAVINGS! 

PACKAGE No. I. 
~above with R.300 RX SAVE £17.281 

PACKAGE No. 2. 
11 offered with the FRG7 RX. SAVE£1l.l1! 

PACKAGE No. 3. 

£210.55 
£193.11 

N ew low priced packa1e, featurint the £154.86 
all-solid state SMC 73 Rx., with all the 
Partridce extras. SAVE £17.281 

RECEIVERS ONLY, inclusive deliv etc. 
R.300 £184.50 FRG7 £162.00 SMC 73 £128.81 

Just tel ephone your card number-

E phone 0843 62535 (or~ 
62839after office hours) 
or write for details, send 

8-tP stamp 

NOTE.: All prices are those current at time of closing for press, inclusi•• of 
then current VAT and carriage. 

G3CED G3VFA 

Box 6, Partridge House, Prospect Rd., Broadstairs, CTIO I LO 
(Callers by appointment) 
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VHF 
ll0gerGIAY N 

ANTENNAE 
l!ryon GllWX 

145MHz MOBILE AERIALS 
We can supply either V1 (unity gain) aerials or loaded IA with 
.atdB gain. All are5G!llmpodnnce nnd cnn be supplled with hlngo 
or 2BA screw fixing. See our provlous adverts (Rad. Com., 
p. ao. p. 153) or sae ptease1or lists. All piece parts are avallable 
separatoJy. Tho following list represenla a small part of our 
rango. 

Hlngo 2BA Screw Notea PrJce 
AS-6 A6-5 £6.22 
A52-6 A62-5 1 £7.51 
AS-2 AG-1 2 £4.l! 
63·6 114-4 1, 4 £9.20(£7.64 

CPWSI CPW58 6 £9.41 
MB·6 7 £1Z.44 
LMSBH LM58S B £:1.116 

VAT EXTRA 12t% 
Carriage exlra, £1.&0(up to.s ilems) lorf.\, 70p each :fA. 

Notes: 
1. Has moulded •m UR76 cnble. 2. t.\-olhcrs tA. "4. Boot mount. 
6. Window cllp with BNC socket. 7. Mognotlc mount. 8. Whips 
only-no buu. 

We wlll ba at many of this vears rallles, so collect your ae_rlals 
and save on carriage charges. · 

CRAYFORD ELECTRONICS 
6 Lovelace C:lose, West Klngsdown, 

Sevenoak:s, Kent TN15 &DJ 

~ 24Hour Answer Service~ 
~ 047485 2577 liiliiiiiiiJ 
PLANET COMMUNICATIONS LIMITED. (Reg. In England No. 1285841 In 
1976). We with to announce that !he e_bove Company wlll In future lrade H 
COM·TEK (Mids.) Ltd. This wlll avoid any confusion which may have 
occurted with products bearing tho same namo but not manufactured or 
sold by us. 

(MIDS.) LTD. 

Reg. Office : 506 Alum Rock Road, Birmingham BB 3HX 
Tel. 021-328 6343 Telex 339938 (RSSBMG) 

2ML-144MHz Linear Amplifier FM-SSB 
100w PEP Output 

TV2A-28/144MHz Transverter 
100w PEP output 

EXPORT ENQUIRIES WELCOME 

UK Agent 

STEPHENS-JAMES LTD 
47 Warrington Road, 

Leigh, Lanes. WN7 3EA 
T el: 0942-616790 
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Tune into the world •.. 
The 31st edition of World Radio TV Handbook ... 

the only complete directory of international 
broadcasting and TV stations ... endorsed by 
UNESCO, Eurovision, lntervision and the 
world's leading broadcasting organizations. 

Includes ' Listen to the·World', a special editorial 
section; the latest world time charts and tables; 

with comprehensive coverage of short-wave, 
. _long-wave and med_ium-w~ve. r - - - - - - 1 The essential ·guide to anyone associated with I Please send me copies of I 

broadcasting 0rteleViSiOn • .. national Or WorldRad10TVHandbookat£Seach . 
• . , . / I enclose a cheque for£ ___ _ 
international, professional or ~mateur DX-er. /NAME I 

Copies at £5 each can be obtained from / ADDREss I 
Argus Books Limited, Station Road, / I 
Kings Langley, Herts. / 

,------1 
I I 

I I 
L----------.J 

NEW PRODUCT UP-CONVERTER 
MODEL UC/I 

Synthesiser Controlled General Coverage Receiving Adaptor Plus Two-Metre Converter 
for Receivers Covering 28-29MHz and/or 144-145MHz 

Model UC/1 converts any existing amateur-bands-only receiver which has coverage of 28-29MHz or 144--145MHz (e.g. HF 
bands receivers or transceivers and 2-metre "all-mode" transceivers) Into a general coverage receiver with equlvalent high 
performance. Compared with the alternative of purchasing a separate receiver for general coverage, Model UC/1 avoids 
wasteful dupllcatlon and gives better performance for less outlay. 

Data sheet for UC/t aval/ab/e 
free on request. Also available: 
Frequency.agile Audio Filter 
Model FL1; Universal RF 
Speech Clipper; detal/s on re· 
quest, or refer lo our advertise­
ment In the last Issue. 

e Gives complete no-gap coverage from OOkHz to 30MHz, in thirty e Overall performance Is llmlled primarily by that of the main 
switched 1 MHz bands. receiver. 

e Also operates as a 2-metre converter with receivers covering e Straightforward digital switch selecllon of the desired 1MHz 
28-30MHz. band segment eliminates critical adjustments such as "tuning 

e Two separate outputs are provided, one for 144-145MHz and the for lock''. 
other for 28-29MHz receivers. e Built-in aerial attenuator. 

• No receiver modlflcatlons are required. Model UC1 simply e Frequency synthesiser locked to 1 MHz crystal ensures excellent 
connects In series with the aerial feeder. frequency stability. 

Price £97.50 plus 12~% VAT Total £109.69 (lncludlng delivery UK) 

DATONG ELECTRONICS LTD. 11 MOOR PARK AVENUE, LEEDS LS6 4BT. TEL 0532-755579 

RADIO COMMUNICATION May 19n 409 



RTTY TERMINAL UNIT 

Eurocat model STSB 

* Tuning indicator auanaement using LEDs to aid receiver tuning. 

*[Bulll·in AFSK 01clllator for use with AM. FM, or SSB tr&n•mitter. 

* [lnput:oain control and level Indicator to give correc-t operating conditions. 

* Front ~nel conhol1 for 
170Hz/U5Hz shift 
N ormal/Rover•• shift 
N ormal/Reveno AFSK 
Raceiv•ITran1mlt 

*~Housed in attractive metal cabinet 11}6 x 31· x . .... 
* Suitt-In mains P.S.U. for e l oc-tronlc circuits and teleprinter magnet. 

*;Ready usemblod. te•t•d and ouillanteed for 12 months. 
* Price onli; £70.00 + VAT. (£8.75). 

+ can. (£t.2S). 

* Version w ithout A FSK oscillator £60.00 + VAT. (£7.50) & carr. (£1.25). 

G3PLX VIDEO DISPLAY UNIT 
Many of the components required for this project described In last 
month's Radio Communication are available from us. including all 
the integrated circuits e.g. A YS-1013, SN74188 (ready program· 
med), 2513, 2102 etc. Send SAE for list. 

OTHER RADCOM PROJECTS 
Digital Frequency Counter and Timer by G3MFJ/G3KEP­
March '76. 7400. 19p; 7473, '40p; 7475, 56p; 7490, 58p; 74121, 43p ; 
74196. £1.62; MC10116, 72p; SV reg, £1.90; LED, 29p; 2N706, 22p; 
Toggle switch. 68p; 9V mains transformer. £2.00. 
SSB Transceiver by G3ZVC-Sept. '74. Complete kit £73.50. 

2M A.M. TX/RX by G3TDZ-Jan. '73 and VHF/UHF Manual. 
Complete kit for Receiver. £21.60; Transmitter, £9.40; Modulator. 
£3.85 (does not Include PCB or transformer). 

Mini D.F.M. by G3XGP-June '73. Complete kit using 1MHz clock 
oscillator, £41.75 (plus SOp for 30MHz l.c.s.). 

Stereocode Processor by G6CJ- Sept. '75. Complete kit, £16.95. 

Reprints of above ar1icles, 20p plus SAE. 

A bove prices include VAT. Add 20p p. & p. 

SEE US ON STAND M2/3 AT ALEX ANDRA PALACE EXHIBITION 

DEPT. 705, COMMUNICATIONS HOUSE, 20 WALLINGT ON SQUARE, WALLINGTON, SURREY, SM6 8RG. 
Tel : 01-669 6700 Open 9am to ~pm Mon.·Fri., 9am to 1pm Sat. Closed for lunch 12.45 to 1.45. 

