
AGM PRESENTATIONS 
T he P resident, J o hn Allaway, 
G3FKM, presenting awards a t the 
SOth AGM of the RSGB o n 3 D ecem­
ber 1976. 

T op, I tor: the Gravesend Tro1>hy to the Channel Contest Group; the Whitworth T rophy to D. F. 
Beattie, G30ZF: the Metcalfe T rophy to R. Treacher. BRS32525. 
Centre, I to r: the G2QT Cup Winner's Cup to D. J. Andrews, G3MXJ, who also received the 
Somerset Trophy; the Frank Hoosen (G3YF) Trophy lo a representative of the Mansfield RS : the 
NFD Shield 10 the Glenrothes & D ARC who also received tho Scottish NFD T rophy-second 
f rom right is A . B. Givens, GM3YOR, who received the Maitland Tro1>hy. 
B ollom, I tor: the Edgware Trophy to the Verulam ARC; the Col T homas Rose Bowl to A . J, 
Slater. G3FXB, who also received the Braaten T rophy; the Bristol Trophy to the Racal ARS. 

(More !)holographs and repar/ on page 50) 
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Waters & Stanton Electronics 
Hil•l~I for VHF "PERFORMANCE & PUNCH" 

MULTl-2700 ANOTHER FIRST! 2 METRE RIG 

INTRODUCTORY PRICE £399 plus VAT! 
MULTIMODE WITH 'OSCAR' FACILITY 

NORMAL/REVERSE 

REPEAT 

VOX/IRTICALIBRATOR 

DX SPEECH C LIPPER 

HIGH/LOW POW ER 

NO ISE BLAN KER 

fllg = ;-~oli ; 

• 

USB/LSB/FMN/FMw/CW /AMf'OSCAR' 

• 

10WJ1W OUTPUT 

12v/230v S U PPLY 

DUAL VFO CONT ROL 

D IGITA L OR ANA­

LOGUE P LL FOR 

ST A B I LITY 

FEATURES INCLUDE: 12V OCl230V AC 01u-dual SDeed p.1.1 'lllo with 1kHz ti!!lldout-second svn1hetlted vto with dlglt&I readout swllchable In 10kHz. Sli!'PS 11na 01ted 
5kHr \lo.:- t he dlgllel vfo 11 otullculerl~ sultabletor mobllel fmworklno end insraint awltchlno be1ween bothvfo't It poutblo-all-mode operatton ls oro..,lded lncludlng narrow 
and wide Im deviation (ldetl whon mulllolylno uo 10 70cms)-AM mode lncluded-feOee.ter shlft600kHz. abovo or belowrecelvet elonal 11 provided olus 2 additional reoeater 
1hlfl1 such es 1·&mH1 tor 70cm oceratlon-bolh vfo's fitted IRT controf- hfoh or fow Dowe r OPetallon 1wltchabl• on alt mode1-crovl1fons for accessory cooling fan 10 be 
nued at tuturt date If hloher oowtr PA module lnuoduced-nolse blanker, vo.:. slow/fu1 age, seoa1ato fm and 11b gain conool1-•wlrch1ble OX 101•ch comprusor for ssb 
and am-T'C tunable tiC• ·1•&and R• 144·14.l-OSCAR OP*raUon oosslble througtt lhe lncluslon ol • 10 metre uo·convertor buUt·ln end tuning 29·5MHz (In fac1 II covers the 
whol~ of 10 molrct)-1 aepatale I Om antenna sod.el ls n11ed e nabling llue tr11nscel ve operation through OSCAR & and 7-FOR FULL OE TA ILS SEND S A £. 

23 CHANNELS + 4 A UTOS C A N 

Multi-II fitted 7 channels 
£177.50 plus V AT (inc. tone-burst) ~ 

Multi·U ll fitted 9 channels 
£221.33 p lus V AT (inc. tone-burst) T 

U ~ ] ~I for 7_0 ems Multi-UH 
• - - -- NOW with 9 channels and 1750M Hz 

tone-burst 

IN STOCK NOW 

for 2 metres Multi-II 
Complete with Autoscan for safer dr iving! 

IN STOCK NOW 
Also V FO £79.10 and PSU £56.45 

BOTH MODELS FEATURE 10 WDlll Of I wott o l lm-Nnrrow or wi de devlatl on­
nauow or wldo 11. Oltcu1 (twllchablo)-RIT ± 5kH1-A u1omatic c channel scnn 
(enables you to n1 your local calHno hoQuencles and rep eater lnpul channels so 
thal any local aclMt"° 11 lmmadln1ol~ henrcl)-M anual ovorrlde on scan-tesl tone 
bullon-h n11t1no/monllor awl1ch allows yo u to hear your l ransmllted audio and 
chnck you1 freQu1nc:y-s·metor/con1ro ze•olrl·me1er- the ch1nnel4 number dlal 11 
only lllumlnated whon 1wllchod to chnnnel• fitted with • lel s- on aJr floht-p.a. 
heat-sink tor cool oi::er11lon-eutomat1c p.a. prolecUon-recetver, ore· emp filted 
duet oate MOSFET-remote vfo 1ockel-bulll·ln s:p•akn-supplfed complete with 
mobile moun11no b,-aekttl, DC oower co,d, mlcroohone and comorehenslve. 
Enollsh handbootc. M atchlno AC p1u and remote c.onlrol vfo In &lock November. 

SPECIAL LOW CREDIT TERMS AVAILABLE ON ALL FDK PRODUCTS 

MAIL O RDER & H EAD OFFICE : HOCKLEY A UDIO, 31 SPA ROA D , HOCKLEY. ESSEX. T EL . 03-704 6835 (2 llnes) 
A LL PRICES EXCLUDE VAT CARRIAGE AT COST 

AGEHT$-G3XTX J.R. Electronlct, 191Colllet Row lane, Romford, EssH. Tel. Romlotd (0108) &1956. 

G300T 8 redhural EJ.ctronlca:, W iiiowbrook, School lane, Sunbury, Choahlr•. T11. Sunbury t0&29) 26070I 

GM3GRX Eric Simpt on. 6 Dross.le Road, f 1:lkh$1;, S tlrllno1hfro. Ttl. 032.C·Zt421 

MONDAY TO SATURDAY 9 A .M. TO 5.30 P.M. EARLY CLOSING WEDNESDAY 
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RSGB NEWS BULLETIN SERVICE 
The RSGB news bulletin, callsign GB2RS, Is broadcast 
every Sunday morning on hf and vhf, giving almost 
complete coverage of the British Isles. Its main purpose 
Is to provide an outlet for amateur radio news items and 
announcements which, by virtue of their toplcallty or 
urgency, cannot wait for the next issue of Radio Com­
mun/cation. 

The bulletin Is prepared early on Thursday mornln9, 
and news items, marked " GB2RS news" should reach 
RSGB HQ by first post that day (telephoned Items can 
also be accepted untll 10am). No guarantee can be given 
of Inclusion in part or whole of any item submitted and, 
once broadcast, Items are not usually repeated. 

T ime MHz 

0930 3·65 
1000 3·65 

144·50 

144·50 
1015 3·65 

144·50 
1030 3·65 

144·50 
144·50 

144·50 

! 
144·50 

'-- 144·50 
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3·65 
1115 .... 3·65 
1130 .... 3·65 

1145 3·65 

SCHEDULE 
Location and coverage (hf) or 
beam heading (vhf) of station 
G2MI, Bromley, Kent (SE England) 
G8ML, Cheltenham (SW England) 
GM3UAG, Elion, A berdeenshire 

(NNW) 
G8GGK, Croydon, Surrey (NE) 
Gl3GAL, Belfast (N Ireland) 
Gl3TL T, Bangor, Co Down (N) 
G2CVV, Derby (N Midlands) 
G4DCH, Burnham-on-Sea (NW) 
GM3UAG, Elion, Aberdeenshire 

(SW) 
G3PWJ, Brie rley Hill (NW) 
G8CDP, Middlesbrough (NW) 
G8GGK, Croydon, Surrey (SW) 
G8BHQ, Stockport (NNW) 
G5VO, Brldlington (NE England) 
G3LEQ, Knutsford (NW England) 
GM3EHI, Bellshill, Lanarkshi re (S 

Scotland) 
GM3HGA, A berdeen (NE Scotland) 

An rtty news bulletin, call sign GB2A TG, is also trans­
mitted every Sunday at 1200 on 3·590MHz and al 1230 and 
1245 on 144·6MHz. This bulletin carries items of Interest 
lo rtty enthusiasts. 
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\iii} YAESU MUSEN 
YAESU v FT301 SOLID STATE HF GOLD 

FT310D 

FT30 I FEATURES 
160-10 metre Inclusive coverage 
Multi mode USB-LSB-CW-AM-FSK 
12VDC (234V with FP301) 
1a• (14' ) x s· x 1a· . 22 lb 
Silky smooth VFO drive 
Readout to 100Hz (digital) 
11 fix channels per band Seg 

Y AESU's state of the art fully modular plug in board, all 

solid state, top to ten transceiver, with RF processor and 

rejection control. Bandpass tuning, with wideband PA 

provides single knob transceiver resonance. 4 models, 

10 or 1 OOW output, analogue or large digital readout, 

external VFO, monitor scope, 2 A .C. P.S.U.'s, etc. 

Semi break in with sidetone 
4 models-100/10 DIG/analogue 
RX on M.S.F. (SMHz) and CB 
Front panel microphone gain 
R.F. derived feedback circuit 
Rejection tuning (l.F. passband) 
RF speech processor 

Adjustable carrier level 
Adjustable 3 position A.G.C. 
Clarifier (IRT with RT and TT) 
600Hz, 2·4kHz, 6kHz bandwidths 
Triple PA protection circuit 
100kHz crystal calibrator 
Switchable noise b lanker 

FT301 SPECIFICATIONS 
Frequency range 
160-10 metres 
M.S.F. and CB receive 
Modes 
USB, LSB, CW, AM, FSK 
Frequency stability 
> 100Hz/tH (A.W.U.) 
< 100Hz fo r 10% line change 
B acklash 
50Hz 
Antenna i mpedance 
50 ohms, nominal 
Po w er requirements 
234V AC with FP301 
13·5V DC HA RX 21A TX 

Sensitivity 
0·251N for 10d8 N + S/N at 14MHz 

Selectivity 
SSB 2·4kHz at 6d8 (1·67:1SF) 
AM• 6kHz at 6d8 (2:1 SF) 
cw• 600Hz at 6dB (2:1SFl 
FSK as SSB 

S purious responses 
Image > - 50dB 
Internal spurious <1µV 

Audio o ut put 
3W (int. and ext. speaker) 

Audio distortion 
< 10% at 3W output 

Input power 
> 200W PIP A3J 
> 200W DC A 1 (50% duty) 
> SOW A3 and F1 

Audio resp onse 
0·3-2·7kHz ±3dB 

Carrier suppression 
> - 40dB 

S ideban d suppressio n 
> - SOdB 

S purious radiation 
> -40dB 

Dimension s 
1H' (14' ) x s• x 11i6, 221b 

t '\ -- : -- _ """" ..,_... . ..... - ---· ' - -\ .- = 
~ ··- -

"~- "'1'••»-

, - , 
~ ..... -.. - . . .. ... .. ·---·· 

~':~:~-~-= ~.' i-~~;~ 
~ . 

I - , 

._ - - .'""·"":.. - ; - ·. . ' 
.. "'.&~• • " • FP301D • • FT301D • • FV301 • • Y0301 • 
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YAESU MUSEN \1fil 
LINE SOLID STATE VHF FT221R YAESU v 

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

multlmode, 2 meter transceiver renders over the board 

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

varlcap tuning of transmitter and receiver , gives you an 

exceedingly clean signal, and a sensitive receiver. Having 

outstanding strong signal handling capabilities. 

FTlllR FEATURES 
144-148MHz Inclusive coverage 
Multi mode AM-FM-USB-LSB-CW 
234V AC or 12VDC working 
11 r (14') x s• x 1 H", and 221b 
Dual speed smooth VFO drive 
Readout to better than 1 kHz 
44 fix channels (4 x 11) (2MHz) 

Semi break-in with sidetone 
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 

FTn IR SPECIFICATIONS 
Frequency range 
144-148MHz 
600kHz and another shill 

Modes 
USB, LSB, CW, AM 
Frequency st ablllty 
> 100Hz 1tH (A.W.U). 
< 100Hz for 10% line change 

Backlash 
> SOHz 

Antenna Impedance 
50 ohms unbalanced 

Power requirements 
234V AC 30W RX, 90W TX 
12V DC 0·6A RX, 3A TX 

Amateur Electronics, 
508-514 Alum Rock Road, 
Alum Rock, 
Birmingham 88 3HX 

RADIO COMMUNICATION January 19n 

Sensitivity 
0·51.V for 10dB S/N at 145MHz 

Selectivity 
SSS 2·4kHz at 6dS (1 ·7:1 SF 
AM as SSS 
FM 12kHz at 6dB (2:1 SF) 
CW as SSS 

Spurious responses 
Image > - 60dS 
Internal spurious < 1µV 

Audio output 
3W (Int. and ext. speaker) 

Audio Distortion 
< 10% at 2W output 

OUR AGENTS 

South Midlands C ommunications 
Ltd, 
S. M. House, Osborne Road, 
Totton, Southampton 504 4DN 

FT221R 

600kHz and another repeat shift 
" S"/centre zero/output meter 
Clarlner (IRT with RT + TT) 
2·4kHz SSB 12kHz FM bandwidth 
Adjustable sensitive squelch 
1 OOkHz crystal calibrator 
Switchable noise blanker 

Output power 
> 14W PEP A3J 
> 10W F3, A1 
> 2·5W A3 

Audio response 
0·3-2·7kHz ± 3dB 

Carrier suppression 
> - 50dB 

Sideband suppression 
> - SOdB 

S purlous radiation 
> - 60dS 

Dimensions 
1 it• (14' ) x 5• x 1 H·. 221b 

W est ern Electronics (UK) Ltd, 

Fairfield Estate, 
Louth, 
Lincolnshire LN11 OJH 

3 
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South Midlands 
TOTTON (HEAD OFFICE), LEEDS (SMC NORTHERN) 

THE MUL Tl U1f A NEW DIMENSION IN 70 ems F.M. 
A unlqua combtnatlon of hequoncy control by either 23 switchable or • lnstan11y 1tlectable 
nulo scanning channols or an o:iclorn11I VFO. 
Both the Tx devlallon end the Rx bandwidth aro swltcheblo accommod11tlng $0 or251i!Hi a.peeing. 
The main dint 11 channel numborod (e.g. 16=- •33·4, 20.- 433·5 elc.) nnd Is lllumlnatedonlywhon 
a chennat 18 cryata\led up. Two R.F. stngos In tho recol\let provide gre1111t sen6ltiYlt)' (0·5µV 
for 30dB NO). T ha uso ot a ban d pnu f1rs1 IF CCF 45 MH1) gives high ln1soe Immunity end low 
channel crystal drJll, Further conversions to 10·1 and 455 prevent IF Image whllst pro1,.ldlng good 
pass and 1klrl ulecUvlt;. The tranemlUor ol swltche.ble 1011W output draws only 2·s or 1·3A. 
(0·8 or 0•3A Rx) nnd h&s a netting cf new crys tal fncillty. 
Other fentur•1 lnclud•, d iode RF switching, R.l.T •• "on the zilr" lamo, PO meter. S metN, AFP 
reverse polarity protoctton etc. With any 8 channola from: SU (O, 8, 12, 16, 18, 20) npd RU 
co, 2, 4, 6, 10, H) Only £215 ex-VAT, ox-tto ck 

Tho Olgllal t1 offers complete 5kHz step coverago across 2 meters and now with 
the Scnnner JS, 2SkHz chonnols from 145MHz upwards covered In around 10 seconds. 
It onora full lock and loc.koul on all channels. The scannorstops en e rnqulred chnnnol 
for to s&conds, then unlest locked moves on. Tho bright diglt aJ readout c:omos from 
6 seven segment LEDs. 

DIGITAL 11 now with SCANNER 
AND CRYSTAL T.B. OPTIONS 

Selectable to or 1 watt output for simple-. or dupl ex (up .lnd down shifts), across 
144·14G (rx to 149MHd trom a tlny 6t .. x 2 .. x 7i" .. Easlly undordash mounted with the 
auppllod mounting bracket, or 1Upped In place of tho broadc.ul wlfclcs.s. 

For strona hnndllng, and l ow noise the R.F. mixer, fi1st l.F. (16·9MHt) tocond 
mixer (and LO) oro oll FET's. The front end ia: tunod by Yarlcaps by the OC output ot 
1ho P.L.L. wllh superb sole:cllvlty provided by a 15 polo C± 8kHt cu - 6d8 ±15~Hz at 
- 70d8). Ceramic filter. LED lnmpa Indicate If the P.L.L. la unlocked or tho squelch 
open. The V.C.O. Is directly modulatod (lor exceedingly linear deviation). Unltory 6 
ci rcuit block construction (for £evlccablllty end 1c1cenlng). Solec:tlve calllng socket 
(mlc/LS/PTT ote) on reer oenol. Only £2:45, Cry,tal TB £ tO. Scnnnor £TBA 

The SMC73 General Coverage Receiver 
The SMC73 Is on oll Solid Ststa. Mt:lns and 12V, communications reeervor ccvorlng SSOkHz to 30MHz In four 
cverlnpplng ranges. Froquenc)' rondout Is by two lllumlnntod dials tuned by coaxlel spun olumlnlum knobs, tho 
huger lor general coverage, the Inner for nmotcur band (IQ..SOm) band spread (set by use ot Internal 3·SMHz cr;slnl 
calibtnlor). 
FET's ~to omoloyed In tho R.F. Ampllflor, mixer. VFO and BFO(these lnHor two staoos botng fed from Independent 
stabilised supplles) onsurfno good sensillvity, slablllty (electrrcal and mechanical) dynamic range, (helped by 
ndJush1blo RF auonuator). and marked freedom from ' pulllno' of both tho local nnd beat lrequoney osclllalors. 
An lntornal loudspeaker (but with Jacks for 'phones and external speaker}, lllumlnal<td slgnol moler. 50239 (UHF) 
coax. socket and binding posts for antenna, switchable envelope (A.M.) nnd product dot&ctors (SSB/CW) (pror 
vision on switch for oosslblo Ottlna o1 FM dC!modulator), ere all lentures of It.ls o.xcHing new low price recelver. 

. . :-; 
:;- .:.~-- -~ .~:-~~- ·~~ 
c ---. -.-~ $ . • 

-
SMC13 Ex-stock, only £11'-50 + VAT 

SOLID STATE MOBILE LINEARS (VHF & UHF) FROM KLM & AMPERE 
2 molar, SSB{CWJFM, RF sensing with manual • 2 or 70 Superb R.F. sensing, excellcnl bias arrange· 
override, "Mlcrostrlpllne'' ments, c/ w mounting bracket. 
12V O.C. IOW drive 12V O.C. !OW drive 
2' x 6·5" >< 10' (111 (VAT + 12j%) 2•5' x 5 2' >< 7.5· (8·5"') (VAT + 121%1 
COvm 15 dlfteront models- S.a.e. details) AP882A 14!5MHz81JWoutput • • • £95.00 
PA144/160JBL 14SMHz 160W output £155 APB57A 433MHz45W oulpul .. • • £95.00 

Microwave Modules T ransverters • 
From Ten. SI< or Two Moires (a '101 etc, a '6208 or a '221R). Y AESU CLOCK · 
IOW output, bolanced T:a: mbcu, low spurious Q 
conlcnt, h igh sensitivity wlth d~namlc range. (VAT Anelog clock wlth l!.ulomotlcallv .ad\lanclng 2.4 hour .· . . 
+ 121%) (full conYertor renae stoch;ed S.A.E. · .... -:; limo zono hour disc giving, al a gl ance, time ln , ' 
c:totolla). prlnchrnl cltlos or tlmo ::one. Battery poweJed, salf . 
MMT144f28 or 50 2 metres £19.00 s tnrtlng, shock resls.tont. ·. ~ 
MMT432128 or 50 70 conllmclres .£97.00 
MMT432J144 Double conversion £ t33.00 OTR2• only £ t 3.00 (VAT +8%) P & P 30p 

COAX RELAYS 
q I' ~ 12V DC SO ohm, Sliver PIBIEtd, 
1,_I ~ •• Ex. stock P. & P. 30p (VAT 8%). 

. COAX SLIDE SWITCHES 

-

Up to: 1kW, 1-SGHz, 0·3d8 loss, 1·2:1 VSWR. 
SOd8 l solallon, 50 chm 1N' or 'PL' fittings. 

j;,,}~ . '."e Power C!OOSU>lk (al SOOMHZ) 
.. , ~ .. .._ CX120 SOW 35d8 Cable entry 

• Ex stock P. ~ P.30p(VAT + 9%) 
£8.50 TWS120 t In 2 out Nlckel 50239 £A.90 

' J CX230 300W 40dB BNC •ockets 
- CX600N 600W 40dB N sockets 

£18.25 TWSl 20G t In 2 oul Gold S0239 £5.90 
f-TBA TWS1 50G ! In 5 out Gold 50239 £TBA 

KP202 
WITHKCP2 

CHARGER 

Tho hand held KP202 wllh lts 2W ol RF and -iW of nudio, Immunity to lmaoe and IF bteakthrough, oriets performance lo rival a ll 
walklo~tnlklcs and mnr.y mobile 1ow sets. Tho KP202 is supplied wllh l olescopie whip, lc-ather handle/whip case end f type pluo. 
Accessories Include automeitlc (R channels only) cryslal tono burst (£10.00), flcxl stubby antenna (£5.75), leather c:aso (£4.75), 
base ch<noer KCP2 £11.25), sot ol 10 nl cads (.£8.50), F to UHF adaptors (£1.45), F p lug:&, sp>Jre whips, spare hods, etc. 
EX·STOCK IN TOTTON 

SIX CHANNELS FITTED S20 ond Sti ond ony 4 of: SO, S2t, S23, S24, R3. R4, RS, RS, R7, >nly £104.75 (+ VAT) 

PLEASE NOTE- THESE PRICES DO NOT INCLUDE VAT (12tY. or 8%) 

T erm$: Cash wlth order, or credl l card hotdors Just 'phone In fot, If possible, Sl"tme day dospolch. lrllmedlate 
H.P. nv.Jflable for card owners tor amounts up 10 t22S.OO. Holders ol current U.K. callslgns(whe,o releronces haYe 

bocn provided} can be speedily clezired, or normal H.P. et compolltlve rotes l$ available. 
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~N?s~~~!!!~~c!!~~~LES L f d \liil 
YAESU 

Y AESU M USEN 2 Year Guarantee, 24 hour Securicor service V 
WE THINK IT THE BEST NOW IT COSTS LESS! 

FT221R ONLY £339 (+ VAT)!! 
Thanks to ou-r bulk buying pollcy, we have beaten Inflation and the f•lllno pound aevlng you £22~·50 on 

ltsl YH r"s prfcel A1 en added bonus oll now SMC FT221R.s cover 'MH1 and art equipped w ith 600Uiz 

and HMHz 1hlfll. 

YAESU'• atate of the art. full)' modulat, plug In board, mulllmode, 2m ltanactlver renders over the 

bo•rd 'ratt nest' wiring ob1olote. A 134MHz, VCO. e.utomallc varlcap lunlno ot tran1ml1ter and receiver. 
gives you an exceedlngly cloan atonol, tanaltlvo receiver combined wlth good atrong 1lgnal handling. 

vcsoo 
SOOMH: counttfl 3 models: 10, t. 
0·02ppm AC end t2V DC, ovetllll 
25mV-20V and 50 ohm end IM ohm 
lnouta. 

NEW! 

UNSURPASSED IN ITS CLASS! 

NEW! 

THE FRG7, GENERAL COVERAGE RECEIVER Ex-Stock 
The FRG7 la a oonotal covoraue aolld etato rocolvor with 1peclnc1tlons unpanilleled In It• 1:>rlco range. It usu a 
Barlow Wadley T riple-mix, drift cancelllng loop for conllnuoua, 1pln·tuned lncluelve covornoo of ·5 to 30MHz with 
callbtttlon accuracy better than 5kHz. Frequency eoloctlon la eccompllahed bytettlno lhe RF(p10-1oloctor and tange 
1wltch). dfalllng up Iha teQulred numbe1 of mooahortz. than tunlnsi the VFO knob ea norma1. 

Tho rocel•or 11 1en1lllve CO-S11V for 10d8, S + NIN (SSB)) ind 1table (within SOOHz for any 30 mlnu!eo et!or warm 
uo) wJth A .M.1 SSB and CW modes catered for. A 3 position audio tilter, RF attenuator, dl•I lamp consorvaUon 
1wltch, record tr 1nd phone socket• are fit1ed. It fa ma1na powortd, but 1hould the 1upply fell. or port.Ible opereUon be 
required. I dry c1ll1 are automatic.all)' 1wllched In. ·• 

FT223 
2m, F.M . 23 chennol1. t 2V DC·10W 
output c/w tone bu rat. mic, mountJng 
br&cktt1 t "'•rl ,onsltlvo and selective. 

A TRIO OF YAESU WINNERS ALL EX-STOCK IN TOTTON 

FT1otE 
1 MODEL RANGE FTIOf 

4 MODEL RANGE 

FRIO! 
4 MODEL RANGE 

FOR FURTHER INFORMATI ON ON ANV I TEM SHOW N OR IN OUR EXTENSIV E RANGE, 
S END A LARGE S AE uo· " 121 OR 15p IN S TAMPS T O RECEIV E DUR STO CK /PRICE 

LIST , S/HAND LIST. DAT A S H EETS , FREE Y AESU CAT ALOGUE, ETC. 

SOUTH MIDLANDS COMMUNICATIONS LTD 
HHd om~. Mo/n Showrooms and all Mnll Otdet enoulrlttJ lo ToUon 
OSBORNE ROAD, TOTTON 
SOUTHAMPTON S04 4DN 

Houro ol buolnou: i-5.30; ~12.30 Salurdey 

Cabin 1 Aerial S outhampton 
T ol .. : 4Tn51 & MCOMM G 
Tel: T otlon (GUif ) 4930 & Z11S 

RADIO COMMUNICATION January 19n 

North11n Btdnch : T h• Chamben 
No 3 T ho Porade. North ~ne, 
H Hdlnoloy Loed1 T el. (0532) 
71 %329 Houra of bu1lneu: 1-5 
T uu-Sat M p.m. T hursday, 

AGENT S (avenlna1) (ALL QTHlt) 
Brian K1nn1dy G:IZUL Drol!wlch (09057) UIO 
Pol er Avlll G3T PX. Dorton (0'22 878) 2517. Ian 
McK echnlo GM 8DOX Bridge ot A llan C078Wl 
3223. Howlltth .:Jonu GW1TMP, Ponlybodkln 
(035 287) IMS. M ervyn Anderson GllWWV, 
N.1. Tondrao•• 10762)840658. 
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---~"=§~~---- south Midlands Communications lid. cc~i:i¢'[11V')) YOUR SINGLE STOP SOURCE FOR:-

....... _.....::_.._~-:..___ _-=.:--:::::..-.,;::,,.. VERSATOWERS The telescopic, 20ft section, with full lilt over facility -----:..::---=.=-::::..--:::.-- permits easy antenna adjustments. The low unit 
--- weight and superior design of solid ground post 

allows easy and cheap installation often without resort to concrete. Beware of false comparisons with other brands. Before buying 
a mast, we advise you to contact us giving full details. With 18 years experience in the design and manufacture of commercial 
masts and antennas, which are used from the frozen wastes of Antarctica to the deserts of the Middle East, supplied to Nato, the 
UN, the Red Cross, the British Antarctic Survey, HM Government and to all continents, In fact, lo over 100 countries. 

W e stock the largest range of masts and antennas in the UK from the Versatower (copied but not equalled) lo the products of 
Belgium, England and Australia detailed below. 

ALI MASTS HAMTOWERS TE LO MASTS TEL ETOWERS 
TELESCOPIC LIGHTWEIGHT SELF-SUPPORTING 
a. 2 or 1•5m. Quick lock sections. Galvanised lattice 101 sectlons. 
Many versions: 6 to 21 molrl~s. Freeslandlno w ith ellmbJno steps. 
Rigging exlre. Carriage £2. VAT 8%. Carriage £3.50. EJi·stock 8% VAT. 
1 x 2m £3.8,75 6 >e 3m £42.50 30' c / w base grlllogn £164.60 
4 x 3m £28.SO 7 x 3m £55.75 iCO' c /w base grlllaoo P.o.A. 

CUSHCRAFT VHF OMNI (C>rrlooe 9Sp) VAT 121% 
RINGO RANGERS ARX 6dB g ain (over i.\), ultre low onglc radiation, 
excellenl 50 ohm match, usos 3 x j.i\ In phase and 1/8>. stub. 145MHr version 
epproit 9' 6" (&1ilb}. 432MHz approx 3' 6" (Illustrated centre right). 
ARX2Rlngo Ranger 14SMHz £21.50 I ARX4SO Ringo Ranger <IJ2MHz £21.SO 
AR23dB Ringo Vert. . £12.75 ABW144 2m Big Wheel .. £1'.50 
AR2SQRO AR2 £15.00 ABW12S ABW harness •• £7.30 
CX100029MHt Ringo £25.75 ASQI 2m Souelo .. .. £11.75 

J A YBEA M 70 (4m), t« (2m).'32(70)(Cer. £1) VAT 121% 
05/2m S overs slol feed .. £ 9.90 PBM14/2m 14ole Pero £21.00 
08/2m 8 overs slot feed • • £13.40 08/ 708 O\ler8 slot1eed £11.30 
5XY/2m 5 elemen1 crossed £10.30 PBMIS/7018 ole Poro £13.75 
8XY/2m8olomenlcrossed •• £12.90 MB~48/7048eleMulll £15.20 
10XY/2m 10 element c ross . . £17.75 MBM88/ 7088 ele Mull I £21>.3S 
5Y/2m5elemontyegl £5.40 12XY/7012 elecrossed £21).90 
BY /2m e element yagl £7.00 4Y/•m elemenl yaol • . £8.50 
10Y/2m 10 ele long yogi £13.80 PMH2/ 702way harness £4.15 
14Y/2m 14 elelong yool £17.85 PHM2/4m2 wey hornoss £6.60 
Q4/2m 4 element ouad £10.50 PMH2/C Clrc. phoslng £3.60 
Q6/ 2m 6 element quad £14.00 PMH2/ 2m 2way harness •. £A.ts 

TELESCOPIC GALVANISED Teloscoolc Gelvanlsed Lottlco and 
10' steel sections c/w guy rings, ere. Tube Section. Carriage + 8% exua. 
Carringc £2. Ex~slodc VAT 8%. 42' .£12t.OO (RJgglng Kit £28} 
30' £22.85 or £41.75 c/w rigging 57' £17C.OO (Rigging Kit £28) 
40' £29.75 or £53.75 c/w rigging 79' £22C.OO (Rigging kit £48) 
50' W.95 or £69.95 c/w rigging 101' £30<3,00 (Rigging kit £76) 

H Y GAIN HF RANGE ccor.£1.110-£2.soJVAT121r. 
8N861:1 ferrite Balun £12.00 TH2MKIU 10-20m 2 @lo £94.00 
t03BA 10m 3elemcnt £43.50 TH3JNR 10..20m 3 elo £96.00 
1538A 15m 3 element £54.50 TH3MKlll 10-20m 3 olo £137.00 
2038A. 20m 4 clement £103.40 TH6DXX 1D-20m 6 ele total £16".50 
4028A.40m2Elcment •• £146.00 HYQUA010-2'0m2ele .. £151.IO 
18V10-80LoadVert. £24.50 DB1015A 10-15m3clo £19.00 
12AVQ 10-20m Trap Vert. . • £33.50 LA1 Lightning arrestor oas £20.3.o 
14AVQ1~0mTrepVcrt. . . £47.50 LA2 Lightning orrnstor spark £3.30 
18AVT/WB10.Wm Vert. .. £64.CO HY TOWER 10.Wm Vert . .. £162.80 

BAN TEX VHF WHIPS(Corriego90p) VAT t2i% 
70i •• 70MHz nbreglass . • £4,00 I B5U f A432MHz . • £5.00 
144i i. t45MHt FG or SS .. £3.50 UCL Mid loaded .. .. £8.00 
B55/8145MHz £6.35 TLM Trunk lip moun1 • • £5.2S 
BGA FG i2m flbreglass • • £S.75 MB Magnetic Bese .. . . £8.50 
BAG SS Hmstalnlesuteel £8.50 Standard base unwanted deduc1 £0.50 

ROPES (Carriage exlra) VAT 8% 
3mm HT steel .. yd. £0.13 1 X150 Ruslproot ISOm 
5mmHT ,leel .. )Id. £0.20 1 :ic·s 1g Galvanised 100' 

AERIAL INSULATORS (Poslcx1ra)VAT12t% 

£10.85 
£2,20 

PBM10/2m 10ele Paro £16.CO J BL 15/592' J oint s leeve .. £3.37 

SMC 
21· oolyprop ribbed .. 14p I SMCP1 s• cnrbon oolyprop 

TRAPPED DIPOLES (Post-45p.) VAT 121% NTI 4i"' polyptop ribbed . . 4Sp 3" porcelain ribbed 
ssoow P.l.P.14SWG £19.60 J PS-OOW P.1.P. Cu/ Terylene AERIAL WIRE 

850 
33p 

HPIKP.l.P.14SWG £21.75 breldc/w75'1eeder.elc . .. £21 .75 !Cnrrlogee>tro)VAT8% 
14SWG hard drawn cu • , vd. 10p I 7/·044 ead cu susndard 

M OSELY TRI-BAND BEAMS ICarrloge.£2.50) VAT 121% Cuterylene brold . • yd. 13p 7/·036c•dcu standard 
• • yd. 17p 

yd. 13p 

TA333elo200W R.M.S. £64.00 j TA322ole300W A.M. .. £44.00 COAX P L UGS (p I. p ••Ire) VAT 8% 
Mustano3 elo · • £82.SO Mustnno 2 elc 1kW A.M. · · £66.00 PL259 Standard UHF r:>lug £0.48 1258 Beck to back (femalo) 

GEM QUAD FIBREGLASS (Carrlogo £2.00) VAT 121% UHF fixed reducer .£0.56 "T" adoplor (2FT 1M) 
"Solderless" UHF RG8U £0.51 Righi onole (1M + 1F) 

G0 2E2elemonl .. £tt9.00 I GQ4E• element •• £23&.00 " Solderli'ss" UHF UR43 £0.S1 ?hono/car to 50239 
G03E3elemenl · · £178.00 CKtQ 1 cl o Conv, kit .. £60.00 UG .. Redueers sh1te UR43or70 £0.14 50239 2·hole sockctl .. 

G WHIP HF MOBILE (C•trl•o• 90p) VAT 121% CABLES RF FEEDERS (Carriage extra) VATS% 
Trlbander 1(}..20m(+ LF> £14.61 I LF40,80or160 .. .. £U7 RGS/ U50ohmHcayy .. yd. 35p I UR397SohmModlum •• 
Mul1lmoblle 10/20!+ MM) £18.06 MM40, SO or 160 .. . . £4.87 UR5775 ohm H••Yy .. yd. 36p T3278 75 ohm Dlslrlbullon •• 
Flcxlwhlp IOn1 (+FF) £12.42 FFlS, 20. ~o. 80 or 160 • . £5.04 74 ohm Flaltwln yd. 8p UR4350ohm Solid Cen1. • • 
Baaemount i" holo mount {£2.20 Telcscoplc whip for corls £1.50 300ohm Ribbon .. yd. 9p UR7650 ohm Strand Cent ••• 

SWR10 
SWR20 

R 0 TAT 0 RS ~i;.:~:0~~tol~n ;;,~.n c!~~. ~-;:: d~~~-v:~: 
Ctmleoc (BAS or post) FREE. Seeu ricer dellvory £1 e• tra {ma.Inland). Al I rotators · 
supplied compl()IO wUh opproprlate control box ond Instr. 

(TLH) slnglo meter horlzonhd typo 

(BLH) 50 ohm F.S . .'Pr.1g •nd 100W FSD f ± 10Vol 

£8.15 

£9.90 

£37.50 
£43.50 
£49.75 
£89.00 

£119.00 
£At.2S 

20p 
3Zp 

Unless slated: SWR ( ± \gv.J, 1.5 to 160MHz, 50/75 ohm 
SWR40 Single meter Vt>rt. typn with F.S. 
SWR50A (TRH) SWR C± Sv.J 3·5Mftz up. Pr lo 1kW ( ± 20v.J 
SWR50 (BRH) os SWR50A (3001<A) but 100µA melcrs 

AGENTS (evenings) (ALL Q THR) 

£0.50 
£1.20 
£0.90 
£0.55 
£0.37 

yd. 24p 
yd. 20p 
yd. 15p 
yd. !Sp 

£7.80 
£9.50 

£11.20 

SOUTH MIDLANDS COMMUNICATIONS LTD 
Head O(flc~, Main Showrooms and all M~fl Ord~t MQUltles to ToUon. 

OSBORNEROAD, TOTTON 
SOUTHAMPTON 504 4DN 
Hour& ol business: 9-5.30; 9-12.30 S:iturdsv 

C• bloa : A erial Southampton 
Telex: 4m51 SMCOMM G 
Tel : Totton (04211) C930 & 2785 

Northern Branch: 1'hc Chambers 
N o l The Pari.lde, North Lane, 
Headlngtey , Leed1 Tel. (0532) 
78 2326. Hours of business : 9·5 
Tuea--Sat. 9-8p.m. T hursday. 

Brian Kennedy G3ZUL Drollwlch (09057) 4510 
P e ter A viii G3TPX, Dorton (022 578) 2517. l•n 
McKechnle GM8DOX Bridge of Allan (078583) 
3223. Howarth Jones GW3TMP, Pontybodkln 
(035 287) 846. Mervyn Anderson GIJWWY, 
N.I. Tondragee (0762) 840056. 
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I ~ 
YOUR FIRST CHOICE FOR Y AESU MUSEN! 

AND THE \liil 
LATEST 
SSB/FM/CW/AM ~ 
FT -221 R YAESU 
2 METRE 
TRANSCEIVER v 

MAIN AGENT 

A Happy 1977 To You All-and Special Greetings and 
Thanks To Our Many Customers-Ken Perfect, G3FIK 

WHEN YOU BUY YAESU, SWAN OR ATLAS FROM AMATEUR ELECTRONICS UK YOU 
HAVE THE CERTAIN KNOWLEDGE THAT YOU ARE PURCHASING YOUR EQUIPMENT 
FROM A FACTORY-APPOINTED MAIN AGENT WITH EXTENSIVE STOCKS OF MAIN 
ITEMS ACCESSORIES AND SPARES . EVERY SALE IS BACKED UP BY A FIRST 
CLASS SERVICE DEPARTMENT AND WARRANTY-SERVICE IS SECURICOR 
COLLECTED AND RETURNED! NO COMPANY HAS BETTER CONNECTIONS WITH 
THE FACTORIES. 

SOLE UK 
AGENT FOR 

~ S'IMA ltllli... 
~ ELE C T RONICS ,. 

700 ex SWAN'S 700 Watter 
MAIN AGENT FOR 

~ ~i~~ATLAS 
Sensational 210 /llSX ~~ .. e-.. :.r RAD I 0 I N c . 