CB ELECTRONICS 
UNIT 3, 77t ORMSKIRK ROAD, PEMBERTON 
WIGAN WNS 8AT Phone Wiga n (0942) 216567 
Alao at: N .W . ELECTRONICS, 769 STOCKPORT RD., 
LEVENSHULME, MANCHESTER 19. T el: 061·224 4911 

Not Just another new firm, but people with a wealth of 
technical experience and k now·how relating to 
amateur radio techniques, requirements and servicing, 
who will always be pleased to advise and assist In all 
respects whether It be sales, service or Information. 

HOW TO FIND US 
From M6 Junction 26 follow signs for Wigan A577. At flrst 
traffic lights (T Junction) turn right towards Wigan. At next 
traffic lights you are there but turn left, then 10 yards turn 
right by telephone kiosk and shop Is stlghtly to your right. 
Plenty of parking space. Distance from motorway ! mile. 

From Wigan follow A577 for Skelmersdale to traffic lights 
at Pemberton (Swan Hotel on your left). Turn right then 
10 yards and right again by telephone kiosk. Distance from 
Wigan 2t miles. Closed Wednesday 

SEE US FOR YOUR REQUIREMENTS OF: 
YAESU 
UNIOEN 
ELECTRONIC DEVELOP· 
MENTS 
J. BEAM LTD. 
HY GAIN 
C.O.E. 
8ELCOM 
S.S.M. 
WESTERN ELECTRONICS 

HF & VMF Recolvcre, T1anscelver1, el c . 
HF & VHF Transceivers. 

VHF Tr111n1verter1, llntars, Wavemelets. 
VHF Antenna.a. 
HF Antennas 
Rotators 
VHF Tro.nacotvera 
VHF Convettots, Tranavtrlors etc. 
Antenl'las. MulUband Treps, Antenna 
Switches, Tower&, otc. 

Par1 oxchances welcome H.P.o.nd credit terms 8.A.E. atltnquirits 
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"~o.slep"-tbe te.steb ~~~A;~Rs 
anb probeb ~ntennae ~~~:S 
Send fCN HANDBOOK containing fulldetalls of Ant.nnu •nd 
olher l«hnlcal Information. 33 pages SOp. Refundable upon 
purchase of Antennas. 

SOME ANTENNAS 
Muatang 3 Elements, 10, 15 and 20 metres 
TA-33 Jr. High Power Model Incl. Batun 

TAS3 Jr. 
TA32 Jr. 
TA31 Jr. 
ELAN 
TD-2 
T CD·2 

3 Elements, 10, 15 and 20 metres 
3 Elements, 10, 15 and 20 metres 
2 Elements, 10, 15 and 20 metres 
Rotary dipole, 10, 15 and 20 metre• .. 
3 Elements, 10 and 15 metres 
Trap Dipole 40 and 80 metres 
Trap Dipole 40 and 80 metres com­
preased 

V-3 Jr. Trap Vertical 10, 15 and 20 metres . . 
Atlas Trap Vertlcal 10, 15, 20 and 40 metres 

SWL ANTENNAS 
SWL-7 Dlpole 11, 13, 16, 19, 25, 31 and 49 

£90.00 

£82.00 
£70.00 
£49.00 
£30.00 
£58.00 
£27.00 

£33.00 
£22.00 
£40.00 

metres . . £21.00 
RD·5 Dipole 10, 15, 20, 40 and 80 metres . . £21.00 
Orbl1 Vertlcal 11, 13, 16, 19, 25, 31 and 49 

metres £36.00 
Prices correct at time of going lo press. 

MOSLEY 
ELECTRONICS 
LIMITED 
AdmlnflbatJv• Addre.ae only 

196 Nqrwich Road, 
New Costessey, 
Norwich. NR5 OEX 
ENGLAND 

(All antennas available ex works carriage and VAT extra) 
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J.BIRKETT 
RADIO COMPONENT SUPPLIERS 

Member of the ARRA 

TUNING CAPACITORS with dhect drive. 5pf ~ 75p, 30pf M 85p, 50pf @85p, 
ns + 12Spf @ SSp, 100 ... 200pf '.!; 55p, llO + 180pf @ 60p, 200 - 200 .,. 25 -
25pf @ 55p, 500 + 500pf 14 IOp. 
TUNING CAPACITORS with •low motion drl vo. 300 + 300of iY 55p, 300 -
400pF @ S5p, 400 + SOOpF ~ 55p, 500 -'" 500 + 25 + 25oF @ 5Sp. 
MINIATURE BUTTERFLY PRE· SET TUNING CAPACITORS Solndloc•n 
be eaally e•te.nded. 25 >c: 25pF ~ SOp, 25 K 25pf wide 1paced '® 55p. 38 > 38pf 
((!. 60p, 38 • 38pF wide soacod ti) 650. 
SPECIAL J . F.D. PIS TON TRI MMERS ·a IO 28pF @ 33p each. 
MULLARD TUBULAR TRIMMERS 18pF@ 15p each. 
OXLEY MINIATURE AIR-SPACED TRIMMERS 8oF.20pF,30pF,50oF. A ll •! 
ISP ooch. 
SUB·MINIATURE 10 • I OpF DIFFERENTIAL A IRSPACED PRE· SET 
CAPACITORS @ 22p. 
COMMUNICATION SERIES OF I .C's Unlostod consl•Hno ol 3 R.F .. 
1 .., 1.F., 2 x VOGAO, 2 " AGC, 1 I( Miko Amp, 2 x Double Ba lanced 
Modulnlor, t x Mixer. Tho 121.C's with date tor £3. 
ARll L.F. CHOKES at f.t oach brand new. 
100 MULLARD cm CAPACITORS assorted ~ 510. 
10 AMP S.C.R's 100 PIV @ 25p, •oo PIV @ 60p, 800 PIV ® 60p. 
X BAND GUN N DIODES with data at £1.65 . 
FT2.43 CRYSTALS 80<0. 8100 @ 75p, 7620, 7720, 7~·7, 816~i-7. 8233·3, 8300. 
11366'7, 8484·3, 8650, 8116·7 I Hz. A llot 40p each. 
DUAL GATE MOS FET'I LIKE 40613 al 33p each or 4 for £ 1.10. 

BFS %1 MATCHED PAIRS OF N CHANNEL FET &160p P•lr. 
2GO ASSORTED ;.* w•ll RESISTORS ~ 7Sp. 
6 ASSORTED IOM I OX CRYSTALS s £2.16. 
2•5 GHz DUAL TRANSISTORS Untutod at' lor 57p. 
ITT or STC 10·7 MHz CRYSTAL FI LTERS B.W . ::: 6kHt ~ £<. 
X BAND DETECTOR DIODES LIKE SIM 2 @ ISp, IN 23 > 2Sp, 
LOW NOI SE STRIPLINE TRANSISTORS LIKE BFR N II ot £3 each. 
SOLDER·IN FEED THRO'a 6-lpF, 300pF, 1000pF. Alt 20p doc. 
IOOOpF SOOv.w. DISC CERAMICS 01 20p doz. 
'to I FRICTION S LOW MOTION DRIVE ol SSp. 
T EXAS 800 MHz FETS BF :isl at 25p each. 
SILICON SOLAR CELLS 0-5 Volt SmA ,,_ 35p. 
ITT N PN 300 MHz TRANSISTORS TMll 24 lor 601>. 
PHILLIPS 455 kHz CRYSTAL FILTERS with connections .; 55p. 
REGULATORS Un 7'l3 fi SOp, LM 309K ~ .Cl. 10. MC 7812CP !- £1.10. 
GLASS WIRE ENDED CRYSTALS 28 kH<, 28•5 kHz IS SOp. 
20 ASSORTED FTZCIA Nth HARMONIC botweon 71MHz to 'l8MHz for £1.10. 
100 ASSORTED S UB· MINIATURE DISCS tor 570, 
2GO ASSORTED t .; WATT RESISTORS lor 75p, 
60 ASSORTED W IRE WOUND RES ISTORS 1 to I 0 W att lor 570. 
2GHz ST RI PLIN£ N PN TRANSISTOR9 ' 11ke BFR90/91 'ii, £J each. 
2N :Jiit T YPE FET's at 20p ooch. 6 lor 75p. 
TANTELUM BEAD CAPACITORS · 1µ1 3Sv.w., ·ISµf 35v.w., '41µ 1 35v.w .. 
•68µf 35v.w .. tµI 35v.w., 2 ·21'-f 35v,w., 4•7µ1 tOv.w,. • ·7i-1t 35v.w .. 5µf 25v.w., 6 ·8µf 
25v.w., 6 ·81,f 35v.w., 10,.1; t 25v.w., ISµf 20v.w., 20/JI 8v.w., 22µ 1 16v.w., 33µ125v.w .. 
'7µ1 6 .... w., allot gp each. 
900MHz TRANSI STORS N PN BF22' ol 10 for 51p . 
10,ooo, .• 116v.w., ELECTROLYTICS slzo 31" • ,,.. ••• 15p. I lor SQp. 
DIVIDE BY 2 300MHz COUNTERS with dalo rp, 80p eoch. 
2GO + 200 + IOOµ f300v.w. EL£CTROLYTICS 1he21' x Wot25p, 10lor £1.SO. 
VHF TRANSI STORS 2N 918 ~ 25p, BFY 90 ~ 50p. 
TEXAS PNP POWER DARLINGTONS TIP 111 • 3Sp, 3 fo• 85p. 

PLEASE ADD 20p FOR POST AND PACKING ON ORDERS 
UNDER il. OVERSEAS ORDERS AT COST 

25 THE STRAIT, LINCOLN LNl IJF. Telephone 20767 

KWI07AN TEN NATUNING 
SYSTEM 
lnc:orporeto1 E~? match, SWRtRF 
Power mettf dummy load. A nlonna 
swttch. High power ve1slon KW t09 
ls av al lable, 

KWm RECEIVER 
Ono of tho nnoat .Amateur Band 
Roc.ttvera on th1 ma1kot. SS8 n1ttf' 
end ••o" mulUpfior. Excellent aensl· 
hvltv And atebJllly. Two IDttd tuning 
10-1fi0 meuu. 
Writ• o' p hona for catalo9ua --y- KW 20l I 

AMATEUR RADIO PRODUCTS 
DECCA COMMUNICATIONS LTD 

' ' 
•Easy terms on 
equipment available 
over 12, 18 or 24 
months 

. ·~. 

' ""., • & • ~ 

. J. J '--i ~) 
I .... 

' 

KWIOSMon.y 

[;J 
ltor Scope 

Monitor your 1rensml.uions 1G- 16Dm. 
Two·tonot8't ooner1"1tor l ncorporntfJd. 
to onauro ootlim1.1n1 llnearllv for SSS .. 

Cramptons Road, Olford, Sevenoaks, Kent TN14 SEA. Telephone: Sevenoaks (0732) 50911. 
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EASY TERMS 

AMATEUR RADIO 
EXCHAllGE 

Proprietors: Brenda Aptaker, Bernard Godfrey (G4AOG) 

T he A laddin's Cave for the enthusiast, with a secondhand selection 
that is second to none. Come and browse • .. Come and buy .•. Come 
and have a cup of Brenda's coffee either way ! 

SECONDHAND NEW EQUIPMENT 
Hundreds of items, including as we 
go to press, IC202, FT101E, FR101 
and 221 R, NCX/5, Trio and Eddy­
stone Receivers (including EA12), 
Termi-printer and V DU. 

Phone for full details of current 
stocks and opening hours. 

Full range of Yaesu, lcom, Stan­
dard, FOK, Swan, Microwave 
Modules, QM70, Antenna Special­
ists, Bantex, Jaybeam, KW, Hy­
Gain etc. 

* NOW IN STOCK * 
IC202/215/240 

FRG7. Multi 11 and U11 

UP TO 3 YEARS * See us on our Stand at these Summer Rallies-Alexandra Palace, 
Southend, Maidstone, Elvaston Castle, Portsmouth. 

2 NORTHFIELD ROAD, LONDON W13 9SY. Tel: 01-579 5311 

M.K. PRODUCTS HARTLEY CRYSTALS 
Grffn Lane, Milford, Godalmlnr, Surrey GUS 6BG 

G3LIV G3JDO . 70cm HC11/U : T x range: 12MHz Rx rango:84MHz 
HCZS/U : T x range: 24MHz Rx rango: 34MHz 

5 LANCASHIRE DRIVE 
BELMONT, DURHAM 

SSTV 
WOLMD SSTV K EYBOARD. Wo now have the pc board ovolloble for 
thla keyboard from tho SEPT 74 CO MAG. Tho board Is 330mm by 16Clmm 
ftbreglaaa and tinned but undrllled. A ts.page Instruction book wlll be 
aupplled with eech board. £10.SO 
DK1BF SSTV PREAMP. Pc Board now evallablo for this front end 
fUte-r. Goes In aeries between Rx and monitor, great holp In reducing 
Interfering signals. With reprint, glas$ board. £2.70 
SSTV aet of 6 printed circuit monitor bO!lrds, with 22 page booklet on 
hints and tlpa on construction, drJlled. £1.60 
SSTV act of above boards wired and tested read)" to drop Into monltor 
chasele, complete trom slo In to seen out. £U.to 
SSTV c.ablnel, ready drilled and punched tor our boards, lront panel 
control• and crt window nll cut. U.80 
Low voltaae pc boatd tor 12-0-12 a t tamp for monitor. £ t .to 
EHT voltao• pc board for flnal anode supply of crt. £ t .70 

RTTY 
Solld .-tale demodul•tor , module, Includes double current mnonel 
drlvors, bullt In tuning meter clrcull. Complete except lor power supply. 
With tctl tape and lnstrucuon boo~leton wlrlno Into printer. £28.50 
PS U, read)" bullt end 1ested for all voltages needed to drlYo abovo do· 
modulator Includes transformer and m.agnel voltegc1. £18.00 
Complete RTTY demodulator unit(~ only) comprising of above two 
boards In ettraetli.ie two tone plasllc box, smart front panel all pruos 
supplied, tuning meter fitted slandard. £St.SO 
A FS K gener-ator board, wired and tested, 170Ht £7.90 
Wa will soon be adding this board Into our rx only units to cover T x side as 
well. 

Please send SAE for forthor detail• or phone Durham 63111 Evenings. 
P ostage to ild'd to above price:s .. 
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Channolo: SU8, SU20, RB2, RB4, RB6, RB10, RBt4 
2.m T x ranott: e, 12. 1aMHt Rx ranaeu U, 44, S2MH1. 
HC2SIU S implex chann ofo: 145•0, 145·2, 520, 521, 522, 523, 524, S25, 145·8 

R•SN&t.,. : RO, R1, R2. R3, R4, RS, R8, R1, R8 
RJc Cry1taJ1 for rep ntN lnputa: R3, R4, RIS, RS, R7, R8 

2m Tx rangoa: 4,8MHz. Rx rango1: to, 44MHt. 
HC'/U Channel&: 145·0, S2C, 521, 522, 523, 524, R3, R4, 116, Re, R7, 145·8. 

40·5000 for Combrldge tuneble converofon (Rid. Comm. Dec. 1974) 
fncluolve price a.to each. Phone 04 868 7597 Giro 35 583 4007 

YOUR CRYSTALS SENT PROMPTLY BY FIRST CLASS POST 

GlDYM ANTl•T. V.I. AERIALS 
3 x lip 1t•mp1 &. LARGE S.A.E. Brings you our atrlal articl e written 
atraight from t he ahouldor st.ltlng facts, not fantasy, fists, price• of GS RV' a, 
G2DYM'•• T,.p-.d1-polet and other aerlaJa for the T x amattut & S.W.L, 
wtth coplH of h oneat genuine testfmonlala from users of our custom 
bull1 ···•al•, dealoned by ex-B.B.C. T RANS MITTER & AERIA L 
ENGINEER. G2DYM. 

LAMBDA ANTENNA STUD FARM, WHITEBALL, 
WELLINGTON, SOMERSET. 

JAMES & MARTIN ELECTRONICS LTD 
Staines Road, Feltham, Mlddx. 

PROT OTY PE A ND PRODUCTION METALWORK 
Specialists to the Electronics Industry. Panels, chassis and 
sheet metal details. Milling, turning, drllllng. Machining In all 

metals and plastics. G3VVB. 
T el . ot.570 3127 Plant list on application. OS Ref TQ 113748 
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There•s gold in 
communications! 
As pa.rt of a large electronics 
organisation - G EC-Marconi 
Electronics Ltd. -we are called 
upon to engineer systems for 
widely differing customers 
and environments. In the past 
these have ranged from the 
palace of an eastern prince* 
to the effluent pumping 
stations of a local authority! 
Just about the only thing in 
common between them being 
the use of mobile radio at VHF 
and UHF to give the vital 
communications link. 

We are looking for Systems 
Engineers, to expand these 

«tB mobile radio 
A GEC-Marconi Electronic~ Company 

facilities, men or women who 
have knowledge and capability 
in the fields of mobile radio, 
tone signalling, P.O. lines 
and field survey or 
commissioning work. 
Qualifications would ideally 
be to H.N.C. level or better 
but proven ability could be 
equally highly regarded. 

If you are keen to join a 
company with exciting job 
prospects, competitive 
salaries and the possibility 
of travel at home and abroad 
contact:-

T. Ford 
GEC Mobile Rad io 
Marconi Communication Systems Limited 
Marable House. Great Baddow, 
Chelmsford. CM2 7QW 
Telephone: Chelmsford (0245) 73331 

Complete equipment range and system planning capability 

*The prince, like King Midas, liked golden objects near at hand -
so we provided a gold radio telephone handset! 
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CLASSIFIED ADVERTISEMENTS 

Private advertisements tsp per word, minimum £2.50. 
Trade advertisements 25p per word, minimum £3.00. 
Box number 30p extra to wordage or minimum. 
S emi-display 1/12 page CH' x 3") £17.50. 