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

BRANCH : AMATEUR ELECTRONICS UK-COASTAL, CLIFTONVILLE, 
KENT. KEN MclNNES, G3FTE, THANET (0843) 291297 

AGENT : WALES & WEST- ROSS CLARE, GW3NWS, CAERLEON 422232 

. -
508-514 ALUM ROCK ROAD 1497 

021-327 Bl RM ING HAM 8 Telex337045 631 1 

RADIO COMMUNICATION January 19n 
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The DXpert 
An all-new big brother for the TS520 

TS820 from TRIO 

Multi-colour LED 
mode indication 
panel 

Five function 
mctoring for 
complete station 
monitoring 

AF signal shaper 
Improves teceived 
signal by automatic 
response limiting in 
SSB and CW modes 

Digital readout 
available as option. 6 
digit Indication from 
sum of VFO + 
carrier frequencies 
with 100Hz 
resolution. Memory 
swhch retains initial 
dial setting for 
reference 

200 W PEP input 
TX wi th RF negative 
feedback between 
driver and PA for low 
intermod products. 
Amplified ALC for 
superb speech 
quality 

IF shift system 
allows operator to 
move IF bandposs 
without retuning 
moin dial. Beats the 
nearby ORM and 
matches bandwidth 
to signal 

·FSK operation with 

~';~~~·:~~t~ 7,0Hz or 
Automatic TX power 
regulalion system for 
continuous operation 

RF speech processor 
with fully variable. 
meter~d compression 
level 

Precision dial drive 
whh direct 
unambiguous 
readout svstcm. No 
need to add together 
two dlal readings 

All band operation 
160- tOm (!Om in 
4 bands) plus 
auxiliary band and 
15MHz WWV 

The all new TS820 from Trio completes 
their HF transceiver range. This is the 
top-of-the-line transceiver which offers 
a significant advance in design and con­
struction over all others. This is the 
"DXpert" from Trio. 

• Full transceiver operation on all 
amateur bands from 160-10 metres 
(28-30MHz) on SSB, CW and RITY; 
optional 2 metre transverter; optional 
external VFO for full split Tx/Rx opera­
tion. 

• Outstanding performance on both 
transmitter and receiver due to fully 
balanced mixing combined with latest 
PLL techniques. 

• First class frequency stability and 
large signal handling characteristics. 

8 

• All new precision dial drive mechan­
ism with unambiguous mechanical 
readout. Optional digital frequency 
readout with memory facility. 

• Fixed station or mobile operation 
with a complete line of matched system 
accessories for building the best possible 
complete station. 

• RF speech processor with fully 
metered adjustable compression is 
built-in. 

• IF pass band tuning allows the IF to 
be tuned across a signal without re­
setting the main dial. 

• Five function 
together with LED 
important functions 
operator control. 

metering system 
monitoring of all 
gives unparalleled 

SP·S20 T~20 VFO·S20 TV-SOl 

This brief advertisement can only touch 
upon the main details of the TS820. You 
have to handle it to appreciate its per­
formance. See it soon at your local 
branch of Lowe Electronics. 

Sole Importers 
LOWE ELECTRONICS 
Cavendish Road 
Matlock, Derbyshire 
Tel: Matlock 2817/2430 

$TR:IO 
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The 2m First Fa111ily 
Where quality is a prime requirement 

Y'O·litG NIW- Tllotl'MGW. 
Tl't·'t:ttG 
111•rwmc.f one r10 .... nft1 
~• GH' l1c;o.,1!de1-.d. 
Rvoo•d. r•l1•blt. •MI 
"4trf7f11-0 1h u1u"h19'.Ablo 
1t-pof TRIO ow1!lly, 
S•ntlli'>• r•uln,, QOw•lli:il 
C IHit l•ito'l~<nlUO.~ 

c;h111nt1ltai;11tMl1'1••11\ 
c0Mlnio11c.\ 1wn11'01t1i111 1~• 
'w'FO-llOG. l 

b 1unal "'f0, pumi111no 
c-onU11uo1;1a t"n.ln11tt\10Ygh 
lla •llMt 2MboUldfrom 
1« to144Ml'binca-11j1o1netlo11 
•llh tilt TR·nooG aAO 
TM·:nooG t uri1celV111-. 

ll\~ IUOf!IO !ollo••t-110 
mCH11l ol1h1 wo1ld·t.""1:1u t. 
Un DOlllbln TR·~ 1r1d 
TR·?20CIG.N..-m.rout 
tt<fl111u1 14'loro~•1111nt•, 
blCIJ\t / OUIOUtco· .. uaflod 
mo•• uru1111ty 11'16fl •~tf 
bclOl('o 

Prte ••iori d••l drlYt •nd 
1'>11111 l:lia l •Ccuracy. a..~11-=ln 
f.OO•H1 lff:QL1tnc1 1hlltlc 1 

1toe11,1opot•l 10~. 

C11~t•m·1•1lGt!l ll PO•tr 
PS

0

l J I VU b ~"11101 rutd-l llllGn 
u1oof•ll ~meciwlpm1nt 

llatf'd al:o~,. S"oolle t. 
flllt,Od11.rid tiKh~t&llf 
\ l 10ll•tl!d01HtAlll'lO'ltlll.:;1! 
ot 1J a voe 11p 10 >->•mo~ 
8111ll•lt1C1lf<llO-JN<ll l .l\\Ull 
cj;oltaJ dot'-w.t n ,,.ftootr 
re•ll9'jlohn oroo1•in•111• tll• 
~-hov1tlme1. ll11e •Oll•lil• 
1lO-lfOJ2n-Z40'11• C. 
Mlo-tiOHJ. 

NlW- PD· U (1101 •~O•r>) 
8.i;ttttrt .,.,~. tOMl•h"O ol 
t,.o,e<h11;iHl>l•N!C-S 1111lt1 
ntl!r.cl1,.1 111uj 1u1.io'"lul 
DO'wmrto111ct to1ute 
l'A•r.:(l()GX11Nlll'l41 ~'"' 
lJH.F l raflli'.<tifll't TR· UOO. 
8•1Ct •tth•ro" l ' o1not 
i '-'tlllll'lhfdKCtU.OIJO 
l \IOOlltOWolh bGll'l""Odt ll. 

M8·1A {l'IOI vo ... "1} 
5nrlal111obal•ll"lll'lf"llat 
11. t T.R-nooGX, TR·;'?OO(. 
..,.-(ll'R·3:2CC.Cantn l f 0e 
11,ttu~a\lndutl'I• 

Nl:W- VD 0J::otCX 
1111 fM Po..,, , A.!!'llUfl~lf. 
• •fleclaJlr "'"' ' gud fotllt~ 
1A-7MGX 11W jlt 
tl• •C1'1CeU Otll. OtlltttSa 
m 1nlll'ill!TI Oli'l ft'-'tCIO'"''" Of 
ID WIU• Rf wlU'I an lnpyl 
11;c.I ol I 012 "tilt 

~ll•Ott-111t11lin1•nlll 

O•••lOMI Pl&H:Cttol\. Tht 
lh11n1,ti.d1~1l •·•1tch 
allo ... 1101111n11of l"l•lnp!ll 
tJQr\ltOfutllftOllHll 
llMC~ft4,..11hC\11 

11mplotl(1l11;1•, 

1n1t1.1.,.. .. 11.1011,.el ol11n(c.a.r 

•l'O ~ lltl"' ""hflh"IO -.."16 
l • .. IO•o't!OIUl• l t lflU.tJVtr 
,..,lf!l"hCOfldl, Bwlllo:n 

Regardless of where you W"e : in your QTH, on the road, on vocation, on a 
bike: you will always find a QSO on the 2m band wiLh TR10 VHF equip­
ment. And no matter on which transmit and r~ive frequencies other 2m 
stations a rc operating, wilh TRIO equipment you can always join in, 
because yo u'll be qrv on all international fixed-frequency channels­
eithcr in s implex or via repeaters. 
TRlO 2m equipment is designed for versaLility and can be combined to 
provide station systems for mobile or fixcd·station use. operating on Hne 
voltage, 12 voe car batteries or conventional dry cells- just as you like. 
Tako a close look at the two transceivers: the TR-2200GX is from a 
proven line-the TR2200 and the TR-2200G two of the most popular 
and best-selling 2m rigs on the world market. Like its predecessors, Lhe 

lm FM Portable Transce.iver TR-2200GX 
is a strikjng example of advanced technology, optimwn performance. 
solid construction and unmatched reliability. ln addition it offers plenty of 
features, 2m radio operators have been asking for: 
2 watts RF output power-choice of fixed channel operation or ccntinuous 
tuning thro ugh the entire 2m band by merely adding the External VF0-
30G. Plus: 12 RX and TX channels (S20, 522 and R7 factory-equipped 
with crystals) to be fitted with crystnls of your own choice; receiver and 
transmitter section with improved scmi...conduclOr complement and higher 
power (TX input now 4 watts, RX input sensitivity now 0 ·4µV for 20dB 
S N ; N); IF shape factor 2 : I: improved squelch action; detachable 
telescopic antenna; built-in I .750Hz generator. plus many others. 
The TR-2200GX can operate on the following power sources: standard 
I ·5 volt penlight cells, rechargeable NiCad bntteries (optional). 12V DC 
car battery or Power Supply Unit PS-5. Standard accessories : PIT micro­
phone with hanger, carrying bag witlt shoulder strap, charger for NC 
batteries, battery holders, etc. A special mobile mount MB·IA is now 
available for easy and safe installation of the TR-2200GX in yo ur car. 

2m FM Mobile Transceiver TR-7200G 
The TR7200G is the best selling 2m 'FM mobile transceiver in Europe. 
Some o f the reasons why this is so may not be obvious from the basic 
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specification. It's not jus t the high sensitivity (0·3µV 15dB quieting) or the 
superb finish, it's the full range o f accessories and the finest service backup 
in the country. It's Lbc little details like the LED under the channel 
number indicator that is RF powered and only lights when you have a 
receive crystal fiued. The "trarumit" lamp gives the same function for the 
transmit crystals. This means I.hat you no longer b.ave to wonder which 
channels are operational when you arc mobile. Did you know that by 
removing Lbe rear panel accessory plug you can drop the receiver gain by 
IOdB to prevent the fellow next to you in Lhc car park at lhc rally from 
blowing yollf head off! 
D id you know that the swr protection system is not tltc "sudden dealh" 
variety but gradually reduces the Tx power with increasing SWR so 
that you arc not put completely off the air when your mobile wbip antenna 
gets wet. Tile same system protects the PA and driver from over voltage 
damage when the rig is used in a vehicle baving a high charge voltage 
from Lhe ahernator. 
Only Trio equipment has the unique tuning fork controlled repeater 
access tone generato r to ensure access first ti_me, every time. 
All these features and more, can only be provided in equipment made to 
professional standards by a pro fessional ccmpany. The Trio Corporation 
is the largest electronics manufacturer in Japan offering a range of amateur 
equipment and you, the customer, benefit every time. 
The TR7200G comes to yo u complete with mobile mounting bracket, 
stand off feet for fixed station use, microphone, micro phone brucket; 
cable manual and fitted S20, 21 , 22, R6 and 7 . 
Extra channels available for TR7200G at £10 inc VAT for 3 channels, £20 
inc. VAT for 6 if ordered at the time of equipment purchase. 

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

~TRIO 
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ELECTRONICS 

DAIWA EQUIPMENT 
We are pleased to introduce a range of amateur radio aerial accessories which represent the flnest quality products we 
have seen in GI long time. The items in the DAIWA range may seem expensive but, In our opinion, are worth every penny. 

C L22 This coupler Is ln1endod tor ulO by tno 
~eon SWL and covers 2·30MH.t In so11cn 
switched b.-nds wllh scparale ao1lal .nno re· 
celver tuning conlrols. Mensuros onl~ l•O 
60 x. 95mm so evervone cnn Ond 111aco for II. 
Potk up your receiver and help to roduco lmaoe 
lntC!rference In one e~sy low cost mo'le. £U.50 

SW 110 (below) An In line power and SWA: moter olvln9 
measurements without separate comtcUon cha1t1 or 
conttol 1ottings. Th@ power meter olves du•I 1c11e 
measu1ements of 200W or 20W full 'cale In a llne Im­
pedance of SO ohn11. Three SWR scalea oro enoravtd 
on the meter face to allow measurement at any oower 
10 ... el. Frequency range 1·8-150MHz. Ruooed conattuctlon 
nnd aeml-orofesslonat performance meke this o must for 
the operator who rec.ognises quallly. £2:$,fl 

AERIAL COUPLERS 

CL65 Tho coupler lor tho avorogo amnlour. 
Handles SOOW PEP or 200W cw ovor the range 
3·5-30MHz In slx bond5, High quellrt construe· 
llon wllh ceramic co11s and wldc spaced tuning 
capacitors. Ideal for tuning tho GSRV entenna 
led with low loss open wi re feeder. Si ze 200 
250 .., 7Gmm and wtloht 2kg. £.5'.00 

POWER MET ERS 

SWX 7TI (lell) Pride ol place In lht DAIWA range 
of inllne power meters belongs to tho SWX 177. This 
superb 1ngtrument uses • p01lt of crou polnter 
moving coil metefS <o l ndlcAte forword and raverso 
power slmull.Jneousl~ and SWR CM bo dtrecOy read 
lron1 lho graphs nt 1ho point whoro tha n1atcn cl'oss. 
No conlrol slttllno Is fetqulrod end lho Instrument 
con be leh in tho lino for DOtmnnont nower monllor­
lno. Two power ti\naoa fo, both torwal'd <111d reverse 
power are provi ded, HIGH - t.OOOW torward/200W 
reverse: LOW - 200W forward/40W reverse thus 
catering for all am111eur needs, FreQuency range 
1.8-JOMHz. £110.16 

• 

A CAUTIONARY T A LE 

"Mary, Mary, not so wary 
How does your tune-up go ?" 
" With clouds of black smoke, 
A hot RF choke, 
And melted PA's in a row" . 

CSW 216(rlghl) The 1op acco11orv for your prostioc 
s tation. Combined SOOW PEP ontenna tuner and 
power/SWR meter all In ono beautiful peckage. 
3·5-.JOMHt in she bands for lhe 1ntonna tuner 
secUon. but the SWR and oower meter uctlon 
cover 1·8·150MHz and awllchlng ellow1 the use of 
the power Meter/SWR 1ecUon without the antenna 
tuner. Truly maon1ficent and a ctodlt to eny station. 
S1te2SO x ISO x 200mm. £103.SO 

Cl 866 Tho constt uctlon of this coupler has lo 
b~ s&(ln to he belle"t'Od, It la obsolulcr)' tho flnest 
anienno coupler thnl wo htwo ovor clapped eyes 
on, Covers l·S·30MHz ln ti• &witched bands 
and rated nt 2·5KW PEP, tho CL 666 will en­
hance not onlv tho po1forme.nce bul eilso tho 
:ippearance ot an1tt 11atlon. Sito 370 x 1SO x 
28Smm and weloht 10li.o, 10 lt't no pygmy. 
£175.SO 

SW 410 (above> Thi s 11 tho oower ""d SWR moter 
soecra11y produced for lht VHF/UHF rnal"t. Oual scale 
20W/ 120W tull scale oower meter In the range 140· 
CSOMH1 and three s eparate SWR sc•lu for accufflte 
measurements at •II power level1. Each meter Is Indi­
vidually ftdJusttd al rho factort to give ouaranteed per­
formance. LEO Indicators powtrod by the Incoming RF 
show power ranoe In UH and SWA/ oower setecUon. 
Site 192 • 90 x IOSmm. £48.60 

I F YOU WAN T T O K N O W MO R£ ABOU T THE OTHER A NTENNA PRODUCTS W HY NOT S END )Op S PECI FYING " A NTENNA CAT ALOGUE". IT'S 
M ORE THAN JUST A PRICE LIS T I A LL P RICES I NCLUOE VAT A ND A RE S UBJECT T O CH ANGE WITHOUT NOTICE 

10 

HEAD O FFICE Ut C1vendfah Road, Matlock. D orbyahlro. T el. Ol2t. 2-ltl or 2430 t -..m. to 9 o.m 
BRAH C H OFFI CES Communications House, 20 Walflngton Square, Walllnoton, Surrey. Tel. 01·669 5700 

Soho Hou so, 362·C Soho Road. Ha.ndsworth. Blrmrnoham. Toi. 021-ss• 0708 
21 Cookrldgo Strool, Loeds. Tel. 0532 02651 

A GENT S Alon GW3YSA. 35 Pon-Y-Wnun, Efoll l saf, Nr. Pontyprldd. Toi. Newton Llantwlt 3809 
EVENINGS ANO WEEKENDS John G3JYG. 16 Harvard Road. Ringmor, Lewes, Susso.11. Toi, Rlngmor 812071 

Slnl GM3SAN. 19 Elllsmulr Road, Balllleston, Nr. GIHoow. Toi. 041·771 0364 
O PENING H OURS: 9-5.30 T UESD AY TO SATURDAY INCLUS IVE 

SEND ;op IN STAMPS FOR FULL CATALOGUE & PRICE LIST S 
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THE C·OMPLETE RANGE 
Keep lt to yoursolf, won't you, but did YOU know that wo havo the widest rango of 
VHF ond UHF equipmont available lo meel the mosl stringent requirements of the 
discerning ametour radio enthusiast, who is continuous Iv endeavouring to keephls 
shack up to dato wUhout upsetung his bank ma.nager. 

It's no aocret, though, that we hnve rec<1ntly expended our on tire production cJpaclty, 
enabl ing us not 10 Just manufacture our standard ranae ot Orst classVHF/UHF 

MMT144}2B 

l.F. 
Prlca 

144MHz. 
t44MHz II near all·made ttansvertor. 
Features: 10 wotts RMS output powor. 

30dB receive g~ln. 
2·5dB noise figure. 

Aerial changoover echleYod by o ptn diode swllch, 
2S-30MHz. 
£79 + VAT. 

MMC144128 Srnola conversion 144MHz; receive converter with pfotected dunl 
gate MOSFETs. 
Typlcnl gain: 30dB. Noise figure: 2·5dB. 

OTHER l.F.'s : 12-14. 14-1 6, 18-20. 24-26, 28-30MHz. 
Price £ 18 + VAT. 

MMC1« J28LO A s above unit but has an exl,ra butler omollfler a:l 1 t6MH1 tor uso 
In transverters. 
Provides SmW a t 116MHz. 

Price £~0 + VAT. 

MMC1,..4/2 Double conversion 144MHz receive converter whfch achieves 
cood lnw;a reJtctlon iii low ln!ermcdleto ftoquoncles. 

OTHER 1. F:s : 2-4, 4-liMH:. 
Price £18 + VAT. 

MMA 144 Low noise preampliner with two Independent outputs. 
Typical gain: 18dB. Nolso Ooure: 2-SdB. 
ALSO AVAILABLE FOR 70 ond 136MHz. 

Price £13 + VAT. 

1,296MHz. 
MMC1296/28 1.296MHz receive converler utlllslng a hybrid ring mlitcr, wllh a 

mntched pair of schot01.y diodes driving a MOSFET l.F. amplifier 
T;plcal gain: 25dB. 

OTHER l.F.'s 2~, 144-146MHz. 
Price £2.S + VAT. 

MMV1296 1,296MHz varactor lriplor. 
W rll accept up 10 30 watts of 432MHi: drlva and acMeves 60% 
efficioncy. 

Price £3Q + VAT. 

convcrlors and vairoctortr lplcrs, whtch have gained world wide acclaim over several 
years, but lo arouse new lnterest by lltunchlng 011 to the market cerlaln f'ICW pro· 
ducts such as our 50MHz and SOOMH1 lrequoncv counlers, + 10 SOOMH:z prescaler 
and our lntest ra.nge or all·modo II near transverters lor 144MHz and 432MHz. 
This month we Me btiefl)' reviewing this wide range, but please do not hesitate to 
contact us ellher by post or telephone for any technical dclalls1 or to rcquosl detailed 
data sheets for any of tho products mentioned balow. 

MMT(432/28 

l .F. 
Price 

432MHz. 
432MHz all-mode II near lr-ansvcrtier. 
Featums: 10 watls RMS output power, 

30dB recol>Jo g~ln. 
3·0d8 nol$e nouro. 

A erial chru1oeovor achlt.ivcd by a pin d iode swllch . 
!!8-30MHi:. 
£97 + VAT. 

MMT432/ t.u •32MHz DOUBLE CONVERSION all-mode lln~ar transvertcr. 
Features: 10 wi3US RMS output power for 10 watts i«MHl Input. 

10dB receive gain. 
3·0d8 nolse Ogure. 

A er lal chnngeover >1chleved bv a pin diode switch, 
l.F. 144-146MHz. 
Ptlce £133 + VAT. 

MMC<C32J2a 432MHz receive con'Jerter fe<llurin g 2 RF ~mpHficr$ and a. MOSFET 
mixer. 
Typicnl gatn: 30dB. Nolse noure: 3·SdB. 

OTHER l.F.'s : 14-16, 18-20, 28-30, 144-146MHz. 
Price £22 ... VAT. 

MMDOSO 

Price 

MMDOS0/500 

Price 

MMDSOOP 

Price 

DIGITAL PRODUCTS. 
Six digit SOMHz fraquenc)' countar. 
Froqucnc~ rn.ngc: 0·45-SOMH;:. 
Input sensltlvlty: Bettor than som V RMS. 
£62 + VAT. 

Six dtoit 500MH.t lrequoncy counter. 
Two ranges: 0·4S-.SOMH1. 

: 50-500MHz. 
Combined version of MM0050 and MMOSOOP. 
£79 + VAT. 

Olvtdo by 10 prescaler to oive SOOMHz: capebllity when used with 
MMOOSO. 
fully TTL compatlbte. 
Output l evol l s 2·5 volts p.p. 
Input senslti<Jlty: Better th;rn 200mV. 
Frequency tango: 50-SOOMHz. 
£2S + VAT. 

70MHz. 
MMC70[2B Receive converter for 70MHz. 

Similar lo MMCl«/ 28. 
OTHER l.f.'s : ._..7, 1'-14·7, 18-18·7, 28-2B·7MHz. 
Price £18 + VAT. 

PLEASE NOTE 
At the time of writing, lhe VAT rates appltcable lo the above products were likely 
to be ch.onged. 
However* the VAT rates appllcabteat the time ot writing were 12j% on all the above 

MMC70/28l0 

Price 

S lmllar to MMCl«/2BLO. 
Features buffered local oscillator foclllty at 42MHz for tronsverler 
use. 
£20 + VAT. 

products, with the oxcoptlon of tho DIGITAL PRODUCTS, which are 8%. 
Just ~ phone c.oll wlll put you In touch with our experienced sales and techni c11t 
staff. who wlll be pleased to zi;ssl&t vou with any queries you may h;,:ve. 
Incidentally, ALL of our products are FULLY GUA RANTEEO FOR 12 MONTHS. 

MICROWAVE MODULES LIMITED 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL, L9 7 AN 

TEL.: 051-523 4011 
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PAUL 
GlVJF lllICOMI 
WE HAVE ALREADY TOLD YOU ABOUT 
TWO EXCITING NEW RIGS 
FOR THE NEW YEAR 

MORE AND MORE PEOPLE 
ARE GOING TO BE SAYING 

"I LIKE ICOM" 

Two excellent rigs have been 
added to the popular ICOM 
range: The 215, a 3W hand port­
able, and the 240, a tow synthe­
sised programmable mobi le 
transceiver. 

DIICOMllC-240 
The IC-240 Is the st art of a revolution In 2 metre transct!IVers. II has all tho advan· 
taoes of the highly popular IC·22A, with Its oas11y selee:ted 22 Channel capnblHty, 
bul doos It alf wllh a ph1110 locked synthe.slsed system. Hence you cnn program a 
tor ell 22 che.nnela WITHOUT HAVING TO BUY ANY CRYSTALS. Chonnalo ere 
herd wi red using diodes ac:corcUng to clearly described I nstructions. Wo •upply the 
UK version with 15channels al re.adywlred In, these balng 10 simplex and 5 rop~ter. 
Thus thete ere 7 more frequencies for you to program at your own whim-Ideal for 
RAYNET end local net use. You can program for any of lhe 80 ch11nnels 11t '2~kHt 
spacing between 1« end 1'6MHz. 
As an optional ~xtro~ e scanning 1y1tem will be aYellnble ehortl)' whlch wlll econ 
all 22 channels. 
Tho IC.·240 has the eame ex_cellent FM performance •• the well known and hlghly 
populer IC-22A. 
Duplex (tor repeater use) operate.a by shitting 1he RECEIVE froQuency, Thie meana 
that by switching to SIMPLEX when using e repeater channel you wlll automatically 
be 1f1tenlng on the INPUT channel o1 tho rep eater wlthout having to wlro In apec1al 
••ReYerse Repealer" chennels . A 1'750H.t tone buul 11, of course, built In. 
The channels already progremmed are: 
SIMPLEX SO, $16, 517, 518, 519, 520, 521, 522, 523, 524. 
REPEATER R3, R4, R5, R6. R7. 

NOTE: PRICES MAY VARY ACCORDING T O THE S TATE OF THE 
POUNO ANO VAT 

ICOM are pleased to Introduce their Orat FM portable and a careful 1001< at the 
features will soon show how popular It's going to be. You can use It ANYWHERE. 
Change vehicles, use It In lha shack or t.oko It for a walk to the local hloh spot and 
you have the high quallty FM communication, for whrch ICOM are so famoue, avaJI .. 
able all the time. The baH01les ore larger than those of Its eompotilors, thus giving 
con1lderably longer life. The 3 watt output end high aen11tlvlty receiver makes 1t • 
uaalul main s tation set, where It can beoporated from an exlernal power supply and 
a good antonne system. Thua tho IC .. 215 con be a good starting point for tho man 
who has Just obt.nlned his licence and wants to gel on theatrwlthoul haYlng to spend 
too much money. 
Tho un}t Incorporates 15 chanf'ela to 1elect horn: 12 by the main channol seltctor 
and a further 3 by the tunctlon &witch. All cry11al111re plug .. Jn type HC.25/U and arc 
tho aame as the crystals usod In tho popufar 1C·22A. Being fundamental crystals. 
they aro tunable OYer a roo.aonably wide range and a separate trlmmer Is supplied 
tor each crystal making accurat• frequency adjustment poulble. This Is very 
Important for optimum result• with minimum lntorforel'lce. 
The output power can be switched to 3W on HI for long distance work or O·SW on 
LOW for short distance contacts orwo~lng a nearby topenter. Battery consumption 
11 mlnlmlsed In 1he LOW power modo. 
Socl<ets for external power and antenna 1uo provided on the rear. T ho antenn& 
sockot takes a s tandard PL259 plug and, a fully collapslble antenna la built Into tho 
top ol the rig. This can bo un1ctowed and romoved to provide a screw socket fof a 
ftexJblo helical antenna. Wo have had a'1 Antenna Spoclallat f1ulblo antenna 
1pecl11lly made &l'ld tuned to suit the IC·215. 

Why not &te and buy the exctllent I COM range a t your n1arost T han1t agent-phono for an evening or weekend demonstration. 

LONDON-Terry G88AM (01·55UJG&) WALES-Tony GWaFKO (0222 702i82) NORTK-Poter G3TPX (022678 26t7) • • , Poler he1 
SCOTLANO-lan GMBOOX (0781183 3223) MIDLANDS-Tony G8AVH (Dal 329 2~) outlote In 
OE VON-Sob G3PQH qthr NORTH WEST-Gordon G3LEO (Knutslord (0565) •040) HULL-Tony (0482 886392) end tht NORTH EAST 

HP TERMS NOW AVAILABLE 

YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM 

THANET ELECTRONICS 
143 Reculver Road, Beltinge, Herne Bay , Kent (02273 63859) 
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lllICOMI DAVE 
G4ELP 

SHORTLY THE PILE OF NEW ICOM GOODIES 

WILL BE GETTING BIGGER! 

NEW ADDITIONS 
THE IC-211 E . . . a fully synthesised, multlmode 
transceiver with LED frequency read-out which uses 
single knob tuning to step the VFO in 100Hz or SkHz 
steps. The LSI synthesiser has been specially 
developed by ICOM and the styling designed to 
match the latest in up to date technology. 

THE IC-245 •.. a digital pit controlled FM/CW/SSB 
rig for mobile or fixed station use-again with single 
knob tuning covering SkHz steps on FM and 100Hz 
steps on CW and SSB. Another new concept in 
amateur radio. 

I llICOMI, 
THANET ELECTRONICS 

Direct Ansafone line 02273 63850 (ev enings and w eekends) 

RADIO COMMUNICATION January 19n 
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Electronic Developments - new location 
Our new factory is now operational and from here we will be able to supply you with our c urrent range of high 
quality equipment. Please give us a ring or write to the address below w ith any queries you may have relating 
to your own particular application. 

THE MAGNUM TRANSVERTER 
EDT 144/28: EDT 70/28: EDT 50/28 

Our Tnmaverter 11 fully YAESU compatible and may bo operated with most other 
HF lron1ccl v1tr1. Orlve required at 28MH1 up tc> 500mW. Power Input up to 200 
watt• !SO% offletent). Each Tranaverter 11 alloned u11no 6Ut SPECTRUM ANA­
LYSER to obtain an extremely clean output spectrum. Microwave Modules recelv1 
convortera are Oiled 10 all our Tranavertert. 

PRICE &112.50 Inc VAT 

WAVEMETER 65-230MHz 

General coverage VHF Absorp· 
tlon Wnvcmoter. Its high sensl .. 
tlvlty moket It Idea.I tor checking 
spurloua outputs as well as the 
tranamltted freQuoncv. 

PRICE £11.00 Inc VAT 

YOUR ORDERS. ENQUIRIES 

AND TECHNICAL QUERIES 

WILL BE DEALT WITH BOTH 

PERSONALLY ANO 

QUICKLY 

THE MAGNUM LINEAR/PREAMP 
EDL 144 

Thi& Linear Ampllfler ha1 been devalopod by us lo flll tho need for a high power 
edd~on unit for UH with low power tran1ceivo11. Tho unit also contains a low .. 
nolH receive proampllOor which I• o~ulppod wllh an RF gain control. Maine 
operated. Drive requirement: 5·20 watts. CW and SSB, 5 watta mulmum AM & 
FM. P.A. 50% Efficient. R.F. awltched so no modlncatton to transceiver It 
necessary. 

PRICE £112.50 I nc VAT 

70CM LINEAR EDL 432 

Thia "32MH1 linear Is operated In grounded orld conflQuraUon and exhibits• 
gain of typtcally tOdB. With a drive lnpUt of S watts Its output power ls In the order 
of ISO watts which Is more thnn adequate for OSCAR 7. Power requirements are 
6·3V AC and H.T. 400-1000V D.C. Fllted wllh BNC Connoclors. 

PRICE £50.SO Inc VAT 

POLAR ELECTRONIC DEVELOPMENTS LTD 
DOMVILLE ROAD, LIVERPOOL, L13 4AT. Tel. 051-220 6666 
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Radio Shack Ltd * 
London's Amateur Radio 

Stockist 

HAL 
RTTY AND 

MICROPROCESSOR 
EQUIPMENT 

ELECTRONIC ST-6 
T T Y SYSTEM 425Hz 

XTK-100 
ST-6 
425 
XTK-100 
ST-6 
RV0-1005 
DKB-20t0 
DKB-2010 

DS-3000 
DS-3000 
OS-3000 
DS-4000 
DS-4000 

£ 
RTTY demodulator 237.60 
Discriminator 31.00 
Crystal tone keyer 58.32 
Kit 144.72 
Shift kit 28.80 
High tones or low tones kit SC.00 
Table-top cabinet lS.00 
Visual display unit 280.80 
Dual mode keyboard 280.80 
Dual mode keyboard with 128 key buffer memory 345.60 
128 key buffer memory 64.80 
64 key buffer memory 38.88 
KSR version 1 • X Baudot 972.00 
KSR version 2 · X ASCll/Baudot 1,134.00 
RO version 2 · X ASCll/Baudot 837.00 
KSR version 1 · X ASCII 972.00 
RO version 1 · X ASCII 756.00 
All DS-3000 and DS-4000 units come with 11· monitor. 

ST-6000 Demodulator/keyer with scope 459.00 
ST-6000 Oemodulator/keyer with meter 378.00 

MCEM-8080 MCEM-8080 Single board Microcomputer 280.80 
MICROCOMPUTER SYSTEM Extra 1 K 8102A-4 RAM on board 27.00 

Monitor In 8708 EPROM In place of 3624 PROM 27.00 
Extra 8708 EPROM 54.00 

MCEM-PS Power supply 43.20 
MCEM-KB/VDU Keyboard/video display unit 237.60 
MCEM-7K RAM -4K Static RAM board with 4K RAM 199.80 
MCEM-7K RAM -7K Static RAM board with 7K RAM 270.00 
MCEM-PROM PROG PROM programmer for above boards 27.00 

NOTE: Microcomputer integrated circuit prices apply only to users of the HAL MCEM-8080 Microcomputer. Orders for 
integrated circuits only cannot be accepted. 

PRICES INCLUDE VAT 

RADIO SHACK LTD. 
188 BRPADHURST GARDENS, LONDON NW6 3AV 

Just around the corner from West Hampstead Underground Station 
T elephone: 01-624 7174. Cables: Radio Shack, London NW6 

Telex 23718. Giro A ccount No.: 588 7151 

Open Mon-Fri M. Sat 9-12.30. Closed for lunch f -2 
TRICITY FINANCE, SECURICOR & BRS 
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SOLID .STATE MODULES 
63 WOODHEAD ROAD, SOLID, LOCKWOOD, 

HUDDERSFIELD, HD4 6ER 
Telephone 0484-23991 

DO YOU RECEIVE BETTER REPORTS THAN YOU GIVE? 
DO YOU SOMETIMES FEEL YOUR RECEIVER NEEDS A LITTLE EXTRA URGE? 
DO YOU HAVE TO TURN YOUR AF GAIN UP FOR WEAK SIGNALS BECAUSE 
YOUR A.G.C. ISN'T WORKING ON THEM? 
DO YOU KNOW WHAT YOU WANT FOR THE NEW YEAR? 
We have pre-amplifiers for everyone. HF-VHF-UHF. Why not join the 1000s of users of what are probably the 
most cost effective devices advertised in this journal? 

THE SEN TINEL H. F. PRE-AMPLIFIER • 
A succ.ess after ono month. wHh peopJe ordulng lhelr second unit and many ord&ra 
being received following recommonda.tlons. 
A wideband pre-ampllt1er covering 1-40MHz. gain t5d8, noise flguro f dB. tnput 
ond output Z 50 Ohms, supply 12V (9-15V). 

They use the latest techniques with a UHF power translstornnd voltage and curront 
-ve feedback to ensuro a htgh atgneil acceptance lovel1 and a romarkabl~ flat rtt· 
ponse. The box sito Is 2i" x 3• x fi" and an lntcmnl c/o roley allows the unit lo ho 
lnaerted In a llanscelver aerlal lead, and Is also used to twitch the pre-amp out of 
circuit. Price: £U>.t2 lncludlng VAT •nd ex-slack. 
THE PA to printed clrcull board version of the abo11e .. leu c/o relay. Size onlt 1 
cubtc Inch. Price: £5.62 lncludlno VAT, ex·stock. 

THE SENTINEL LOW NOISE FET PRE· AMPl.lflllR 
The 'Ultlmate' In VHF pto·ampliOer perfo rma:nco. Expstock, for 2 metres, 4 metros, 
Marine band and Salolllto Band. Other frequencies lo order. Selected FET provldes: 
Noise flgure--1dB. gnln·18dB. Supply t2V (9·1SV) 5mA.. Site 2f"' x 3'" x 11'"". Price: 
£8.72 lncludrno VAT. ox·slodc. 

PA3 2 METRE DUAL GATE MOSFET PRE-AMPLIRER 
Designed to f1t Inside vour transcolver. Only 1 cubic Inch In size. This Is the ono 
everybody fits. N.F. 2d8, onln 18dB. supply 12V (9~15V) 5mA. Price: £6.2'1 lncludlng 
VAT and ex·.stoc.k. 

SM7170cm PRE-AMPLIFIER 

* 200W Input 50% efficiency with 200mW drive. * Receive con't'orter-2dB N.F. 18dB g"'ln. * Cleanest output apoctrum-80dB overall spurious responses. * Size only 9'" x 4.f" ponol, 4t'"" d~op. * Price: £tot.ts Including VAT, complete to plug In Ye.esu equipment and ex· 
slocl!. 

EUROPA COMPLETE POWER SUPPLY TYPE CPStO-Prlce: ~.00 Including 
VAT ond ax-stock. 

NEW EUROPA TWINS: 
The Europa 70 Soltd State 70crn 1ransverter. Price: us.oo Including VAT 
The Eu rap.a SS Solld Stato 2 metre lrnnsverter. Price: £90,00 lncludlng VAT. 
Both give 10 Wntts using tho latosl SOE transistors rated 10 wlthatand Infinite: load 
mfsmalchlng. 
Receive to nvortcr gain Is 30dB ilnd N.F. lor2 metres 2dB, tor 70cms 3dB, IF 28-:!0MH. 
VHF CONVERTERS 2 METRES, 4 METRES, l Ocms, Setellll.o Bond end Merino Bond 
from atock. Other frequencies to order. 

SENTINEL DUAL GATE MOSFET CONVERTERS * N.F. 2dB, Galn-aodB. * No osclllntor hoquoncy muJtlpllcntJon to reduce spurious elgn.,ls. * Very high tolernnco crystals, 5p. p.m. for cnlibration accuracy. * Strong sronala and ovorvolta;o nnd reverse c:iolorUy protaellon bunt In. * Standard Ifs ore: 2 metros: 2·4MHz, 4·6MHz. 28·30MHz. 4 metres: 28·28.7MHz. * Size o,nly: 2i"' x 3• x 1f .. long o:i.cepl 2-4MHz nnd 4°6MH1 which oro double 
conversion and <4'" long. Prlco only £18.00 lncludlno VAT and ox-stocl!i. 

: 1! ~~f~d~~~eVl~ J.~:~:~~~o;::•llfler g iving a D•ln of l8dB . N.F. of 3dB. Prico: SENTINEL 2 METRE CONVERTER KIT 2ll-30MH• IF ONLY 
A well proven kit supplled with printed circuit bonrd, drlllod and wllh t'lll colls 

TRANSVERTERS mounted to mal<e assembly casf. Price: £ tt.50 lncludlno VAT. IF 1t doosn1t work 
send It beck with £2.2S and we will flx It. 

ssM EUROPA•& 

" 

_ ... 
... "" '" 

EUROPA B . THE WORLD'S BEST SELUNG 2 METRE TRANSVERTER. 
Contrary lo any rumours. the Europa B fa continuing In full production. 
The Europa 8 provldea: 

SENTINEL X 2 METRE CONVERT ER 
A de luxe 'lerslon of tho Sentinel. Pnrforml'lnco sp~c. ls tho same but 1t conteln1 nn 
external mains power eupply and e front panel RF gnln control. * Size: s· JiC H'" front p anel,,. doep. * Stocl!i 2 mette l.F.s: 2-.4MHz, 4·6MHz, 28aJOMHz. Price: £.22.00 Including VAT. 