1/16 page W x 3') £t2.00. 
Please write clearly. No responsibility accepted for errors. 
Latest date for acceptance-4th of preceding month. 
All c lassified advertisements must be prepaid. 

Copy and remittance to: 
ADVERTISEMENT SECTION 
RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY STREET, LONDON WC1N 2AE, 

FOR SALE 

RCA VALVES 7360, £6.90 ea; 6146A, £4.65 ea; 6146B, £5.50 ea; 
matched pairs, 50p extra. Prices Inclusive. A. E. White. G3HCU. 
QTHR. Tel. 0306 730 215. 

QSL CARDS printed on glossy cards, competitive rates. The 
Caswell Press, 11 Barons Way, Woodhatch, Reigate, Surrey. 
Reigate 44916. 

VDU WITH KEYBOARD and monitor. 21 lines of 80 characters. 
Full page. M.O.S. memory. ASC11 coded. Up to 9600 Baud. £300 or 
exchange hf/vhf Tx/Rx. Box RSGB 163. 

QSL CARDS. Sae for samples. Bailey &. Co, 35 Whltecross Road, 
Weston-super-Mare. 

G.I. AMATEUR SUPPLIES G13ZIA for Trcvrs, Rx, Tx, Antennas. 
M ies, etc. Trade-In's welcome. Large stocks at 10 Church Street, 
Enniskillen, N. Ireland. Tel: (0365) 22955. 

A DATE WITH SUSAN, GB3SN repeater handbook. Essentia l 
reading for all users of the repeater. Send 50p + large SAE to U.K. 
F.M. Group (Southern), 12 Meadow Way, Aldershot, Hants. 

ORT. Quantity 1942-50 T x-Rx equipment, Sig-gens, Valves, 
components, PSU ; USA, German, British. S.A.E. Lists. 'AREM' 
works, Prospect Road, Alresford, Hanis. 

QUALITY QSL CARDS. s.a.e. for samples by return post 
(Including Silver Jubilee styles). Quick delivery, Compallth Printing 
Services, 115 Promenade. Cheltenham. Glos. GL50 1NW. 

TELETYPE M15's 'receive only' teleprinters for sale. Five pounds 
each. Buyer must collect. Call Angela Howard 01-353 2282 

QSL AND LISTENERS' CARDS. Competitive. quick service. 
SAE brings samples by return. G3VZF, 5 The Close, Radlett, Herts. 

WANTED 

RADIO TELEPHONE EQUIPMENT. Telephone Cambridge 
(0223) 860555 or Cambridge (0223) 50668. Best prices paid. 

MISCELLANEOUS 

PATENTS and TRADE MARKS-Booklet on request . Kings 
Patent Ageny Ltd (B. T. King, Reg Pat Agent)-146A Queen 
Victoria Street, London EC4. Tel: 01-248 6161. Telex 883805. Estab­
lished 1886. 

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: 
The 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 recot ding service). 
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MONITOR to CHANNELS WITH A SCANNER 
FM-10A. A basic PCB module which scans uo 10 10 cryslol channels. Use with 
diode switched rigs or add your own diode switching or reed relays. Autostop 
end will lock from PTT. Miss Channels ii desi red. Needs: 10-14V and switches/ 
lndrcarors. Now £9.10 bullt or £8.0S kl1 Inc. P & ?. 

FM·21 Simplified version. Sc~ns 2 channels. Aulostop. £2.ts built only. OC!tails 
ot either S.A.E. 

A . L. BAILEY, 9 Alberta W alk, Worthing. BN13 2SG 

FROM GIMWW ••• 
UR67 low loss thick SO ohm COAX • • • 30p per metre, post 4p per melto. 
Copper PCB. Bargain pack of 15 mixed slzod plucos. £ 1, posl SOp. 
I cor• s.cr•• ned cable only Up per metre. post 2tp pN metre. 
1.000 mixed c arbon nlm rests-tors, not moro tht\n 7 oi each, £4, post SOp. 
SRB miniature aolderlng hons. 240V 18W, now Uno. £3.50, post :SOp. 
UR7D • .• 75 ohm coax . . . 10p par met10, post 2p pe.r metre. 
10 mlx.ed HCSU xtals., oood range, my choice. £t . post 15p. 
UR9S, SO ohm mlnleturo Nylon Coax, 4p per melfe, post i P per metre. 
All 1hls end moro et the Stmy Rally on 22nd Mey. 
W. H. WESTLAKE, CLAWTON, HOLSWORTHY, DEVON 

RACAL RA17 AND RA1t7 RACK MOUNTING 
COMMUNICATIONS RECEIVERS £225.00 & £300.00 

CARRIAGE £10,00. AIR T ESTED. FEW ONLY 

CVBIA RTTY CONVERT ERS· £25.00 CARRIAGE .£3.00 

JOHNS RADIO 
42A B RADFORD ROAD, BATLEY, YORKS. TEL: 47115t 

INDEX TO ADVERTISERS 

Aero &.Gencnal Suppllos 
A J H Eloct1onlcs •• 
Amateur Electronlc9 

397 
Cov~t /-; 

34a 
Amolour Radio Exchange 412 
A matour Radio Retalle<s Assn . . 398 
Amhtour Rftdlo Shop 403 

Ambit International 398 
A. L. Balley .. .,. 

B. Bamber 416 
Biiiboard Publications Ltd 409 
J. Birkett 411 

Booth Holdings Both 402 
8rodhurat Electronics •06 
Cambridge Kits •OS 
Calrontcs Ltd 
C 8 Efccfronlcs 

Clatbrook Englneertno ltd 
C & C Eleclronics •. 

Communications & Eloctronlcs 
Cpn. SA ... 

Com·Tok(Mlds) Ltd 
Crayford Eleclronlcs 
Dntong Elactronlc:s 

Aahloy Du11:es 
FAW Eleclronlcs •• 
Garex. Elcc:l.ronlcs .• 

G20YM Aerials 
GWM Radio Ltd 
Ham .. Spnrea .• 
Hrutley Crystals 
Heath (Glouceslor) ltd 

'10 
410 

•oo 
398 

Heller Eloetronlcs • • 
o. P. Hobbs Ltd 
lntorlaco Quartz Devices Ltd 
.!Jamos & Marlin Ltd 

.!Johns Rodlo • • 

<OS 

•oc 
J97 
•12 
<14 

KW Conlmunlcationa Ltd •11 
Lowtt Electronics . . Covet II, 338/9 
L ee Elecuonlcs 406 
Mftrconl Ltd •• .,.,3 
Microwave Modul{'S lid • . ~01 

MK Products 412 
Modular Elcclronlcs 397 
Mosley Electronlcs Ltd .,.10 
Portrldge Eleclronics 408 
'l'he Plessoy Co. ltd 
l?M Electronic Ser"lces 
C)M70 Electronics Lid 
IRadio Shack Ltd 
RT & I Electronlca •• 
Solid State Modules 
South Mldlnnds 

Communlcallons lid 
Spncemnrk ltd 
Slophen-Jarnc-s ltd .• 
Thanet Electronics •• 

•15 
"115 
40< 

35• 
•07 

•02 

.. 3'0/3 
•OO 
401 

.. 352/3 
IRcg Waid & Co Ltd 397 
W ntors &. Stanton Eleclronlcs •• 35011 
W estern Electronics (UK) Ltd . . mn 
W . H. Westloko •14 
Yaesu Muaen Co ltd • . 344[5 
J. Yu .. 349 
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Radio 
Communications 

Engineering 
Hampshire to £5,000 

Plessey Avionics and Communications at West Leigh, Havant, is a leader in the design, 
m a nufacture and development of advanced radio communications equipment a nd systems. 
A number of opportunities exist, at various levels, for e lectronics engineers. Th e work i"' 
stimulating and rewarding, and there is considerabl e scope for career progress. 

HF NHF Military Radio Design 
Successful candidates will be involved in the design of new products using advanced miniaturisation 
techniques. Experience of digital systems and RF techniques at HF and VHF would be particularly 
valuable. These appointments will be of particular interest to designers willing to work against short 
time scale development plans on products mainly for the export market. 

UHF /SHF Radio Relay Design 
Engineers to work on the design of transmitters and receivers at UHF and SHF, IF amplifiers, and base­
band amplifiers for multi-channel radio relay equipment. I t would be useful if experience included liaison 
with production. 

Radio Relay Systems Design 
Engineers for the design of overall radio relay systems, the development of sub-equipments and systems 
evaluation. Previous experience in the design and/or commissioning of radio communications systems is 
desirable. 

Candidates should be educated to degree level or equivalent and have at least two years experience. 
Situated in a semi-rural environment near Portsmouth, Chichester, the South Downs and several seaside · 
resorts, we are well placed for housing, shops, school and recreational amenities. Relocation assistance 
will be given where appropriate and there is a comprehensive range of large company benefits. Attractive 
salaries will be negotiated in line with experience and qualifications. 
Please write with brief career details or telephone for an application form. L. Wisc, Recruitment 
Manager, The Plessey Company Limited, Martin Road, West Leigh, Havant, Hants. Tel (07oc2) 639r. 
Applications are invited from either sex . 

• PIESSEY 
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B. BAMBER ElECIRONICS TERMS OF BUSINESS: CASH WITH ORDER, MINIMUM 
ORDER OF £2.00. 
ALL PRICES NOW INCLUDE POST & PACKING (UK ONLY) 
EXPORT ENQUIRIES WELCOME 

DEPT RC, 5 STATION RD, LITTLEPORT, CAHBS, CB6 IQE 
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY) 

CALLERS W ELCOME by APPOINTMENT ONLY 
Please enclose stamped addressed envelope with ALL Enqulrlea 

PLEASE ADD VAT AS SHOWN 

ALL BELOW-ADD 8% VAT 
RED LEDs(Mln. type) 5 for70p. 
VIDICON SCAN COILS (Transistor type, but no 

data) complete with vldlcon baso te.50 each. Brand 
new. 

FULL RANGE OF BERNARDS/BABANI ELEC· 
TAONICS BOOKS IN STOCK, S .• A.E. FOR 
LIST 

NEW FOR THE VHF CONSTRUCTOR. A range of 
tuned circuit• on former• with slugs and screening 
cans. f'requenclea quoted are epprodmale, and 
range can be greatly ex.tended b)' ualno varying 
capacitors In parallel. 
Type S Cl' square. dumpy type) 
Type SA 20 to 30MHz (when 33pf fitto<l In parallel) 
Type SB 35 to 50MHz (wllh link winding) 
Type SC 70 to tOOMHz (wllh link winding) 
Type SD 135 to t75MHz (with link winding) 
Type M (Min. I" square typos) 
Type MA 19 to 28MHz (when 33pf fltto<l In parallel) 
T ype MB 22 to 32MHz (when 33pf flttod In parallel) 
Type MC 25 to35MHz (when 33pfflttod In parallel) 
Typo MO 38 lo 50MHz (when33pf fltto<l In parallel) 
Type ME 45 to 60MHz (whon 33pf fltted In parolloll 
Typo MF 100 to llOOMHz (without slug) when 0 to 30pf 
variable fitted In parallel 
All the a.bove colts avallable In packs or nvo onlt 
(snmo typo) at SOP per puk of 5. 

NUT S PINNER SETS·SPIRALUX 
Model 2210 BA alzea, o. 1, 2, 3, 4, 5, 6, 8. U.10 
Model 2230 Metrfc sizes ~.4·S. s. S·S, 8. 7. 8, sa, 10mm. 
U .50. 

RAU Y SEASON HERE AGAIN flfyou require Items 
In our ads for collection at rallles or exhibitions, 
please give us a. ring to rosenio, and we wlll bring 
them along for you. 

PLASTIC PROJECT BOXES with screw on lids (In 
Bin.ck ABS) with brats Inserts. 
Typc N82 approx. 3l. x 21· x Ii' SOp each. 
Tyoe NB3approx. 4}. x 31' x H'60p each. 

PYE PFI UHF POCl<ETFONES. can be convorto<I to 
70cms. Complete, but unte1ted, with circuits, Iese 
batterla1, £25.00 pair, (tTx + 1 lb). 

THIS MONTH'S SCOOP PURCHASE, PYE 
CAMBRIDGE A.M. AUDIO PCB. Brand now, top 
each, or 4 ior £2..00. 

CHARGER PCBs lor ITT Starphono batteries (12V), 
wllh battery compartment. Requires 28VDC a t SOmA. 
Contains tran1l1lorlsod circuit for constant current 
llmltlng. £%.75. 

BARGAIN PACI< OF LOW VOLTAGE ELECT RD· 
LYTIC CAPACITORS. Up to 50V working, 
Seatronlc manuracture. Approx. 100. £1.50 per pack 
(+ 121% VATI. 

TUNED COILS, 2 .. .tlon coils, around !MHz, with a 
black smart tuning knob. which moves an Internal 
cor• to v11ry the Inductance, many usee, eaally re­
wound,StorSOp. 

110V NEONS, screw-In typo, 4for50p, 
SPEC/Al OFFER 
S TARPHONE HIGH BAND RF PC BOARDS, 

with conversion data tor making Into a GOOD 2M 
CONVERTER. (All that It needed: 1 •lal, 7 capt., 2 
resl1tora. and 9V DC). PCB conta.ln1 2 Dual oate 
Mos Fet RF otegu (3N140), Diode ring mixer, 8 
1tage 0 1c/Mulltpl11r. All on on& PCB, approx. 
el:zo 6"' x 1!", ext. connectlon1, 9V DC 1upgly1 AGC 
(can batett fb:ed blat. or RF aaln control) Ant. Input, 
IF output (work• from a few MHz to over 30MHz). All 
Brand New £1.50 each, whllo ttocks laet. 

PYE SSB125T P.C. BOARDS (All brand new wllh 
circuit dlagramo) 12V DC. 

SSB RF FRONT END PCB. ~ channel, 3-15MHz, RF 
and Mixer 1taao1, ant In. 1·•MHz out t.2.00. 

SSB CHAMNEL OSCILLATOR PCB. C channel, 
wllh trimmers, for4 fundnmontn.1 xtafs (2 etaae) £t.OO. 
SSB AUDIO AMP PCB (3 stage) £1.50. 
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ALL BELOW-ADD 8% VAT 
SSB HMHz OSCILLATOR & AGC AMP PCB. 

(1111 xtal) £1.50. 
LIMITED SUPPLY ONLY, •• ORDER NOW/ 
TIUPHONI! HANDSl!:TSwlth "PRESS-TO· TALK" 

button1, on curl y lead, br.nd n1w. £3'.50 (few only). 
PERSPEX TUNER PANELS (for FM Band 3 tunero) 

mart:ed88-108MH1 end Ch1nnel10..701 cle1rnumbet11 

reat blac:ked out. 1m1rt modern appellranc•, 1h:1 
approx. 81' + H". 2 fo•35p. 

MIXED COMPONENT PACKS, cont.olnlng roslo· 
tort, capacltota, awltchee. pot .. etc. AU new, and 
hundrodo of lt•mt, a.oo per pact, while otockt laat. 

VAIUAaLI! STABILIZID POWlR SUPl'LY, 
Maino fnpul, l>-2CV output, ttablllzed and current 
limiting at SOOmA + 32V at 50mA. Brand now by 
BrltJ1h manufacturer. SIH appro1. 71"' + 2i"' + 4", 
c:ompltte with extornal 5kohm S-tum pot for voltage 
control. Conn.ctlon data •upplled. CJ.to. 

1'11104RAMMERS (Magnetic devices) conlaln 9 
mlcroawltche1 (1ultabl• for mains operation) with 9 
rotstlng camt, all lndMdu1lly adJu1tabl•. ldMI for 
owllchlng dloco llghto, dlt play1, otc., or Industrial 
machine programming. (Need 1tow motion motor to 
drive c1m1, not •upplled) 9 1Wltch v1raton. et.It. 

PLUGS & SOCKETS 
BNC PLUGS (tI•eqUlp) 5 ror £1.SO. 
N·TYPE PLUGS 50ohm IOp each, 3 for £1.St. 
Greenpar (GE300015) Chuolo Lud Tarmlnallono 

(Theae are tha unltt which bolt on to the c:hQtlt . 
the lead It 1ecured by tcrew c:•i:>, end tho Inner oi 
the coax paaae• through the cha11J1l. 30p ••ch. 4 
for £1.00. 

PL.25i Plugs (PTFE) Brand now. pacl<ed with reducero, 
ISP ••ch ors tor £100. 

SD23i Soc~el.I (PTFE) Brand new, (4 hole flxlng typo) 
50p each or S far £2.ZS. 

VALVES 
OOVOS/20A (ex equlpmenl) Q.00. 
QQVOS/IO(ex eoulpmentl 75p or 2 fo• £1 .20. 
ZQIA ceramic (ex eq_ulpmenO £2..GO • •ch. 
DIET·ZZ (ex eoulpment) t for £1.00, 
IBHt(ex equipment) 2 for 50p. 
MULLAR.D 85A2 85V S TABILISER VALVES 

(brand new) 70p each or 1 for .£1 .20. 