SENTINEL M.F. Another Dual Gato MOSFET 2 metre converter which converts to 
medium Wl!IVo In 2 swllched bands. Price: £20,00 e:i. stock~ 

SM7010cm CONVERTER Thie Is a very high perrormance 70em to 2 metre FET 
converlcr. Prlco: £18.0G Including VAT, 

SEN"tlHEL 70 70cm·28-30MHz converter. Noise flgure-3dB. Galn-30dB, Price: 
£ta.oo Including VAT. 

SSM Z MATCH 80-10 Metres matches 15-5000 Ohms, 2kW at 50 ohms, £28.00 
lncludlng VAT. SJz(t: 81"' x 4· front pfl!nel, 7~ deep. 

SSM IAMBIG MORSE KEVER 

CMOS cfrcult for use with "squeeze" or slnole peddloke)ls, prlco £33.75 lne!udlng 
VAT. Twin paddle key to c.on•plement our keye.r £t1.2S Including VAT. 

12 months guarantee on all units. W e offer same day COD (£50 limit) 

ACCESS BARCLAYCARD H.P. or C.W.O . 

Just phone your credit card number for same-day service. 
If you require more detailed Information or help, we are a telephone call or a letter away, so do not hesitate to uk. 

YOU CAN CALL IN ANYTIME TO INSPECT OR COLLECT EQUIPMENT : PAUL, G3MXG. 
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antenna specialists 
THE CHOICE OF DISCRIMINATING USERS 

ASP 655 

!:»-174MHz lw 3d8 
Gain. OC Groundod, 
Base Station Ant. 

Power Capablllty 100W. 
Torminf!ition S0·239. 
Complete with mount-

ing brackets for masts 
up lo If" O.O. 

AYallablo now. 
£14.44 plus 75p carriage 

! 

~ 

ASP659UI( 

425·«0MHz SdB G•ln 
Baso Stntlon Coll near 

Powat capoblllfy 100W 
Termlnallon female 'N' 

Typo connector. 
Comploto with mount· 

Ing brackets for mQStt 
up to If' 0.0. 

Avollo.ble now, £15.48 
plus 75p carr. 

NEW! 
" 

l
l HELICA LS FOR THE FOLLOWING 

PORTABLES 
Trio TR2200GX £3.85 
Trio TR3200 £3.35 
loom IC·215 £3.85 

FOR AMATEURS WHO 
DEMAND THE BEST 

ASPA680UK .... 
144-148MHz 6dB gain 

DC Grounded Baso 
Station Collneer. 

Power eitpeblllly 350W, 
Length: oppro:ii:. 12' 
Wcloht: approx. .41b. 
Rated wlnd volocltv: 118 ., (p & p for hcllcols ~p) 

. ... -~---, •. "I °"--· 
mph. 

Termination: Mate 'N' 
T ypo Connector. , -"' t. ~. 

·1·" 
Avollnble now. 

lHr; £47.25 plus £2.00 C.Gt· 
rlage. 

MOBILE ACCESSORIES .. I 
ASPN701Ut< .... 

430-«0MHz 12dB Goin. 

© 

LONDON 

ASP332 
Gutter mount suitable 
for USO with ASP629, 
ASP393 complete with 
10• RG-ssu cabin and 
PL-259 connoclor £8.09 
plus 5-0p post and 
packing. 

ASPR332 
Gutter mount suit.able 
for uso with ASP677, 
ASPE667, easily adopt­
able for use with oth er 
ontennas. Complcta 
with 10' RG-58U cablo 
ond PL-259 conno-clo1. 
£8.09 plus SOp post and 
packing, 

"Stripes of Quality'' 

Lee Electronics Ltd. 01-723 5521 
Amateur Radio Exchange. 01-567 
7681 
Terry Barnett, GSBAM. 01-556 9366 

KENT 
Thanet Electronics. 02273 63859 

BEDFORDSHIRE 
Alan R. Morris, G4ENS. 0582414179 

t<-20J 
No hole boot mount. 
sultable fort"' hole snap 
In mount , easily edapt­
oblo for olher n1ounls. 
£3.70 plu, SOp post ond 
packlnQ. 

Hew Maonetlc M ount .... 
Shown with ASP629, 
but also fits ASP393, 
ASP677 end ASPE567. 
Comploto with 10• RG-
58U cable. 
£t.1t plus 50p post and 
pocklno. 

OC Groundod Base 
Statton Collnonr. 

Power Cnpabllity250W, 
Length approx. 18'. 
Wolght .approx. 9·Slbs. 
Raled wind velocity 128 

mph. 
Tormln~tfon Mele 'N' 

Typo Connector. 
Avallablo now. 
£ 105.00 plus £2.SO 

carrll\9e. 

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 
Revon Electrical Services. 0272 
669454 
YORKSHIRE 
The Amateur Radio Shop. 0484 
20n4 
Nick Sheard, GSKL Y. 0532 535143 
N. IRELAND 
G.I . Amateur Supplies. Ennis· 
killen 2955 

CHESHIRE 
Bredhurst Electronics. 0829 260708 

SCOTLAND 
Ian Mckechnie, GMSDOX. 078683 
3223 

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

NORTH WALES 
Bill Davies, GW8AHI , QTHR 

J. YU, 21 Langley Avenue, Surbiton, Surrey KT6 6QN 
SOLE DISTRIBUTOR TO THE AMATEUR TRADE 
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COUNCIL 

Prealdent 
Lord Wallace of Coslany 

Immediate P ast-President 
E. J. Allaway, MB, ChB, MRCS, LRCP 
G3FKM 

Honorary Treasurer and Executive 
V ice-President 
J. 0. Brown, LLB, FCA, G3DVV 

T elecommunications L iaison Officer 
R. F. Stevens, G2BVN 

Mem bers 
A. M. Allan, GM3ZBE 
D. J. Andrews, G3MXJ 
J . Anthony, G3KQF 
P. Bafestrlnl, TEng{CIE), MITE, MIAM, 
G3BPT 
J. Bazley, G3HCT 
D. S. Evans, G3RPE 
B. O'Brien, G2AMV 
W. F. McGonlgle, Gl3GXP 
C. J-1. Parsons, GWSNP 
D. M. Pratt, BTech, MIEE, MIERE, G3KEP 
W. A. Scarr, MA, FBIS, G2WS 
R. F. Stevens, G2BVN 
G. M. C. Stone, G3FZL 
C. J. Thomas,G3PSM 
D. M. Thomas. GW3RWX 

REGIONAL REPRESENT ATIV ES 

Region 1-{Posllion vacant) 
Region 2- R. C. Andreang, G4CMT 
Region 3-H. S. Plnchln, G3VPE 
Region 4-T. Darn, G3FGY 
Region 5-P. F. Chilcott, G4BBA 
Region 6-0. C. Andrews, G4CWB 
Region 7-N. A. Smith, G3HFO 
Region 8-D. N. T. Williams, G3MDO 
Region 9-H. W. Leonard, G4UZ 
Region 10-R. G. Barrett, GWSHEZ 
Region 11-P. H. Hudson, GW31EQ 
Region 12- F. Hall, GMSBZX 
Region 13-(Positlon vacant) 
Region 14-A. J. Mitchell, GM3UDL 
Region 15-H. J. Campbel l, GISFOK 
Region 16-R. E.G. Kendall, GSBNE 
Region 17-L. Hawkyard, GSHD 
Region 18-P. J. Fay, G3AKG 
Region 19- D. $. Smith. G4DAX 
Reg.on 20-G. Mather. G3GKA 

HONORARY OFFICERS 

Awards manager (hO 
C. R. Emary, G5GH 

Awards manager (vhf) 
Jack Hum, GSUM 

Intruder Watch organizer 
S. A. G. Cook, G5XB 

Q SL B ur eau manager 
A. O. Milne, G2MI 

Slow morse practice 
t ransmissions organizer 
M. A . C. MacBrayne, G3KGU 

T aped lecture library curator 
S. W. Coursey, G3JJC 
T rophies manager 
P. A. Miles, G3KDB 
VHF manager 
G. M. C. Stone, GSFZL 
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RADIO SOCIETY OF GREAT BRITAIN 
35 Doughty Street, London WC1N 2AE 

Telephone 01-837 8688 
Founded 1913 Member society, International 

Incorporated 1926 Amateur Radio Union 

PATRON: HRH T he Prince Philip, Duk e of Edinburgh, KG 

The national society representing all UK radio amateurs 
Membership Is open to all those with an active lnteiest In radio experimentation and 
communication as a hobby. 

Annual membership rates: UK-£8 (Including VAT); Unlicensed members under 18 
years of age, £3. Overseas- £8. 

Applications for membership should be made to the general manager, from whom full 
details of Society services may also be obtained. 

GENERAL MANA GER AND SECRETA RY EDITOR 
G. R. Jessop, CEng, MIERE, G6JP A. W . Hutchinson 

Prices 

RSGB PRICES 

and 

MEMBERS' DISCOUNT 

As a consequence of constantly rising production costs, the RSGB has had to 
increase the selling prices of its publications and other items (excluding, for 
members 011/y, the two latest books: Radio Co1111111111icatio11 Handbook and RSGB 
Amateur Radio Call Book) with effect from 1 January 1977. 

This increase does not apply to American publications sold by the Society as 
these have been kept under constant review during the past few months because 
of exchange rate changes. 

Discount 
From the same date as this increase, however, the· Society is introducing a 10 per 
cent djscount for members only which will be a llowed on all purchases and maga­
z.ine subscriptions (excluding subscriptions to Ham Radio Magazine and Ham 
Radio Horizons) from RSGB headquarters and RSGB bookstalls at rallies, 
conventio ns and similar events. Overseas members may on.ly obtain this discount 
on goods ordered or bought from RSGB headqua rters. 

The discount will not be allowed on purchases from noa-RSGB bookstalls, 
trade stands or shops. 

To obtain the discount , it is important that the procedures given below are 
followed : 

1. O rders by post from RSGB headquarters 
(a) Include with the o rder the address label from a recent Radio Co1111111111ica­
tio11 wrapper so that membership of the Society can be verified. 
(b) Using the by-pos t price list published in the latest issue of Radio Co111-
1111111icatio11, calculate the total cost of the goods ordered, deduct IO per cent, 
and include a remittance for the balance. 

2. Cash purchases 
When purchasing goods over the counter at RSGB headquarters and from 
RSGB bookstalls, it wi ll only be necessary for a member to produce his 
current membership card. 

First membership cards were sent out in December, and these wi.11 remain 
valid until the next membership subscription is due. A new card will be issued on 
renewal and this will also serve as a receip1 for the subscription. 
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A message from the Society's President 
Having accepted the great honour of becoming your 43rd President I 
am only too well aware of the responsibility the office entails. It is in the 
spirit of service to the membership that I take over from our good 
friend and servant of the Society, John Allaway, G3FKM. 

The year ahead is distinctive as the Silver Jubilee Year of Her 
Majesty the Queen and it is only fit and proper that the Society, having 
as its Patron His Royal Highness the Duke of Edinburgh, should be 
involved. It is therefore essential that it should be our aim to make 
every effort to ensure that events held in the Society"s name are memor­
able and worthy of the occasion. 

The Presidential Installation later this month will be held in the 
Houses of Parliament. This venue is unique and deliberate. 1 hope it 
will mark an even closer link with authorities and a greater recognition 
of the Society's place as an important section of the British com­
munity. Not always has the Society received the recognition and 
publicity that it deserves. 

The world would be a happier and more peaceful place if the 
world-wide brotherhood involved in amateur radio existed in inter­
national affairs. O f course, differences arise but these are resolved in 
friendly fashion. 

Some may look to a new President as a "new broom". I look forward 
to the duties as a servant of the membership presiding over a Council 
which is in itself acting in members' interests, having been freely and 
democratically elected. 

Forward to I 977 in a spirit of goodwill! 
George (Lord Wallace of Cosla11y) BRS3003634 

omot~~d~ n:=J 

With effect from I Ja nuafY, the hf broadcast is now being 
made on 3·650MHz instead of 3·600MHz. This has been 
done to avoid interference from and with rtty transmissions. 

Intruder Watch 

Radio Amateurs' Examination 

The powerful interference from the USSR noted previously 
has, at the time of writing, become less frequent in appear­
ance bui has not yet ceased. The signal caused a half-page 
report in the Washi11g1011 Star which was picked up by most 
of the USA press outlets. This report extensively quoted 
GJPSM, ·the !ARUMS co-ordinator. 

The Society has received enquiries from members intending 
to take the Radio Amateurs' Examination in May 1977 in 
relation to the conditions for the new Amateur Licence A. 
While it is in the interests of intending candidates to oblain 
the latest issue of How to Become a Radio Amateur, candi­
dates will not be penalized by giving their answers to 
Question I based on the conditions for the former Amateur 
(Sound) Licence A. 

Copies of How 10 Become a Radio Amateur may be ob­
tained from the Home Office, Radio Regulatory Department, 
Radio Regulatory Division, Licensing Branch (Amateur), 
Waterloo Bridge House, Waterloo Road. London SEI 8UA, 
or by sending a large stamped addressed envelope to Society 
headquarters. 

GB2RS 
Some 35 members responded to the invitation to state a 
preference for the use of a.m. or fm on the vhf transmissions. 
These indicated a 2 :1 majority for the retention of a.m. and 
accordingly no change will be made. A number of replies 
indicated that th<! use of ssb for the 144MHz broadcasts 
would be preferred. 
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Feedback from the Home Oflice following reports by 
G5XB, the RSGB Intruder Watch organizer. shows that 
telex messages have been sent to the USSR. China and 
Egypt asking for the cessation of interference in exclusive 
amateur bands. In several cases the USSR.based inter· 
ference has ceased but there has been no success following 
representations to Peking. 

In addition to its primary function, the Intruder Watch is 
a source of valuable information which is being collated 
and prepared for WARC 1979. Any adminis tration unwise 
enough to refer to the 7MHz band as an e.xclusive amateur 
service allocation can be given an answer backed by facts 
and evidence. 

I n order to assist in the identifica tion of the less usual 
transmission modes the Society has provided the Intruder 
Watch organizer with a suitable oscilloscope. We would like 
to acknowledge the help of Scopex Instruments Ltd of 
Letchworth in the provision of a 4025 oscilloscope for t his 
purpose. 
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Regional Representative, Region 1 
Following the election of Mr B. O'Brien, G2AMV, to 
Council, nominations are invited for the resulting vacancy 
as Region 1 representative. 

Not later than 31 January 1977 any five corporate members 
resident within Region I (Cheshire, Cumbria, Greater 
Manchester, Isle of Man, Lancashire, Merseyside), may 
nominate any other qualified corporate member resident 
in the region for the office of regional representative 
by delivering their nomination in writing, together 
with the written consent of such person to accept 
office if elected, to the general manager at RSGB headquar­
ters. Each such nominator shall be debarred from nominating 
any other person for this election. 

In the event of no nomination being received from the 
corporate members in Region I by 31 January 1977, the 
Council reserve the right to make an appointment. 

In the event of more than one person being nominated, a 
ballot will be conducted, details of which will be published 
in the March 1977 issue of Radio Co1111111111icatio11. 

say again your call 
The RSGB Records Department likes to keep up-to-date 
with members' callsigns. If you are changing from a G8 to a 
G4, or from a receiving number to a G8 or G4, please let 
tbe Records Department know as soon as possible. The 
caUsign on file, which is the callsign you should always use in 
correspondence with RSGB headquarters, appears in the 
top right-hand corner of your Rodia Communication address 
label. 

Phase 2 UHF repeaters 
Several proposals for Phase 2 UHF repeaters have now been 
received and are undergoing technical vetting and approval 
by the Society's VHF Committee and Repeater Working 
Group. The proposals will be submitted to the Home Office 
on I February. 

Interference Committee, 1977 
The strength of the Interference Committee has become 
rather depleted and members with an interest in interference 
matters who would care to offer their services are asked to 
contact Mr P. F. Jobson,G3HLF,41 The Avenue, Gravesend, 
Kent. 

FDK Multi-U11 review 
We have received the following information from Waters & 
Stanton Electronics regarding the FOK Multi-UI I which 
was reviewed last month: 

"All FOK Multi-UI Is supplied by us are now fitted with 
a separate automatic tone-burst. The existing test tone 
facility can be used for accessing Continental repeaters 
where, generally speaking, a tone of several seconds is 
required initially to switch the repeater on. Before despatch 
to customers, the peak deviation is pre-set to 5kHz when in 
the narrow mode. All UK repeater channels are supplied as 
standard plus the popular simplex channels. 

"The apparent filter selectivity anomaly was caused by a 
tilt at the top of the filter response. Further down the skirt, 
the response was within specification and although in prac­
tice, as confirmed by your reviewer, this tilt was not notice· 
able, all further units will be checked for this point before 
despatch." 
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COUNCIL ELECTION RESULTS 
The results of the ballots to fill the eight vacancies on 
Council from 1 January 1977 were as follows: 

Ordinary members 
P. Balestrini, G3BPT 
J. Baz\ey, G3HCT 
R. Bellerby, G3ZYE 
T. Darn, G3FGY .. 
0. Hou\!, G400 . . 
C. A. Jones, GBFGO 
C. H. Parsons, GWBNP 
0 . A. G. Pedder, G3LFX 
R. F. Stevens, G2BVN .. 

Zone B member 
J . Anthony, G3KQF .. 
R. W. Fisher, G3PWJ .. 

Zone G member 
A. M. Allan, GM3ZBE .. 
F. ~· Hall, GM38ZX 

1,602 
1,313 

982 
860 
977 
449 

1,481 
734 

2,189 

221 
203 

128 
99 

Votes received, 2,872. Late entries, 27. Spoilt votes, 22 

Messrs P . Balestrini, J . Bazley, C. H. Parsons, R. F. 
Steven s, B . O'Brien (Zone A , unopposed), J . Anthony, 
W . F. McGonigle (Zone F, unopposed) and A . M. Allan 
were accordingly elected to serve on Council for the three 
years 1977-79. 

"Solid-state BC221 frequency meter" 
Mr R. S. N. Rau, VU2CX, author of this article published 
in the August 1976 issue of Radio Comm1111icatio11, advises 
us: (a) that on p594 under " Beat frequency amplifier", 
sixth line, the resistor value should have read 4·7kll; and 
(b) that any difficulty in getting the crystal oscillator (Tl~.3) 
to oscillate may be overcome by connecting a 3-!0pF 
capacitor between the gate and drain- pins 5 and 6, Fig 2. 

Slow morse practice transmissions 
G3LEQ has recently commenced an additional transmission 
on Sunday evenings at 1830gmt on the same frequencies 
as on Sunday mornings, (Radio Co1111111111icatio11, November 
1976) but beamed towards Liverpool and the Wirral. He 
will continue this new transmission through the winter 
months only if an enthusiastic response is received in the 
shape of reception reports. 

Because of poor conditions in the winter months, 
GM3CRY .has replaced his Tuesday transmissions by 
transmissions on 3,550kH;z; ± Q.RM at 1415gmt on Sundays. 
He would appreciate hearing from anyone making use of 
his transmissions, particularly regarding reception con­
tions at the new time. 

Both G3LEQ and GM3CRY are QTHR. 

Facts and figures 
The Home Office advises that the following numbers of 
amateur licences were in force at 30 November 1976: 

Class A 15,948 Class B/ M 2,461 
Class B 6,156 Class F / M 23 
Class A/M 4,166 Television 318 

The callsign record received from the Home Office dated 
19 November 1976 gives the latest callsigns issued in the G4 
and G8 series as G4FNG and GSMOU respectively. 
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1977 Presidential Installation 
The Installation of Lord Wallace of Coslany as 43rd Presi­
dent of the Radio Society of Great Britain wlll take place on 

Saturday 22 J anuary 19n 
7 for 7.30pm 

In the 
Mem bers' Dining Room, 

H ouse of Commons, 
London SW1 

Admission will be by ticket only. Tickets will be limited to 
two per member, and the total number available will also be 
limited. 

S ingle ticket ... ..... £2.50 T wo tickets . ..••. . . £4 
Dress: Informal (men, lounge suits) 

Applications for tickets should be addressed to:TheGeneral 
Manager, RSGB, 35 Doughty Street, London WCI N 2AE. 

New callsign series 
The ITU announce that they have allocated provisionally 
the caUsigo series SSAA-SSZZ to the Transkei. This was in 
response to a request from the Republic of South Africa. 

"Ham Radio Horizons" 
This new monihly magazine produced by the publishers of 
Ham Radio Magazine is directed at the amateur radio 
beginner or anyone interested in the less technical aspects of 
the hobby. The first issue is scheduled for January 1977 and 
subscript ions can be accepted at the sterling equivalent of 
$10, £6.50 at the time or writing. Subscription requests 
should not be sent to RSGB HQ but addressed to Ham 
Radio Magazine (UK), PO Box 63, Harrow, Middlesex 
HA3 6HS. Please clearly indicate that the subscription refers 
io Ham Radio Horizons. 

Reigate ATS, G5LK 
With the kind permission of Mrs G. Knight, the Reigate 
Amateur Transmitting Society has been issued with the 
callsign of the late Leslie Knight, G5LK, who was for nearly 
20 years secretary of Redhill & Reigate RSGB Group. The 
club intends to use G5LK in contests to perpetuate the 
memory or Leslie Knight. 

Poole ARS 
At an inaugural meeting held at Poole Technical College on 
29 October 1976, it was agreed to form the Poole Amateur 
Radio Society. The club will meet on the last Friday in the 
monLh at 7.30pru at ·Poole Technical CoUege. The secretary 
is Graham Tizzard, J 53 Millfield, Creekmoore, Poole, 
Dorset. 

Correspondents wanted 
Two teenaged Italian amateur radio enthusiasts would like 
to correspond in English with British amateurs in their own 
age group. They are : Moreno Giacoppo, Via Campo Mare 
64026, Roseto Degli Abruzzi, Teramo; and Michele Mule, 
Via Cappolini i.s. 439/F, 98100 Messina, Sicily. 

A young French amateur, Alain Ferrier, F6CBD, would 
also like to correspond in EngHsh with UK amateurs. His 
address is 12 Place Kleber, Champs-Elysees, Province de 
l'lle-de-France, 02500 Hirson. 
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Nets, present and projected 
Rotarians of Amateur Radio hold a net on Sundays from 
9.30 to l lam on 3,692kHz. Further information can be 
obtained from GSON, QTHR. 

An attempt is being made to organize a net for the 
Professional & Businessmen's Clubs in the UK. lnformation 
can be obtained by calling G80 N after the above Rotary 
Net or writ ing to him. 

Found and stolen property 
A Heathkit transceiver type HW202, No 032973, was found 
in the Upminster police district oo 26 November and the 
owner has not been traced. Will the lawful owner or anyone 
who can assist please contact the Metropolitan Police K 
Division Police Station, 223 St Mary's Lane, Upminster, 
Essex, RM 14 3BX; tel Upmioster 20123, and quote reference 
Form 66/46. 

A Sommerkamp .FRJOOB receiver was stolen from the 
Birmingham University RS during the weekend 4-5 
December 1976. Distinguishing features include !Om fitted 
as an optional extra and modification to the band-switch 
bearings. Any information concerning this equipment 
should be given to the Students' Union, Edgbaston Park 
.Road, Birmingham I 5. 

Braille magazine project 
GM3GNX is seeking support to promote a braille magazine 
for visually handicapped amateurs. Lt is hoped to publish 
the RAIBC magazine Radial and articles from Radio Com-
111u11icatio11 and other magazines. 

For further details contact Leslie Fraser, 37, Witchhill 
Road, Fraserburgh, Aberdeenshire, AB4 SNR. 

Parachuting 
Mr M. J . Rutty, G3UPV, would like to hear from radio 
amateurs who are also free-fall parachutists. His QTH is 
144 Chapmanslade, Westbury, Wilts. 

Left : M Moham ed Mill, ITU Secretary-general, re-Inaugurat ing 
K2UN, t he United Nations A mateur Radio Club Station In New 
York . W ith him is Mr Max de H enseler, HB9RS/W 2, P resident 
UNARC. M Mill was attending the UN General A ssem bly 

Photo: F8RU 
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The Smith Chart 
An easy to use calculator for solving 
antenna and feeder problems 

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

THERE are many aspects of radio antennas which to the 
average amateur appear to be shrouded in an impene­

trable fog of mathematics but, in fact, most antenna prob­
lems with which the amateur is likely to be faced can be 
tackled without m uch knowledge of mathematics. Most 
people can visualize a wave travelling thro ugh space and are 
ready to accept, for example, that field strength at a distance 
is proportional to current multiplied by the length of antenna 
wire through which it flows, without needing to master the 
intricacies o f Maxwell's equations. As the author has tried 
to show elsewhere [I, 2, 3], usually a ll that is needed is 
knowledge of a few such basic principles, common sense 
and access to the appropriate data. 

T ransmission lines are another story, and for a long time 
the author-having an impressive record o f failures in 
mathematics examinations-was content to leave them to 
the experts. They usually seemed to work, after a fashion 
anyway, and the antenna was the interesting part! In fact, 
a lthough feeder matching can usually be achieved by 
experimental methods, use of the Smith Chart is straight­
forward, saves time and reduces the risk of mistakes. The 
delightful simplicity of the chart is, alas, belied by a somewhat 
fearsome appearance, and the aim of this article is to pene­
tra te the disguise so that the chart can take its rightful place 
in the armoury of readers faced with problems of antenna 
design and feeder matching. 

The application to antennas, as d istinct from feeder 
systems, has been largely overlooked and is of particular 
interest as it provides an insight into many peculiar aspects 
of antenna behaviour and o ften saves a lot of arithmetic. 
Moreover it bas particular relevance for amateur applica­
tions since it reveals at a glance how to tune any odd bit of 
wire to resonance even when, for example, the wire has to be 
bent to fit it into a confined space. For this a pplication the 
antenna has to be regarded as a tra nsmission line with the 
appropriate value, or values, o f characteristic impedance 
assigned to il. Unfortunately this information, although 
given in professional textbooks, is not readily available to 
the average amateur. It would in any case be impossible to 
present accurate data covering a ll possible ways of bending 
an antenna wire, but with the aid of intelligent guesswork the 
data presented here should be adequate for most purposes. 

It is necessary at this point to say a little about "j no ta­
tion" if only to assure readers, who may have only just sur­
vived their first glance at the chart, that they arc not going to 
be asked to master yet a nother new concept. Nevertheless, j 
does appear on the charts produced commercially a nd it is 
felt that most readers, after working thro ugh a few examples 
using the charts, will find it useful as shorthand since it is 

• I Stoner Hill House, Froxfictd, Pctctsficld, Hants. 
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much easier to write "SO + JS}" than "SOn of resistance and 
350 of inductive reactance". This is the general form in 
which the chart produces answers to questions, and at first 
glance it may look like a n unfinished sum requiring an 
understanding of j for its completio n. In fact, t he SO and the 
35 are "different kinds of ohms" and tend to be of more 
interest when they are separated than after they have been 
added. 

Typically the 500 represents the radiat ion resistance of an 
antenna, o r some other load into which one wishes to 
deliver power, and the 3Sn is a reactancc which needs to be 
removed by tuning, ie by connecting an equal and opposite 
reactance in series. Conventionally a negative sign is used 
to denote capacitance, and in this case the chart indicates 
the use of 3Sn of c,apacitance so that the complete answer to 
the problem becomes so + 35j - 3Sj = son which provides 
a good match to standard low impedance cable. For the 
present purpose this is all the reader needs to know aboutj, 
although a further acquaintance with it gives added flexi­
bility in the use of the chart a nd is essential to a proper 
understanding of many aspects of electrical and radio tech­
nique. An attempt to provide a simple expla nation of j has 
been included as an appendix. 

. In this article the chart is presented as an impedance 
diagram since impedance is a familiar concept to most 
readers, and, as the examples prove, this approach is 
adequa te for a wide variety of applications. Nevertheless, an 
understanding o f admittance enables the chart to be used 
as an admittance diagram and as a simple calculator for 
making impedance-to-admittance conversions, which greatly 
extends its usefulness. This should present no difficulty to 
readers once they are familiar with the basic concepts, and 
is to be the subject of a later article under diffe rent author­
ship. 

In many cases the chart requires an input which can only 
be derived by direct measurement of impedance or ad­
m ittance at whatever points happen to be accessible in an 
antenna or feeder system. This is also to be the subject of a 
later article but in the meantime it is hoped to show that 
good use can be made of the charts even if t he reader is 
equipped with nothing more than an understanding of the 
difference between resistance and reactance, some simple 
form of swr indicator or rf voltage probe, a nd a few odd 
lengths of cable. If open-wire feeders are used the only 
instrument needed consists of a small pick-up loop, rectifier 
and meter. Holding the pick-up loop at a roughly-constant 
distance fro m the feeder, it can be moved a long the line to 
determine the swr and the posit ions of the current minima, 
with sufficient accuracy for most purposes. 

Properties of lines 
Most readers will be aware that if. for example. a son 
resista nce is connected to one end of a son line, the im­
pedance observed at the other end will also be son. a nd this 
holds true for any length of line. For any o ther termination, 
the observed impedance varies with line length : for example, 
Fig I shows what happens when the 50n resistance is 
replaced by one of 2sn, corresponding to a standing-wave 
ratio o f 2·0. These are the curves which would be traced out 
by walking backwards down the line towards the t rans­
mitter, observing the apparent value of the "load im­
pedance" as seen from each point on the line. In the a bsence 
of line losses, the pattern repeats itself every half-wavelength, 
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and a given resistance always has the same value of associ­
ated reactance although the sign of this changes from 
positive to negative at intervals of )./4. 

Reactance can therefore be plotted against resistance, as 
shown in Fig 2. The fact that this particular plot happens to 
be a circle need not unduly concern the reader, who is asked 
to note only that a pattern has been traced out which 
repeats itself at >./2 intervals. A distance (measured in wave­
lengths) scale can be marked off as illustrated round it so 
that, given any point on this pattern, the impedance at any 
other point on the line can be obtained merely by moving 
the correct distance round the pattern. All points on the 
line, including the antenna itself, must fit on to this pattern 
so that if the antenna impedance and line length are known, 
the impedance at the transmitting end can be read directly 
from F ig 2. 

It is then a simple matter to devise, for example, a match­
ing network such that the antenna is presented to the trans­
mitter as a matched load. Alternatively, from measurements 
at the transmitter the antenna impedance can be read from 
the chart and used to determine whether, in order to im­
prove the swr, the antenna need be lengthened or shortened, 
or some other adjustment made. 

The circle diagram 
So far only one value of swr bas been considered, though 
obviously a family of circles could be drawn covering a 
fairly wide range of values. Useful though this might be, the 
diagram in this fom1 leaves much to be desired: the scales 
are too cramped at their lower end and cover too small a 
range of impedances; different sets of curves are needed for 
each value of feeder impedance, and the non-linear nature 
of the distance scale makes it rather inconvenient to use. 
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To overcome these problems the obvious first step is to 
make the resistance and reactance scales non-linear, ex­
panding the lower ends and compressing the upper ends. In 
this way any desired range of values, even extending all the 
way from zero to infinity, can be accommodated. The next 
step, rather less obvious, is aptly described by G3MYT as 
"bending the graph paper". ln effect, the reactance scales 
are bent round so that they form a complete circle with their 
ends, now scale-marked infinity, meeting at infinity on the 
resistance axis as shown in Fig 3, which is the basis of the 
Smith Chart. 

Fig 3 is identical to Fig 2 except for the distortion and 
bending of the scales, which has been done in such a way 
that the impedance plot remains circular a lthough the wave­
length scale marked round it is now linear. In other words, 
movement round the circle of any given number of degrees 
always corresponds to the same fraction of a wavelength 
whatever the starting point. A further advantage of the new 
diagram is that the circles of constant swr now share a 
common centre and make use of the same wavelength scale, 
which is usually marked around the outer circumference of 
the chart. 

To make Fig 3 into a useful tool one further step is 
necessary-the addition of suitable scale lines as in Fig 4. 
In the case of Figs I or 2 the reader could easily fill these in 
for himself since the originals were plotted on ordinacy 
squared paper, ruled with sets of equally spaced parallel 
lines at right angles. Unfortunately when the graph paper is 
"bent" these lines get bent with it and, since by definition 
parallel lines meet at infinity, the scale markings appro· 
priate to Fig 2 all converge on the point marked ex> when 
transferred to the Smith Chart. To avoid undue congestion 
at this point, therefore, most of the lines have to stop short, 
and the curious pattern results from this convergence plus 
the obvious practical need to maintain a reasonably uniform 
density of scale lines throughout the diagram. 

The bending of the scale lines should cause no difficulty if 
it is appreciated that Unes of constant resistance are circles 
or parts of circles which touch a t infinity but also pass 
through the appropriate point on the resistance scale (ie the 
vertical line in the centre of the diagram), and lines of 
constant reactance are arcs of circles centred off the diagram 
but also meeting at infinity as explained earlier. 

Another important respect in which Fig 4 differs from 

-75 - 50 -25 0 25 50 
Reactance (ohms) 

fig 2. Similar to Fig 1 except that reactance Is plotted against 
resistance 
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Fig 3 is the scaling, which suggests that it has been draw.a 
for a rather improbable line impedance of Jn. In fact, this 
is another bit of clever trickery and overcomes the remaining 
defect of Fig 2 which, as readers may recall, was the need to 
prepare different charts for different values of line im­
pedance. The method is known as "nonnal~tio~" aod_ is 
a simple standard conversion process of the kind with which 
anyone who travels abroad is familiar-the difference being 
that instead of converting pounds into francs or miles into 
kilometres, when entering oo to a Smith Chart ohms have 
to be converted into "zedooughts", Zo being the symbol 
used to represent the line impedance. For example, if the 
line impedance is son, then son is one z.. and if the l ine is 
used to connect a transmitter operating at 14MHz to a load 
consisting of 10on of resistance plus a reactance of 850 (ie 
an inductance of lµ.H), the chart is entered at the point 

corresponding to ~~ (ie 2 zednoughts) on the resistance 

85 1 p . bi . scale and - = + 1·7 on the reactance sea e. uttmg t s mto so 
j notation the impedance is (100 + 8Sj) n and becomes 
(2·0 + 1 ·7}) after normalizing to son. In the latter case 
there is no need to fill in the unit of impedance since a Zo is 
the only one recognized by the chart. 

It may have been noticed that Fig 4 is upside down with 
respect to Fig 3. This is a matter of convention and has no 
other significance. 

The charts illustrated in Fig 4 are available in graph-paper 
form from any stationer stocking Cbartwell Graph pads 
D7StO•. They can be used as graph paper for the permanent 
recording of such experimental results as the variation. of 
antenna impedance and swr across a band of frequencies, 
but for the present purpose the chart is of more interest as a 
calculating device. For this purpose one method is to glue 
it onto a hard surface and employ a rotating cursor of 
transparent material with marks corresponding to the points 
on the resistance scale (greater than one) over which they 

•AJtcrnatlvely. members may obtain five sheets by smdina a stamped 
addressed envelope of A4 size to t.hc cdi1or at RSGB HQ. 

Fig 4. Typical Smi th Chart. Resistance scale markings have 
been added or emphasized. If concentric circles are drawn a& 
Illustrated, each circle represents a constant value of swr and 
passes through (a) the corresponding value of resistance and 

(b) lta rec:lprocal 

pass. As the cursor is rotated, the points marked I ·S, 2, etc 
describe circles representing these values of swr. 

An alternative requiring less effort (and therefore pre­
ferred by the author) is the "swr overprint". This consists of 
a set of conveniently spaced circles and radial lines as shown 
in Fig S. The circles represent constant va.lues of swr, and the 
radial lines provide a convenient method of reading distances 
round the circles in terms of the distance or wavelength scale 
which is marked on tbe periphery. 

The overprint is superimposed on the chart using red ink 
which distinguishes it clearly from the other scale markings. 

Fig s. SWR overprint. Radial lines are intervals of 0·025A 
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Ideally, for the purpose of this anicle, Fig 5 would have been 
superimposed on Fig 4 but when this is attempted in mono­
chrome the result can be described only a s a disaster! 

Typical calculations using the overprint consist of plotting 
an impedance point on the c hart, proceeding round the 
nearest swr circle for the right fraction of a wavelength, and 
reading the new values of resistance a nd rcactance. If the 
reader wishes to make his own charts in this form, the lines 
can easily be drawn in and, if any other marks are made in 
pencil and rubbed out when no longer required, each chart 
can be made to la st a long time. 

Two other scales will be noticed on the chart, attenuation 
and a ngle o f reflection coefficient, but these can be ignored 
for the purpose of the present a rticle. 

Application to antennas 
It is common practice to make a clear distinction between 
"antennas" and "transmission lines". This altitude appears 
to be reflected in the prevailing usage of the Smith Chart 
which is of course quite correctly regarded as a "trans­
mission line calculator". Nevertheless, as mentioned earlier, 
the antenna can a lso be regarded as a transmission line, a nd 
from the point of view of tuning and matching there are im­
portant advantages in so doing. The alleged "bandwidth" 
o f an antenna is usually not that of the antenna but some 
combination of antenna and feeder system, and in dealing 
with such a combination the Smith Chart can be par­
ticularly useful. 

In treating the antenna as a transmission line, it is essential 
to tltink of it as a line wltich has been unfolded so that, for 
example, a )./4 line turns into a )../2 dipole. This unfolding 
must o f course lead to an increase in the c haracteristic im­
pedance (Z0) since it reduces the capacitance, a nd the load 
resista nce (being identifiable with the radiation resistance) is 
usually small compared with Zo so that the swr is high. As 
well as being an antenna,. the wire remains basically a 
transmission line whose length is ha lf tha t of the antenna, 
a nd if Z. and the radiation resistance arc known. the Smith 
C hart can be used to discover the impedance at the centre or 
ends of the wire. The wire may be bent into a ny shape, in 
which case different parts of it may have different values of 
z.. and in dealing with these cases the performance of the 
Smith Chart is particularly impressive since each change of 
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P oints marked on t he curve are typical examples. (Note that 
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Fig 7. Radiation resistance expressed as an equivalent series 
resistance at the centre of the element . T hese are the figures 
required when working with t he chart in Its impedance form as 
described In this article. Unlike the equivalent parallel resist­
ances they are independent of a wire diameter. For beam 
antennas the multiplying factors given in Ref 2 are applicable 

impedance along the antenna and feeder system cau be 
regarded merely a s a frontier at which we have 10 c hange 
currency, ie normalize to the new impedance. 

The main difficulty so far has been lac k of impedance 
data ; this is readily available for transmissio n lines, but 
access to professional textbooks is usually needed in the 
case of antenna wires. Fig 6 rectifies this omission 10 the 
extent that it should cover most cases of imporrance for 
amateur applications. Data on radiation resistanc.: is widely 
available but usually relates to pos itions of c urrent maxima; 
given this information, however, the radiation resistance 
referred to the antenna terminals, when the a ntenna wire is 
not a resonant length, may be roughly determined with the 
help of the chart. However, from this point of view values 
or R tend to be rather on the low side, and if the distribution 
is known they may be derived more accurately by us ing the 
usual l~R formula, T being the current and R the radiation 
resistance at any point in the system, and 12R the same for 
a ll points. This has been done for single wires with lengths 
up to 3)../4 in F ig 7, which a lso includes the case of elements 
which have been physically shortened by bending back the 
ends of 1he wires. In the case of full-wave dipoles the 
terminal resistance is best obtained from the current loop 
radiation resistance (180n) by regarding the antenna as a 
>./4 transformer obtaining Z. from Fig 6 and evaluating 
z.:/180. In principle the chart can be used for this purpose 

· · 1 · 180 d d" d ' t ' a by entering 1t at t 1c pomt - a n procee 111g roun 1 1or 
Zo . . 