TRANSISTORS 
PNP Audio Type T05 Tren1lolors, 12 for2Sp. 
BFY51 Tran1J1tors, 4 for 60p. 
BYX 38/300 Stud Recllflera, 300V at 2·5A, C for 60p. 
BCY72 Trenolotoro, C for 50p, 
SSX20, (VHF otc/mult.). 3 forSOp. 
BC108(metal can) Uo•50p. 
PBC 108 (plaollc BC 108) 5 for 50p. 
8Ft52(UHF smp/mlxer) 3 for SOp. 
2N3819 Fet. S for 60p. 
BC148 NPN SILICON 4 for SOp. 
BCl58 PNP SILICON 4 for SOp. 
BAY31 Signal Dlodas 10 for Up. 
BA121 V1rlc:ap OJode.1, 4 for SOp. 
DIECAST BOXES. We 11111 llock those but, owing 

to frequent price rlaet from our t upollota, and co1tly 
pottal charges. It hss been found lmpo11lble to 
publl1h up.to-.dette prices on these Items. Pleate rlng, 
or write (with SAE.)1 for latest mall·order prlcea. 

All CSI OS/R MICROWAVE DIODES: up to X· 
Bend, mu. nol1e nouro8·5dB at9·375GHz.80p each. 

14 DIL REED RELAYS, 5 to 12V DC, 450 ohm coll, 
Oet1Qned to work dlrectly trom TTL Logic. Slngle 
Pole Changeover, Contoct ratlnge, 28V. !A1 3W. 
«.t.75 ••c:h. 

ON/OFF/R.X/STANDBY SWITCHES for AM108 
Cambridge and Vanguerd control boxea, 40p each, 
or3tor£1. 

SMALL MAINS SUPPRESSORS (omall choh1, 
Ide.al tor radio, HI-Ff lnput1. etc.) approx, i" + ti• 
3 tor 50p. 

ALL BELOW-ADD 8% VAT 
CMHz XTAL PACKS 

(10 aasorted xta.1• between 4MHz and 5MHl), our 
otltcilon only. £'1.00 Pad<. 

ALU·SOL ALUMINIUM SOLDER (made by MulU· 
core) Soldtra A l'umlnlum to ltHlt or CopJ)ar, Bfa.11. 
SlHI, NI ckel or Tl nplate, tSSWG with multlcor• fluic. 
with lnatructlone1 approx. 1 m coll 40p pack. 
large reel £2..75. 

SOLDER SUCl<ElllS (Plunger Typo) 
Standord Model £UO. 
Skirted Model u.ts. 
Spare Noult110p each. 

MULTICOlllE 80LDElll 
Size 5 Savblt, llSWG In alloy dltponHr 32p. 
Size Cl SA VIS Savblt, 18SWG Np, 
iKg. (Hlb) ll0/40, 20SWG on PIHUC Reel, CM. 

WELLER TCPZ o.nd PUZD PSU. Temperature con· 
trolled oolderln~ Iron, with matching Pow1< Supply 
Unit. contalnlno 1ponoe 11nd spring ttand. £%7.00. 

SPARE TIPS (lor TCP1/2). Three typet available: 
TYPE CC7(Stando.rd). TYPE K7 (Long flnotlp), 
TYPE P7 (Very Ano tip) £1.00 oach. 

WILLIA WllOD Maino OPfiated tampor1turo contro 
aolderlng Iron. eta.IO. 

SPARE TIPS (fo< WIOD), Two typu avalloblo. 
TYPE CC7 (WllOO) Standard, TYPE AA7 (WllOD) 
Fln•r Up. £1.U •ach. 

MAINS ISOLATION TRANSFORMER. Tappod 
molns Input, 240V et 6A oulput. Made by Gurdners. 
£11.00. 

SPIRA.LUX Toole for th• Electronlct 1nthuelatt .• , 
SAE for lltl. 

SUPER SERVI SOL (SWITCH CLEANER) 15p con. 
SUPER FREEZIT (FREEZER) e5p can. 
HEAVY DUTY RELAY•. 24V DC operated (Wiii work 

en 18V) 3 hea't)' duty make contact. (around 10A 
rating) + 4 chano• over contact• + 1 br•ak contact. 
New, comptet.G with mounting bracket (ldo1l tor 
twitching HT on ltneora). Many uua for thl1 high 
quality unit. £1.50 HCh. 

ALL BELOW-ADD 12f% VAT 
VARICAP TUNERS Mullard Typo ELCt<M3/05 

Brand New. £4.CO. 
TV plugs (metal type) S for SOp. 
TV 1ocketa (metal 1ype) 4 for SOp. 
TV llno connector• (back-to-back 1kO 4 for 50p. 
3 pin Dln pfuga, 4 for 50p. 
orn 3 pin Line Socket.I, Up each. 
Din Sockets 5 pin, 270 deg, 4 for 50p. 
Din Speaker Skta. 2 pin, 4 lo• 30p. 
50kohm lln pots, i" plaatlc splndle, 40p each. 
TWIN IF CANS, approx. 1• x i• x 1" high, oround 

3·?5 t o DMHz, 2 iteparate tren1former1 In ont can, 
Internally 1creoned, S for Sip. 

ELECTROLYTIC CAPACITORS 
Dublllltr Elocltol:irtlu, 50µF, 450V, Z lo• 50p. 
Dublllltr Eloctrol:irttc1, 100itF. 275V, 2 for 50p. 
PfHtey Eloct<olyUco, 470itF, 63V, 3 for SOp. 
TCC Etoctrolytj", 1000itF, 3'1V, 3 for IOp. 
P lt11ey EJectrolytle1, 100011F. 1aov. 409 each, (2 for 

£1.00). 
Dubllll" Elocltolyllco. 5000mtd at 35V, 50p each. 
Dubllll" Eltcltolytlco. 5000itf at 50V, Mp each. 
ITT Electrolytlct. 6800mtd at 25V, high orade, screw 

termlnata, wlth rnountlno cllpa;, 50p each. 
Pl•H•Y £1ectrolytlc•.10,000mfd at 63V, Tip each. 
Pl••l•Y Cathodf'ay Cap1cltoq, 0-0CµF et 12-5kV DC. 

Screw terminate, £t.SO each. 

A LARGE RANGE OF CAPACITORS AVAILABLE 
AT BARGAIN PRICES, SAE FOR LIST. 
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PUBLICATIONS OBTAINABLE FROM RSGB 
RSGB members can obtain a 10 per cent discount on the prices listed below (excluding Ham Radio Magazine and Ham Radio Horlzo~s). 

To obtain the discount, deduct 10 per cent, calculated to /lie nearest penny, from the total value of the order (using the latest price fist) and 

enclose a remittance for the balance. Also enclose an address label from a recent Radio Communication wrapper as proof of membership. 

RSGB PUBLICATIONS 
Technical books 
Amateur Radio Awards , 
A mateur Radio Techniques (5th edn) 
Gulde to Amateur Radio {16th edn) . 
Morse Code for Radio Amateurs 
NBFM Manual . • • • 
RSGB Amateur Radio Call Book 1977 
Radio Amateurs' Examination Manual • 
Radio Amateurs' Examination Revision Notes 
Radio Communication Handbook 5th edn, Vol 1 
Radio Communication Handbook 5th edn, Vol 2 
Radio Data Reference Book (Out of print) 
Service Valve and Semiconductor Equivalents 
Teleprinter Handbook . • . 
Test Equipment for the Radio Amateur 
TVI Manual (Out of print) 
VHF/UHF Manual • . • 
World at their Fingertips (Paperback) 
World at their Fingertips {De-luxe) 

Log books 
Standard Log . 
Receiving Station Log 
Mobile Mini-Log . 
De-luxe Log 

Maps, charts and lists 
Countries List/HF Awards List 
Great Circle DX Map {in tube) 
Oscar map {In tube) . . • • 
QTH Locator Map {Western Europe) (In tube) 
QTH Locator Map {Western Europe) (on card) 
RSGB Amateur Radio Prefixes (World) Map 
UHF repeater planning map 
UK Beacon List . 
UK Repeater List • . 
IARU Region 1 Beacon List 

Members' sundries 
Callslon lapel badge (5 weeks' delivery) • . 
Lapel badge (RSGB or RAEN emblem, pin fitting) 
Tie (Maroon or Blue) . . 
Radio CommunlcaUon Easl-binder . . . 
Car window sticker (RSGB or RAEN) (self-adhesive) 
Members' headed notepaper (50 sheets) quarto 
Members' headed notepaper (50 sheets) octavo 
Radio Communication back Issues 
RSGB Contest log sheets (100) . 
RSGB teeshirt (large, medium or small) 

£2.07 
£3.47 
£1.35 

52p 
£1.35 
£2.31 
£1.35 

61p 
£9.20 
£8.00 

46p 
£8.73 
£2.71 

£6.65 
£1.55 
£2.65 

£1.31 
£1.42 
£1.00 
£2.89 

24p 
£1.26 

41p 
£1.13 

55p 
64p 
38p 
17p 
17p 
17p 

£1.30 
50p 

£1.94 
£2.96 

30p 
73p 
49p 
83p 
70p 

£2.22 

Prices include postage, packing, and VAT where applicable. For 
air mall despatch, please ask for price before ordering. Goods are 
obtainable, less p & p, at RSGB headquarters between 9.15am 
and 5.15pm, Monday to Friday. 