Aj4. This procedure, incidentally, demonstrates the 111vers1on 
of impedances whereby they turn into admittances, a par­
ticularly imponant feature of the chart as will be explained 
in the next article. 

If z, = 9000, Z, = 5, and use of the chart produces 
180 

the answer in the form 5Z.,, ie 5 x 900 = -4,5000 which, as 
some readers may be quick to point out, could have been 
obtained with much less trouble by simple arithmetic. The 
situation is very different, however, if even a small amount 
of reactance is introduced, ie if the antenna is no longer 
exactly resonant. Arithmetic .is then no longer applicable,. but 
the Smith Chart takes the situation in its st ride, indicating 
how much retuning is required and confirming (in the 
present case) that when this bas been attended to there will 
be l.ittle change in the value of impedance. 
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Appendix 
Use of "j" 
Most readers will be familiar with the fact that when 100 
of resistance is added to ton of reacrance, the impedance 
offered to the passage of an electric current is not· 20!1 but 
something less. To avoid doing the sum, the impedance in 
this case would usually be written down in the form 10 + !Oj, 
the j being merely a form of shorthand to indicate that the 
answer (if needed) may be obtained by adding the two 
quantities "at right angles". For example, if we represent 
them by drawing two lines at right angles using a scale of 
lin to an ohm and then make this into a complete right­
angled triangle, the length of the line which completes the 
triangle is 14in, and 140 is the answer to the problem. Sup­
pose, however, that before adding the two lengths, the 
second one is turned through a right angle not once, but 
twice. It is now going in the opposite direction and the sum 
of the two quantities is zero, ie it is the answer to the sum 
"10 minus IO". 

Turning the second quantity through two right angles bas, 
in effect, multiplied it by (-l) and with this picture in mind 
tl1e reader will probably have little difficulty in identifying 
-1 with j x j or j", so that j can be considered as shorthand 
for V=T.' This is not a "real" number since, however useful 
it may be to the mathematician, there is no such thing in 
nature, hence the usual description of the IOj as the "unreal" 
part of the impedance. It is also unreal in another sense­
when a current flows through the circuit, power is consumed 
only in the resistance. If the j term is positive, it represents an 
inductance, in which case energy is stored in a magnetic 
field and then released. 

When a voliage is applied to an inductance the power 
going into the magnetic field constitutes a load in the source 
and the flow of current is impeded until the field has been 
built up to a value corresponding to whatever maximum 
current the circuit is capable of supporting. In other words, 
the current is said to lag behind the voltage, and in ac cir­
cuits this lag is a quarter of a cycle, or one right angle, hence 
the j. Conversely the current going into a capacitor is initially 
large but drops to zero when it is fully charged, so the current 
is ahead of the voltage and the j is of opposite sign, ie nega­
tive, though the + and - are dictated only by convention. 

Although the reactive part of an impedance does not con­
sume power, it limits the flow of current and prevents a 
generator from delivering all the power ofwbicb it is capable. 
Fortunately it can usually be neutralized by a reactance of 
opposite sign-the process known as tuning. Reactance is 
therefore the basis of selectivity, and performs other useful 
functions, so it should not be regarded merely as something 
to be got rid of-even though this is what one is usually 
trying to do when using the Smith Chart for the solution of 
an antenna or feeder problem. It is important to realize that 
when working with complex impedances, ie those containing 
both resistance R and reactance X, the two parts play quite 
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different roles. ln general it is more useful to know the 
separate constituents of an impedaace than its absolute 
magnitude which can of course easily be worked out from 
them, being given by VR" + xi or by graphical methods as 
described earlier. When, therefore, an impedance is given in 
the form R + j X this is not an unfinished sum, but a particu­
larly informative bit of shorthand. 

Moreover, since j can be handled like any other algebraic 
symbol, it enables those whose knowledge of mathematics 
extends no further than simple algebra to tackle quite 
elaborate calculations involving complex numbers, such as 
coupled circuits, aerials (including close-spaced beam ele­
ments), phase shift networks, and the series/parallel conver­
sions mentioned earlier; expressions for the latter are to be 
found in Radio Co111111u11ica1io11 Handbook, 4th edition, 
p13.28, but the manipulations can be very cumbersome and 
those with experience of using them will be the first to 
appreciate the delightful simplicity of the Smith Chart for 
this purpose. This will be explained in another article. 

Since expressions containing j carry implications of 
direction or phase, the associated calculations are known as 
vector algebra but in its simpler forms this differs from 
ordinary algebra only to the extent of substituting a "minus" 
for j ', as explained earlier. 

Examples 
(1) There is just room ro erec1 n 28}; liori:Q111a/ dipole. How does one w11e i1 
to rrsona11ce 011 (a} 14MH:. (b) 2/MHz ? To Cll'oid objec1io11s by 11eiglibo11rs 
1/Je '"Ire 11111~1 be lm•ulble aml to t1rflie1•e tlti.i it i~ 1/uiiled 11!01 the dlnmeur 
11ms11101 l!.r~eed Imm. Assuming an accurate mmch at 14·2SMHr /row bad 
will tlte ""'' b• al U ·OMH:? Some 150 <able is readi/.v aw1//able: wil/ tltis 
be satisf'aetory. or wll/ 1ht! swr be too high? 
From Fig 6. Z,, ~ 1,0400. and imagining the antenna to be folded in 
half. it is short of )./4 by about 0·06) •. Since the radiation resistance is 
obvioasly going lO be small compared wiLh Z 0. the appropriate circle of 
constant swr will be near the outer edge of the chart. Fig 8 shows tha1 
moving forward from the resonant point (low inipcdance} by 0·061' reaches 
point P which yields a reactance - 0·4j. 

For .resonance. ic to get back to point O. this rcquirc.s o series inductive 
reactamcc of the same value, ie 0·4 zednoughts or 4160, which is an induc­
tance of 5~. Up to this point concern has been only wilh tuning. and the 
radia1ion resistance which from Fig 7 is 420 and thcreforcs.mall compared 
with Z,.. can be ignored. For the purpose or illustration it will be assumed 
1hal some cable is available which motchcs Lhis c.<actly. 

Going from 14·25to14·0MHz, a line28/2ft long shrinks by l·Spercent 
or 0·0041'. This is rather small for reading off tbe chart but it can be seen 
that it is equivalent to a 1eactance change of about 300. giving poinL Q. 
Ignoring a very slight shrinkage in Lhc radiation resistance, the antenna 
impedance as seen by the feeder is now 42 - JOjO which normalize, to 
I - 0·72j giving the point S on tbe chart. A cir<:le through this point 
intersects the resistance axis at the points 2·1 and 0·48. Either of 1hcse 
figures could in principle be used 10 represcnl the swr. bul observing the 
usual convention the higher figure is chosen and 2· I is the required answer. 

Nexl suppose 420 cable is unobtainable but that 750 is readily ovailable. 
Re-normalizing for 750 impedance gives the point T. ie 0·55 (resistive) for 
14·25MHz. and U. ic 0 ·55 - 0·4] at 14·0MHz. Corresponding values of 
swr ns read from the chart {points T'. U ')arc I ·8 and 2·06 respectively, so 
thal if.anylhing there is a slight improvement nt 14·0MHz. 

At 21 MHz the antenna half-length is longer than 'A/4 b)• 3ft. ie 0·068) .. 
Proceeding round the clmn in the opposite direction by this amount w~ 
arrive at the point 0·4S}. le 470j!2 which requires a series capacitance of 
17pF to bring it to resonance. and since from Fig 7, R = 1140 the swr in 
750 cable is then 114/75 = I ·S. 

(2) 111 /4MHz. accortl/11g to tile usual formulas, twi'ce rho let1gth of a lialf­
wa"e tflpale Is 66ft, but tile length of wire /11 a quad loop Is 10ft. Why rite 
difference? 
The quad loop consists of two stacked dipoles with their ends bent over 
at right angles so th"l the overall physical lengtli is halved. The ben1-ovcr 
portions constit.ule a very wido--spaccd open wire line and 1.he Z, for Lbis 
can be obtained from almost any handbook, but comparing formulas 
given in [4] (ppt 74 and 865) it is found that z, for parallel wires spaced by 
an amount I is always 12(){} more than that of a single wire of length I , 
assuming similar wire in both cases. 
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Flo 8. Illustration of examples: 
CO P oints P, Q , 0 , V and s, 

T . U, U,'T ', V 
(2) x, w, y 
(4) D , E, F 
(5) G, H, J 
(6) K , M, M', N , R 
To help interpretation the 
reslst ance/swr scale has been 
r epeated on the right of the 
diagram . N ote that resistance 
and swr scales are Identical for 
values g reater than 1. For 
resistances less than t the swr 
Is the reciprocal o f resistance 

Consider lhe wire gauge 10 be 
chosen so that the impedance read 
from Fis 6is l,0000. In this case for the bent-over 
ends. z. - 1.1200. Start.ing from a point of low 
resistance and moving a distance of )./8 round 
the circle in an inductive direction produces a re3Ct· 
ancc equal to}. ie I ,OOO!l inductive which is point W 
in Fis 8. Normoliung lhis 10 thecltar;lc1cris1ic impedMcc, 
1.1200, of the bent-over ends brings this back to point X, ic 
0·89 which, read from lhc outer scale. is n distance of O·OI)., 

For rcsona.nc.c, therefore. it is necessary 10 trnvcl from X to Y, which is 
a distance 0· 125). + O·Oli .. ie a total of 0· 135:>., along the line of higher 
impedance. The total length of wire which hos to be added for a single 
bent dipole Is 0·02A, or twice this, amounting to 2·8n. for a complete quad 
loop. This is increased 10 Jft by doubling 1hc wire sauge, and the slight 
remaining discrepancy can be explained in terms of mutual impedance 
between the two "dipoles" of which the loop is composed. 

This example illustrates an important practicul point which seems to 
have evaded the textbooks and bas confused some writers of descriptive 
articles-namely 1hat bending an antenna wire, whctlu:r it be over at the 
ends or in 31 the middle, alters the length requir<d for resonance. Moro­
o,·er, this effect is frequency dependent so that different corrections will be 
required at fundamental and harmonic frequencies. thus disturbing the 
no rmal harmonic relationship of the antenn• resonances. Elsewhere the 
author has eivcn an example oflhis in which a 14MHz quad loop is tuned 
by a :>./2 stub. so that resonance also occurs at about 21 MHz where the 
totol electrical length of the system is roughly three half-waves. Due. how­
ever. 10 the effect demonstrated by this example. the stub h:i.s to be short· 
encd by Jlin for use on 21MHz. a result readily prcdicinblc by using the 
Smith Chari in 11te nianncr described. 

(3) A wire btttm1 11.ring 1wo t•lost/y .. spuced lm•rrtc•1/ .. V t1lt•mc111s is ft.<I wilh 
opell·h'frt' Jim.• 11shrg a clelta matd1. D(•rtJttS<' of tht! low rtuliat/011 re.dstmrce 
the tlimr11.\'101Js of tire th1lu1 are small and so the wholr nf 1/u.• feetlcr system 
ean be rrgardctl as having a Z 0 of a11proxim11tc/y 6000. Mo••iflg along lhe 
llnr with a simple loop Indicator tire .rwr is 100 /ar~e 10 be measured occur­
a1ely. probably six or more. The lint 1s a \'rry long our. some 200yd. and 
from prc••lou.r e.~perience it is considered C1cfris11ble 10 rt•duce tlr~ .swr to less 
than three. The drfren clrmelll mu.st be /o,...·rred/or atlj11s1me111. but ~·hat lias 
to bl' nltertd am/ in .,..·/101 direction ? The hor/:01110/ part of rite delta. or the 
l~ngtlt of tltt clt'mrnt. may be either too short or too long. so thtre are four 
Possible adjustm1•nrs. 

This example has been freely adapted from an actual experience. and the 
first s tep is to locale lhc position or a current minimum since with 3. high 
swr these points arc much more sharply defined 1han the maxima. Suppose 
the minimum is located at a distance of 31./8 from 1he clement. S1a.rtiog 
from n high resistance (but zero renciancc) point on the charl. move 
thrce-cigh1hs anti-clockwise. foUowing the direct ion of the arrows which 
(depending on 1hc chart) may be labelled either "forward" or " towards 
load". 

This cn1crs 1hc rt:gion of capadti\'C rcactancc, which means that the 
clcmcnl must be too long; U1e capacitoncc represented by the outer por­
tions of 1he ctcmcnts evidently being more then cnouah to tune out the 
induc1ive reactancc of the horizonta.I part of delta. 

RADIO COMMUNICATION January 19n 

g 
"' 0:: 
"'0·1 10:?; 

~ "' 
0·2 5 

0 ·3 3·3 

0 ·4 2-5 

0·5 2·0 

0·6 1-67 

0·7 1 .... 

0·8 1·25 

1-0 1·0 

1·5 1·5 

2 2 

3 3 

4 ... 
5 5 

l 
10 10 

(4) A sl111a1/01J similar to that in E:wmple J arlsts with 011 nm~una f ed "4'ith 
coaxial cable. It Is impossiblt to r1111 "" rf probr nloug tlu• lnnrr comluctor and 
110 /111pttla11co bridge is nl'ailabl•. I• there some 11/tcmatl»c, and if •o, wl111r? 

Prepare two extra lengths of cable cut to c lectl'ic:ul lengths of :>./8 and 
),/16. With either, bolh, and neither of these connected in series with the 
feeder at its accessible end, observe in each· case the rclntivc rl' current or 
vohnae at the point nearest 10 the transmincr. (A small loop of wire. say, 
2cm dia.melcr connected in series with the inner conductor can be used for 
coupling into the same rf current i.odicator ws the one used in Lhc previou_s 
cxrunple). In this case, by temporarily increasing the length of the feeder n 
is possible to locate approximately a point of minimum current. Assuming 
lbe total electrical length of feeder is known, and provided there arc no 
complications such as may result from usina a balun or gamma match, 
determine whether the anteno3 is too long or 100 short by the procedure 
as before. 

If M swr indicator is available the actual impedance at lhc antenna 
terminals can be obtained as illus1ra1cd by the following example. Suppose 
the swr is three and the current minimum is 2·125). from the antenna 
tcrntinafs. Stnrling from lhrec on lhc rcsislnncc scale we move forward 
2·12S:>. and read off tho answer 0·6 + 0·85}. Dy using the :1ppropriate series 
capacitance thoj term mny be removed and the swr reduced to 1 ·67, whic.h 
is aecep1ablo so thal there is no need to alter the nntcnna length. This 
oixrntion is illus trnlcd by points D. E. F in Fig 8. In this case balu.os etc 
do not introduce complications provided the compensation is 3pplied on 
the feeder side of them. As an alternative to the currenl indicator a voltage 
probe or oscilloscope may be used, in which case the position of the 
minimum occurs at a current maximum. 

(5) Thil Is slmllt1r to E.tt:ample J ~xcrpt thut it is nsswn,.1/ to bf' inrom•eni~111 
10 /ot4·tr lite elemtnt for adjustmcnI. Dnd 1/tt $K' r hos been mtasured as 
oppro.timattly 4·0. This is tolerobfc In tll• rtlat/1·,/y sllort /e11gtil of li11e from 
tlit cfcmelll down 10 ground /e\·el, or th<>rtubouts. Tire tli.rto11ct from the 
0111rt111a to tlte nearest accessible poi111 is Jh/8 tmtl this ls also the position of 
tltc c11rrtnl minimum. What sfzould be dom! 10 <1rl1/(H't: a,, swr of l·O in as 
11111rfr as possible of tire feeder? 
The current minimum is four on the resistance scale, G in Fig 8. Moving 
clot'kwlstt round the chart, ic lowards the rransmiucr s ince climbing the 
most is impossible. ii is found lhat afler 1rnvcllin11 tt dlstonee of 0·075). the 
resistance circle I ·0 is intersected at H. At this point the renctance is 
- I ·SJ and :i pcrfoct match can therefore be achieved by connecting 

Continued on p29 
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Some experiments 

with high-frequency 

ladder crystal filters 

by J. A. HARDCASTLE, G3JIR* 

Part 2. Test equipment 

Introduction 
In order to be able to report some meaningful results it was 
necessary that the measurements made on the experimental 
filters should be highly accurate, both in respect of frequency 
and of insertion loss, and the a uthor was fortuna te in having 
access to a digital frequency meter and a sensitive rf volt­
meter, as well as a suitable signal generator. Even so, the 
performance of the rf voltmeter was inadequate in respect of 
sensitivity at 9·6M Hz, and the test set to be described was 
made to overcome this deficiency. However, the potential 
constructor should not be put off by this expensive array of 
test equipment, because it is possible to substitute a vfo or 
vxo for the signa I generator and a station receiver for the rf 
voltmeter. 

Insertion loss test set 
The general arrangement of the equipment for this test is 
shown in Fig 11, the section between A and B being a simple 
superhet receiver specially designed for the measurement of 
the stopbands of crystal filters. The full circuit is shown in 
Fig 12 and is described section by section. 

Buffer amplifier 
TRI is a grounded base amplifier and provides an im­
pedance transformation from the son output o r the signal 
genera tor to the 250-750n impedance range of the filters 
being tested. The collector circuit is broadly tuned to 
9·6MHz by LI and its output impedance is approximately 
I ·Skn. T his stage is designed to handle the high level o f 
signal required for measuring filter stopbands, a nd ao output 
of 1 ·4V (4V peak to peak) into a 1500 load is avai la ble for 
0·4V input-a level which most signa.I generators are 
capable of supplying. 

0 82 Acacim Avenue, Ruyton, Liverpool L36 STP. 

Dl91tal 
trequiincy 

meter 
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A Buffer 
amplifier 

Filter 
on 
test 

9•6MHZ 

RF 
amplifier 

Oscillator 
10·6MHz 

RF amplifier 
Following the filter is TR2, another grounded base stage 
simila r to the buffer amplifier, a nd also broadly tuned to the 
filter frequency. The input impedance is very low, approxi­
mately 100, hence the need for a series matching resistor for 
the filter. Grounded base stage.~ were chosen fo r these first 
two stages for their abili ty to provide rf amplification with­
out ins tability problems over a wide range of source and 
load impedances. 

Mixer 
A fet mixer. TR3, is used to convert the input frequency to 
a n i.f. of I MHz. Because the test set was planned to be 
capable or use a t any frequency in the hf ra nge no internal 
oscillator was provided. A crystal oscillator, a vfo or yet 
another signal generator may be used according to avail­
ability. There is only one tuned circuit at I MHz because in 
this case only limited selectivity is required in order to 
prevent the selectivity of the filter under test being enhanced 
by the test set. 

The local oscillator level is set al 120111V rms, the mini­
mum level at which the mixer wi ll operate correctly. This 
level is usually specified as half the pinch-off voltage of the 
fct, but the 2N38 I 9 which was used required - 2·6V for cut­
off and an oscillator level of 0·42V (1·3V peak to peak) 
caused too high a level of 10·6MHz signal to appear at the 
o utput. This is a consequence of having only o ne tuned 
circ uit at the i.f.; however, a lower oscilla tor level and a 
10·6MHz rejection circuit combine effectively to remove this 
unwanted signal. 

Further gain at the i.r. is provided by TR4, which will give 
an output of 2·5V (7V peak to peak), into a 2k0 load. The 
relatively low output impedance of this stage a llows the use 
o f a couple of feet o f coaxial cable to connect to the rf volt­
meter without too much reduction of the gain of the stage. 
An emitter follower could have been used to match to the 
cable but it would have been an additional stage a nd, more 
importantly, emitter followers have a tendency to oscillate 
when feeding a capacitive load. 

Performance 
The bandwidth of the test set is 50kHz al -JdB, and 
85kHz at - 6dB. which is sufficiently wide not to affect 
measurements on a narrow-band filter. 

Measurements may be made over the full range of a 
bandpass filter from one stopband to the o ther, without 
changing the signal generator output level attenua tor. This 
is a result of the test set being designed to handle a wide 
range of signal levels. It bas proved to be o f considerable 
operating convenience, because the signal generator fre­
quency was found to shift when the output attenuator was 
adjusted. This produced disconcerting effects when making 

IF 
ampliller 

1 MHz 

B HF 
electronic 
voltmeter 

Fig 11. General arrangement of 
filter test set 
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Fig 12. Circuit details of filter test set. Coil details: Lt, 3ot; L2, 30t; L3, primary, 62t, secondary, 12t; L4 33t ; a ll 36swg enamelled 
c opper wire on H n d iameter former with Iron dust core 

measurements near the edge of the passband, a small 
adjustment of the attenuator causing the signal to d isappear 
altogether! Now the output may be set to a level required to 
measure the stopbands and no further adjustments need be 
made to it as the frequency characleristic is measured. A s 
lhe output level from the test set falls as the signal is tuned 
from the passband to the stopband, the rf voltmeter is 
swilched to a more sensitive range. Having only one range 
switch to change considerably speeds up the measurements. 

RF voltmeters 
A number of rf voltmeter designs have been published 
[I, 2, 3]. The main requirements for the purposes of this 
article are a sensitivity range of lmV-2·5V and a frequency 
range up to at least I MHz. 

Receiver as detector 
As mentioned earlier a receiver may be used as a detector 
and if a switched attenuator is available a set of readings 
may be obta.ined almost as readily as when using aa rf 
voltmeter . Fig 13 shows how the rf voltmeter has been 
replaced by the switched attenuator and receiver. 

Tune the vfo to a frequency in the stopband and, without 
the filter in circuit, tune the receiver to this frequency. Now 
insert the filter and adjust the receiver sensitivity to give a 
mid-scale S-meter reading, with the attenuator set to zero. 
Then tune the vfo toward the passband and retune the 
receiver to peak up the signal. As the passband is approached 
it will be necessary to increase lhe attenuator setting in order 
to maintain the S-meter reading constant. Note the at­
tenuator reading and the frequency at each point ; as before, 
this will enable an attenuation characteristic to be plotted 
for the filter. Again the need for continually retuning the 
receiver must be stressed, because failure to do this will 
resu lt in the selectivity characteristic of the receiver being 
plotted, rather than the fi lter under test! 

Switched 
attenuator 

HF 
r<lC<llV<lr 

Fig 13. Filter measurement using re ceiver 
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The Smith Chart 
(Continued from p27) 
+ l ·Sj in series. ic 900jn which is an inductance of 10·6µH. If the idcn of a 
pair of large coils which need weather protection is disliked. continue n 
further 0·35}.. towards the transmitter, once more crossing the I ·0 resisrnnce 
circle point J. This lime the rcactancc is + I ·Sj and requires a series tuning 
capacitance of 12·7pF, cg a pair of 2SpF capacitors in series. one in each 
wire so thnt the line remains balanced. 

More often than not, in cases such as the last example it is preferable 10 
connect matchiog componcots or stubs in parallel with the Hoc. The 
d iscussion so far has given no indication of one of the most valuable 
features of the chart. namely the ease with which pnrallcl/scrics substitu­
tions can be made-assuming familiarity with odmiuance, which. is the 
reciprocal Of impedance, and US<! of invertimg properties of the ch.art 10 

effect this type of traosfonnation (to be explained in the ncxl article). 

(6) A11 alllemmfor 14/i{Hz flas w1 impedtmce of 40n. pro•·itiing an ncc~pwblc 
matd1 to 500 cable. U11fort111u11e/y only 95Ji iJf son feeder is a1·llilt1blt· mu/ 
tilt 10111/ lttt11th required is /06ft. What wl// be the tffei:t 0 11 ""' if/../4 of 750 
feeder is used to make up tlte re<1uired l t11g1b? ~Vltere is tire best place 10 pul 
it? Shoultl it he al the ff(lllSlllitting or the fllfti!llllfl end of rite son lilU', or 
somewhere in between? More 75!l feeder is m·ailab/e if it can bt 11sc.•d 10 
admmage. and the velocity factor for both cah/cs Is 0·67. 

The electrical length of 1he SOO feeder is 2· I 2Si... which from Fig 8. socs 
from the antcnnn, point K to a point M o n the chart. nn impedance of 
0·97 + 0·22j. Adding on 1hc/../4 of750 cable I his value must be normnlizcd 
for the new impedance. multiplying b)• 50 (Ind dividing by 75. ic muhi­
plying by two-thirds to give an impedance of()·6S + O·l Sj. This is point M' 
and fits on to a swr circle of l ·6 which is the value applicable 10 1hc 750 
line. lf it is desired to know the impedance ill the transmitting end of the 
line. 1his can be found by proceeding 1./4 round the 1·6 swr c ircle to 1he 
point N. 

Ne.i suppasc the extra length is placed at the antenna end or the line. 
The s tarting point is now 40/75 but is inverted by the ),/4 line to become 
75/40 at the Stan of the son cable. Normalizing to son involves a muhi­
plying factor of l ·5, bringing the resistance and therefore the swr up 10 
2·74 which is mucb higher than before and upplie.s to most of 1be feeder 
run, whereas the previous highest value I ·6 applied only to the last 110. 

Much time can be spent in trying 10 improve o n the first result, s ince lhc 
chart allows experimentation on paper with n wide runge of cable Jcn&lhs 
and posi1ions. but the following is a good solution. Proceeding from the 
antenna at son for )./8 and then changing to 7SO again gives point M'. 
After a distance of 0·476>. 1hc point R is reached. This is a resistance of 
0·63. ie 47·50 and r<~normalizing LO 50n this becomes 0·95, providing an 
swr of l ·05 in tbe son cable which may be used for the remaining 90fl 10 
the trunsmiucr. 0 
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An active audio 

bandpass filter 

by N. DAVIES, GBIBR* 

The requirement 
It is often useful to tailor the audio response of a piece of 
equipment to produce the minimum bandwidth necessary for 
communication. For example, the production of a filter with 
steep-sided responses from 300Hz to 3k.Hz can reduce the 
stringency of a specification for an hf ssb filter, as the two 
sidebands would be separated by 600Hz where almost 
nothing exists. Also, 90° phase shift networks are usually 
only 90° from 300Hz to 3k.Hz. A design for such a filter was 
produced by D . G . Haigh and R. Jeffers [l]; the purpose of 
this article is to show how it was adapted for amateur use. 

Theory and application 
Their article gave the design of an LC filter which would do 
the job but which would have involved winding five inductors 
quite accurately (Fig 1). These inductors were then replaced 
by positive impedance converters, the circuit of which is 
shown in Fig 2. If port 2 is terminated with a resistor R we 
can say L = kR, where L is the inductance looking into port 

1 and .k = C ~~R3. The values used by Haigh and Jeffers 

were: C, 0·01µ.F; RI, 3000; R2, 6·0kfl; R3, 10kfl. These 
give a value fork of 5 x 10-•, but which required a modifica­
tion of R3 to 9·6k0 to remove the imperfections in the 
amplifiers and produce this figure. This is a method which 
may be accepted in thick film circuits but is not suitable for 
the amateur. 

A positive impedance converter was built using two 741 
operational amplifiers and .the nearest preferred values 
(2700, 5·6k0, !Okil and 0·01µ.F) . Its inductance was found 
using a tight tolerance capacitor to resonate with it, measur­
ing the frequency and then calculating (Fig 3). The new 
value of k was found, the resistor values in the original Haigh 
and Jeffers filter were modified to accommodate this new 

L2 
170·1m H 

L3 
37·87mH 

Fig 1. The Haigh and J effers c:ircuit 

•1 Jarvis Field, Little Baddow, C helmsford, Essex. 
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Port 1 Port 2 

c 
Fig 2. Circ uit of t he positi ve Impedance converters used t o 

replace the inductors In Fig 1 

factor, and a complete filter was built using 741s in T05 
cans. 

This filter worked but was very bulky, and an attempt had 
to be made to reduce it to a more practical size. A positive 
impedance converter was built using two ampl.ifiers from an 
LM324, which consists of four operational amplifiers in a 
14-pin dual in-line ic. This oscillated on its own and nothing 
could be done to prevent it. The next attempt using dual 
741.s in mini dual in-line packages, MC1458CP1s, was totally 
successful. The k factor was measured and found to be 4·6 x 
10-0 • From this, new values for the filter resistor were found 
and the design committed to a printed board layout. This 
came out at 2·5 by 4·25in and fitted the small I.TT diecast 
box. 

Pra-='calities 
Because all the components for the filter are calculated 
values they have been made up with two in parallel. By taking 
the nearest preferred value high for resistors and low for 
capacitors, and adding in parallel the preferred value that 
brings the value nearest to the desired one, the final result is 
within one or two per cent. The resistors should be two per 
cent metal oxide type and the capacitors five per cent if 
possible. The two filters constructed had mainly five per cent 
capacitors with the odd one at 10 per cent and one at two per 
cent. 1t is felt that with IO per cent capacitors the final result 
would still be very acceptable. Obviously the smaller of the 
two values can have quite a wide tolerance. 

The whole filter was run on a single 12V rail with a poten­
tial divider consisting of two 12on resistors decoupled to 
earth with 1,000µ.F. This effectively provided ± 6Y for the 
amplifiers. The input is coupled in through a capacitor in any 
case, and a large capacitor is needed in series with the output. 
The filter requires a 600Q source and load impedances. 

The overall circuit is given in Fig 4 and the components 
list shows both the ideal and the practical values of compo­
nents. The overall response is shown in Fig 5. The printed 

Tight tolerance 

(O·gB47) 
signal p i c 

generator R 
( 19· 5k) 
Tight tolerance 

Monito r w ltn o sc l l loscope .,,. 

Audio 

Fig 3. To d etermine the inductance of the pie : 
(a) fl nd peak at monitor point and note frequency; 

1 
(b) f = Zrc V LC' c alculate L ; 

(c) L = k R, calculate k 
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Fig 4. Overall circu it of t he filter 

Output 

' 0 

board layout used is shown in Fig 6. All the capacitors were 
radial lead type on 0·4in centres. 

Conclusion 
The performance of the fi1ter is extremely good and anyone 
should be able to make one work, using virtually no test 
equipment. The size and cost are a considerable improvement 
over those of a passive component filter. 
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[I] "The design of an audio frequency active RC bandpass 
filter for a specific engineering requirement'', D. G. Haigh 
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Vol. 42. D 

Fig 6. Printed circuit board 
layou t 
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Components list 
P ie 

R1 2700 2% 
R2 5·60 2% 
R3 10k0 2% 
C 0·01i!F 5% 

Filter 

C1 
C2 
C3 
C4 
cs 
C6 

Amplifier C7 
MC1458CP1(Dual741) 

R1 

Power supply 

R2 
R3 
R4 
Rs 

Pot chain 2 x 1200 
Capacitor 1,000µ F 10V 

Required 
value 

0·356µf 
0·0695µf 
0·301µf 
0·0362µF 
0·0418µf 
0·1351if 
0·164µf 

12·84k!l 
36·98k0 
8·232k0 
9·784kO 
27·840 

V alues used 
(a) (b) 

0·33µF + 0·022µf 
0·068µf + 1500pf 
0·15µf + 0·15µF 
0·033i!F + 3,300pf 
0·022µF + 0·0221lf 
0·1 µf + 0·033µF 
0·15i!F + 0·015i!F 

15k0 
39k0 
8·2k!l 
1oko 
33k0 

82k0 
680k!l 
not required 
470ko 
180k!l 

T ermi nations 
600!'1 reslstoTs 
50i!F In series with output to isolate de 
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[ oscar news. l 
AMSAT 1976 annual report 
Membership of AMSAT during 1976, its eighth year of 
operation, increased from 2,366 (members and member 
societies) to 2,585, a growth of nine per cent. 

Oscars 6 and 7 continued operation throughout the year, 
attaining their fourth and second birthdays respectively. 
Some further degradation in Oscar 7's battery is apparent, 
which may cause the spacecraft to shut down during periods 
of high Mode Buse. However, there is still no indication that 
either satellite is approaching its end. 

A number of interesting experiments were conducted with 
the two spacecraft during the year. The Canadian govern­
ment"s Communications Research Centre and NASA's 
Goddard Space Flight Centre independently used them for 
experiments to demonstrate the feasibi lity of using small 
satell ites to locate downed aircraft (emergency locator trans­
missions). 

Roy Rosner, WB4UOX, (lef t) and Dr T om Clark, WA3LND, 
(rig ht) w ith t he Northern California D X Foundat ion prototype 
emergency Oscar satellite t erminal used In Mode A and B 
satellite d emo nstrat ions at t he dedication of the Smithsonian 
N ational Ai r and S pace Museum In Washington DC. Speak ing 
at the d edication was t he President o f the USA, and portions 
of the President's speech were relayed via O scar 6 and Oscar7. 
In the " H all o f Satel lltes" In t he museum Is a model o f Oscar 1 

The USA FCC granted permission for American Oscar 
users to transmit ASCD encoded signals through the two 
satellites. Stations were able to remotely access a computer 
in Canada via Oscar 7, and remote data collection experi­
ments were also conducted using ASCII code. 

Experiments were conducted between researchers at the 
University of Arizona and the National Institutes of Health, 
with other stations participating, in the relaying of electro­
cardiograms via Oscar 7, both in analog and digital form. 
Mobile-in-motion experiments were also conducted, and 
included the transmission of ECGs, simulating operation from 
an ambulance. 
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From the Technical University of Budapest telecommand 
station in Hungary, bulletin transmissions were made lo 
simulate "broadcast" satellite operation to small borne 
receivers using fm and ssb-with-carrier emissions. 

Special low-power tests were conducted with Oscar 7's 
432· 15-to-145·95MHz linear transponder in which all users 
were asked to limit their powers to !OW erp. The results were 
h ighly successful, with many long-distance communications 
taking place between ground stations using ERPS in the 1-lOW 
range. These low-power tests are now scheduled two days a 
month on Oscar 7. 

The Oscar 6 telecommand stations at the University of 
Surrey and the Technical University of Budapest increased 
their effectiveness and progressed toward automating their 
stations. Telecommand stations in Australia, Canada, New 
Zealand and the USA also continued their operation. 

Significant progress was made during the year on the 
AMSA T Phase 3 project, the development of a new genera­
tion of amateur satellites for near-synchronous and higb­
altitude elliptical orbits. A prototype computer was delivered 
for use in on-board spacecraft control, and telccommand and 
telemetry processing. Some associated software was a lso 
developed, including command dccod,ing and morse code 
telemetry encoding programs. Analyses of the Phase 3 
elliptical orbits were completed, along with detailed studies 
of the radiation environment. An extensive design review was 
held during May, with experimenters from Australia, Canada, 
Germany and the USA in attendance. 

An operations conference was also held during May 
attended by telecommand station operators from Australia, 
Canada, England and the USA. Virtually every aspect of 
Oscar 6 and 7 operations was discussed, including experi­
mental programmes, telemetry data analysis results and 
telecommand procedures. 

Current activity 
Work is continuing o n the Phase 3 spacecraft prototype. The 
preliminary design document has been nearly completed by 
the AMSAT-Dcutschland group. describing the design of 
each sub-system and the trade-offs involved. Work is pro­
ceeding on the 144 to 432MHz and 432 to 144MHz linear 
transponders and on identifying a source of suitable solar 
cells. Launch possibilities arc also being explored for the 
1979-1980 time frame. A suitable perigee kick motor has been 
located for use in injecting the spacecraft into its final orbit, 
and work is proceeding on the active attitude control system. 

A second project , AMSAT-Oscar-D (A-0-D), is also 
underway. Two transponders are under construction for this 
mission. One is a 144 to 28MHz transponder similar to the 
ones now in operation in Oscars 6 and 7. The second trans­
ponder is a new 4W 144 to 28MHz linear unit developed by 
the Japan AMSAT Association (JAMSAT). The spacecraft 
structure and module housings are being fabricated by 
members of the Proj ect Oscar group in California. 

The AMSA T small-terminal project is also continuing 
under the s ponsorship of a grant from the Northern California 
DX Foundation. The portable Oscar terminals under devel­
opment are small enough to be carried by band and cost 
about Sl,000. 

As an aid to Oscar satellite users, the Satellabe-3 Oscar 
orbit plotter is now in production and available commercially. 
The Satellabe can also be used with meteorological satellites 
of the NOAA ITOS series in sun-synchronous orbits. An 
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improved vers ion or a n Oscar 6 a nd 7 orbit book listing all 
the satellite passes for 1977 has been prepared, and is expected 
to maintain an accuracy within a few seconds in time and 
fractions of a degree in longitude. 

The AMSAT-UK group has a 2 1 to 28M Hz linear trans· 
ponder under development for possible flight in a future 
Oscar mission, and a prototype unit is nearing completion. 
Jn Japan, the JAMSAT group has developed an engineering 
model of an all-Japanese amateur spacecraft, including 
structure, transponder. telemetry, telecommand, power 
regulators, and experiment con trol logic micro-computer 
su b-systems. 

QRP test 
During January and February 1977 a number or normally 
OFF Wednesday orbits of Oscar 6 will be turned ON for a 
special QRP test: the 144 to 28MHz transponder being 
turned on for as many ascending and descending node passes 
a s possible on 5. 19 January and 2, 16 February. Stations 
participating in this QRP test should run no more than 
JOW e rp and should so indicate during tJ1eir transmissions. 
AJI o ther stations :ire as ked no t to transmit in the uplink 
passband o f 145·900 to 146·000MHz during the test. The 
Wednesdays chosen for the tests fall o n odd days of the year 
which also happen to be Mode-AX days for Oscar 7. Since 
the orbits of both satellites begin to overlap in January and 
February it has been decided that Oscar 7 wi ll be switched to 
Mode BX for these tests in order to avoid confusion which 
might result ir the 144 to 28M Hz transponders of both 
satellites were on at the same time. T he 432 to 144MHz 
transponder of Oscar 7 should not be used during Wednesday 
Oscar 6 Q RP tests o r on any other Wednesday unless so 
scheduled by AMSAT. 

Until further notice all orbits of all Oscar 7 Mode B 
Mondays will be on for QRP purposes only. Stations using 
the 432 to 144MHz transponder on these days should run no 
more than I OW erp. All Mode B users are strongly urged to 
use as far below the maximum recommended lOOW erp as 
possible to help to keep the Oscar 7 battery voltage above the 
point at which the low voltage sensors switch the transponder 
into Mode D, the battery recharge mode. 

A-0-D launch 
The ITOS-1 launch has been cancelled and it is now hoped 
that the A-0-D satellite may be launched aboard the 
LANDSAT vehicle in late 1977. LANDSAT is planned for 
a 920km o rbit and a 103min period. D 

TECHNICAL ARTICLES 

Technical articles on subjects of amateur interest are always 
welcome and should be submitted to: The Editor, Radio 
Communication, 35 Doughty Street, London WCI N 2AE. 

All articles received are reviewed for technical merit by 
the Technical & Publications Committee, or an acknow­
ledged expert on the subject, before acceptance. Payment 
will be made for all articles pub lished. 

T he editor will be pleased lo send prospective authors a 
copy of the RSGB Style Gulde and to give any other advice 
and assistance requested. 
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( EQUIPMENT REVIEW 

Western PM-2000 
power meter 
by R. F. STEVENS, G2BVN 

] 

ln the autumn of 1965 a new merhod of power measure· 
me nt for ssb transmitters was introduced by the Post Office 
(who then administered the amateur service) after discuss­
ion with the RSGB. Basically this involved the applica· 
tion of two sine wave tones to give a mean rf output 
under linear conditio ns of 200W (on bands where the maxi· 
mum de input power was 150W) and the maximum vert.ical 
deflection from l'his condition was noted ou a n oscilloscope. 
When the tones are replaced by speech the maximum deflec­
tion on the 'scope s hould not be greater than that noted with 
the two-tone input. T his has remained as the accepted 
method of determining power output for the ssb mode. 

The PM-2000 power meter from Western Electronics is an 
insrrumcnt designed to provide accurate indications of out­
put power between 3·5 and 30M Hz when using either a.m. 
or ssb. l t is the latter possibility that will obviously create the 
greatest interest. To achieve this the conventional through­
line wattmcter configuration is supplemented by a peak 
reading voltmeter. For measurement of vswr the forward 
and reflected powers can be read d irectly from the meter and 
the ratio determined from a graph appearing in the instruc­
tion booklet. 

When compared to a known accurate instrument at fre­
quencies of 3·5 and 30MHz and with cw power levels of 20W 
and 200W the PM-2000 indications were within five per cent 
of the standard. Using ssb the peak envelope power was 
correctly indicated as four times the single tone level. A 
sample power meter was submitted info rma lly to the Home 
Office for examina tion and their view was that it seemed to 
be quite a suitable instrument for amateur use. 

Technical details 
Measurement modes: power-rms and p.e.p.; forward and re­

Power ranges: 
Impedance: 
Accuracy : 
Power requirement : 

Connectors: 
D imensions (mm) : 
Weight : 

nected. 
0-200W 150011 000/2000W 
son 
7% 
100, 117 or 230V nc (for p.e.p. measure­
ment only) 
50239 
203 wide by 102 high by 132 deep 
1·75kg 

The instrument is attractively finished in black crackle 
with a recessed front panel. The high power scale on the 
merer has a length of about 80mm and the indication is 
clear. M ains input and rf connections are on the rear panel. 

T he PM-2000 is priced a t £48.60 and is available from 
Western Electronics (UK) Ltd. Fairfield Estate, Louth, 
Lines LN 11 OJH ; tel: Louth (0507) 4955. D 
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I technical I 
L topics _J 

Pat Hawker, G3VA 

THE other day, reading an excellent and informative 
article on optimum hf receiver design by Ulrich L. 

Rohde, DJ2LR (Ham Radio October 1976), l found myself 
thinking "how good is good enough?" The solid-state tecb­
niq ues described by DJ2LR are basically 1hose which have 
gradually gained acceptance for the very highest quality 
professional general-coverage receivers costing thousands of 
pounds: up-conversion to vhf, roofing as well as selective 
crystal filters, elliptic filters, etc. While we would certainly 
not wish to deter anyone from tackling the design and con­
struction of such an advanced rt.-ceiver (though we still feel 
that for an hf amate11r-ba11ds receiver an i.f. of9 or 10·7MHz 
is probably high enough and presents fewer problems) we 
suspect that only a handful of ama1eurs could or would 
complete such a project, although of course many will wish 
to understand such trends. 

How good is good enough'? 
For many years the electronics of communications equip­
ment has been getting progressively more and more complex 
and less and less within the economics (and sometimes the 
understanding) of the average amateur. Yet the competitive 
nature of amateur operating has encouraged the view that 
we all need "optimum" equipment. Sometimes ii seems that 
everyone is having 10 run faster and faster to stay in the 
same place; not only ever more complex receivers and trans­
mitters but also all 1he ancillary equipment to go with them. 

Now if an ama1eur wants to buy a fully-equipped, all­
mode, highly-professional station, that is his or her affair; 
my concern is rather that we need to reassure newcomers 
that they do not have to spend a mint of money to take any 
sort of active or useful part in the hobby- plus sometimes a 
worry that the whole hobby may eventually blow itself up 
by trying to become too professional. a t professional prices. 

Recently IEEE Spectr11111 (October 1976) devoted an 
entire issue to the theme "What went wrong?" presenting 
many of the sto ries behind major professional projects that 
never came to fruition. or ran into serious and unexpected 
problems in auempting to push too hard on the frontiers of 
knowledge: the 30 radars that proved .. too big and too 
expensive"; the US Navy's 600ft radiotelescope for which 
cost estimates built up and up to over $200 million until 
finally the whole scheme was abandoned: the poor re­
liability of early cardiac pacemakers where human fluids 
knocked out batteries, transistors, resistors and capacitors 
in months rather than the calculated years; the commercial 
disaster of Bell's two-way Picturephone vidcotelephones; 
the "slow sad death" of evr (electronic video recording on 
film); the emitter-coupled-logic that was confidently ex­
pected to wipe o ther logic families off the electronic map; the 
continuing struggle to establish extremely low frequency 
communications with their need for hundred-mile antennas. 
Pages and pages of American projects that could be matched 
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on this side of the Atlantic by Blue Streak; the murdered 
TSR2; the Mark V radiotelescope for Jodrell Bank; the 
Post Office's confident prediction in the 'fifties that it would 
never need cross-bar telephone exchanges but wouJd go 
straight to fully-electronic switching; and of course the 
technologically successful but financially disastrous Con­
corde. 

So, sure; as amateurs we need good equipment; and we 
need many of the latest techniques. But we also need occa­
sionally to ask ourselves just how good is good eQough. Unot 
we risk "galloping obsolescence" and biting off more than 
we can chew in seeking "optimum" equipment. Then again, 
do we really need to eliminate manual controls and adjust­
ments and human skills in dreaming of running our stations 
from microprocessors and electronic memories? After a ll, 
amateur radio is still a hobby for '111111a11s-not yet for com­
puters. 

Direct-reading ohmmeter 
An ingenious direct-reading ohmmeter with a linear scale, so 
allowing a standard meter to be used without special calibra­
tion, has been described by V. Ramprakash in Electra11ics 
(11 November 1976). It consists basically of just a 741 
op-amp, a I mA fsd meter, a zener diode, a germanium diode 
to protect the meter and a few resistors: Fig 1. The meter is 
self-zeroing and insensitive to supply voltage variations. An 
open-circuit or infinite unknown resistor (Rx) ''pins" the 
meter needle beyond fsd but the germanium diode shunt 
clamps the voltage across the meter to a safe value. A short­
circuit across Rx (ie zero ohms) results in zero meter current. 

As shown, the unit measures IOOkn fsd but it is a simple 
matter to add additional ranges; this is done on the basis 
that lm is equal to Rx/Re where Re is a standard (one per 
cent) resistor. By switching to an Re of IOkn the range 
becomes !Okn fsd , etc. 

The curren·t Im equals (Vo - Vz)/ Rm where Vo is the 
voltage at the output of the op-amp. Vz the drop across the 
zener d iode (in this case 3V) and Rm the total resistance in 
the meter circuit (in this case 2·9 + O· .Lkn, but other meter 
resistances can be used if the fixed resistor is adjusted so that 
together these total 3kn). 

2•7k 

Re 
100k 
1•1. 

+JOV 

JV uner diode 

I x 

-----

Fig 1. Direct-reading ohmmeter which needs no calibration 
other than the basic l inear sc:ale. The meter reading in milli· 
amps is the value of t he ratio Rx /Re and w ith the values shown 
1 m A f sd is equal to 100k0. Other ranges require only switching 

the valu e of Re. (V. Ramprakash In Electron/cs) 
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Fig 2. Circuit diagram of the 
m ulti-range capacitance meter 
described by Alan Willcox in 
Television. The arrows against 
the preset potentiometers lndi· 
cate the ·direction of move· 
menl with clockwise rotat ion. 
This unit can measure capaci· 
tors w ith values from a few 
picofarads lo about f01<F. Df , 
D2 OA47 gold·bonded ger· 
manium diodes. D3 BZY88 
C6V2 400mW 6·2V zener diode. 
R esistors are 5% tolerance ex· 
cept where c loser tolerance i s 
Indicated. Typical instrument 
case is RS Components type 21 
and meter can be 50µA 86 x 
78mm (SEW MR65P, Laskys) 

5 

.,. 
820 
2"!. RIO 

8 · 2 1i. 
2•1. 

R2d 
6 20 

Ric RI• 
82k R i b 6 ·2 M 
2 ·1. 8201i 2 •1. 

2· 1. 

If Rx is short-circuited, Vo au tomatically rises to 3V and 
no current flows through the meter. A possible problem might 
a rise from the temperature co-efficient of the zener diode but 
altogether this seems an attractive little test unit. 

Direct reading capacitance meters 
Some years ago details were given in TT (and can still be 
found in ART) of a simple capacitance meter io which the 
output from a crystal oscillator is passed through the un· 
known capacitor and the output rectified and measured. 
This' was intended for capacitor values up to about 2,000pF, 
and subsequently G3GRF pointed out bow the same unit 
could be used to measure low values of resistance and 
inductance. 

A rather more flexible, if more complex, direct-reading 
capacitance meter has been described by A. Willcox in 
Television (May 1976), suitable for values of a few picofarads 
up to about JO,..F. In t he August 1976 issue of Television the 
same author described a second capacitance meter, based on 
slightly different principles, covering from 10 to 4,000µ.F. 

The basic principle of the first unit (Fig 2) is to charge the 
unknown capacitor to a fixed voltage (4·5V) and then to 
discharge it into the meter circuit; the average current is 
directly proportional to the capacitance: the whole process 
being continuously repeated by the astable operation of the 

4 6 ._ __ --1 7 

.. , ! 
·17k 

RJ 
" 7 

.j. 

i 

03 
6·2V 
2en~r 

555 timer ic. The meter needle remains steady, although some 
vibrat ion can be observed on the higher capacitance ranges. 
The unit (which draws only 3mA battery current) delivers 
unidirectional voltage to the capacitor under test; this means 
that the unit can be used to measure polarized capacitors, 
such as electrolytics, and it will also cope ~ith reverse­
biased semiconductor junction capacitances which can be 
a useful guide to the /T of an unknown transistor. 

To avoid overloading the meter movement, large value 
capacitors. should not be connected with the range switched 
to a low capacitance range; it is therefore useful to arrange 
the switch so that one starts at the highest value range, 
rotating the switch clockwise until reasonable deflection is 
obtained, a nd the value read off. 

The five SI positions give fsd ranges of lJ.LF, O·lµF, 
lOoF, lnF aod IOOpF. S3 provides a " x 10" extension, for 
example providing up to lOµF on the I J.LF range. S2 is a 
"divide-by-two" facility, providing fsd ranges of 0·5J.LF, 
0·05µ.F etc. The 50pF "divide-by-two" range is unlikely to 
be accurate, but it does allow estimations of values down to 
I or 2pF. 

The unit (Fig 3) for electrolytic capacitors functions by 
supplying a constant charging current to the unknown 
capacitor and then measuring the voltage attained after a 
specified time determined by the 555 device. R Vt is adjusted 
to provide 2mA through the test terminals. In this case the 

C3 
100 

53 

C2 
22 

..,. 
I 

' 

Fig 3. Circuit d iagram of the 
Television electro ly tic capacito r 
lester for measuring values 
from 101<F to about 4,000µF. R1, 
R2, R3, R7 should be 2% toler· 
ance, other resistors 5%. C1 
0·47µF polycarbonate; C2 22µF 
tantalum ; C3 100µF tantalum. 
D1 lo D 4 f N4148 or similar 
silicon diodes. Meter fOOi<A 
86 x 78mm (SEW MR6SP, 
Laskys etc). Suitable case is 
T ype 21 RS Components. To 
calibrate connect tk!l 2% 
resistor t o test sockets and 
adjust RVt until meter reads 
30µ F with S2 in "Capacitor" 
position. If tolerance of timing 
components i s in doubt It may 
be better to set RVt u sing 
standard 10 o r 100µ.F tantalum 
capacitors which are usually 
reasonably close to nomina l 

6 ~~~ 3>---- : 9V 
I 
I 
I 

values 

C1 
0·47 
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capacitance calibration is not linear but is in the usual 
"ohmmeter" form; however, the "leakage" facility does 
provide a linear (20kQ) ohmmeter range. Capacitors smaller 
than lOµF can be measured by connecting them in parallel 
with a IOµF "reference" capacitor, although it will be 
a ppreciated that this unit is intended as a companion to tbe 
lower-value multi-range unit. 

T he original articles on these two units ran to seven-and-a­
half pages and included a full description of the way the 
units function as well as constructional details, but it is 
hoped that these very brief notes will at least draw attention 
to ways in which the 555 timer ic (NE555V, MCl445P, 
LM555CN etc) can be used in simple test meters. 

Electrical safety regulations 
1T (October 1976) noted safety guidance stemming from 
ZL2TBH in New Zealand. This stimulated John Haydon, 
G JBLP, to comment that most of the guidance was basically 
in line with t he main UK safety standard BS415 which has 
a n umber of important amendments. T his in fact is now a 
tougher specification than the international IEC65, though 
eventually both standards should come i11to line as a result 
o f EEC rationalization. GJBLP also mentions some instances 
where he has come across imported equipment that does not 
appear to meet this standard. 

Local manufacturers face particular problems in meeting 
BS415 in respect of mains switches and mains transformers, 
both in effect requiring approval at the BSI' test facility at 
Hemet Hempstead, with the result that new safeguards have 
been incorporated in these components. G3BLP notes that 
BS41S appears to go farther than New Zealand in defining 
" live" points with the warning note: " the maximum current 
of0·7mA (peak), while safe, is within the perception range of 
some people. Under some conditions where a comfort limit 
is desired, a value ofO·JmA (peak) should be used". 

While a ll of us must support efforts to improve electrical 
safety for the ordinary consumer, there is perhaps some 
danger o f going too far when it comes to amateur equip­
ment. For instance, few people yet seem to be aware of the 
recent coming into force (at the wholesaler and retailer levels) 
of The Electrical Equipment (Safety) Regulations 1975 
covering mains-operated domestic radio/tv equipment, etc. 
This covers, in very general terms, goods held in stock for 
sale, including both new and second/rand items. The regula­
tions call for equipment to be safe, from the aspects of ( I) 
electric shock; (2) excessive heat; (3) harmful radiation ; 
(4) emission of toxic gases, and (5) certain mechanical 
hazards. It requires that warnings in English be provided 
"where it is necessary for the safe operation of the equip­
ment .. . that the user should be aware of any particular 
characteristic of the equipment!'. 

An associated Administrative Guidance Document (Dept 
of Prices and Consumer Protection) has also been issued. 
This does not have the force of law but can be quoted in 
legal actions brought under the regulations. This document 
draws specific attention to BS415:1972 (up to and including 
Amendment 4). Taken together this would suggest that 
dealers may find it advisable to ensure that all their goods 
comply with BS415, or they could be at risk from actions 
brought by customers suffering injury, including any arising 
from modifications carried out by original owners, or during 
any refurbishing in the retailer's workshop, of British, 
surplus and imported equipment. 
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I do not pretend to know to what extent (if any) amateur 
radio equipment falls within the scope of this new legislation 
(though it will be remembered that for VAT purposes much 
amateur equipment does count as consumer equipment). 
But if it does, then it could conceivably play havoc with the 
secondhand market and possibly with imports. There can be 
very little old equipment that fully meets BS415 with its 
tough amendments. And what is the position of the amateur 
who occasionally disposes of equi pment through " Members 
Ads"? I can see us ending up with a need for a monthly 
column of legal advice! 

Antenna round-up 
Both G. R. Thomas, 5B4CA, and Gian Moda, 12SWX, 
were rather surprised at the comments on the double­
bazooka/coaxial dipole based on the long article by Walt 
Maxwell, W2DU, in Ham Radio (August 1976). Both these 
users of this system send along notes, swr measurements or 
Smith Chart d iagrams to underline their own feeling that this 
is a. useful approach that s hould not be condemned. My own 
feeling is that probably everyone is right: the W2D U article, 
as l read it, reflects a concern that there have been some over­
strong claims made for this system (not, r hasten to say, by 
5B4CA in the August 1T item) and that the extra bandwidth 
can be achieved in other ways rather more cheaply and with 
fewer problems. Certainly I hope that my facetious "don' t" 
comment is not taken as suggesting that the double-bazooka 
does not work: there is plenty of evidence that it can result 
in a somewhat broader bandwidth-the argument is whether 
there are not simpler ways of doing this. 

Bernard Howlett, G3JAM, was interested to see the 
antenna "shaped like a football goal" (TT October 1976, 
Fig J(a)) although he is not entirely happy at it being called 
a "half quad". He recalls that he tested a similar configura­
tion on a 600MHz model table as long ago as 1950, and 
subsequently used one on 3·5MHz when he obtained his 
licence: two earthed 30ft vertical sections and a 60ft hori­
zontal section running over the house, windom fed. How­
ever, he soon found that due to electrolytic action causing 
rapidly increasing earth resistance it worked better without 
the earthing, with voltage points at the ends. On 1 ·SMHz the 
wire was earthed at one end and sh unt fed one third from 
this end. By changing the earthed end, reversible directivi ty 
could be obtained and the system proved very satisfactory. 
H is original experiments had been to show that a normal 
d ipole with current at the centre could be successfully 
"inverted" to have the voltage at the centre. 

Incidentally the "normal" rather than the " inverse" con­
figuration turned up recently in a note by C. M. Wintzner, 
FOAXP in the German magazine QRV (No 9, September 
1976); Fig 4. 

'----2---r· 
~ 
4 

t 

Fig 4. An " u p-over-and-down" anten na described by FOA XP 
in QRV and representing t he " i nverse" o f the grounded sy stem 

mentioned in the October 1976 TT 
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lnverted-V and Chireix-Mesny 
This conveniently brings us to a nother form of " long-wire" 
antenna tha t is closely related to the Bruce form of inverted­
V but has been largely forgotten : the Chireix-Mesny antenna . 
This was developed originally as a n a lternative to the 
Marconi-Franklin beam arrays made up of large numbers of 
vertical dipoles, parallel to o ne another. In the C hireix­
Mesny array the -!A d ipoles are disposed in the form of saw­
teeth, rather like a series of 2,\ quad elements. This has the 
advantage over the Franklin that each dipole clement may be 
driven directly by the one preceding it . Fig 5(a) shows a 
large Chireix-Mesny array which would require vast space for 
hf but might well be worth investigating for vhf or uhf. 
From the point of view of the radiated field , such a sawtooth 
network is equivalent to an array of para llel d ipoles. Fig 5 
(b) forms the basis of the "zig-zag" antennas used at vhf/ 
uhf for television broadcasting, 

Ted Cook, ZS6BT, points out that a 90° inverted-V (Fig 
"5(c)) consisting of two !A elements is, in effect, an elementary 
form of Chircix-Mesny array and can be fed as in the u p­
over-and-down configuration o f Fig 4 to form a vertically­
polarized monobander (the system would work on the 
harmonic bands when voltage fed but it would no longer be a 
Chireix-Mesny a rrangement). 

(d) 

(c l 

Coaxia l cab l ~---""'-

Fig 5. (a) A large Chireix-Mesny array of half-wave dipoles 
arranged in saw-tooth configuration and providing vertically. 
polarized signals with broadside directivity. Such an array 
might have applications at vhf or uhf. (bl Simplified Chireix· 
Mesny array which can be end fed. (c) Showing how the saw­
tooth configuration reduces to a 90° inverted·V as used by 
ZS6BT. (d) The ZS6BT gamma·derived stub match (TT August 
1974) provides a conv enient means of connecting a coaxial· 
cable to the quarter•wave stub (it would also be suitable for 

use with the antenna of Fig 4) 

RADIO COMMUNICATION January 19n 

He has been using two such arrays: one on 14MHz and 
the o ther (with a V reflector spaced O· J,\) on 28MHz. The 
performance of the l4M Hz an tenna, he finds, is roughly 
similar to a half-wave vertical, but appears to be less no isy 
and less prone to fading. On 28MHz his system forms a 
venical ly-polarized broadside beam. T he wires can be 
supported by a single mast (p referably not a metal one) or 
h ung below a horizontal wire antenna. 

By using his ' 'st ub match" (IT August 1974) he achieves 
perfect matching without d isturbance of the phase. 

In all end-fed "long-wire" arrays, the d ipole sectio ns 
closest to the feed-point radiate rather more power than 
those farthest away, leading to a degree of asymmetry in the 
radiation patterns. This is well illustrated in ART where a 
considerable number of long-wire patterns are presented 
showing the effect of feedpoint o n radiation- a factor (as 
Hector Cole, G30H K, has recent ly pointed out to me) 
often ignored in the standard radiation patterns shown in the 
handbooks. It is t he reason why really long " long wires", 
such as the Beverage, do not need a terminat ing resistor 
since by the t ime the wave reaches the far end virtually all 
the power has been radiated. It a lso means that the im­
pedance at the end of a multi-band long wire reduces at the 
higher frequencies, a lthough this can be taken care of in 
most matching networks. 

Speech processor switching 
From N. Hoult, G4CIK, comes a method of automatically 
switching a speech processor unit to reduce battery drain and 
at the same time providing protection against the wrong 
battery polarity, using the push-to-talk (pit) line; it has low 
voltage drop (less than 0 ·5V in the prototype). lt was origin­
a lly designed for use with an FflOIB transceiver and Datong 
clipper but should have genera l application provided that the 
speech processor and the battery supply to the transceiver 
relays both have negative earth. G 4CIK wri tes: 

"Circuit o perat ion is as follows (Fig 6): with the clipper 
battery connected the correct way round, the clipper switched 
0 11 and the ptt released, TRJ is cut off and no power reaches 
the cl ipper (TR I is a silicon device and has very smaU leak· 
age current); R 2 diverts any current away from the emitter­
base junction, preventing it from being amplified by TRI. 
When the ptt switch is depressed, d iodes DI a nd 0 2 conduct , 
operating the transceiver relays and turning T R I, a nd hence 
the cl ipper unit, 0 11. Cl and C2 suppress rf pickup on the ptt 
leads (a problem on vhf with the proto type). If the trans­
ceiver does not already have a d iode connected across its 

To 
pr ocessor 02 

1N914 

R1 
5•8k 

PTT rrom m icrophone 

R2 
58k 

From 
battery 

Fig 6. G4CIK's speech processor switching/polarity protection 
unit with battery correctly connected 
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processor 

02 

R1 

R2 

01 

From 
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(reversed) 

Fig 7. What happens If the battery is wrongly connected. 
Note that the transistor symbol is drawn to indicate operation 

and not actual leads of the "symmetrical" device 

changeover relay, it would be advisable to add one to protect 
TRI from switching spikes. It will be seen that with the 
clipper battery correctly connected, the circuit provides a 
simple switch with a drop of Ycc<sat) (ie about 3V) in the 011 

position. 
"Should the battery be reversed, the circuit is effectively as 

shown in Fig 7. Since TRI can be regarded as symmetrical 
the collector and emitter have been interchanged to illustrate 
the operation. TR1 acts as an ·emitter follower and, as its 
base is clamped at about - 0·7V by D3, the output voltage is 
virtually zero regardless of the position of the ptt switch. 

"The circuit thus provides both switching and polarity 
protection with less voltage drop than a conventional series 
diode. DI prevents the clipper from being switched 011 when 
the transceiver is turned off. This does mean that the 
device works only on ptt mode and it will not work on vox 
etc. 

"The only critical component is TRI which must be one 
of the older type of diffused silicon trans'istor rather than a 
modern planar type. However this includes transistors having 
Vbe and Vcbo ratings of above 12V (eg all the OC200 series 
except the OC202). D4 must be capable of handling the relay 
currents (ie a 1 N4000 series device is preferable to a .I N914); 
otherwise the components are non-critical." 

Hum notch filter 
In theory, of course, it is better to eliminate hum at its source 
-but we have a ll come across the receiver or other piece of 
equipment that has a hefty 50 or IOOHz component in its 
output which is particularly troublesome when using head­
phones in circumstances where full hum elimination may not 
be possible. ln Ama1eur Radio (August 1976) Ron Cook, 
VK3AFW, provides a fiJter that he says can put a sharp 
40-60dB null into the audio output without the need to 
modify the receiver itself in any way. With close-tolerance 
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R1 
10k 

R2 
10k 

100Hz CL.0·159µF C2 .... 0 · 00159µF 
50HZ C1.. .. 0•318µF c2 .... o_.00318µF 

Fig 8. VK3AFW's hum notch fllter 

capacitors (carefully trimmed either by shunt capacitors or 
possibly by the technique of grinding or filing down the value 
of ceramic disc capacitors) the null can be placed at e ither 
50 or 100Hz: see Fig 8. 

Duo-band "bow-tie" beam 
Ken A. Taylor, G4EEC (who passed his RAE in his 70th 
year and his morse test in his 7 I st!) sends along details of a 
duo-band system for 14 and 21 MHz based on the VK2ABQ 
mono-band ' ' bow-tie" described in TT September 1974. He 
comments: 

"For an old man, the VK2ABQ X-type tribander seemed 
a bit too difficult to construct and handle on my own, but it 
seemed within my powers to make a bow-tie for two bands as 
shown in Fig 9. It performs very well despite adverse con­
ditions here. 

"The location is surrounded by parkland with huge beech 
and redwood and other forest trees all within about 100 
yards, although there is a small gap to the west. Though 
about 150ft above sea level, it is not possible to hois t the 
antenna higher than 16ft but it has given good results into 
the USA and Canada on both bands with 200W p.e.p. ssb. 
I t has stood up to some high winds and the cost was very 
low as befits an 'oap'. I avoided the original 'wood and 
nails' construction outlined by Fred Caton and used six 
varnished canes for spreaders clamped to the 2 by lin timber 
by vce clamps of duJal sheet with rustless screws (two 
l! in long clamps per cane)". Other construction details will 
be found in the caption to Fig 9. 

• Button 
Insulators 

---------2~'-o"over-all--------..! 

Fig 9. Two-band (14 and 21MHz) "bow-tie" antenna built by 
G4EEC and based on the VK2ABQ mono-band design (TT 
September 1974). Main support beam is 2 by 1in varnished 
soffwood with 18 by 2 by 1in crosspieces and spreaders of 6ff 
varnished canes. Note that the loops were tuned with a single 
turn coil at V against a gdo by folding back the wires where 
the nylon ties are indicated and altering the tie lengths to suit. 
Wire size is 18swg enam for outer loop, insulated pvc flex for 
inner loop. Point X egg insulator as anchor point for cen.tre of 
loop. Point V feed point for son coaxial feeder (no balum was 
used). Length of loop for 14MHz 33ft (swr 1·2:1, 14·15to14·275); 
21MHz22ff 1in (swr MS :1for21 ·2 to 21·3MHz). Height of antenna 

at G4EEC is only 16ft 

Another "two-element" technique that makes use of the 
"phase centre" concept rather than fixed spacing is the use of 
a vertical mast radiator with a sloping wire running up to the 
top of the same mast but insulated from it. While such a 
system does not give very high forward gain it can put a 
useful notch in the backward direction. Such a system is 
used by the IBA for the Pennine Radio station (1,277kHz) at 
Bradford and also as a reserve antenna for the London 
stations, which normally use a four-mast directional array 
simultaneously on l, 15 l kHz and 1,546kHz. 
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Light(e)ning the risks 
Almost 33 years ago, during the final days of the Normandy 
campaign, when there seemed to be a thunderstorm every 
eveni.ng, a fellow amateur was up on the roof of our signals 
van re-connecting an antenna when suddenly there was a 
terrific crack and simultaneous flash. Fortunately it was a 
near miss and he came down, shaken but unhurt. But since 
then 1 have always had a sneaking feeling that lightning is 
not just a mythical risk, particularly when operating radio in 
isolated places, though fortunately far less so in the UK than 
in such countries as Australia and South Africa. 

If you arc not put off by a touch of the macabre, a detailed 
paper on "Death by lightning" by Dr R. H. Golde and 
Professor W. R. Lee IEE Reviews, October 1976, provides a 
cool assessment of the risks and some simple ways in which 
these can be reduced. 

The authors show that while the number of deaths from 
lightning bas been steadily going down, the fatalities among 
hikers, climbers and other outdoor enthusiasts has increased 
notably over the past 25 years: a fact that should not be 
forgotten by those who like to operate /P from high places. 
And about two or three people are injured for every fatality. 

The paper examines in considerable detail the medical 
aspects of electric shock from lightning and notes that the 
usual forms of resuscitation etc can be applied, often success­
fully. It also points out that many young lives could be saved 
if some simple precautions were taken. These seem worthy of 
wider circulation: 

"An upright person acts like a lightning conductor, and 
thus attracts a lightning strike over a distance which, as a 
first approximation, is proportional to the square of bis 
height above the ground. It is, therefore, much safer to squat 
down than to stand up or, worse still, stand on top of a 
vehicle or structure. To increase one's height by carrying an 
umbrella, held upright, is foolish, better to get wet than killed 
(ie get an w1gro1mded mast or whip ante1111a dow11-G3VA). 
Swimming in a thunderstorm is dangerous, but a sailor in a 
boat with a metal mast can be readily protected by proper 
bonding of the mast and the rigging to a metal keel. 

" The risk of side flashes must be avoided by keeping a 
distance of several feet when walking or standing i.n a group, 
by not standing near the trunk of an isolated tree and by 
keeping away from large metallic objects, both indoors and 
outdoors. Tents can be readily protected but, in any case, it 
is a wise precaution to keep the greatest possible distance 
away from the tent pole and the wet fabric. When standing, 
feet should be kept together and, when squatting, the knees 
should be drawn up closely to reduce 'step voltages'. 
• "Whenever possible, shelter should be sought in an all­

metal vehicle or in a building." 

Lightning and equipment 
The main worry for most amateurs however is the damage 
that lightning can do to equipment. R. C. Marshall, G3SBA, 
has drawn my attention to an article "Lessening lightning's 
effects" by A. K. Guthrie (IEEE Newsle({er of the Vehicular 
Technology Group, July 1975). This emphasizes that "all 
lightning strokes are not created equal" and that "equipment 
survival" protection can usefully be based on catering for the 
more frequent less-powerful discharges, even if these cannot 
guarantee protection against the occasional truly-massive 
stroke. Remember, a lthough the currents can be fantastically 
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high their duration is brief: typically reaching the crest 
current in 2µ.s and decaying to 50 per cent of this value in 
about 40µ.s. 

Equipment is often connected to antennas by coaxial cable 
which unfortunately represents a good solid conductor. Any 
protection is, in effect, afilteri11g process: every ampere taken 
to earth through a shunt path is: one less reaching the 
vulnerable equipment. The policy, the author suggests, 
should be shum, then isolate. In other words, having made 
the shunt paths to ground as attractive as possible, the route 
into the equipment should be made unattractive by adding 
isolation, in the form of impedance .. 

To summarize briefly some of his advice: 

Shunt techniques: use an antenna with directly grounded 
elements; solidly bond the grounded portion of the antenna 
to the grounded support structure (paying special attention 
to outriggers); optimize tower grounding- ground until you 
run out of ideas or money; ground coaxial cable shield to the 
tower at point of takeoff (essential when jacketed cable is 
used); add auxiliary grounds to transmission line as con­
venient (especially at supports and building entries). 

Isolation techniques: bring the coaxial cable off the tower 
with the minimum bending radius permitted by the specifica­
tion of the cable; introduce as many right angle bends in the 
cable run as you can; route cable through conduit; wind 
semi-flexible cable into a coil of several turns of any con­
venient diameter near the entry into the equipment cabinet. 

Equipment: To deal with the surge that does reach the equip­
ment, the cabinets should be effectively grounded with heavy 
gauge leads (eg No 6 awg). Earth leads to offer a good path 
should be short, fat and as straight :as possible (large radius 
curves if a change in direction is necessary); in the clear (to 
avoid mutual inductance effects) and not in conduits or close 
to other conductors. Finally bring the coaxial cable into the 
cabinet alongside the earth lead, binding the outer core to 
the earth wire at the cabinet entry. 

It is worth noting that virtually all antenna elements can 
be grounded (eg plumber's delight techniques or by means of 
stubs) and this is a precaution that is particularly important 
in lightning-prone areas. Remember that high broadcast 
antennas and professional communications stations are 
designed to survive direct strikes-including even the more 
vulnerable semiconductor transmitters. 

Revitalizing ni-cads 
A word of thanks to all the many readers-iacluding GSKIS, 
G3WGN, GM4ENF, G2DRT, GSEWX, G30AG, GSDPS 
and G5VO-who commented most knowledgeably on 
WlCER's suggestion of using potassium hydroxide to 
revitalize ni-cad batteries. Almost all agreed wholeheartedly 
with BRS24568 ("Your Opinion", July 1976, p537) that the 
chemical needs careful handling. Further, as Dr Binns, 
G8EWX, points out, the American hint was probably 
intended for large ni-cad batteries with screw-on caps and 
not British ni-cads which are mostly of the sealed button type. 
To sum it up-this is clearly not a tip for this side of the 
Atlantic-and if they are wise our American friends should 
handle this stuff with care and keep it well away from their 
eyes-otherwise instead of a revitalized battery they will have 
a medical emergency! O 
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r-- 4-2-70 ::J 
L Graham Knight, GM8FFX* 

A station's true performance 
Remembering that much of what is recorded in these columns 
relates to individual station achievement (often in con­
ditions which the professionals would regard as impossible) 
it may be no bad thing to start this new year by listing those 
stations which have attained the ultimate in operating 
proficiency by earning themselves the RSGB Four Metres 
and Down Supreme Award. Since the first Supreme Award 
was made to G3MCS in 1970 a further 15 have achieved the 
gold label status. They are GSNU, G 3ZYC, G3COJ, G4BEL, 
GSDF, G3DAH, G3ZMD, G3NHE, GD2HDZ, GSUM, 
G3XBY G3JXN. G3EHM, G3BW and G30HC. 

It witi be recalled that in the report of Council (Radio 
Com1111111icatio11, November 1976) the view was expressed 
that the decrease in the number of FMD certificates last year 
was due to the increasing use of repeaters. It is stating the 
obvious though the point may need reiterating, tbat working 
a statio~ in Kent via GB3PI from Norfolk, is not working 
Kent at all, but Hertfordshire where the repeater is sited. 
Working a station by proxy using a repeater is no measure 
of a station's true performance. 

This is in no way to denigrate repeaters, which wirhi11 rheir 
/imirario11s have their uses, but to suggest that during the 
coming year more effort be put towards achieving real dx by 
direct station-to-station contacts, with their greater personal 
satisfaction and as their end product a well-deserved FMD 
certificate. 

To further encourage direct contacts this column will in 
future include a table headed "Real DX 1977" which will 
record the best dx contacts made this year on each of the 70, 
144, 432 and l,296MHz bands. As what consti.tutes the best 
dx in January is vastly different to the best dx m December, 
there should be a changing pattern in the callsigns and 
distances recorded throughout the year. 

Meteor scatter 
G3CCH at Scunthorpe continues his weekly skeds with 
SM3BIU and SMSEJN with considerable success. John is 
working on a new 40-element array for ms work. 

G3POI in Kent has worked the following stations by ms 
during the last few weeks : 13LGP, OESJSL, UR2RX, 
SM2AID in QRA square LZ, YU2CBM in QRA square TD, 
and Clive's best dx during the year-UB5WN in QRA 
PK52J. This station is well into the Ukraine at an amazing 
distance of 2,J 13km. 

LZ2NA participates in a vhf net on 14·320 on Saturdays 
and Sundays between 1200 and l 500gmt and is often heard 
arranging contacts on this frequency. 

FMdx 
GM8FFX, Aberdeen, worked G4DHA, G4AUP, G8LBC, 
all in Cornwall; G8CKZ, Southampton; G8BKR in Bristol; 
G8JHL in Manchester ; G8FQO in Surrey ; PDOATR and 
DBlXI on nbfm. No other fm dx reports received. 

•PO Boi< 49, Aberdeen. 
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DX news 
An extremely high barometer reading of J,042millibars on 
Thursday 18 November heralded spectacular openings on 
both the 144MHz and 432MHz bands. The good con­
ditions continued to the weekend, witb pronounced ducting 
from the south-west to the north-east. Colin, G3XCS, and 
Ian, G4DHA, both in Saltash, were among the many stations 
in Devon and Cornwall to work LA6HL in Stavanger on 
144MHz ssb. During the same period GW4CQT, near 
Cardiff, GW8BXQ in Pembroke, G8LUF in Winchester and 
G4LZC in Poole were all working several Gr, EI and GM 
stations. 

Harold Meezra, BRS34348, at Chatham, stuck to 432MHz 
for the opening and was rewarded with more than 50 
stations heard in three hours. Outstanding signals were 
GM8DMZ/P, Gl8KlA, Gl8HXY and Gl8EWM. From 
GI8EWM comes news that Steven worked more than 30 
stations with bis !OW of ssb from a Modular Electronics 
transverter. He reports 70cm activity from GISKJA, 
GI3RXV, GI3JLA, GISDMX, GISLDM and Gl4ErZ 
along with EI5P and E ISBZ in Dublin, El6AS in Co Tyrone 
and EI9D in Co Wicklow. Almost all these stations were 
worked by G3VPK in Essex, who seemed to have a pipeline 
to the west. 

GSIXN in Camborne near Redruth, Cornwall, worked 
SK6AB and SM6HYG on 432MHz ssb. SM6HYG was in 
QRA square FS58F located lOOkm north of SK6AB in 
Gothenburg, Sweden. It is particularly interesting to note 
that although the Chalmers University Group at SK6AB 
were running high power to a special bay antenna of eight 
phased 46-element beams, their signals were weaker than 
those of SM6HYG. 

Carl was running lOW from a Microwave Modules 144 to 
432MHz traosverter to a single antenna. Due to the selective 
ducting he was able to exchange 5 and 8 reports with Keith 
while Tor, at SK6AB, was SS. Perhaps Keith's QSO with 
SM6HYG is a new record from England. 

Four metres 
EI4CB Dublin continues to be active on both cw and ssb. 
Dec is intrigued by the fact that 19 of the stations taking part 
in the 70MHz open were using at least five-element antennas 
and three had nine-element beams. GD3UMW remarks on 
a recent visit to the mainland when he was astonished at the 
level of fm activity around 70·5MHz. G3ZEM and G3YUV, 
both in Cleveland, are building transverters for 70MHz and 
should be popular with the county hunters. GM4AOR, 
Edinburgh, reports hearing GB3SU at S7 on 19 Novem~r. 
The only station Ken worked was G4DZU near Leeds wuh 
599 reports both ways. 

A.M. revival 
A considerable revival of interest in a.m. has been noticed 
over the last few months. More than 20 stations are active in 
the Edinburgh area alone and there are large numbers around 
Newcastle and Middlesbrough. G6WR is an excellent 
signal on a.m. from Whitehaven leading a group in Cumbria. 
Indeed a recent mobile trip from Scotland down the east 
coast to London and back via the west revealed there is al­
most always an a.m. QSO on 144MHz no matter where .you 
are located in Britain. As a number of OK and SP stations 
were worked on a.m. last year perhaps it is not yet time to 
sell the UM4 transformers. 

RADIO COMMUNICATION January 1977 



Beacons 
The Durham beacon is active again with a new callsign, 
GB3NEE (North East England), on J44·935MHz. The 
transmitter is running SOW erp beaming north and south and 
has already been heard in Sweden and France. At the time of 
writing, the keying has a slight ripple but it is good to have 
this old friend back on the band. 

The Home Office licence bas now been issued for three 
beacons at the Redruth, Cornwall site. GB3CTC will be the 
callsign used on all three beacon frequencies of 70·675, 
144·915 and 432·970MHz. During the 20 November lift the 
signal from the new beacon on 144·915MHz was reported at 
S7 in Stavanger. 