POSTAL TERMS: Cash with order. Stamps and book tokens 
cannot be accepted. Cheques and postal orders should be 
crossed and made payable to "Radio Society of Great Britain". 
Giro A /C No 533 5256. 

Please write your name and address clearly on the order. 

ORDER FROM : 

OTHER PUBLICATIONS 
American Radio Relay League 
Antenna Book (13th edn) 
Course In Radio Fundamentals • . 
FM and Repeaters for the Radio Amateur . 
Hints and K.lnks . . . . . 
Radio Amateurs' Handbook 1977 {Paperback) 
Radio Amateurs' Handbook 1977 {Hardback) 
Ham Radio Operating Gulde . . 
Single Sideband for the Radio Amateur 
Specialized Communication Techniques 
Understanding Amateur Radio 
VHF Manual • 
Electronic Data Book 

Radio Amateur Callbook Inc 
American Callbook (USA listings) 1977 
American Callbook (DX listings) 1977 
World Atlas (Amateur radio prefixes) 

Radio publications Inc 
Beam Antenna Handbook . . 
Better Short Wave Reception (3rd edn) 
Cubical Quad Antennas . 
Simple, Low- cost W ire Antennas 

"73 Magazine" publication 
SSTV Handbook . 

Miscellaneous 
RTTY the Easy Way • . 
Radio Amateur Operators Handbook 
Radio Valve & Semiconductor Data • 

£4.00 
£2.89 
£4.00 
£2.55 
£8.05 

£11.31 
£4.40 
£3.80 
£4.00 
£3.79 
£4.00 
£4.00 

£10.05 
£9.55 
£1.70 

£4.40 
£3.38 
£2.74 
£3.43 

£3.14 

£1.00 
£1.09 
£2.76 

MORSE INSTRUCTION AIDS 
G3HSC Ryhthm Method of Morse T uition-

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 Ip (0-15 wpm) plus book • 
Advanced Ip (9-42 wpm) plus book . . . 
Three-speed simulated PO test 7in ds ep record . 

t Overseas orders: add£1.12. 

MAGAZINE SUBSCRIPTIONS 

£5.SO t 

£4.06t 
£3.39t 
£3.39t 
£1.12t 

QST (Incl uding ARRL membership) (Per annum) £10.50 
CQ (Per annum) . £6.89 
73 (Per annum) . . . • . . . £6.60 
Subscriptions for the magazines fisted above should be sent to 
RSGB, 35 Doughty Street, London WC1N 2AE. 

Ham Radio {Per annum) {Includes air delivery) £7.50 
Ham Radio Horizons . . . . . £6.50 
Subscriptions and changes of address for Ham Radio 
Magazine and Ham Radio Horizons should be sent to: Ham 
Radio Magazine (UK), PO Box 63, Harrow, Middlesex 
HA3 6HS. 

RSGB Publications (Sales), 35 Doughty Street, London WC1 N 2AE 
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A. J. H. ELECTRONICS 
Proprietor: A . J. HIBBERD (GSAQN) Tel: RUGBY daytime 76473, evening 71066 
Terms of Business Cash with order, Mall order only, or Callers by appointment. 
Handling Charge40p Minimum ordtt £t.OO. Oftlclal ordoro occoptod on a otrlc1 mon1hly batl1. 

S.A.E. with enquiries 
Prices now Include VAT 

FULL MONEY-BACK GUARANTEE ON ALL ITEMS 

CRYSTAL FILTERS: oll 10·7MHz 

SOl<Hz channol •paclno STC (45/LOU/!lOIA 15lHz @. 3dB Imp. 2k ohm a.so. 
25kHz channel opoclno STC '45/LOU/901 N 11».Hz @ 1·5dB Imp. 2·Sk ohm £A.oo. 
25kHz chnnnel spacing ITT 0248H/02JJ NkHr @ 5d8 Imp. 820 ohm £A.OO. 
20kHz channel spacing ITT 024CC 6kHz @ 3dB Imp, 910 ohm £A.OO. 
121kHz chonnel 1poclng ITT 0240C 3!kHz @ d3B Imp. 810 ohm £&.oo. 
121kH: chonnol eooclno ITT 04-40A 31kHz ~ 3<18 Imp. 3·3k chm £5.00. 
12-lkHz chonnol spacing ITT 0240EJ923L 3ikHz ~ 3dB Imp. 820 ohm £6.00. 
12lkHz channel soaclno TOYOCOM Tt<F02·M 31kHz @ 3dB Imp. 910 ohm £6.00. 

VIDEO CAMERA SCAN & FOCUS COIL ASS. l o 
aolt 1• vldlcon tupo como. with contrlno maonots and 
tubo clnmp, No Info, brnnd now. unusod £6.00. two 
lor £11.00. 

JAP TUNIN G METERS 1• aq. cal . "monG--"­
.. storco". Now. 75p oach. 
PYE CAMBRIDGE FM10P, Ole. Phaao modulo/or 

boards "P" band 79-101MH1 £3.00. 
JACKSON BUTTERFLY TRIMMER CAPACITORS 

11 + 17pt 0·050 air gop cat. No. C7t3, scrowdrlvor 
ndJustmont. now 70p, a few with .... 1plndle top each. 

HEW~ET PACKARD PIN DIODES HP SOS2~ 
VHF/UHF /ype 70p each. 

10..250 HC18/U crystals 10·7·10•250 ::. .CSOkH:, now 70p 
oaeh. 

SSB FILTERS t •CMH& LS8 only, plug In bnH , as used 
In PYE SSB125T Radlotelephono, ne w unused, few 
cnl~ £4.00. 

CAR RADIO PCBs. Famous Brltlth manufoc1urere 
r0Ject1 duo to P.C. trad<defecls 111old for components" 
but cnn bo used for a number of projects Jnc. top band 
OF sol. Ttrn IF and audio s taoes ero complete, Iha 
m ixer ataoa I& wired bul was orlolnall:f designed tor a 
o ermnbllltv tuner, now and unused, only £1.to Inc. 
circuit. Circuit only-Slp stamp + S.A.E 

lOpf MINIATURE A I RSPACED TRIMMERS 1'10 
bHo, OK lor VHF, P.A. s t:ogos, otc, 20p e ach. 

N E5SS TIMERS 40p. 
ITEMS FOR FREQUENCY COUNTER FEATURED 
IN MARCH 1171 R.C.: 
MAIN S TRANSFORMER 2~2SOV lnpul·ou/pul s 250V 

@ 50 m/A, 6·3V @ IA, and 9V @ IA. W e hod this llem 
sooclally mndo ts.so. 

DECA D E COUNTER PCB. Made le suit cur mlnlaluro 
ITT Nllle tubes (lTTM53S) sullablo for use with 18 woy 
0·1 .. pitch edge conru:tcto r If requltod, ready drllled and 
llnn•d 10 lol<• SN7490, 7475 and 74141, 75p toch sol o l 
flvo £3.40. ·2· Ditch edge connector lo suit abovo PCS. 
60p. 

MINIATURE NIXIE TUBES ITT-58355 IC oul l lho 
above doeado boards loft ond rloht declmol Dolnls, 
i"' chnrnctor1, onvolopo slzo only 11e· x 7(16• now and 
uriuscd wUh d ata shoot 60p each, tlve ror £.2..50, ton for 
£A.SO. 

HCS/U CATHODEON Cryalol Oven• MC0 -2M 45p. 
10.ooomld 16V dectroly11c 35p. 
10mld 3SOV IOp. 
SN7<00 ISp. 
SN7'13 3Sp. 
SN7<73 22p. 
SN7475 50p. 
SN7490 50p. 
SN74121 31p. 
SN47141 7Sp. 
SN74196 £1.(0. 
NE5Z'lK £1.45. 
MC1011U2p. 
MC10131 £1 ,60, 
uA7805 5V 1eoulator T03 case £1.60. 
FAIRCHILD DIGITAL CLOCK MODULE typo 12-hr. 

FCS8100 wl1h O·e· display compact slu 3' x W x 1· 
mat depth, red nlh1r, requires case-mains dormor 
wllh a 12v ct sec. &. a low pu•h awHchea, facllltlos 
Include : 50/60Hz. Q.m./pm Jndlcatore, bunerod outout 
for nlarm 59 mlnulo 1loop tlmor, 9 mlnuto tnoozo 
alarm, alarm setablo up to 2' hr. otc, otc, can bo run 
from external xtal ose. II required our ep-oclol price 
£11.15 HCh, datn 5hcot supplied, d1tt11 shoot soparoto 
top Inc. post. 

FM RADIO FRONT END TUNER UNITS 88·108MHz 
wllb HT7MHt 1.F. output &. ntted with A.M. gnng, 
capncllor, FET RF ~mp, npn mixer, 10porato osc. AFC 
& AGC Inputs. ocared tuning brand now with circuit 
roqulros 9· 121/ DC. BARGAIN ONLY £3.30 ooch. 