GM3ZBE has almost completed the beacon GB3LER. It 
will be installed at Lerwick in the Shetland fslands and will 
be on 144·965MHz. Two eight-element beams will be used, 
one firing north-east for aurora and the other beaming to the 
south. 

From G8IZS comes news of CT2BK on 144·057MHz 
from the Azores. Dave, the beaconkeeper, is well known to 
Oscar users as CT2BS. 

The G8BCL-G3TQA team who gave us GB3EM on 
432·910MHz is now setting its sights on 1,296MHz and 
thinking about GB3MLE. More details later. 

The grape-vine 
Gl3TLT the beaconkeepcr at GB3GI is thinking of one for 
432MHz .• •.• . G3ZlV has almost completed his 1,296MHz 
ssb rig ...... GSLBC recently drove (rom Plymouth to 
Carlisle by a special route so Colin could work via all 
144MHz repeaters ...... GSFUF up to 400W on 432MHz 
ssb ...... GB3CS set back by a power supply failure .. . 
... Wrong that the talk-in at Leicester stayed on the fm 
calling channel for the best part of three days ..... . 
G4CXL/M now nmning 400W . ..... PAOYV has worked 
over 1,500 British stations ...... G3NSM bas received 
cards for 144MF1z rrom UAl-113191 in Archangel and UC2-
0078 in QRA PM45E. 

Aurora 
The winter's season got off to a slow start on Sunday 31 
October, the short-lived 30min event beginning at 1600gmt. 
GM3ZBE worked several Norwegian and Swedish stations 
on the key. GB3VHF could be heard via the aurora but no G 
stations were contacted. No second phase appeared and no 
visual aurora was observed from Alex's site 15 miles north of 
Aberdeen. 

Exactly one week later on Sunday 7 November, stations 
in the north-cast of England reported auroral contacts in the 
afternoon. G3USF at Keele University is mystified by this 
"phantom aurora" at a time when no out-of-the-ordinary 
solar activity was recorded. He would be pleased to hear 
from stations who logged auroral contacts on that day. 

A visual aurora was observed by GM3ZBE on Thursday 
11 November but no radio event occurred. 

"Firsts" and "longests" 
Following recent observations in 4-2-70 about metre-wave 
records, it is now possible to add that: on 1,296MHz on 
17 August 1976, the believed first contact between Scotland 
and Sweden was made when GM8BJF of Edinburgh worked 
SK6AB. The path distance was 933km, which itself may 
constitute a further UK record. 
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Contests 
The 144MHz CW Contest was well supported and conditions 
were fairly good with many stations working distances of 
over 600km. G3NNG/P, Surrey, had 40 contacts at 2000gmt 
while G3YYF/P, Hastings, was near to 50 at midnight. Just 
before the contest ended GW3WOH/P at Beacon Hill was at 
65 QSOs. 

The 432MHz Cumulatives finished off in great style as they 
coincided with the 20 November opening. Paul, GSAGU, 
operating portable near Okehampton in Devon, worked 
more than 50 stations including three in Scotland and one in 
Sweden. GSLOW/E at Matlock, made 52 contacts while 
G3VPK fo Essex worked over 60 including many GI stations. 
GM8DMZ/P, Mull of Galloway, ceports huge pile-ups 
during the contest. Alex was on his first-ever outing on 
432MHz and could not believe the 5/9 signals from all over 
the south of England. 

The I 44MHz Fixed Contest took place on 5 December and 
again activity was at a high and sometimes hectic level. 
Conditions were good for so late in the year. G3POI in 
Kent, G8LUF (Winchester), G6YB/A (Bristol) and GSHQJ 
(Sussex) were all loud signals at Aberdeen during the contest. 
Vicky, G8HCL, at Weybridge, was at 206 contacts by 
1600gmt. 

Awards 
Outstanding among the latest FMD certificate alloca­
tions to be reported by the vhf awards manager is 
the achievement by G30HC of Sutton Coldfield of tl1e 
coveted Supreme Award, obtainable only after securing three 
Senior certificates or two Seniors plus one 23cm Standard. 
Graham submitted a claim for the 432MHz Senior No 31 
which, added to the 144MHz and 70MHz Seniors which he 
already held, automatically qualified him for the Supreme. 
In his opinion the 432MHz Senior was the easiest of the 
three fo obtain: "It took only five momhs 10 get the nine 
countries and 40 counties and another five to get the cards, 
though I had to resort io direct cards with a begging letter for 
the last half dozen or so. When 70cm was open last July and 
August, contacts with dx were far easier than on 144MHz." 

Another unusual award was that made to G4BYV for 
achieving 3 plus 20 on the l ,296MHz band, earned by 
consistent and methodical operation from his Norfolk site. 

Both G4BYV and GM8BJF now appear i.n the Micro­
wave Award bracket with Nos 1 and 2 respectively for 
contacts beyond 600km on l ,296MHz. 

A 144MHz Standard Certificate has gone to GSKLN of 
Sussex. 

G3ZNZ, North Humberside, has been awarded the UKW­
Europa Award by the German Amateur Radio Club. Bob 
worked 20 countries and 136 QRA points to earn his First 
Class Award. It is available in three classes and the award 
manager DK50D, Nordwiesenweg 15, D3204 Nordstemmen, 
West Germany, will forward details on request. 

Late news 
SM6HYG worked 10 G stations during the 70cm Cumula­
tives. Now that GB3TW, the Tyne and Wear repeater, is 
active (input 145· 125MHz), GB3NEE will move to 144· 130 
MHz. G3WZT worked FC6ABP in Corsica on 144MHz. 
Details next month. 

Finally, thanks to all correspondents this month. Please send 
news and views to GMSFFX, PO Box 49, Aberdeen. D 
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Microwave dx records 
Although most new microwave records were reported when 
established, it is some considerable time since they were last 
summarized. The writer's probably inaccurate set of records 
are given in the table and it would be appreciated if any 
amendments (especially Region J records) could be sent in 
so that a corrected version accurate to the end of 1976 could 
be published early this year. The main uncertainties in the 
table are with 1·3GHz. The UK record is possibly a contact 
between GD31-1DZ and HB9AMH, details of which are not 
to hand. The moonbounce record may be a PAOSSB­
VK3AKC contact. 

UK and world microwave records, O ctober 1976 

GHz UK record World record EME 
1·3 G3LQR-SM5CCY WA2LTM-W9WCD WB610M-G3LTF 

October 1976 26 October 1973 27 Aprll 1969 
1,100km 1,240km 8,838km 

2·3 G3LQR-OZ90R G3LQR-OZ90R K4RJ-W6YFK 
30 June 1976 30 June 1976 22 November 1972 
760km 760km 3,219km 

3·4 G3LQR-PAODBQ ZL2WB-ZL2TMI 
18 June 1975 2 February 1975 
225km 383km 

5·7 G3BNL-G3EEZ W61FE/6-K6HIJ/6 
23 Aprll 1973 18 June 1970 
158km 344km 

10 G4BRS-GM30XX G4BRS-GM30XX 
14 August 1976 14 August 1976 
521km 521km 

24 G3BNL-G3EEZ G3BNL-G3EEZ 
14 September 1975 14 September 1975 
154km 154km 

Microwaves at Amsterdam 
As noted in last month's Radio Co111m1111icatio11, the writer 
attended the fARU Region I VHF Managers Meeting in 
Amsterdam during October as a so-called microwave 
specialist. The main purpose was to suggest to the meeting 
that, given the effort over the next year or two, it is quite 
possible for amateurs to make a significant change i.n their 
use of the microwave bands which could well influence our 
position at WARC 79. To this end, an RSGB paper entitled 
"Developing the Microwave Bands", containing ideas and 
philosophies which, although familiar to UK amateurs, 
were less so to amateurs from other countries, was presented. 
The main recommendations made in the paper were as 
follows: 
(a) That a determined effort be made to encourage a rapid 
growth in microwave activity, with effort not o therwise 
d.irected concentrated on the J ·3 and 2·3GHz bands, and on 
lOGHz where extra effort would be expected to be most 
productive because of the already substantial experience 
available. It was also suggested that deliberate efforts should 
be made to catalyse at least some activity at frequencies 
above 40GHz since this was now the pioneering part of the 

'4 Upper Sales, Chaulden, Honel Hcmps1cad. Heru. 
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radio spectrum, and any activity by amateurs in this region 
would be expected to have a great impact. 
(b) That it should be recognized that, by deliberately ex­
ploiting low-loss propagation modes, remarkable distances 
can be worked using equipment generating power even at 
the milliwatt level, provided that suitable operating tech­
niques are developed. A map summarizing paths covered on 
I OG Hz using equipment of this size attracted much attention 
at the meeting. 
(c) That efforts be made to ensure that the contribution that 
amateurs can make is not limited by unsuitable licensing 
conditions: in particular, the capacity to work by tropo­
scatter should be regarded as a reasonable basis for setting 
minimum licensing power levels. 
(d) That a small organization be set up in each country with 
primary responsibility for the development· of microwaves 
within its own country, and for liaison with other countries. 

Bearing in mind that this meeting was basically concerned 
with vhf, the general reaction to these microwave matters 
was perhaps predictable: enthusiasm from those familiar 
with the progress being made in opening up these bands, 
rather blank faces from others. 

What may come to be regarded as a significant step 
forward was the adoption of the RSGB/DARC proposal 
that each country should nominate individuals who would 
act as focal points for microwave activity. They would seem 
to have already acquired a number of problems: 
(l) At present we have no formal method for ensuring that 
that most important commodity, information, circulates 
from country to country. This means that many who might be 
tempted to come on to microwaves do not do so because they 
are unaware of its potential. Much effort is wasted by people 
all over the world duplicating the learning processes of 
others, building yet another 2·3GHz converter to add to the 
dozen or two designs already available. What is really wanted 
is just one or two proven bug-free designs of sets of equip­
ment for each of the bands and lots more operating. Surely 
an excellent way of doing this is for individual countries to 
adopt a band in the way that DARC has accepted responsi­
bility for 2·3GHz and RSGB for IOGHz. 
(2) It must be admitted that the writer was surprised at the 
number of countries represented at the meeting whose 
national admi.nistrat ion had allocated reduced bands at low 
power or even none at all. It would seem to be worthwhile 
firstly to determine the precise licensing conditions in each 
country in Region l and, secondly, to make available 
information on how amateurs with allocations were taking 
advantage of them for use as ammunition by those countries 
without them. 
(3) Bandplanning on microwaves has problems which stem 
from having too many megahertz rather than too few. A 
provisional band plan for J·3GHz is already available from 
the 1975 Warsaw Conference. DARC has been given the 
responsibility for producing a plan for 2·3GHz: although 
their a llocation covers 2,300-2,350MHz only, their planning 
considerations nevertheless will cover the more common 
2,300-2,450MHz allocation, within which some countries 
allow pulse modulation techniques. They will also bear in 
mind any implications on planning the bands a t higher 
frequencies. In the UK we have the rather odd situation of 
having narrow-band crystal-controlled equipment operated 

ConUnued on p43 
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State Opening of 
Parliament 

FOLLOWING the State Opening of Parl iament on 
24 November, the Society's President had the honour to 

move an Humble Address to Her Majesty The Queen in the 
House of Lords. 

In his speech, Lord Wallace made the following remarks 
which will be of interest to all members of the RSGB: 

"YOUR lordships may be interested to learn that we have 
on the Opposition benches a fully qualified radio ham 

in the presence of the noble lord, Lord Orr-Ewing, whose 
call sign is GSOG, which colloquially is termed, "George 
Five Old G irl". I make no comment on that. But I wouJd say 
that unfortunately for the Government benches he is so 
active in this chamber tha t amateur radio activity has had to 
be suspended. 

" In Jubilee year I shall have the honour of acting as 
President of the Radio Society o f G reat Britain, whose 
members have done much to advance modern methods of 
communication and which, through its Rayner organization 
of skilled volunteers, establishes vital communications for the 
public services in times of emergency and disaster-a little 
known but vital example of voluntary service. Voluntary 
service to the community must be encouraged to play an 
incre.1sing part in the life of the nation, particularly at this 
time." 

After Lord Pitt of Hampstead had seconded the motion, 
the Opposition spokesman, Lord Carrington, made a spcech 
in which he had this to say about Lord Wallace: 

"THE noble lord, Lord Wallace, is of course a practised 
parliamentarian, a former Member for Chislchurst and 

for Norwich, associated with a number of urban district 
councils, county councils, Government Whip and delegate to 
the Council of Europe. Io fact, the only thing the noble lord 
has not been is a member of the Conservative Party. 

" I had a lways assumed that Wallace was a Scottish name, 
but l can find no trace of Scottish descent in the noble lord's 
ancestry. So far as I can judge, he is not one of those Wallaces 
whom the Scots bled with or for or about, and being English 
l have never quite understood what that verse was about. 
The noble lord, on the contrary, was born in Cheltenham, a 
place I had always hitherto associated with colonels and 
Conservatives. He then, apparently, emigrated to Kent 
where he now Jives. He sounds very much to me as if he is one 
of those unrepresentative people who come from the south 
of England and, apparently, a rc not acceptable to anybody 
who does not. 

"The noble lord has called himself Lord Wallace of Cos­
lany. I thought that was rather better; that might be celtic. 
It might be one of those pJaces which a re pronounced 
differently from the way they arc spelt- perhaps "Coony" or 
"Cany"-the kind of places that a re designed to embarrass 
those who are not in the know about how they are pro­
nounced. But not so. Coslany, says Who's Who, firmly and 
unequivocally, is in the city of Norwich. 
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"One of the noble lord's activities outside Parliament, of 
which I know something, is h is work for the Commonwealth 
War Graves Commission, an organization for which I have 
the profoundest admiration and with which for a short time 
I was associated in a.o honorary capacity; and I know what 
an amount of work he does for that. The noble lord is in­
terested a lso in a llotments. He visits Malta and knows it well. 

"The noble lord is interested in social welfare and hospi­
tals and, as he has told your Lordships this a fternoon, he is 
an enthusiastic radio ham- a hobby, no doubt , which allows 
him to communicate with himself as he carries out this 
bewildering number of jobs. T he noble lord is a comparative 
newcomer to this House but I tnink that by now he knows he 
is a very welcome Member of it." 

T he Society was invited to send two representatives to 
the House of Lords to hear the movement of the Address, 
and Mr R. F. Stevens, G2BVN, Council member, and Mr 
G. R. Jessop, G6JP, general manager, had the honour to 
attend as guests of Lord Wallace. 0 

Microwaves 
(Conllnued from p42) 

at the top end of the lOGHz band as agreed internationally, 
with wide-band equipment concentrated at the low end. 

(4) Contests present a rather difficult problem on microwaves 
and somehow these will have to be sorted out. While it is 
accepted almost without question that contests promote 
activity and therefore are automatically a good thing, UK 
experience sometimes suggests the contrary. How this 
comes about is that while, for example, a contest covering 
aJI bands above 432MHz might be perfectly satisfactory in 
count ries where I ,296MHz is regarded as "advanced" and 
2·3GHz as "way out" and higher bands are not involved at 
all, some UK amateurs find themselves in the position of 
trying to cope with eight bands at one time. What happens 
is that effort tends to be concentrated on the one or two more 
popular bands, which means that the less popular bands 
fail to get the stimulus a contest is intended to provide. As 
another example, a good case could be made for a contest in 
the UK which covered the 5·7, 10 and 24GHz bands only; 
this would not generate very much interest in some other 
countries. D 

( BOOK REVIEW ] 
Solid state short wave receivers for beginners by R . A. Penfold. 
Published by Bernards (Publishers) Ltd. 115 by 180mm, 
paperback. Obtainable from booksellers, price 95p. 

Chapter headl~gs In this new book, following a general Introduction, 
are: Ultra simple receivers: General purpose receivers: Portable 
receivers: Amateur band receivers and Ancillary eQulpment The 
accent Is on slmpllclty of design and avallablllty of components. The 
descriptions and diagrams are clear but generally there Is little 
guidance on practical layout. Could be of Interest to those as yet 
Inexperienced In receiver construction. 



Sporadic-E 
observations in 1976 
by R. A. HAM, FRAS, BRS15744* 

THE 1976 sporadicAE season began during the afternoon of 
12 May and ended 102 days later around 0800ut on 

22 August, only one day later than the 1975 season. During 
this period, sporadic-E reflections influenced the normal 
paths of radio signals between 40 and 80MHz on 33 days, 
compared with 38 days in 1975, 37 days in 1974 and 71 days 
in 1973. 

Although there were no major disturbances prior to the 
start of the 1976 season, there were, however, minor events 
which took place during the early mornings as follows: 
January: 4, 26, 27, 30. 
February: 4, 7, 11 , 12, 14, 17, 18, 24, 27. 
March: 2, 3, 4, 5, 6, 9, 10, 13, 17, 25. 
April: 6, 9, 10, 13, 15, 21, 27. 

Throughout each period prolonged bursts of signals were 
frequently heard simultaneously from a Polish broadcasting 
station in the 70MHz band, and the television sync-pulses 
from a Russian transmitter in the 50MHz band. Similar 
events occurred on 8, 18, 21, June; 3, 5, July; 8, 12, 16, 
August. 

The author made observations daily at approximately 
0800, 1230 and 1800ut, and the sporadic-E events recorded 
during these times are indicated by the dark square.s in Fig I 
and identified as A, B and C respectively. 

Continental broadcasting stations 
On 25 of the 33 days indicated in Fig 1 the influence of 
sporadic-E extended to 73MHz and the signals from many 
eastern European broadcasting stations were reflected 
toward the UK. Fig 2(a) shows the radio-frequency distri­
bution, and the number of times that these signals were heard 
by sporadic-E. These fm signals were very strong in the UK 
when sporadic-E was present. 

The 25 days when sporadic-E disturbed the frequency 
range of 65-73MHz are listed below, and the figw·es in 
parentheses are the comparable number of days for 1973, 
1974 and 1975 respectively: 
May : 12, 13, 18, 19, 22, 24, 26, 28. (7, 2, 10). 
June: 12, 19, 20, 28, 29. (6, 13, 6). 
July : I, 7, 11 , 16, 17, 19, 21, 23, 24, 25. (2, 5, 6). 
Aug: 13, 22. (2, 9, 7). 

As in previous years all of ·these broadcast signals were 
subject to deep and sharp fading shortly before the beginning 
and the end of each event. 

Under normal ionospheric conditions the regular stations 
within the range of 40 to 80MHz are easily identifiable, and 
the inter-station frequencies are nom1ally quiet. However, 
when sporadic-E is present a variety of radio signals, some 
of which have been reflected over more than I ,600km, can be 
heard in the UK throughout this frequency range. The 
practice of previous years was continued and the Rl tele­
vision channel (49·75MHz) was monitored using a vertical 
dipole feeding a communication receiver to obtain an early 

• Faraday, Grcyfria.rs, Storrington, Sussex. 
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European radiotelephone stations 
These two-way radiotelephone signals are obvious to the 
observer without knowledge of the language being used. 
Fig 2(b) shows the distribution of these signals heard by the 
author during the period. The total number of radiotele­
phone signals heard was 213 compared with 160 in 1975, 
and 178 in 1974. Again, the main activity was around 40MHz. 

Electronic devices 
This is a general term used to describe the host of tones, 
teleprinters and various beacons which appear between 40 
and 50MHz when the E region is disturbed. Fig 2(c) illus­
trates the radio-frequency distribution of these signals beard 
during the 1976 season and shows once more that the main 
activity in this field is around 40MHz. 

Major events 
There were four major events during the 1976 sporadic-E 
season-18 May, 29 June, 23 and 25 July-the first three 
taking place during the early evening and the last at midday. 
Very strong signals from 26 eastern European broadcasting 
stat ions were received on 18 May, 39 on 29 June, 46 on 
23 July and 30 on 25 July, all between 65 and 73MHz. 

On 29 June a very strong signal was received from a 
Spanish station on E2 (53·75MHz). The author recorded 
this and it was used soon afterwards in the BBC World 
Service programme "World Radio Club". This prompted a 

( BOOK REVIEWS ] 
ARRL Ham Radio Operating Guide. Editorial co-ordinator: 
Ellen White, WlYL. 128 pages copiously illustrated. Size 
8l by I !in. Obtainable from RSGB Publications (Sales), 
35 Doughty Street, London WCIN 2AE. Price £4.35 
including postage and packing. 

The reputation ol a transmitting amateur is, or If he Is a beginner, 
will be, almost enllrely based on his quality as an operator, whether 
by code or voice. What Is more, his enfoyment of operating will be 
equally dependent on his mastery of the art; he will gain enormously 
In self-confidence by a knowledge of his own ability. That is why 
this new ARRL book Is of prime importance to all beginners, and 
will be a valuab le and enjoyable source of Information to the more 
experienced. 

The purpose ol tho manual Is "to introduce you as painlessly as 
possible, using an easy-to-read approach, to the many and varied 
operating practices that exist throughout amateur radio." 

The style is pleasantly conversational and Is sprinkled with 
examples from the experiences of the nine contributors, each a 
specialist In the field he describes. The consistency of style through­
out must be credited to the editorial co-ordinator. 

The chapters cover Getting Started, Contests, The Basic In­
trigue of DX, Logging and QSls, Repeaters, The f lea-power 
Challenge, Communicating Visually\ (RTTY and SSTV), VHF/ 
UHF and Oscar; and there is a section with Information about 
amateur bands, DXCC country lists, deleted countries, WAS map, 
Q signals, International prefixes, 160m allocations map of the USA 
etc. 

The treatment of dx hunting, satellite operation and QRP work, 
to mention only a few Items, are written with an Infectious en­
thus iasm which Is Irresistible, and the frequent Inset panels with a 
brief history of the origin of many matters, add to the pleasure and 
knowledge of the reader. 

This Is a book which every operator should have within reach of 
his operating positlon. 

T.P.A. 
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listener in the Middle East to write to say that be bad been 
receiving BBC stations in Band 2, at the same time. On each 
occasion, strong signals were also received from a host of 
radiotelephone stations (of European origin) and electronic 
devices, between 40 and 50MHz. 

The author is again indebted to Igor Hajek of the Lan­
caster University language department for listening to tapes 
recorded during these sporadic-E disturbances and iden­
tifying signals from Poland, USSR, Czechoslovakia, Hun­
gary and Romania. 

28MHz band 
Sporadic-E conditions affecting the 28MHz band were iden­
tified on the 54 days indicated in Fig 2(d), compared with 
42 days in 1975, when a strong signal, sometimes for long 
periods, was heard from the Internationa l Beacon Project 
(IBP) station DLOlGI (28· 195MHz) situated near Salzburg. 

Solar activity 
The sun was very "quiet" during the sporadic-E season, the 
author only recorded limited activity at 136MHz on 1 and 
12 May, 16 June and 31 July. Although the sun was very 
"active" in August the sporadic-E events were only observed 
on two days. 

The author has observed the sun and sporadic-E events 
for many years, and cannot sbow a connection between sun­
spot activity and sporadic-E d isturbances. D 

A further three volumes in the Constructors' Guides series are 
now available. These arel'roject pla1111ing and building; Simple 
circuit building, and Practical electronic project building. The 
initial volumes were described in Radio Co111m1111ication, July 
1976, page 511. The volumes are edited by M . A. Colwell and 
are published by Newnes Technical Books, Borough Green, 
Sevenoaks, Kent TN15 8PH. Each volume contains at least 
102 pages, is 216 by 138mm, limp bound, and the cover price 
of each is £1.99. 

The flrst of the new Illies is intended to help the constructor to plan, 
design and lay out his electronic projects. The book explains the use 
of tools, pcb layout, the design of cases and chassis and assembly 
and wiring. 

Simple circuit bu I/ding provides an Introduction to circuit building 
for the home constructor showing the conversion of theoretical 
c ircuits to practical layouts. The contents range from switching and 
logic circuits to power supplles and ac amplifiers. 

Praclfcal e/ect1onic project building describes the current popular 
construc tion methods and Includes material on the use of tools. 
PCBs, wiring, chassis and cases. There Is also a chapter on fault 
finding. 

The books contain many photographs and diagrams and the 
presentation of these and the led is clear. They will be of value to 
constructors at all levels except the most experienced. 

INTERFERENCE PROBLEMS 

Members accused of causing Interference or who 
suffer Interference from external sources are Invited 
to seek the assistance o f t he Interference Committee 
In solv ing their p roblems. 

Enquiries should be addressed to : The Chairman, 
Interference Committee, RSGB, 35 Doughty Street, 
London WCt N 2AE. 

45 



[
the month] 
on the air 

John Alloway, G3FKM * 

REFLECTION on the fac1 that this month sees the 
beginning of the wriler's twelfth year in charge of MOTA 

caused him to look back al what was being said at the time 
he took over the task, since 11 years is reputed to be approxi­
mately one whole solar cycle. One thing which is immediately 
obvious is that although the position in the cycle was similar 
there was a great deal more dx activity. Another is that 
MOT A depends cn1irely on reader participalion-there are 
many· excellent regular reporters, but an increase in the 
amount of news received would be very much appreciated. 

The beginning of a new year seems a good time to mention 
the lARU Region 1 HF Bond Pion. This is a voluntary scheme, 
devised by member societies in the region, whereby amateurs 
follow generally agreed guidelines when choosing trans­
mitting frequencies with the intention of reducing harmful 
interference between different modes. 

Very best wishes to all readers for 1977-and may it see a 
real improvement in solar activity! 

IARU REGION 1 HF BAND PLAN 

N ot es 

Band 
3·5-S·6MHz 
3·6MHz :!:20kHz 
3·6-3·8MHz 

7-7·04MHz 
7·04MHz :!:5kHz 
7·04-7-tMHz 

14-14·1MHz 
14·09MHz 
14·1-14·35MHz 

21-21-15MHz 
2MMHz 
21-15-21 ·45MHz 

28-28·2MHz 
28·1MHz 
28·2- 29·7MHz 

± 10kHz 

±20kHz 

± 50kHz 

T ype of em ission 
cw [2] 
rtty [1] 
cw and phone [2, 3] 

cw 
rtty [1] 
cw and phone 
CW 
rtty [1] 
cw and phone 

cw 
rtty [1] 
cw and phone 

cw 
rtty [1] 
cw and phone 

[1) For rtty, recommended section of operallon shared with cw. 
[2] 3,500 to 3,510 and 3,790 to 3,800kHz reserved for inter-continental 
working. 
[3] 3,635 to 3,650kHz Is used by USSR stations for Inter-continental 
working. 
[4] For sstv, recommended operatlno frequencies are: 3,735, 
7,040, 14,230, 21,340, 28,670 -all ± SkHz. 
[5] For beacons, 28·2-28·250MHz Is recommended. 
[II] For the downlink of amateur satellites, 29·4-29·550MHz is 
recommended. 

" MOTA" closing dates 
Readers may care to note the following dates as the last days 
on which material for the following month can be accepted. 
Information available earlier should be submitted as soon as 
possible. Please note that your scribe will try to keep to this 
schedule but personal commitments may cause some altera­
tions which will be notified as soon as they are known. The 

•10 Knightlow Road, Birminabam 8 17 8QB 

relevant dates arc: February (8 January), March (5 February), 
April (12 March), May (9 April), June (7 May), July (11 
June), August (9 July), September (6 August), October (10 
September), November (8 October), December (5 Novem­
ber) and January 1978 (5 December). 

1 o Metre Activity Days 
A full repQrt on the 10 Metre Activity Day held on 3 October 
has been received from its organii.er, David Whitaker. It 
seems that 41 reports were received and these indicated that 
over 300 UK callsigns were heard-about 100 less than dur­
ing the spring event. There was a short opening into Scandi­
navia and the USSR during the morning with 27 SM, 11 OH 
and 7 U calls logged. Other areas noted included CTI, EA5, 
SP, YU, PY, W, ZE, ZS3, 5V4 and 90. 9HICR reported 
contacts with southern Africa and VP8PI. ZC4IO found the 
band very quiet and made only three contacts-with ZE, 
ZS and 9M8HG. A listener in Spain heard 4X4, ZS, G and 
5T5ZR. 

It is proposed to hold a series of activity days during 1977. 
These wi.11 ta ke place on the first Sunday of each month, 
January to May inclusive. Unfortunately it was not possible 
to give this information in an earlier MOTA so that the first 
will have already passed by the time this is being read. 
However on 6 February, 6 March, 3 April and I May every­
body is asked to try to be active on the band between 1200 
and 1800, using particularly the areas 28,000 to 28, tOOkHz 
(cw) and 28,5~28,600kHz (ssb). No serial numbers need to 
be exchanged, but a contest style day is envisaged for May and 
details will be given latt:r. As usual, reports on each of these 
activity days would be appreciated and should be sent to D. 
Whitaker, " Hillcourt", 57 Green Lane, Harrogate, N Yorks. 

Propagation predictions 
Reactions from readers concerning the accuracy and useful­
ness o f the HF Propagation Study tables which have been 
appearing each month since April 1976 would be greatly 
appreciated by the Propagation Studies Committee. Please 
send your comments to R. J. Hughes, G3GVV, 10 Farm 
Lane, Tonbridge, Kent T NIO 3DG. 

It has been suggested that some newer readers may not 
fully understand some of the terms used in the Propagation 
Predictions section. One of these is the "dead zone". This 
refers to the area between where a signal can no longer be 
heard on d irect ground-wave path, and the nearest point at 
which the signal being received via reflection from the 
ionosphere can be heard. Nothing will be audible between 
these two areas. The tern1 " indirect path" refers to the 
situation when signals arrive from a direction 180° away 
from that indicated as the shortest by great circle map-for 
example when stations located in the western USA can be 
heard best when beams are d irected towards the Indian 
Ocean area. 

Top band news 
Readers are reminded of the new Fi.rs! Timers DX Periods, 
full details of which were given last month. T hese replace 
the old transatlantic and transpacific tests. 

It is now certain that ARRL is to award a special 160m 
DXCC certificate. The November issue of WIBB's 160 Meter 
DX Bulleti11 lists four stations who are known to be eligible: 
W IBB, W t HGT, KV4FZ and W8LRL. It also contains a 
plea from W7FS who heard several European stations last 
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year but was having a great deal of interference from east 
co'ast USA stations sharing his channel. He asks those who 
call "CQ W6/W7" not to answer any other callers. Another 
request in the Bulletin comes from WOI UB who asks dx­
peditions to announce when they will be on I 60m. It is also 
pointed out that any administration in Region I may allow 
operation on the band. and that others may try applying ior 
permission to use the band for experimental work. 

Signals from Japanese stations have been arriving in the 
UK and as only l ,908-J,912kHz may be used in Japan, 
European stations are asked to try to avoid this area as far 
as possible at times of likely openings (around 2100). 

Welcome 
The following overseas amateurs became members of RSGB 
during November: C5AE, EA3AH G, E ISZ, G4FIY/ZD8, 
HB9AKG, 12FUM, OHONJ, ONlGW, ON6VV, SM4AWC, 
SVJHH, VE3DKN, VK3BHN, VK3JX and ZS6UP. 

News from overseas 
Andrew Pomfret, 9G J LZ, has written to say that he will be 
back in the UK for an indefinite period by the time this is 
read, and operational from G3LZZ. He is trying to QSL all 
stations worked and listener reports received but asks for 
patience. With Andrew's departure from Ghana, following 
closely that of 90 I GE (G4A Bl), there are no longer any 
expatriate amateurs on the air from that country. Any British 
amateur who is Likely to spend time in Ghana should contact 
the secretary of the Ghana Amateur Radio Society, K. A. 
Jackson, 9GJAJ, c/o PO Box 3773, Accra, who is in a posi­
tion to assist in obtainfog a Ghanaian licence. 

Nasir Khan, 9K2AN, reports the receipt of QSLs for a 
station who has been using the callsign 9K3TC and giving his 
location as Jedda (Saudi Arabia) and name as Albert. No 
such call has been issued in Kuwait, and in fact only 9K2 
calls have been issued to date. 

Roger Brown, G3LQP, has just returned from Seychelles 
from where he made 545 contacts covering 103 countries as 
VQ9RD between 12 and 30 November. He had the oppor­
tunity to investigate the QSL situation at VQ9R and found 
that the unopened mail took his wife and he six hours to 
open! This was the accumulation of several years direct mail. 
Roger brought all logs and blank cards back with him and is 
now able to offer confirmations for the period J J June l 972 
to 30 November 1976. He a lso has VQ9R/D logs from 
29/10/1972-2/ 11 / 1972, and VQ9R/F from 21/ 10/1973-
28/J0/ 1973. (See "QTH Corner"). 

DX news 
RNARS member ZC4IO is currently operating on 1·8 and 
3·5MHz and is anxious to work UK members on those 
bands. He runs 75W to a trap dipole with the feeders 
strapped together for use on 3·5MHz. He is to be found on 
3,501 kHz from 1945 to 2000, a nd on J ,825kHz from 2000 to 
2030. He has already contacted several UK stations. 

John Farrer, G3XHZ, will be in Qatar for the next two 
years working on a water supply system for Doha. He hopes 
to have an A? licence and to be active on 14, 21 and 28MHz, 
but at the time of writing the prospects did not look good. 

LU2ZA and LUJZA continue to be active from the S 
Orkneys, with the former having been noted regularly around 
14,220kHz at 2300. The latest information gives LU2AFH as 
m/c and also as QSL manager-it is believed that the 
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Three operators from the YASME Foundation (I to r): Lloyd 
Colvin, W &KG; Dick Spenceley, AJ3A/KV4AA; and Iris 
Colvin, W&QL. Together they achieved almost 100,000 QSOs 
in 1976. QSLs go to YASME Foundation, PO Box 2025, Castro 

V alley, CA 94548, USA 

LU2ZA QSL is large and that an envelope to accept a 5 by 
Sin card is required (with IRCS). VP80T and VP8MS are 
fairly active from S Georgia on 14,200kHz around 2300. 

PAOGMW maintains a schedule with VS6DO each 
Sunday, Tuesday and Thursday near 3,795kHz at 2230. 
Other stations in the western Pacific area which have been 
noted in Europe include WB4ZKG/KC6 who transmitted a t 
3,802kHz and listened on 3,798kHz around 2045, and 
K6QHC/KG6 who was using 3,793kHz at 2035. 

Dxpeditions 
Lloyd and Iris Colvin made 6,800 contacts during their stay 
in the US Virgin I s where they operated as W6KG/AJ3. 
They were there from 8 to 31 October and during this time 
worked 125 different countries. WAC on 7MHz was made in 
3h 50min on 18 October, the stations taking part being 
4X4GD, VKIRM, G3ZDW, W2PN, PYJNEW and 
CNSAD. On the 27th they made a 14MHz WAC with 
ZSIXR, OEIUZ, VK2QL, UI8IZ, WIBFT and PYIEUM 
in one hour. Since J954 the YASME Foundation has 
sponsored no less than 63 dxpeditions and has. been respon­
sible for giving more rare dx contacts to amateurs than any 
o ther dx organization. Its officers arc still as elected in 1954: 
president, W6AM; vice-president, Danny Weil; secretary/ 
treasurer, W6RGG ; directors, WA5LES, KV4AA, WOMLY. 
W60AT, JAlKSO, OH2BH, W6KG, W6DOD and 
VK2EO. Frequencies used by the expeditions arc usually 
3,505, 7,005, 14,050, 21 ,050 and 28,050kHz (cw) and 3,795, 
7,095, 14,195, 21,255 and 28,550kHz (ssb). W6AM asks that 
the following questions should be avoided when working 
Lloyd or Iris: (I) What is your call? (2) Where are you going 
next? (3) When will you switch from cw to ssb? (4) When are 
you going to operaie from another band? and (5) Why 
don' t you call by districts? He p0ints out that information 
on these matters will be given at frequent intervals. 

HB9AHL is rep0rted to have been issued with a VR 7 
liceace, and to be likely to use it during March. The VR7 
area is the Central and Southern Line l s which are situated 
between VR3 and FOB. 
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QTH corner 
FHIGV via FSFI. P. Floury, 3 R Couvol..cfo-Bea uvlllo, 80 Monldldler, Fronce. 
FMOMM vio WA1JKJ, 147 Lincoln SI, Franklin, Mau, O'lOJa, USA. 
FR7B£ BP 137 Tampon. Reunion Is. 
FGOCJK/FS7 via W4BPD (see PJSCM). 
WIMZKG/KCll vlo WA7ZTl, 18431 35th Av SE, Bolholl, Wosh, 98011, USA. 
PJ8CM } PJSJM via W4BPD, Drawer OX, Cordova, S.C .. 29039, USA. 

PJ9MM via W1GNC, 1133 fionemann Rd, Formlngton, Ct, 06032, USA. 
PYOZAE via PY1CK, R Cruz Limn 8·802, 20000 Rio do Jnnelro, Bmll. 
SVOWZ via OE3NH, H. Pfnnnhouser. J Rolterstr 3, 3430 Tulln, Austrle. 
VPIFDC W4ZMO. M. B. Carter, Box 845, Mims, Fla, 32754, USA. 
VP2GMB via WSMYA, 2 Country Place , Bodford, Toxoo, 76021, USA. 
VP2KU VE3EWY, 2821 Birchmount Rd 920, Aglncourt, Ont, MIW 2C8, 

VP2LDV 
VP2VDJ 
VPSIZ 
VPSM 

5WIAZ 

WB4SJG/6YS 
8POA 
8D5A 
8GtLZ 

VQ9RB 

Canada. 
V. DuBois, 800 NW 62nd St, Ft l a udordato, Fla, 33309, USA. 
YASME FoundnUon, Box 2025, Castro Vnlloy, Cal. 94546, USA. 
WA4SGF, 5052 Loxlngton Av, Jock•onvlllc, Fla, 32210, USA. 
vfn W84QKE, 111 AlgonQuln ToH, lndlan Harbor Beach, Fla, 3?935, 
USA. 
<CO Contest OSOs) WA6AHF, 1749" Via Alnmllos, San Lorenzo, 
Cal, 94580, USA. 
via K4QMQ, 125 Bradhcm Drive, Watklnsvlllc, Gss • .'.306n, USA. 
via WA4RRB, 18901NE111 Ct, Mloml, Fin, 33161!, USA. 
via WA6AHF, 174!14 Via Alamltoa, San Lorenzo, Cal, !14560, USA. 
A. M. Pomlret, G3LZZ, East Lodge, Baldersby Park, Topcllffe, 
Thlrsk, N Yor;a, Y08 3PE. 
R. Brown, 11 Flrcrott Closo Tllohurst, Reading, Berks. RG3 6LJ. 

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

There are rumours that there will be an expedition to 
Revilla Gigedo (XE4) early this year, probably in March. 

Contests 
The 1977 French Contest 
0000 29 January to 2400 30 January (cw). 
0000 26 February to 2400 27 February (phone). 
3·5 to 28MHz. Single- and multi-operator (single-operator 
may only operate for 36 hours}. Exchanges consist of RST 
plus serial QSO number (from 001). Contacts count three 
points with France, DUF, and francophone countries (ON, 
HB, LX, VE2, OD, HI-I, 3B, 9U and 9X), with F8REF, 
F6REF or DA2REF 10 po ints. The multiplier is arrived at 
as follows: one for each French department, DUF country, 
or francophone country worked on 3·5, 7 or L4MHz, three 
on 21 MHz, and 10 on 28MHz. Scores for each band are 
calculated and added together to reach the final total. Note 
that stations in the same continent may not contact each 
other on 3·5M Hz during the first quarter of each hour, on 
7MHz during the second quarter, on 14MHz during the 
third, and on 21 and 28MHz during the last quarter. Logs 
should be sent to REF Traffic Manager, Lucien Aubry, 
F8TM, 53 rue Marceau 53-Palaiseau France. In the 1976 
French Contest, UK scores were as follows: (cw section) 
G3ESF (36,720 points). GW4DOO (22,563}, G3HTA 
(21,158), GW31NW (18,865), G3JUL and G8DI (12,087), 
G2GJY (9,288), G4DBW (8,520), G8VF (6,660), G3LlK 
(4,896), G2AJB (3,330) and G2WQ (819); (phone section) 
G6UW (134,091), GW3GHC (80,520) and G4CLD (2,892). 