CA3089E 16 pin Oil. FM 1.F. amp. Ideal lor 10·7MHz FM 
l .F.amos In domostlc Hl·FI tunors and eommunlcatlons 
equipment. llmltlng ~rnnsJU.,.lty 12 nilcrovolts. Internet 
squetch clrc ult a.nd lliudlo o ro·amp + A GC. AFC, and 
.. S .. meter outputs supplled complete with dotA al'leet. 
brand now unused. our orlco ONLY £2..00 each. 

I C SOCKETS 8 pin Dll 10p ooch, 14 oln OIL I Sp ••ch. 
1& pin OIL 16p each. 

741 OP AMPS. 8 pin OIL 3Sp ooch, two for S6p. 

TBA6'1/Al2 AUDIO AMP I C, olvcs 2 wells oulpul lnlo 
' ohms with 9V supply (Ideal for uso wllh the CA· 
3089E FM IC wo ndvor11so) o r for your homo b rew 
porloblo/mobllo rlo. £1.25 ...,ch. dota 1uppllod. 

EIGHT T RACK CAR TAPE PLAYERS mode by 
famous manufacturor output .Ci watts por chonnol less 
a penJuirs, Brand New. no monulcicturora guor11nleo al 
lhfs sllly prlco, onl~ £t&.OO In orlglnel boxos. A few 
usod butt ested onoe at £6.SO, p/p 90p. 

TRIMMER CAPACITORS 

TUBULAR CERAMI C T RIMMERS solder-In I ype 1·6 
pf Ip each. fen for 70p. 

MINIATURE SEMl-AIRSPACED TRIMMERS, slml· 
lar to Mullotd 8031orlos, 2·25pf 10mm dla x- 7mm htgh, 
threo oln fldng, PC mounting 6p each, I on for SOp, 100 
for £3.n, bot ot 900 lor £27.00. 

PLASTIC SEMl·AIRSPACED TRIMMERS 7mm die. 
1·t0pf similar lo Mulla.rd rype 803 torlaa I p ea.ch. 

CERAMIC IOmm dla. x 6mm high. VHF/UHF lypo2-8pF, 
3·10pF, and ll>-40pF, all Ip each. 

3-ipf CERAMIC TRIMMERS, &mm din. Ip each. 

250pF COMPRESSION TRIMMERS. IOp ooch. 

CERAMIC miniature c.omprosslon typo 8mm x t3mm. 
l~OpF, 6p .. ch. 

OXLEY n..ltapnced 10mm sq.1-tOpF ond 1·15pf, 11p each. 
ton for £1.40 

TETFER TRIMMERS, J• ckson Iyo• C /6 Cat. no. 5640/ 
PM. 2-IOpF slzo t • SQ. n· high lomp. coof. less lhan 
+ 100ppmt°C. 40p each, Ion for £3.SO. 

STEREO CAR CASSETTE/RADIO PLAYER AUDIO 
AMPS contain• two NEC uPC1001H2 audio ICs plus 
30 capacitors. 30 resistors, • 1ranalstors , on PC board, 
,,. x 11" approJ. 31 wo111 RMS per channel @ 12VOC 
aupofy. Those have boon removed trom naw unlit by lhe 
manufactu rer and nro '101 faulty In any wa.y. Ptlce £1.60 
each or two for £3.00, vou could not buy tho c npac:ltort 
for this pr/col With clrcull. 

SEMI CONDUCTORS 

VHF POWER TRANSISTOR marlcod SRFll 17 (Motor­
Oli.\) i;apstan typo 300 m(w In at 135MHt oavo 2i watts 
output. Mo.x. output 3 watts , only £1.00 each. two for 
£1 .75, lour for £3.00. 

VHF/ UHF powe r transistor, Taxne typo R2206. £2.00. 

V HF/UHF .Power 1ran1l11or. R.C.A. lypo 2N3375, .£2.00. 

8F1IO V H F/UHF tnmslstor1, 20p oach. hm for £1.75. 
BF166 V H F lrnnslators (roplacomenl• for W1SAM 

Westmins ter RF front ond), 15p each, ton lor £·,.25. 

BF'Y901 £1.00. 

2N30SS RCA, now, Sop each. 
ST tllO TRANSISTOR FT 950MH1, HFE 20, VCEl2. 

200mw. 1"018 can. OK Ts: drlvor, e tc, 15p each. 

VARICAP DIODES BB105 In matchod sets ol 4, 90p. 
BA111, 20p each. 

HPS012·2800 Hol carrler diodes new suppl y of 1h11 
popular Jtom, 70p colch. 

MINIATURE ROTARY SWITCHESi'splndleappro" 
1· din, 3 polo 11 way, ma.ko bntoro breM, now, .Cop each. 
3 POio 3 W4V (W[lh oH s;iosltlon) Ottud Wllh OBfth rlnO 
broelit before mflke. 20p each. 

SLIDE SWITCHES, 2pcc, three lor 17p. 
t • dla tolder In fecx.t lhrouoh glass Insulator• (sllvor 

p ltttod), 100 for GOD. 

EARNEST TURNER precision edgowlse malers 100 
microamp FSO smell lypo d ls alay nrea-!z x 1j ... mako 
nlco "$'' meter. otc, 5cttlcd O·tOO, now, baled £2.50. 

I0·7MH• RAOIOTELEPHON E MARKER OSCILLA· 
TORS slzo 31· x H . x n· rea.dv 10 use eomo2e10 with 
lntornol bt\ltory, brand now stock, £.t0.00 each. 

TRANSMITTER MULTIPLIER DRIVER BOARDS 
low band approa:. 80MHz, 250 mw output. slzo fi"' X tt· 
new wllh clfcull, £C.OO each. 

7 SEGMENT LED OISPLAYS 

FND 507 LED dt1pla~1 t • charactora common anodo rloht 
hand decimal point. FNO 500 LEO diool •ys ~-char•<· 
cers common catnode rlgtll hand decimal point. U&w 
£.·t..25 each. 

N•XIE TUBES similar lo Mullard 2Nt080, 51d&i 'i'lewlno 
wHh wrro ends cha.r.lclor height t• only amber ones left. 
(No doclmol point.) Brand now. &Op each, t~n lor a.so, 
25 lor £10.00, 100 for £30.00. 

so ohm BNC PLUGS, 50p each, SO ohm BNC right anal• 
odaptota, 60p each. 50 ohm SNC socketa na.nae·fixlno 
(fow only). 55p each. S0239 UHF 5ockets, 50p each. 

B NC 50 ohm sock(lll slnote ho le flxlna, 50p. 
BNC 50 ohm sockot1 single hole fh:lng eablo ontry type 

60p. 
PL.2St pluos. SOp, roducors. 1$p. S0239 socket• f'lcnge. 

fiidno with t:appcd holes, SOp. all wllh PTFE lnsulotfon. 
FERRITE RINGS 9/16' dla, 7/16' lnl. dlo, 3/ t6· 1~1ck, 10p 

each. No oon. 
FERRITE BEADS 1/mllar to FX1115, four for 10p. 
10·230MH • H C6/ U CRYSTALS second con•orslon 

cf)lstnt 10·7MHz to 470k.Hz. now, £1~. 
HC6/U CRYST AL H OLDERS moun1ed polylheno P.c. 

or cha1111 mounting, 10p each. 

FTZ43 CRYSTAL HOLOERS chanl • mounllng. Sp 
each. 

HC25/ U or stylo "K" crysta l holder& P.C. mounlln.o or 
chassis mounting, 12p each. 

MULLARD 1.F. FILTERS LP1175/2± 7kHz @ lldB, IOp 
onch, wllh connecllno data. OOkHz.. 

10·7MH z translator IFTs slnglo tuned BllPIOX. r SQ1 10p 
each. 

4.SM70kHz lranctslor IFT1 slngle tuned appro-x, t• aa, 
10p each. 

COILS 5mm dlo, 18mm high with tOmm aq. bo.so H uaed 
In PYE Rx RF boards. these havo colls woundl on lhem 
which can bo removed. c omploto with core, Sp each. 

RF CHOKES 17 mlcrohenry. 22 mlcrohenry. 100 mlcr~ 
henry. 12p each, 10mlcrohenry, 12p, 15 mlcrohenry Up. 

REED RELAYS 1( pin Oil. Mado by ASTRA LUX, typed 
121A-3, SV 10m/A coll ros. 500 ohms, contn-ct• rntod 
10 walls. nornu1lly open, 45p each or ten for 0.00. 

TAD100 A .M. RADIO IC, £1.90. 
3 GANG TUNING CAP. 365pF per socllon direct drlvo. 

top oech. 
1000pf 500vw feed through capacltora T"' dla, •older In 

tyoo. ten for 15p. 
ELECTRONIQUES DIALS £5.00eech . 

59 WAVERLEY ROAD, THE KENT, RUGBY, WARWICKSHIRE 
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