The CQ WW DX 160 Contest 
2200 29 January to 1600 30 January. 
CW only. Exchanges consist of RST and serial QSO number 
(from 001). Contacts with own country count two points, 
with other count ries five points, and with the USA and 
Canada 10 points. The multiplier is one for each US state, 
Canadian province and DXCC country worked (note that 
the USA and Canada do not count). Logs must be mailed 
before 28 February to: CQ 160 Contest, 14 Vanderventer 
Avenue, Port Washington, LI, NY, 11050, USA. G3FKM 
has a small supply of log and summary sheets. 
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The 3·SMHz YU-DX Contest 1977 
2100 8 January to 2100 9 January. 
3·5MHz cw only. Exchange RST plus serial QSO number 
(from 001). Contacts between stations in the same country 
count one point, on same continent two points, in different 
continents five points, and with YU stations 10 points. The 
multiplier is the total of DXCC countries and YU prefixes 
worked. Logs should show date, time, station worked, 
numbers given/ received, country/ YU prefix, if new multi­
plier, and points claimed. A summary sheet including a 
signed statement that all rules have been obeyed must be 
included with the entry. Logs should reach YU-DX Club 
SRJ, PO Box 48, 11000 Belgrade, Yugoslavia , before 14 
March. 

October QSTcarried results of the 1976 ARRL DX Contests 
which showed the following UK scores: 

All band 

G4ANT 
G4BTY 
G4DKT 
G2QT 

All band 

Points 
302,778 
184,977 
18,327 
16,644 

Points 
1,082,730 
1,071 ,180 

976,533 
350,052 
285,480 
242.757 
155,325 

G3FXB 
G4BUE 
G3MXJ 
G2QT 
G31AS 
G3ESF 
Gl3JEX 
G3APN 
G3KSH 
Gl30LJ 
GW31NW 
G2AJB 

57,720 
50,544 
42,630 
38,415 

7,980 

PHONE SECTION 
High band 

Points 
GW4BLE 203,148 
G3SSO 118,935 
G2FNK 31,920 
G3TXF 11,832 
GW4CYD 8,568 
G3YBH 5,040 

CW SECTION 
High band 

G3SXW 
G3TXF 
G3YBH 
GM4ASY 
GW4CXM 
G6NK 
G3AWR 
G3DNF 

Points 
126.084 
68,526 
62,952 
60,534 
16,038 
8,100 
2,640 
1,326 

Low band 
Points 

G3TJW 125,928 

Low band 

G2RO 
G3XVY 
G3ZQW 
GM6RV 

Points 
eS,352 
61,596 
16,695 
15,120 

Congratulations to certificate winners (listed in bold type) 
and particularly to G3FXB for winning the Braaten Trophy, 
and to GI3JEX for winning the Milne Trophy (for the second 
year in succession). 

The 1977 ARRL International DX Competition 
0000 5 February to 2359 6 February and 0000 5 March to 
2359 6 March (phone). 
0000 19 February to 2359 20 February and 0000 19 March to 
2359 20 March (cw). 
Single-operator (J) a ll band, (2) high band-14, 21 and 28 
MHz, and (3) tow baod-1 ·8, 3·5 and 7MHz classes. Multi­
operator single-transmitter and multi-transmitter sections 
also. Send RS{f followed by figure indicating transmitter 
input power. W/VE stations will send RS{f and state or 
province. Work stations once on each band. Score is number 
of contacts multiplied by three multiplied by total of USA 
states and Canadian provinces worked on each band added 
together. Logs and summary sheets must reach ARRL, 225 
Main St, Newington, Conn, 06111, USA, no later than 18 
April. Log sheets (100 per sheet) and summary sheets are 
available from G3FKM (sae please). 

QRP Winter Contest 
1500 17 January-1500 18 January. 
Single-operator cw only. Below !OW input but QRO stations 
may take part. Full rules from DJ7ST, H. Weber, D-3201 
Holle, Kleine Ohe 5. W Germany. 
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Awards 
Festac 77 Award 
The second world black and African Festival of Art and 
Culture will take place in Nigeria between 15 January and 
12 February 1977. A special station with the caUsign 
5N2WBF will be active. For the award QSL cards must be 
obtained from this special statio n and from the other four 
countries taking part and sent, with 10 IRCS or US S2 to: 
Award Manager, 2nd WBCAF, PO Box 448, Apapa, Lagos, 
Nigeria. Listeners may apply. 5N2WBF will issue serial QSO 
numbers and this should be quoted on each QSL. 

" DXNS Prefix-Country-Zone list" 
This very excellent and comprehensive list gives all amateur 
radio prefixes currently in use and others used in the past 
five years, including those now obsolete. It also gives ITU 
allocations, DXCC status, CQ zone, and ITU zone of every 
country, and is obtainable from Geoff Watts, 62 Belmore 
Rd, Norwich NR7 OPU, price 35p in UK, four mes overseas, 
or six mes by a irmail. Space is available on the list for 
adding new prefixes and ITU a llocations. 

Band reports 
Once again 1 ·8MHz bas been outstandingly interesting, as has 
3·5MHz. However, even 28M Hz has carried signals and more 
actjvity is sought on this band. 

Very many thanks to the following who provided the in­
formation for this section: Gs 2HKU, 2NK, 4RZ, .5JL, 
3AAE, 3KSH and NKQ, BRSs 17567 and 35608, and As 
8312 and 8961. 

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

1·8MHz. 0000 C5AZ, COUA, EABCR, HBOAZD, Kf'4AST, KZ5AA, 
PJBCM, VE38MV, Wt, W2, ZDBAA, 9Y4A. 0100 K5LIW, W5USM. 
0500 W2, 3, 4, 8, K9YWO. 0700 ELON/MM, KP4AST, LU1BAR/W3, 
VP9DX, Wt, 2, 3, 4, WSSBX. 0800 KV4FZ. 1800 ZC4/0. 1900 DL70N/ 
LX/P, EABCR. 2000 14AMO. 2100 JA30NB. 2200 Wt, 2, 9HtAV. 2300 
/SOLYN, 4X4NJ. 

3·SMHz. 0000 A9XBD, FM7AG, TU2FN, WOGHY, 9J21M. 0100 
FPBDX COSL lo K90TB), HZ1AB, PJ9MM. 0200 K7VPF/VP2A, 
DJOUP/VP20, 9K2DR. 0500 HBOAZD, KP4AST, 9Y4A. 0600 DJOUP/ 
VP2S, ZLs. 0700 FPOBB, Wls KW, SGN, XEfFR. 0800 JABSCD, 
JAORR, JR1CF, PJ1AA, VP2M, VP2VDJ, 9Y4VT. 1700 7X2BD. 1800 
JA6BSM. 1900 EA9FC, OD5LK, 7X2HM. 2000 A4XGR, JA, ZC4/0. 
2100 584BM, 6W8FP, 9XSSP. 2200 JA6YG, JY9GR, KA6YL, VS6DO, 
ZD7SD, 9G1JX. 2300 C5AZ, El2AK, FGlXA, PJBCM, PYOZAE, 
UIBLAG, 8P7FU. 

7MH z.OOOOC6A8A, CE7AC, PYOZAE, WAlVGT/T/7, DLOUP/VP2D, 
VP2VDJ, 9L1BH. 0100 C5AZ, FBBWW, VP1MPW, VU2GW. 0300 
FR7AT, 9GtJN, 9Q5SW. 0700 JA4SP, VK, XE1YA, ZL. 0800 JA, 
JW2CF, OA8V, VPST (QSL to W4GDG). 0900 JA. 1500 JA4FCS. 1600 
ZLf AKV. 1700 JA3, 9, 5Z4WL. 1900 OX, VK3MR, 9K2EP. 2000 ZS1MZ. 
2300 FGOCXV!FS7 (QSL to W4PRO), YKfOE. 

14MHz. 0800 FKBJK. 0900 VK9JA, VPBHZ, VR4DX. 1000 CR9AJ, 
KG6RL. ttOO AP2SA. 1200 P29JS. 1500 CSAZ (QSL OH2NB), 
FBBZI. 1600 FBBXO, VP2MT (QSL JA1 KSO), W4YHK/V09, ZDBDO, 
3D6BD. 1700 FLBKW, KH6BB, VQ9P, 7P6BC (QSL WA9SMM). 1800 
FRBZW. 2000 JABUl/PZ, 5V7AR (QSL F6ACB). 2200 TD76GI. 

21 MHz.0800 WA8EGL/VQ9. 0900 UAOYT, VK, VS6HE. 1200 AP2TN, 
VE2ZN/SU (QSL VE2YM). 1300 PYOZAE. 1400 FBBXO. 

28MHz . Occasional European signals. 

Many thanks to all correspondents, and especially to the 
editors of the following for information suppl.ied: Long 
Skip (VE IAL/3), the Wes1 Coast DX Bulletin (WA6AUD}, 
DX'press (PAOTO}, CQ Magazine (Wl\'VY), the Ex-G 
Radio Club (WJHQO), and the 29 DX Club Bulletin 
(VK6RV). 

Please send all items for the February issue to reach 
G3FKM no later tha n 8 J anuary, and for March by 5 
February. 0 
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Propagation predictions 
Conditions in January will differ little from those forecast for 
December, and will hold good for all bands ment ioned. It is again 
pointed out that all limes are given In gml. This is done to facililate 
conversion into local lime of various dx countries such as east and 
west USA, Asia and Australia. 

These propagation predictions have been published by the 
RSGB for the last 10 years and by the Polish Amateur Radio S ociety 
PZK since 1972. 

The provisional sunspol number for November 1976 from the 
Swiss Federal Observatory was 5·5, with the first half of the month 
showing zero solar acllvlty. Predicted smoothed numbers for 
March, April and May are 7, 8 and 9 respectively. 
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( obituaries ) 
The Society records with regret the deaths of the following radio 
amateurs: 
Mr F. N . F. B ewley, GBHX 
Frank Bewley, who died on 4 November, was a keen cw operator who 
operaled mainly on 40 and 80m. He was secretary of Mansfield RS 
for many years. 
Mr H . G. D avidson, G3FZP 
Harry Davidson, who died recently, was a founder member of 
Barking R&ES and served as secretary and editor of the society's 
journal for many years. 
Rev J. E. McGrane, VE6PP 
Joseph McGrane died on 13 October aged 73. A well·known 
Canadian amateur, he was active on hf until recently. 
Mr V . Stewart, El7E 
Vic Stewart died on 22 September. He will be remembered by many 
for his cheery QSOs on 40 and 80m. 
Mr D. A. R. T llcock, G8DWM 
Dan Tilcock died on 9 November aged 53. First licensed as G3JYV 
In 1954, he later gave up the callsign but returned to amateur radio 
In 1970. He appeared as "Dan the tools" at many exhibitions and 
rallies, selling a wide range of hand tools. 

The Society has also been Informed of the deaths of: 
Mr R. Butterworth, G8BI, and Mr C . W . Clarabut, G2VS. 
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The 1976 AGM 
The 50th AGM of the RSGB took place at the Royal Sociely of Arts, 
London, on 3 December 1976. The meeting was opened at 6.30pm 
when more than 100 members were present. In the chair was the 
President, John Allaway, G3FKM, supported by the President-elect, 
l ord Wallace of Coslany, the hon treasurer John Brown, G3DVV, 
and the general manager, George Jessop, G6JP. 

Formal agenda items 
The minutes of the 49th AGM were approved unanimously and the 
meeting then considered the Society accounts for the year ended 
30 June 1976. Among the comments frorp the hon treasurer were 
that the rise in subscription income should continue, with £105,000 
as the budget flgure for the current year. It was hoped that the 
deflciency for the same period would show a reduction to £9,000. No 
increase in the subscription was foreseen in the present circum­
stances. G3UUS questioned the large Increase in the bad debts 
and G3DVV stated that this was almost solely due to the failure to 
pay of one large European advertiser and ste1>s to recover the 
amount were in hand. G3RYF believed that the auditors' fees were 
high and G3SJE queried the effect of a cost accounting basis on 
the Society's finances. John Brown replied that in the nature of the 
Society's business, mostly comrHlzlng cash transactions, there 
would be no noticeable change. The accounts were then adopted 
with two abstentions. 

The third agenda item comprized the election results, and the 
approval of the election of GW8NP as a Council member which was 
necessary by the Companies Acts owing to hi s age. Council was 
authorized to fi• the remuneration of the auditors for the ensuing 
year and the meeting moved on to lhe last Item. A call for volunteers 
to act as scrutineers for the 1977 Council election was fulfilled. 

A supplementary report of Council was read by Mr W. A. Scarr, 
G2WS. 

The formal meeting ended at 1910 and, immediately following , 
the President-elect drew the names of the 20 members to whom 
redemption of Lambda debentures will be offered this year. 

Informal discussion 
In response to a request from the floor a show of hands was held to 
determine whether the awards and trophies should now be presented 
or whether the informal discussion should be the ne•t item. The 
result was a tie and the President ruled that the discussion should 
now commence and end at 2015. 

A telegram was read from SRJ, the Yugoslav national society, 
e•pressing good wishes and support for the work of the RSGB for 
amateur radio. 

Before the discussion opened the President made a personal 
statement In which he mentioned the reference to the RSGB and 
amateur radio made by Lord Wallace In the House of Lords. (This 
is fully reported elsewhere in this issue). The purchase of a data 
processor had been fully just ified and the success was largely due 
to the efforts of David Evans, G30UF, who had also played a large 

Lord Wallace drawing the numbers of 20 Lambda debentures to 
be repaid last month, while John Brown, G3DVV, hon treas· 
urer. right, announces the n ames of the holders. On left 
is George Jessop, G6J P, secre tary ; and John Allaway, 

G3FKM, pres iding 

part in lhe implementation of the repeater plans. G2BVN was thanked 
for his part In the issue of the new llc<ince, which, while not perfect, 
was a step In the right di rection. 

G2UV made a plea for support of the Radio Amateur Old Timers' 
Association and mentioned the good work carried out at Christmas 
time by that organization. 

G3RYF asked for an explanation of the late delivery of the Nov­
ember Issue of Radio Communication. It was state"d In reply that 
some 400 issues had gone astray and that the blame lay entirely with 
the Post Office. 

G3UUS asked for changes in the modes of transmission of the 
RSGB news bulletin to include Im and ssb in addition to a.m. 
G310G thought that more news should come from HQ. G2UV asked 
If the slow morse transmissions could carry Society news. G2CVV 
appealed for the news bulletins to carry items of wider Interest 
aimed at the general public and not only members. G3SJE was 
unhappy with the rejection by HO of certain Items of club news. 

G6XN referred to the pul se transmlss\ons emanating from the 
USSR and asked what action has been taken. In reply G5XB, the 
RSGB Intruder Watch organiser, mentioned the reports that had 
been sent by national administrations and the ITU in an effort to 
obtain the cessation of the interference. Reports had appeared in 
newspapers in the USA largely based on material from G3PSM but 
no worthwhile men lion had been noted In any UK newspaper. 

G3SJE noted the activity of certain manufacturers in the citizens 
band field and believed that commercial pressures were Increasing 
towards an allocation for this type of activity. G2MI referred to the 
appalling behaviour of cb operators overseas, while G3AAJ be­
lieved that some amateur radio operators wished to have cb facili­
ties. 

Dr John Allaway making more presentations at the AGM, I t o r : the ROTAB T rophy to P. A . Miles, G3KDB (RSGB trophies 
manager): th e Wortle·Talbot Trophy to L . Moxon, G6XN : the Founders Trophy to I. Jackson, G30HX 

50 RADIO COMMUNICATION January 1977 



The RllynetTrophyto Mrs L . A . 
Crllne, Raynet reglstrlltlons 
secretary; the H ouston-Fergus 
Trophy, awarded to C.Llndsay, 
G3KT Z, and K . Spicer, G3RP B , 

being received by G3KTZ 

Pl1otos: P. Jones, G3YLV 

Several members commented on the Alexandra Palace exhibition 
and the general manager stated that the lormat of the RSGB stand 
In 1977 would show changes. Better signposting In the immediate 
vicinity of the park was requested. 

GSCKZ voiced the opinion that the Council was self-perpetuating 
and It was difficult lo r members to obtain Invitations to serve on 
committees. II was suggested that the AGM should be held In the 
provinces from time to time and perhaps at a weekend. It was pointed 
out lhat at one Saturday meeting there had not been a quorum of 
members present and the proceedings had to be terminated and 
resumed one week later. 

G3SJE asked that there should be an open lorum at the 1977 con­
vention when members could question Council and committee 

HF PROPAGATION STUDY 
Pr• d lc.ted HPF1 (MHz x to) for January 1971 

GMT 00 02 04 06 oa 10 12 14 ti II 20 Z2 24 
Aden 136 125 1oe 159 277 315 2M 28G 214 155 141 136 136 
A1c.en1lon 153 144 133 111 210 268 295 231 271 223 111 155 153 
84hroln 130 131 105 158 270 293 276 243 188 147 129 129 130 
Banokok 105 120 II 144 251 265 218 187 ... 112 103 106 105 
Bclfbados 129 119 112 116 110 158 267 274 271 241 173 138 129 
Bormudo 107 106 105 105 93 106 239 268 268 2'1 182 121 107 
Booota 120 119 111 116 105 130 253 268 267 241 17• 134 120 
Buenos Altes 145 134 129 121 129 216 263 27• 271 238 172 148 145 
Cope Town 153 1'0 126 119 261 298 301 281 263 187 166 155 153 
Colombo ll2 130 103 162 268 285 270 232 178 136 124 124 92 
Cyprus 121 125 103 124 248 27' 261 2•2 11MI 139 125 121 121 
01\ .. lf 153 144 133 110 210 268 295 281 rn 223 171 155 153 
Don'lor 106 100 93 87 87 82 93 178 242 200 134 107 106 
Fairbanks 106 100 IOI 9' 106 131 125 124 13e 136 129 117 100 
Fal~land1 147 138 130 121 154 213 257 2n 271 232 171 1'8 147 
G lbralla.r 91 91 82 n 126 190 102 18G 172 121 102 92 91 
Hono'kono 102 102 79 120 231 196 155 140 120 106 103 102 102 
Honolulu 106 100 ,. ,. 106 116 128 128 115 145 122 117 100 
lcohind n n 69 59 59 "' 182 1S1 1$5 102 77 11 n 
Jamorca 107 106 103 106 84 129 220 267 268 237 162 121 107 
Laoo• 153 145 133 106 249 301 298 281 266 210 145 157 153 
Lot Pnlmas 130 124 115 107 147 255 262 255 247 192 149 133 130 
Limo 133 125 116 119 110 116 271 275 270 239 174 140 136 
Lo• Anoolos 106 100 94 93 93 111 110 12• 215 187 126 106 103 
Malta. 105 107 93 91 188 230 223 215 181 122 110 105 105 
Mauritius 124 121 112 147 279 314 m 271 227 161 145 138 12• 
Mo1lc.o 106 100 In 93 81 134 141 228 256 215 140 108 106 
Moscow 89 8G 81 15 181 219 218 186 141 IM 89 88 89 
N11lrobl 145 105 108 134 276 291 291 215 Ul 168 150 1« 145 
No,.i Oalhl 117 122 t7 158 251 263 230 174 134 121 103 11' 117 
New York 106 105 105 93 81 82 195 248 260 216 1'5 108 106 
OHh 103 105 " 81 168 138 114 111 110 105 103 103 103 
Perth 125 130 103 162 268 2B2 210 200 176 135 120 122 125 
Rio do Janei ro 1'7 138 130 121 12• ~ 266 266 266 231 172 148 147 
S•ll•bury 139 124 n2 130 261 299 m 280 247 177 159 150 139 
S tychollea 112 84 100 141 265 216 290 26) 216 159 1•• 138 112 
Slngoporo 117 128 87 158 257 268 257 215 159 121 103 91 117 
Su'4(S) 106 101 83 84 119 187 178 140 100 116 116 117 100 
SuYa(L) 153 147 136 117 221 209 196 158 139 171 173 159 153 
Sydney CS) 102 102 79 120 239 210 199 1&0 121 100 103 102 102 
Sydney CU 135 128 117 119 116 208 164 157 131 157 171 143 135 
Tohoran 126 130 100 162 268 285 267 224 111 134 124 124 129 
Vancouver 100 100 IM IM 88 82 93 98 158 153 124 117 106 
Welllnglon CS) 98 100 75 98 182 20'Z 210 1611 110 105 103 105 98 
Welllnglon (L) 145 140 131 122 158 182 157 149 131 169 173 153 1'5 

f or lnformalion en tho uso or lh1s table. see pago 284, R1dlo Communlc11lfon Aprtl 
1978. Please send reports to Mr J. Spurling, G•AOI, 15 Tlbb1 Hiit Aond, Abbots 
L•noloy, Wallord. Herl• WD5 OEE. 
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meml>ers. G2MI deplored the lack of conventions but realized that a 
sales area was apparenlly necessary. 

G3UUS asked tor an assurance that the RSG B was making every 
effort to obtain permission for the proposed Bacton repeater. 
G2BVN and G6JP outlined the history of the repenter over which a 
disproportionate amount of time had been spent. The group were 
not prepared to accept n 432MHz repeater, originally proposed 
some lwo years ago. 

In closing the meeting the President thanked members for their 
attendan.ce and interest. 

This brief repart is prim~rlly intended for those members unable to 
attend the AGM. It is an Informal account In advance of the minutes 
of the meeting and in no way Is a formal record of the occasion. 

G'ZBVN 

MESSAGE RECEIVED 

TV-factory Krefeld: 
Mcasuromon1 of BCllTVI 

Amateur-Radio- Mo8·Kugolhaus im 
Station ·Card Fomsohwork Krefold 
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AMATEUR BANDS IN THE UK 

The following schedule applies from 1 January 1977 
Amateur Licence A and Amateur Licence B 

P ower 

Footnote Frequency Classes of Maximum RF output 
No bands emission de input p.e.p. for 

(MHz) (S ee B) power A3A and 
(S ee(A)) (S ee(C) A 3J 

and (D)) emissions 
only 

(See(D)) 

1 and S 1·8-2 10W 26t W 

2 and 10 3·5-3·8 

7-7·10 A1, A2, A3, 
10 and 12 14-14·35 A3A, A3H, 

21-21-45 A3J, Ft, F2 1SOW 400W 
28-29·7 and F3 

1 and 3 70·025-70·7 I sow I 133tW 

4, 10 and 12 144-14S I 

I I I 
150W 400W 

10and 12 145-146 

1,7 and8 430-432 I A1. A2, A3,I 
F1,F2and F3 - -

1and11 432--440 

1 1,215-1,225 

1and11 1,225-1,290 A1,A2,A3, 
A3A,A3H, 

1 1,290-1 ,325 A3J, F1, F2, 150W 400W 

I 
and F3 

1 and 11 2,300-2,450 

1 3,400-3,475 I 
1and11 5,650-5,850 

1and11 10,000-10,500 

9 and 11 24,000-24,050 
- -

1, 9 and 11 24,050-24,250 

1and6 2,350-2,400 I P10, P2D, 2SW mean 
1and6 5,700-5,800 P2E, P3D power and -
1and6 10,050-10,450 and P3E 2·5kW peak 

I power 

Footnotes 

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

2. This band Is shared with other services. 

3. This band is available to amateurs until further notice provided 
that use by the licensee of any frequency In the band shall cease 
Immediately on the demand of a Government official. 

4. The following spot aeronautical frequencies must be avoided 
whenever this band is used: 144·0, 144·S4MHz. 

5. The type of transmission known as radio teleprinter (rtty) may 
no1 be used in this band. 

6. Use by the licensee of any frequency In this band shall be only 
with the prior written consent of the Secretary of State. 
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7. This band Is not available for use within the area bounded by 
53°N 02°E, 55' N 02°E, 55' N 03• w and 53' N 03• w . 

8. In this band the power must not exceed 10W erp (effective 
radiated power). 

9. Use by the licensee of any frequency In this band shall only be 
with prior written consent of the Secretary of Siate and such 
consent shall Indicate the power which may be used, taking into 
consideration the characteristics of the licensee's station. 

10. Slow scan television may be used in this band. 

11. High definition television (AS, F5J may be used In this band. 
12. Facsimile transmission (A4, F4) may be used in this band. 

13. Data transmission may be used within the frequency bands 
144- 145MHz and above p rovided (a) the s tation callsign is 
announced In morse or telephony at least once every 1S minutes and 
(b) emission is contained within the bandwidth normally used for 
telephony. 

(A ) Artificial satellites may not be used by stations In the amateur 
service except in the bands 7-7·10MHz, 14--14·25MHz, 21-21·45MHz, 
28-29·7MHz, 144--146MHz, 435--438MHz, 24,000-24,0SOMHz. 

(B ) The symbols used to designate the classes of emission have 
the meanings assigned to them in the Telecommunication Conven­
tion. T hey are : 

Amplitude modulation 
A1 Telegraphy by on-of! keying, without the use of a modu­

lating audio frequency. 
A2 Telegraphy by on-of! keying of an amplitude-modulating 

audio frequency or frequencies or by on-of! keying of the 
modulated emission. 

A3 Telephony, double sideband. 
A3A T elephony, single sideband, reduced carrier. 
A3H Telephony, single sideband, ful l carrier. 
A3J Telephony, single sideband, suppressed carrier. 
Frequency (or phase) modulation 
F1 Telegraphy by frequency shift keying without the use of 

modulating audio frequency, one of the two frequencies 
being emitted at any instant. 

F2 Telegraphy by on-of! keying of a frequency modulating 
audio frequency or on-of! keying of a irequency modulated 
emission. 

F3 Telephony. 
Pulse modulation 
P1D Telegraphy by on-off keying of a pulsed carrier without the 

use of a modulating audio frequency. 
P2D Telegraphy by on-off keying of a modulating audio fre­

quency o r frequencies or by on-of! keying ol a modulated 
pulsed carrier-the audio frequency or frequencies modu­
lating the amplitude o f the pulses. 

P2E Telegraphy by on-of! keying of a modulating audio fre­
quency or frequencies or by on-of! keying of a modu­
lated pulsed carrier-the audio frequency or frequencies 
modulating the width (or duration) of the pulses. 

P3D Telephony, amplitude modulated pulses. 
P3E Telephony, width (or duration) modulated pulses. 

(C) DC Input power Is the total direct current power Input to (i) the 
anode c ircuit of the valve(s) or (II) any other device energizing the 
aerial. 

(D) As an alternative, for A3A and A3J single sideband types of 
emission, the power shall be determined by the peak envelope 
power (p.e.p.) under linear operation. The radio frequency output 
peak envelope power under linear operation shall be limited to 
2·667 times the de input power appropriate to the frequency band 
concerned. T his column gives the maximum power determined by 
this method which may be used. 

(E) Double sideband suppressed carrier emissions are permitted 
within the terms of this l icence. 
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General rules for vhf/uhf/shf contests 1977 
The rules governing all RSGB vhf/uhf/shf contests to be held in 1977 
will be selected from the following general rules, which will be re­
ferred to by number. Supplementary rules will be added for the more 
complex events such as VHF NFD. 

P lease read these rules carefully. 
Minor telephone queries can be answered outside working hours 

on Didcot 812584 or Wantage 3497. Cover and summary sheets and 
up to 10 log sheets can be obtained from the contest adjudicator. 
II you are entering a contest It Is only necessary to tick the bottom 
of the cover sheet (Form 427) and enclose an sae. All stationery is 
A4 size (30 by 21 cm); envelopes which will hold Oat sheets will carry 
far more lhan those which require the sheets to be folded. Larger 
quantities of log sheets may be purchased from RSGB Publications 
(Sales). 

1 Date and time. See lndlvldual contest details. 

2 All entries must be sent to the adjudicator at the address 
given with the rules for the contest. 

3 All operators must be members of the RSGB or have a 
membership application In progress. 

4 Sections: 
(a) There are two sections: 

Section F -fixed stations; 
Section P -portable and temporary stations. 
If less than 10 entries are received for either section, Rule 
4b will apply Instead. I A stations will be listed with 
portable stations, but may not enter portable contests run 
under rule 4d. 

(b) All classes of stations with no separate sections. 
(c) Fixed stations only (excluding /A). 
(d) Portable stations only (excluding /A). 

All equipment, Including antennas, for portable and temporary 
stations must be Installed on the site during the 24 hours preceding 
the contest, or during the cont.est Itself. This does not apply to 
storage of equipment, or to Its prior Installation more than 1 km 
away from the contest operating position. 

Portable stations may be required to provide proof of permission 
to use a site. 

5 Location 
(a) Entrants may not change the location of their stations 

during the contest. 
(b) Entrants may change the locatlon of their stations during 

the contest on one occasion provided that only the highest 
scoring contact with a given station Is claimed In the event 
of a repeat contact. Repeat contacts must be clearly marked 
as such In the contest log. 

8 Modes 
(a) Contacts may be made on all permitted modes. 
(b) Entrants may transmit only A 1 (cw) or F1 (fsk) and con­

tact only other stations transmitting these modes. 

7 Scoring sy stem 
(a) Contacts made between the distances shown In the table 

will score as Indicated. Contacts on borders between 
scoring rings score low. 

Km Points Km 
0-50 1 250-300 

50-100 3 3~0 
100-150 5 350-400 
150-200 7 400-450 
200-250 9 and pro rate 

Points 
11 
13 
15 
17 

Note that, (I) all radial rings are 50km wide, (II) all possible 
scores are odd numbers. 

(b) Contacts will be scored at one polntJkllometre. 

8 Awards 
In each section there will be an award to the highest scoring 

station. An award will also be made to the runner-up In each 
section In which there are 10 or more entries. 

Additional awards will be made when appropriate. 

9 Cross-band contacts 
(a) Cross-band contacts do not count for points. 
(b) Half points may be claimed by both stations for a cross-band 

contact II two-way communication cannot be established on 
the same band. 
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10 Repeat contacts 
(a) Only one scoring contact may be made with a given station 

on each band covered by the contest (le callsigns that are 
Oxed, /A, /P or /M or the same set of equipment used under 
a different callslgn all count as one station). II a station 
that has moved locallon Is contacted a second time, only 
the higher scoring contact may be claimed. Serial num­
bers start at 001 and advance by one for each contact. 

(b) One contact may be made with a given station (as defined 
In 10a) during each activity period. Only three out of seven 
activity periods will count towards the final score. However, 
all available logs should be sent to the edjudicator for the 
purposes of checking. To be ellglble for an award, an 
entrant must take part In a minimum of three activity periods. 
Serial numbers start at 001 for each activity period and 
advance by one for each contact. 

11 Contest exchange 
The contest exchange shall consist of : 
(a) Both callslgns; 
(bl RS or RST report followed by serial number; 
(c) Both QTH locator(the standard Ove-symbol locatlon system) 

and QTH. 
For stations operating within Great Britain the QTH must be 

given as a point ldentlflable on lhe Ordnance Survey Route Plan­
ning Map (Scale 1 :625,000) or as a direction and distance up to 
25km from such a point, to tho nearest kilometre. For a station 
operating from outside Great Britain, the QTH must be readily 
Identifiable. 

No points will be lost If an entrant Is unable to obtain a serial 
number or complete location Information from a station not 
taking part In the contest. But the receiving operator must ob­
tain enough Information to be able to calculate the clalmed dis­
tance score. 

12 Log keeping 
Entrants must keep their own log records In accordance with 

licence requirements. 
The logs for contest entries must be made out on current 

RSGB contest log sheets, tabulated as follows: 
(a) Date/time (gm1); 
(b) Call sign of station worked; 
(c) My report on h is signals and serial number sent; 
(d) His report on my signals and serial number received; 
(e) QTH locator received; 
(f) QTH received ; 
(g) Points claimed. 

13 An entrant must operate within the terms of his/her licence. 
14 An entrant may mot engage In more than one contact con­

currently. 
15 Stations using telephony In the recognized cw sub-bands 

70·05-70·15MHz, 144·0-144·15MHz, 432·0-432·15MHz and 1,296·0-
1,296·15MHz, or transmitting on beacon frequencies, are liable to 
disqualiOcallon. Entrants should observe the provisions of the 
IARU/RSGB band plans. 

18 Stations that persistently overmodulate, radiate poor quality 
signals, or otherwise contravene the code of practice for vhf/uhf 
contest operation (see p55), are liable to dlsquallflcalion or 
loss of points. 

17 Special event call signs (eg GB) may not be used. 
18 Contects made via a repeater or man-made satelute will not 

count for points. 
19 Proof of contact may be required. 

20 Entries 
(11) All entries must be accompanied by an RSGB vhf/uhf 

contest cover s heet (Form 427). The cover sheet must be 
correctly made out and the declaration signed. 

(b) All entries must be postmarked not more than 15 days 
after the end of the contest. 

(c) A ll entries become the property of the RSGB and will not 
be returned. 

(d) Gross errors In logkeeping render the entrant liable to dis­
quallOcatlon. 

21 Fallure to comply with any of the rules given for a particular 
contest may result In dlsqualiOcatlon. 

22 The ruling of the Council o f the RSGB shall be final In all casee 
of dispute. 
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General rules for RSGB hf contests 1977 
The general rules for all RSGB hf contests are g iven below. For 
each contest throughout the year a short supplementary set of rules 
will be published which must be read In conjunction with the general 
rules. Nole Iha/ Rules 8(a), 8(d) and 8{f), have been revised since last 
year. 

1. Entrants must operate In accordance with the terms of their 
licence. 

2. Contacts with unlicensed stations will not count for points. 

3. Only one contact on each band may be claimed with a specific 
station, whether fixed, portable, mobile or alternative address. 
Duplicate contacts must be logged and clearly marked as duplicates 
without claim for points. Cross-band contacts may not be claimed. 
Proof of contact may be required. Slmullaneous operation on more 
than one band Is not permitted. 

4. (a) A fixed station must operate from the address shown on the 
licence. 

(b) A portable station must operate from the same site for the 
duration of the contest' and may not be located In a permanent 
building or use public mains. Power for all equipment may be 
derived only from a portable generator on the site, accumulators or 
batteries. No equipment or antennas may be Installed or erected on 
the site prior to 24 hours before the start of the contest. This does 
not apply to the storage of equipment. 

(c) A mobile station Is a station installed In a motor vehicle, 
or vessel on an Inland waterway, so equipped that the station may 
be operated In motion without alteration. 

(d ) An alternative address station is a station at a location not 
named on the licence, other than a portable or mobile station. 

5. Unless otherwise stated, single-operator entries only will be 
accepted. 

(a) A single-operator station is one manned by an Individual 
operator who receives no assistance whatsoever In operating, log 
keeping or checking etc from other persons during the contest 
period. 

(b) A multi-operator station Is one which does not conform 
to the definition of a single-operator station given above. In those 
contests where multl-operator entries are allowed, such entries will 
only be accepted provided tllat: 

(i) The declaration Is signed by only one operator. who will be 
regarded as the entrant. 

(Ii) The callsign of the operator concerned is Indicated for each 
contact. 

(iii) The names and callsigns of all operators are listed on the 
cover sheet, and 

(Iv) For stations located In the British Isles, all operators must be 
fully-paid-up members of the RSGB. 

6. Eligible entrants. Unless otherwise stated, only fully-paid-up 
members of the RSGB resident in G, GC (GU, GJ), GO, GI, GM and 
GW may enter. fn those contests which are open to radio amateurs 
elsewhere, British Isles entrants (as defined above) must be mem­
bers of the RSGB. Entries from GB stations, aeronautical mobile 
and maritime mobile stations wlll not be accepted. 

7. A contact consists of an exchange and acknowledgement of 
an RS report on telephony, or an RST report on telegraphy, and a 
three-figure serial number starting with 001 and Increasing by one 
for each successive contact throughout the contest, Irrespective of 
the band or mode In use. Serial numbers, when sent, must be re­
corded from non-competing stations. 
8. Form of entry. 

(a) Entries must be clearly written or typed on one side only of 
RSGB contest log sheets or International A4 sile paper using blue 
or black Ink. 
Columns must be headed as shown In the example below. 

(b) Separate log sheets must be used for each band. 
(c) Logs must be kept, and entries submitted, In gmt. 
(d) Each entry must include a cover sheet In the form shown 

below incorporating a signed declaration. 

HF Contest Entry Cover Sheet (Form HFC2) 
Contest . . . . . . • . . • • . . . . . . . . . . . Date . • . . • . . . . . • . Score 

Section (if any) . . . • . • .. • . . . . . . .. . . . . . . . . . . . . . Callslgn 

Name .. ... ...... ... . .. . . . . . . . .. . .... ....... . . . .. . ......•. . •..•• 
Home address .. . ... . . •.•. . • .. .• . •. . . . .• . .. . . .... .. .• . • .. • •.•. 
Name of club or group (If applicable) ...... ... . . .... ..... . . . .. . 

Address of station, or portable location (If other than home address 
above) . ... .. .. . . .. . •. . •.. ... . .. .... . . .. . . . . . ...... . .. . . . .. .. • • 
National Grid six-figure reference, county code letters, or other 
co-ordinates (see contest details) • ...• . . . ... . • •.. ... •.... , . . ••. 

Transmitter . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . lnpu't power . ... 

Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . Antenna(s) . . .. .•.. • .. .• . 
Declaration . I declare that this station was operated strictly In 
accordance with the rules and the spi rit of the contest, and I agree 
that the decision of the Council of the RSGB shall be final In all 
cases of dispute. I certify that the maximum input to the final stage 
of the transmitter was .. ...•.. . . .... watts. 

Date . . . .. . . . . . . . . . . . . . Signed . . . . .... . ... . . 
Fa/lure to sign the declaration w/11 involve disquallficalion of the entry. 
Small q uantltles of RSGB contest Jog sheets and cover sheets may 
be obtained from HQ upon request. The request must be accom­
panied by a large sae. Larger quantities may be purchased. 

(e) All entries become the property of the RSGB. In the event of 
any dispute the ruling of the Council of the RSGB shall be final. 

(f) All entries must be postmarked not later than 15 days follow­
ing the contest. If acknowledgement of receipt Is requ ired, British 
Isles entrants should include a stamped addressed postcard which 
will be returned to the sender. Overseas entries will not normally 
be acknowledged. 

(g) Entries must be addressed to the adjudicator, whose address 
will appear in the supplementary rules for each contest, with the 
name of the contest marked in the top left-hand corner of the 
envelope. 

9. For scoring purposes, aeronautical mobile and maritime 
mobile stations will count as mobile stations In the country of 
origin. 
10. Awards 

(a) Awards are made at the discretion of the Council of the RSGB 
and may consist of trophies, plaques or certificates. Awards are, 
where possible, presented at the RSGB AGM following the contest. 

(b) The standard award format for contests Is as follows: Some 
winners and section leaders will be the holders of particular troph­
ies, and these will also receive a special certificate or plaque. 
Certificates of Merit will be awarded to the entrants placed first, 
second and third In each section of the contest, from (I) the British 
Isles and (ii) overseas. 

H. Disqualification . Entrants may be disqualified on any one of 
the following counts: 

(a) Failure to complete and sign the declaration. 
(b) Frequent reports of poor-quality signals. 
(c) Failure to record operators' callsigns against log entries 

(multi-operator entries only). 
(d) Failure to use separate Jog sheets for each band. 
(e) Failure to observe the terms of the entrant's licence. 
Failure to observe and comply with other rules may also entail 

disqualification. 

12. Errors in log. Points are deducted as follows: 
(a) For errors In received Information, on a proportional basis 

(eg one-third of points claimed for one error, two-thirds for two 
errors, all points lost for three or more errors); 

(b) For errors In callsign, both sides lose all points for the 
contact; 

(c) For unmarked duplicate contacts for which points have been 
claimed, additional penalty points may be deducted (eg five limes 
the claimed score for that contact). 

RSGB HF-VHF-UHF CONTEST LOG SHEET 
Contest . .. •. .. ... . • . . ..... . .• •• •• Band • ••• • • •. MHz SheetNo . . . ....... ....•. .. • ...... 01. . ... . . . .. . .. ... Callsign .•... .. . . •.. . . 

Date and time I 
(gmt) 
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Call sign ___ R_S_<T_>_an_d_S_e_ri_a_I _N_o_. --/ (5) 
SENT RECEIVED 

(6) (7) Points 
claimed 
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General rules for RSGB hf receiv ing 
contests 

t . All entrants operating from Iha British Isles mustbefully·paid-up 
members of the RSGB. 

2. Single-operator entries only will be accepted. 
3. To claim for points, a station may be logged once only on each 

band, whelher flxed address, portable, mobile or alternative 
address. 

4. A receiving station log mustshowlncolumna:date/tlme, callslgn 
o f station heard, report and serial number sent by station heard, 
callslgn of station worked, band In megahertz, bonus points, 
total points. 

5. Where two or more bands are In use, separate log sheets must 
be submitted for each band. 

S. In the column designated for "station worked". the same callslgn 
shall not appear more than 20 times on each band throughout 
the contest. 

7. A cover sheet shall be submitted with a contest loo as under 
transmitting section General Rule 8(d) except that the last 
sentence of the declaration shall read: " I certify that I do not 
hold a lransmlttlng licence." 

8. The following rules from the transmitting section general rules 
also apply to receiving contests: S(a), 8(e), 8(f), 8(g), 9, 10(a), 
10(b), 11(a), 11(d), 12(a). 12(c). 

General rules for list eners' vhf/uhf 
contests 1977 

1. The following rules from the general rules for vhf/uhf/shf con­
tests publlshed In this issue shall apply: 1, 2, 4b, Sa, 7a, 10a, 18, 
20, 21 and 22. 

2. Listeners' contests are open to all non-licensed members of 
the RSGB. Only the entrant may operate the receiving station. 

3. Logs must show In columns: (a) dale/time (gmt), (b) callslgn of 
station heard, (c) my report on his signals, (d) report and 1erlal 
number sent by station heard, (e) callalgn of station being worked 
(f) locatlon given by station heard, Col points claimed. 

On 144MHz the callslon In column (e) may occur only once In 
every 20 contacla logged. CQ and test calla do not count for 
points and should not be logged. If both sides of a QSO can be 
heard, both can be claimed for points. 

The Henson Trophy will be awarded to the entrant with the 
h ighest aggregate score In all the awl contests between 5 March 
and 4 September 1977. 

Code of practice for vhf/uhf contest operation 
t . Obtain permission from the landowner or agent before using the 

1lte, and check that this perml1&fon Includes right of access. 
Portable ataUona should observe the Country Code. 

2. Teke all poaslble steps to ensure that a site Is not going to be 
used by some other group or club. If It Is, come to an amicable 
agreement before the event. Groups are advised to select pos· 
alble alternative sites. 

3. All lransmltlers generate unwanted signals; It Is the level of these 
signals that matters. I n operation from a good site, levels of 
spurious radiation which may be acceptable from the home 
station may well be found excessive by nearby stations (up to 
25 miles or even further). 

4. Similarly, all receivers are prone to have spurious responses 
or to generate spurious signals In the presence of one or more 
strong signals, even If the Incoming signals are of good quallty. 

Code letters for use 
Co unty/Region Letters Co unty/Region Lett en 

Alderney ALO Durham OHM 
Antrim A TM Dyfed OFD 
Armagh ARM 
Avon AVN Essex ESX 

Bedfordshire BFD Fermanagh FMH 
Fiie FFE Berkshire BRK 

Borders BOS 
Buckinghamshire BKS Mid Glamorgan GNM 

South Glamorgan GNS 
West Glamorgan GNW 

Cambridgeshire CBE Gloucestershire GLR 
Central CTR Grampian GRN 
Cheshire CHS Guernsey GUR 
Clave land CVE Gwent GWT 
Clwyd CWD Gwynedd GOD 
Cornwall CNL 
Cumbria CBA 

Hampshire HPH 
Hereford & Worcester HWR 

Derbyshire DYS Hertfordshire HFD 
Devon DVN Highlands HLD 
Dorset DOR Humberside HBS 
Down OWN 
Dumfries & Galloway OGL Isle of Man IOM 
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Such spurious responses may mislead an operator Into believing 
that the Incoming atonal Is at fault, when In fact the faull lies In 
his own receiver. 

5, If at all ponfble, <:rltlc;!!l!Y test both receiver and transmitter for 
these undesirable characteristics, preferably by air test with a 
near neighbour before the contest. In the case of transmitters, 
aim to keep all In-amateur-band spurious radiations, Including 
noise modulation, to a level of -90dB relative to the wanted 
signal. Similarly, every effort should be made to ensure that the 
receiver has an adequate dynamic range. 

8. Above all, be gentlemanly at all times. Be helpful and Inform all 
stations apparently radiating unwanted signals .at t roublesome 
levels-having first checked your own receiver I II asked to close 
down by a Government or Post Office official. do so at once 
without obJectlonable behaviour. I I the site owner requests your 
station to close down, accede to his request without hoatlllty. 

in RSGB contests 
County/Region Letters County/Region Letters 

Is les of Scilly IOS Salop SLP 
Isle of Wight IOW Sark SRK 

Shetland SLD 
Jersey JER Somerset SOM 

Kent KNT 
Staffordshire SFD 
Strathclyde SCD 
Suffolk SFK Lancashire LNH 
Surrey SRY Leicestershire LEC East Sussex SXE Uncolnshlre LCN West Susse1 sxw Greater London LON 

Londonderry LOR 
Lothian LTH Tayside TVS 

Tyne & Wear TWR 
Greater Manchester MCH Tyrone TYR 
Merseyside MSY 

Norfolk NOR Warwickshire WKS 
Northamptonshire NHM Western Isles WIL 
Northumberland NLD West Midlands WMD 
Nottinghamshire NOT Wiitshire WLT 

Orkney OKE 
Oxfordshire OFE North Yorkshire YSN 

South Yorkshire YSS 
Powys PWS West Yorkshire YSW 

SS 



C contest news~ 
144MHz Open and Listeners Contest results 
By and large, a good contest, but a good time was not had by all; 
the usual crop of disasters, catastrophes and crises beset stations, 
but none that, in retrospect, will not take on a rosier hue. 

Several stations submitted computer logs and these certainty 
make checking easier, not least because they print out the home 
station location at the head of each A4 page. The program in use, 
however, did not allow for extra summation of the IARU kllometrlc 
scores. One station claimed total accuracy because " computers 
don't go wrong wrong wrong wrong". 

About one In four entries were scored for entry to the parallel 
IARU contest, and these have been sent on. In the past, IARU 
entries from the UK have been small and results have not been 
published; but when the results for this one are received they will be 
published even if they are not received before next Christmas. 

Several stations sug11ested power limits, ranging from 10W to 
150W de in, and others did creditably with only 5 to 10W, and cw 
was a help. Some stations were notable by their absence, and this 
was probably due to the concurrent hf contest. P.W.W. 

Posn 
1 
2 
3 
4 
s 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
38 
37 
38 
39 
40 
41 
42 
43 
44 
45 
45 
47 
48 
49 
llO 
St 
52 
63 
54 
55 
66 
57 
58 
59 

56 

Callalgn 
G3PMH/P 
G03FLH/P 
GW81ZS/P 
G4BPO/P 
G8BOX/P 
G3PIA/P 
G2FJA/P 
GW3WRA/P 
GW30XO/P 
G3VCP/P 
GM40MZ/P 
GM30UR/P 
G3TNO/P 
G4BEM/P 
GSGBY/P 
G4CCC/P 
GSGCP/P 
G3XC/P 
G30ZE/P 
G8HOR/P 
G3VRE/P 
G3PFM/P 
G3HBR/P 
G30GY/P 
G40SC/P 
GM4AVH/P 
G31ZO/P 
G8GLS/P 
G3WHL/P 
G40ZO/P 
G30HM/P 
GWSIVO/P 
G3ZLQ/P 
G3WKSI P 
G4ATV/P 
G3PKF/P 
GW3ZTT/P 
GW8CSA/P 
GSJTP/P 
G4BWP/P 
G4COY/P 
G40Hf/A 
G4BEW/P 
G3ZQU/P 
GSLEO/ A 
GC3UGF/P 
G3VMO/P 
GSKQW/P 
GM80VO/P 
G40SP/P 
GSHCl/P 
GM8KVL/P 
GSLVS/P 
G40LB/P 
GSCMU/P 
GSKTK/P 
GSJXV/P 
Gl3YOR/P 
GSLM/P 

PORTABLE SECTION 

Point• 
4,71)6 
4,519 
4,433 
4,408 
4,380 
4,123 
3,799 
3,591 
3,53' 
3,510 
3,«1 
3,249 
3,204 
3,157 
3,128 
2,942 
2,838 
2,798 
2,781 
2,406 
2,290 
2,151 
2,145 
2,143 
2,060 
1,949 
1,899 
1.850 
1,842 
1,839 
1,760 
1,757 
1,692 
1,611 
1,595 
1,594 
1,551 
1,496 
1,469 
1.402 
1,365 
t,303 
1,263 
1,130 
1,125 
1,123 

940 
885 
823 
790 
565 
645 
533 
481 
442 
378 
350 
309 
257 

QTH 
AN61 
X067 
YM44 
AM68 
AK03 
ZL34 
Al43 
YL05 
YM55 
AK11 
X02S 
YP25 
ZK07 
ZNS1 
ZN18 
ZL54 
ZK09 
XK54 
ZN07 
2071 
Zl41 
YK09 
ZK10 
ZL63 
Z064 
VP« 
ZK07 
VN18 
ZN« 
ZK10 
YM50 
YL06 
ZNS2 
Al61 
VM47 
AM62 
YM04 
Yl15 
ZNS3 
ZM79 
ZK34 
ZNS3 
AM06 
AM68 
ZM56 
VJ48 
AL76 
ZM31 
YP56 
ZM07 
YK30 
YP14 
ZL19 
ZM73 
YM28 
ZL01 
ZL60 
W052 
ZM36 

Contacts Best dx 
503 OJ7CL 
398 f6CUN/ A 
483 f1KH/P 
443 OZ10Z 
458 f10EO/P 
519 f5HV/P 
436 HB9MM/P 
413 FSHV/ P 
409 PAOMS/P 
391 f1AUB/P 
308 f1CRP/P 
295 f1KAR/P 
394 FIBYM/P 
525 f6CTT 
374 PA9SH 
415 F6BBK 
385 GM30UR/P 
231 GM8KYL/P 
344 F1ANH/P 
302 flBBO 
340 GM8FFX 
333 OC80K/P 
271 F5HV/P 
309 OJSBV/P 
236 GC8CEV 
206 
286 F6BBK/P 
234 F1BGR/P 
280 DKOMEIP 
270 FSHV/P 
285 GM3JZK/P 
252 f1ANH/P 
259 ON4PB/A 
308 GM30URIP 
250 GM8FFX 
225 GMSFFX 
217 ON5UN/P 
207 PAOMS/P 
229 G3GZJ 
245 OJ90X/LX/P 
200 OC8RCA 
207 ONSUN/P 
145 G3XC/P 
1'1 OC8RLA 
207 GM8FFX 
116 GJOSC/P 
139 GM40MZ/P 
201 ON5NK/A 
89 G8BOX/P 

156 GM8FFX 
90 GM30UR/P 
85 G3XC/P 

159 G03FLH/P 
98 Gl3SXG/ P 
60 GMBFFX 
68 ON61G 

114 G03FLH/P 
38 GMBFFX 
49 G3XC/P 

Km 
730 
852 
860 
660 
843 
790 
712 
885 
570 
810 
682 
695 
710 
565 
513 
700 
550 
606 
515 
695 
620 
658 
565 
595 
556 

635 
517 
590 
683 
510 
980 
505 
540 
525 
575 

590 
445 
472 
595 
430 
520 
504 
525 
525 
156() 

425 
512 
473 
560 
665 
386 
405 
485 
387 
«s 
421 
360 

Posn 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Calls Ion 
G8BBC 
G30SS 
G02HOZ 
GSHQJ 
G3FGI 
GSAZA 
GSFUL 
GSGOK 
G3UHF 
G3ERN 
G8ETB 
G4FBK 
G81ZN 
G8JGE 
G8KME 
G3USF 
G3FIJ 
G8BKR 
GW8HVP 
G4BYP 
GSIMF 

22 {G4FOF 
G3LCH 
G4FFJ 
G4AZA 
GSLLG 
GC3Y1Z 
GSIBO 
G3RYV 
G8KAX 
GSLOY 
GSKSS 
G2BLA 
GSGVA 
G4CS8 
G3FPK 
G3WOI 
G81TS 
G31LO 
GM5BCI 
G8JBH 

24 
25 
2S 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

FIXED SECTI ON 

Points 
2,005 
1,a.3 
1,719 
1,553 
1,376 
1,092 
1,ooa 
1,044 
1,033 

QTH 
zuo 
ZL40 
X068 
ZL79 
YN58 
Z069 
ZLS8 
ZL08 
YN49 
ALU 
ZL37 
ZL39 
AL31 
Zl39 
YK07 
YN79 
AL05 
YL48 
XL16 
VN46 
ZL22 
ZM39 
ZLSO 
ZD02 
ZL24 
YK38 
YJ48 
ZL87 
ZL37 
AL32 
ZL30 
YL38 
Zl20 
ZM25 
ZL40 
ZL60 
AM49 
ZL40 
YL29 
XP19 , 
ZL29 

Contacts Beat dx 

979 
916 
850 
816 
810 
800 
778 
737 
700 
597 
548 
535 
530 
530 
477 
476 
O S 
461 
453 
404 
385 
389 
362 
360 
312 
291 
263 
251 
242 
78 
62 
38 

330 GM8FFX 
361 F1BGR/ P 
151 f1ANH/P 
280 GM8FFX 
197 
113 G3XC/ P 
185 GM8FFX 
165 OLOEl/P 
169 f10PU 
169 GM3XNE 
172 OK5P0/LX/P 
181 GM40MZ/P 
172 GM4DMZ/P 
217 GM3XNE 
114 GM8FFX 
125 ON5UNIA 
85 GM4DMZ/P 
98 GM30UR/P 
60 f1KAR/P 

100 GM8FFX 
89 GM30UR/P 
82 G3XC/P 

107 GM40MZ/P 
65 G8BQX/P 
81 GM30UR/P 
65 OJ90X/LX/P 
53 ON6UNI P 

116 G03FLH/P 
86 G03FLH/P 
!Hl G03FLH/P 
85 GD3FLH/P 
62 G40SC/P 
80 El90 
44 G3XC/P 
72 G40SC)P 
27 GM30UR/P 
27 OKOME/P 
84 GSHOR 
10 ON5UN/P 
20 GWJWRA/P 
16 GW81ZS}P 

Km 
530 
950 
620 

542 
635 
499 
419 
535 
525 
455 
491 
530 
675 
463 
485 
465 
• 75 
415 
454 
413 
470 
481 
451 
580 
440 
418 
300 
439 
400+ 
315 
460 
375 
253 
523 
•so+ 
310 
425 
250+ 
200 

Check loo• received wllh 1hanks from: G4EAN, G3JFO/P, G4ASR/P, GSFSZ, GSAYN 
and G8HQR/P. 

Po1n 
1 
2 
3 
4 

Stoll on 
BRS35974 
A6877 
BRS36843 
A9199 

LISTENERS' SECTION 
Points Poan 

937 5 
916 6 
573 7 
556 

SSB Field Day 1976 results 

St:aUon 
BRS36940 
A8713 
BRS15822 

Point• 
551 
396 
356 

The Channel Contest Group is the winner of the 1976 SSB FD which 
was held during the first weekend in September in order to coincide 
with the DARC phone field day. Many groups commented upon the 
increased activity and Interest in the contest from stations on the 
Continent, and as has been reported elsewhere It is hoped to 
organize a European SSS Field Day within the next few years once 
discussions on the formulating of common rules have reached a 
satisfactory conclusion. 

The Channel Contest Group concentrated Its activities on the 
3·5 and 14MHz bands, making 396 QSOs and 32 multipliers on the 
former and 581 QSOs and 65 multipliers on the latter. An extensive 
station was set-up with an SB301/SB401/SB220 combination on one 
band and a FR400/FL400/Fl2100 on the other plus two additional 
search receivers. A 2-el quad at 6011 was used on 14MHz, while on 
3·5MHz there were four switchable sloping dipoles around an SOit 
mast and an lnverted-V with the apex at 6011. The runner-up, the 
Northumbria Radio Club, made 757 contacts with the aid of a Trio 
TS520 plus an SB220 linear, an lnverted-V dipole at 80ft for 3·5MHz 
and a TH3 beam and a quad at 50ft for 14MHz. 

Conditions, while not excellent, were certainly good enough to 
enable strings of W/K stations to be worked on 14MHz, plus several 
contacts with VK/ZL on both 3·5 and 14MHz. The scoring system 
came in for some criticism in that It did not encourage groups to 
operate on all bands, and so it seems that perhaps further changes 
will be made for 1977. It also seems that several groups are not 
accustomed to working on the hf bands as several entrants were 
confused by the Russian club station prefixes, and one had ob­
viously not met the USA Bicentennial special prefixes before as he 
claimed AC4 as Tibet. A few enterprising groups claimed WJK call 
areas as additional countries, and while other RSGB events may 
allow this, SSB FD was scored in accordance with the RSGB 
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Countries List (on sale from RSGB Publications price 24p). Several 
other groups were active during the contest but did not send In 
their logs, which Is a pitybecause some of them would probably 
have done quite well In the final placings. 

Thanks to all who sent In comments, these will be considered 
when the rules for 1977 are discussed. 

Certificates of Merit will be sent to the three leading groups and 
to the leading overseas logs JA2HLX, VP80N, YU1ELM/P-thanks 
to them and to OK2SPS, VPSHZ and VPSNX for their useful check 
logs. 

Posn Group Callsion 3·5MHz 7MHz 14MHz 21MHz 28MHz Total 
Cha rinol CG G 4DAA/P 60,064 1M,92S 244,989 
Norlhumbrin RC G4AAX/ P 21,600 196,•60 218,060 
Mansfield ARS G3GOC/ P 16,065 80,195 96,260 
Whllo Rose RS 
SSC Port Talbot 

G3XEP/ P 29,400 60 S9.39S 200 89,960 

ARS GW3EOP/ P 16.42S 4,350 Sa,350 3S 79,160 
6 Border ARS G3YOG/ P 10,660 66.240 76,900 
7 Torbnt ARS G3NJA/ P 16,JaO 3,640 48,300 35 66,355 
8 Sou thonte RC G3SFG/ P 18,•10 1S,410 33,78S 560 20 68,185 
9 Bury RS G3BRS/P 23,600 10,S75 32,SSO 45 40 67,010 

10 A ddlscombe 
ARC G4ALE/ P 14,640 2,960 46,800 5 64,40S 

11 Crawley ARC G3WSC/ P 9,295 2,750 48,600 600 61,245 
12 Llchfiold ARS G3WAS/ P 60,648 60,848 
13 G4FEV & G4CBZ 

CG G4FEV/ P S3,770 53.no 
14 West KontARS G4DIX/P 3,325 9.800 26.535 39,660 
15 She ftord I. OARS G3FJE/ P 14,840 21.000 810 20 36,670 
16 Hull ARS G3AMW/ P 17,500 1.610 15,290 34,400 
17 Cam bridge & D 

RC G4AKD/ P 1',775 480 11,600 26.8S5 
18 Groenock AO 

ARC GM3ZRCIP 6,279 2.925 17,010 600 26,8\4 
19 Chollonhom ARS GSBK/P 4,268 3,550 13,920 380 22S 22.343 
20 Denby D ale & D 

ARS G4CDD/ P 12.900 375 8,550 30 21,8S5 
2\ 0l':rtford Heath 

D F C G4EIDFJP 6,!185 5,940 5,100 18,030 
22 Sutton &. Cheain 

RS G<CWH/ P 7,080 840 9,280 49 30 17,279 
23 Rending ARC G3ULT/ P 4,770 600 9.900 240 10 15,720 
24 Bro msgrovo & 0 

ARC G3VGG/ P 1,800 \ ,525 11,040 850 360 15,575 
25 First CG GW4FCG/ P 6,075 115 9,2\5 30 20 15,455 
26 Ooncas1er Coll of 

Tech GJUER/ P 9,170 210 3,080 10 12,470 
27 Pn1ston ARS G3KUE/P 4,910 3,600 1,710 170 10,395 
28 Clllton ARS G3GHN/ P 4,880 880 2,255 160 8.107 

Countries worked by G4D AA/P 
3·SMHz: G. GW, F, ON, DL, GM, GC, PAO, GI, El, LX, OH, DK, OZ, SM, YU, SP, HB9, 
HA, UR2, LZ. I, CTI , UP2, YO, PY, YV, UBS, W , ZL, GD, VE. 
14MHz: W, YB, LZ, VK, G, YO, VS5, VU, 9H, ZS, 9M2, AP. YU, 4X4, 5Z4, DL, EP, OK, 
A9, EA, IS, HA, SP, I, OH, VE, KP4, VP2K, LU, PJ , VP9, HIS, UL7, KZ5, YV, SM, YN, 
HR, UA. UAO, YK, UP2, JY, UG5. UF6, UBS, UR2, OA, EAB, IT, OE SV, F. U05, 564, 
A<, OZ, UMB, JA, GM, LA. PAO, UA2, P29, HC. 

First 1•8MHz Contest 1977 rules 
1. The general rules for RSGB hf contests, published In this issue 
of Radio Communication, will apply. 
2. When. 2100gmt Saturday 12 February to 0200gm1 Sunday 13 
February 1977. 
3. Eligible entrants. All radio amateurs licensed to use 1·8MHz. 
Single-operator stations only may enter. 
4. Sections. 

(a) British Isles stations-RSGB members only. 
(b) Overseas stations (including El). 

5. Contacts. CW (A1) only In the 1 ·8·2·0MHz band. County/ region 
code letters, as published In this issue ot Radio Communication, 
must be sent after the RST plus serial number group, eg for a 
contact from Surrey-599001 SRY. 
6. Scoring. 

(a) British Isles section. Three points for each contact, with a 
bonus of five points for the first contact with each new British Isles 
county/ region, and for the first contact with each new country 
outside the British Isles. 

(b) O verseas section. Three points for each contact with a 
station in the British Isles (not El), with a bonus of five points for 
the first contact with each new county/region. 
7. Logs. Column 5 to be headed "Code rcvd". Entries must be 
addressed to the RSGB HF Contests Committee, c/o R. L. Glaisher, 
279 Add!scombe Road, East Croydon, Surrey. 
8. Awards. The Somerset Trophy will be awarded to the winning 
station, and certificates of merit will be sent to the second· and 
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third-placed entrants. The Maitland Trophy will be awarded to the 
Scottish entrant with the highest aggregate number of points In 
this contest combined with the Second 1 ·SMHz Contest 1976. 

A certificate of merit will be awarded to the highest-placed en­
trant whose 18th birthday falls on or after 14 February 1977. Entrants 
wishing to compete for this award should state their date of birth 
on the cover sheet, and write clearly " Under 18" at the TOP of the 
cover sheet. Entries will only be eligible for this award where opera­
tion has taken place under the entrant's own calf sign, and from the 
" main address" as stated on the station licence. 

70MHz Fixed Station Contest results 
Propagation conditions were poorer than the corresponding event 
In 1975 and this may have contributed to the reduced entry. The 
majority of the contestants enjoyed this event and found the timing 
to their liking although many people commented upon the lack of 
activity. An analysis of the percentage of contacts made on cw has 
been Incorporated Into the table at the request of a number of 
operators. No doubt these statistics could be interpreted in many 
ways, but they do show that G3JYP operating from a dx site In 
Cumbria managed to hoist his score into a respectab le third place 
by resorting to cw for 50 per cent of his contacts. 

Among the hardware ii appears that the QQV06-40A remains an 
almost universal choice as a pa, while the choice of the rx front-end 
appears to be more varied with 40673 and 40822 having the largest 
number of adherents. The choice of an antenna is interesting, with 
the leading four stations running much larger arrays than the 
normal 4-el Yagi. G3JYP wins the prize for the largest antenna with 
a 15-el colinear stack. 

Posn CaUslgn Pointe QSOa %cw OTH Belltdx Km 
1 G30HH 389 59 7 YN79 GC3HFN 415 
2 G4ASR 357 63 3 Al22 GD2HDZ 410 
3 G3JYP 266 28 50 Y039 G3AUS 455 
4 G3XBY 265 51 14 ZM52 GC3HFN 340 
5 G30HC 250 46 7 ZM31 GC3HFN 38S 
6 G3UKV 242 42 2• ZM28 G3DAH 290 
7 G3WCS 240 38 11 YN47 G3TR 295 
8 G3TR 234 53 21 ZL70 G02HDZ 435 
9 G3LVP 211 48 19 AL33 GD2HDZ 430 

10 GD2HDZ 195 19 0 X068 G3DAH 485 
11 GC3HFN 193 19 5 YJ48 G30HH 415 
12 G4APL 19() 51 14 ZL60 G3JYP 400 

G3FJE/A 189 49 10 ZM78 GD2HDZ 355 
13 G2DMR 178 52 25 ZL60 G3WCS 290 
14 GSRP 168 36 33 ZL34 G3JYP 370 
15 G4AEZ 185 39 0 ZL30 G02HDZ 460 
16 G38ZU 161 43 11 ZK05 G30HH 200 
17 GCBBA 159 31 34 ZM39 GD2HDZ ~ 
18 G3FIJ 151 29 17 ALOS GC3HFN 370 
19 G4BVE 147 25 4 YN39 G3XCS 362 

G3MGS/ A 122 22 50 YL48 G3DAH 259 
20 G4AGK 112 38 24 ZL08 G3WCS 200 
21 G3ASF 93 25 0 ZM43 G3DAH 215 
22 G3TAL 67 17 29 ZK14 G3DHH 260 
23 G5UM 64 15 67 ZM35 G3JYP 2S3 
24 G3BTO 62 20 100 ZL55 G3DAH 168 
25 G3PGN 57 19 0 AL22 G30HH 240 

G8LM/ P 55 17 24 ZM36 G4APL 149 
26 G3SBV 27 19 0 ZL50 G3BZU ao 

GM3VOR/ A 6 5 0 YQ64 GM3BQA 36 

• Olsquallfied, Rulo 4c. 
Chec1c tog received ftom G3YPSJM. 

70MHz CW Contest rules 
1000-1500gmt23Janu ary1977 
All entries and checklogs to: VHF Contests Committee, c/o Mr 
G. M. C. Stone, G3FZL, 11 Llphook Crescent, Forest Hill, London 
SE233BN. 

The following general rules (published In this Issue) will apply: 
1, 2, 3, 4a, Sa, 6b, 7a, 8, 9a, 10a, 11-22. 

144MHz Open and SWL Contest rules 
1600--1600gmt 5--6 March 1977 
All entries and checklogs to: VHF Contests Committee, c/o Mr I. 
White, G3SEK, 83 Portway, Didcot OX11 OBA. 

The following general rules will apply: 1, 2, 3, 4b, Sa, 6a, 7a, 8, 9a, 
10a, 11-22. Listeners rules 1, 2 and 3 will apply. 

57 



BARTG Spring RTTY Contest rules 
020lgmt Z6 March to 0200gmt ZI M uch 
Tht tot.el contesl prriod Is 48 hou,s but not moro lhan 30 hours ol operation Is 
pormltttd. Times 151>ent In Ustening count a1 opo<atlno time. The 18h non-op&ratlng 
porlod can be taken at any time during tho contHt, but oft p..-iods may n ot be less than 
Jh ot a lime. Times on and oft the air must bo 1umm1rlttd on the loo and score shttl1. 
Thora wlll be separate cntegotlei tor mulU·oporator 1totlon1 ond SWLs. 
8and1: 3·5, 7.1'. 21 and 28MHt. 

Stations ma:t nol be contacted more than onco on any one band, but additional 
contacts may be made wlth the s&mo station It ft dlfloronl band l a used. 
Country 1tatu1 : ARRL countries llat, end In eddltlon each W/K and VE/ VO calJ aren 
wllf bo counted os a separate country(bul W IK & VE/ VO countttd once onl~ for QCA). 
Mo11aoo1 exchanged will con1lst of: 
(o) Tfmo omt . T hl1 must consist ol a full l our·flguro group. The use of the exi:ires1lon 

11Same0 or usame as yours" wlll not bo pormlttod. 
(b) RST and message number. The musaoo numbor mu1t cons.lat ol a three figure 

group atartlno with ocu tor th• n11t contact mode. 
Polntt. 
(I) All two·way rttv contti.cts with 1tatJon1 wUhln ono•• own country wlll earn iwo 

polnte. 
(b) All two-way rlty contact& with stations outaldo one•• own counb'y wlll earn ftn 

polnlf. 
(c) All 1t1tlon1 will receive a ~nus of 200 polntt per country worked Including the1r 

own. Nol~: eny one country may ba counltd again If worted on another band but 
continents are counted once only. 

(d) Nott: The proof of contact may be required In UHi whero the station worked does 
not appf ar on any other conteat 1001 rocolvod. 

Scorlno. 
(a) Two·way exchange points times total count•loa wotked. 
(b) Total country polntc times bonu1 polnls tln'os number of continents worked. 
Cc) Add(&) .and Cb) together to obtain flnel 1coro. 
Sampl• 1coro. 

Eir:chanoe oolnts (302 x countries (10) ,..... 3,020 
Counlry po1nra (10) ~ bonus polnt1 (200) x contlnonls (3) smi 6,000 

(1) end (b) added together to alve a ec:ore ot 9,020 

Loo• ind 1c:or1 1h1eta. Use one loo for each band nnd lndlc.ale any res& periods. 
Logs to contain: Date, lime gmt, call1lgn ot station wor-ed, RST report a.nd meuaoe 
number a1 sent~ RST report and mn1ag1 numb•r as r.c:1lved and exchange point• 
clalm.-1. All log•""'"~ roe•;""' by 31 Mq 1911 lo q<11llfy. 

Certlncotu will bo awarded to: the leodln9 a1allon1 In ea<ll clus nnd to lho top 

9 January 
23 January 
28-30 January 
29·30 January 
5·6 February 
12-13 February 
19·20 February 
26-27 February 
S.6 March 
5·6 March 
12-13 March 
19·20 March 
20 March 
26-27 March 
2·3 April 
17 April 
24 April 
1 May 
14 May 
15 May 
22 May 
28-29 May 
11·12 June 
18-19 June 
25·26 June 
2-3 July 
17 July 
31 July 
13-14 August 
3·4 S eptember 
3.4 September 
1·2 October 
8·9 O ctober 
15·16 October 
23 October 
October· 

N ovember 
5·6 November 
12·13 November 
12-13 November 
4 D ecember 
• Mode amended 

58 

Contests calendar 
Affiliated Societies (Rules In December Issue) 
70MHz CW (Rules In this Issue) 
CO WW DX 160 
REF CW 
ARRL DX Phone 
1st 1·8MHz (Rules In January issue) 
ARRL DX CW 
REF Phone 
144MHz Open (Rules In January i ssue) 
ARRL DX Phone 
Commonwealth (Rules In December i ssue) 
ARRL DX CW 
432MHz Open 
CO WW WPX SSB 
70MHz Open 
Low Power 
144MHz CW 
Queen's J ubilee CW 
1·3GHz Open 
432MHz Open 
Queen's Jubilee Phone 
144MHz Portable 
HF NFD 
Microwave 
Summer t·BMHz 
VHF NFD 
3·5MHz FD 
144MHz ORP 
70MHz Open 
SSBFD 
144MHz Open 
UHF Contest 
21f28MHz 
7MHz Phone• 
70MHz Fixed 

432MHz Cumulative 
7MHz cw• 
144MHz CW 
2nd t·SMHz 
144MHz Fixed 

sl1tlon1 In each continenr and each WI K VE/ VO cell area. The fut.al posltions In the 
rHulle table wllt be valid for entry In tho "Wor1d Chempton ot RTTY'• chemplonah1p, 

Tho ludoes' decision will be final and no couespondence can be entered Into In 
tospec:t ot Incorrect or late enu1es. 

Send contes1 logs lo: 
Ted Oouble(G8COW), 89 Linden Gordont, Enflold, Mlddlosox ENI 40X. 
Addition•! notes. 
(I) JI a contestant ma.,oges to conUlct 125 or moro dlfleftnt countriea on two·way rtty 
dutlno this cont est ft claim may bo made for 1ho Quarter Contury Award Issued by the 
British Amateur Rad io Teleprinter Group !nd for which a charge ot USS2 or BIRCs ls 
mlldo. Mako your c laim at the somo tlmo 01 you oond ln 4 conteat log. Holders ol 
oxlatJno QCA Awards will automatlcally hnvo ony new nddllional now countries 
a.ddod to tholr records. 
(b) If eny contestant manages to contact stollon1 on two wa,y rtty wllh all six contl· 
nents and the BARTG contest manaoor tecelv11 contest loge trom tho operators fn 
thOH th: contln&nl'a, a claim may bo made tor lho WAC Award Issued by lhe RTTY 
Journ11I . The necessary Information wlll bo eent on to t he RTTY Joutnalwho will Issue 
th1 WAC Award free of charge. 

8th BARTG VHF RTTY Contest results 
Generallt the standard of logging w11 high 1nd only e very small number of adjust· 
men ta hid to be made to the e:l11med acore1. The number ot en Illes from Sweden woa 
higher than last rear but there were Int enlflu from Germany although activity 
appe.ar•d lo be high. There w.u conslderobfo ac1/vlty. both In this country and on the 
Continent during the contest, deepltt tho t mall number of entrlea hom Germany. and 
we 1ro pleat&d to welcome an entry from Norway. 

8e•t dx 
Po1n 

' 2 
3 
4 
5 
I 
7 
I 
D 

10 
11 
12 
13 
14 
15 
16 
17 
18 
ID 
20 
21 
21 
23 
24 
25 
28 
26 
26 
2D 
2D 
2D 
32 

Callslgn 
DK1A0 
G3PLX 
DCJOZ 
G3VPC 
G8LT 
SM6FYU 
SM6ASO 
G30ZF 
G8JMC 
G4ATG 
G4AFO 
GIBIS 
GILFZ 
G8JUG 
G81ZU 
G3EFP 
GSISI 
PAOYZ 
LA7AJ 
GW8BXQ 
G4EGH 
G311R 
G8FSL 
SMIANW 
SM6EBM 
G8LZA 
G8KAV 
$M6CAL 
OEIVKW 
DJ2YE 
G3ROG 
SM6GDL 

14'MHz 4UMH1 T ol&I point• Contact. 
228 10 238 34 

92 92 19 
86 91 23 
!lO DO 18 
69 59 n 
52 13 65 10 
57 6 63 ts 
62 62 18 
52 52 " 
50 50 16 
•5 45 1D 
~ Q 17 

'° '° 18 
37 37 17 
36 36 10 
33 33 17 
32 32 12 
27 27 5 
23 23 3 
22 22 2 
18 18 1 
19 19 11 
12 12 10 
8 8 4 
1 7 5 
6 6 4 
6 s 6 
6 6 4 
5 5 1 
5 5 1 
5 5 3 

' 1 

(km) 
498 
~ 
427 
255 
170 
215 
301 
282 
212 
185 
124 
115 
168 
136 
110 
1'4 
137 
281 
215 
300 
190 
108 
60 
86 
15 
38 
35 
53 

107 
1'0 
54 
25 

Additionally G3WWV scoutd 69 points but wH unable lo submit an entry by ihe 
closlng dala d"c to lhe p1essure ot other buslnu1. 
A check log wo1 1ubmllted b~ G&COW. 

" This never used to happen on 1601" 
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[ club news ) 
RS GB affiliated societ ies and c lubs, and RSGB gro ups, are 
invited to submit items for inclusio n In " Club New s" to t heir 
regional representatives (not direct to the edit or) . 

Item s of news and dates o f forthcoming events should 
reach RRs by 22 J anuary for the March issue. 

REGION 1- R R position vacant. Queries to B . O' Brien, G2AMV, 
T anglewood, 8 Anthony's W ay, H eswall, W i rral, Merseyside 

L600PB. 
A lnsdale (AARC)-13, 27 Jan, 10, 24 Feb, 10 Mar. 8.15pm. A lnsdale 
Scout Headquarters. Further details from G2CUZ. 
Blackburn (East Lanes A RC}-Flrst Thursday in each month, 
7.30pm. YMCA, Blackburn. Visitors always welcome. Sec G4CGT, 
B lack pool (B & D A RS)-Mondays, 8pm. Pontlns Holiday Camp, 
Squires Gate. Morse tuition, 7.30pm. 
Bolton (B & D A RS )-First and third Wednesdays In each month, 
8pm. Bolton Recreation Club, Kensington Place. Sec GSLXD. 
Bury (BRS)- Maln meeting on the second Tuesday In each month. 
RAE classes and morse instruction every Tuesday as well as an 
Informal meellng of club members. Mosses Community Centre, 
Cecil Street, Bury. Sec John Clifford, G4BVE, 10 Arley Avenue, 
Bury, tel 061-764 3466. 
Carlis le (C& DARS}-Mondays, 7.30pm. Currock House, Lediard 
Avenue, Currock, Carlisle. A very full programme of lectures and 
demonstrallons have been arranged for the coming months. Full 
details from G8DVD. 
Chester (C&DARS}-Tuesdays, 8pm, except for flrsl Tuesday in 
the month. YMCA Chester. Further details from the ASR, G3PYU. 
D ouglas loM (l o M A RS)-Mondays fortnightly, Highlander Inn, 
Crosby. Visitors welcome. Sec GD2HDZ, tel Laxey 465. 
Eccles (E&DARC)-Tuesdays, 8.30pm. White Swan, Worsley 
Road, Swinton. Sec G4AEQ. 
Lancaster University (UoLARS)-Wednesdays, Bpm. Furness 
College. Visitors are welcome, as aro skeds on hi and 2m-club 
cal lsigns are GBDOU and G3ZBY. There are RAE and morse test 
classes. Enquiries to John Morris, G4ANB, Dept of Physics. 
Leyland (LHARG)-Second Monday In each month, 7.30pm. 
"Rose & Crown", Ulnes Walton, Leyland. Details from G3Xll. 
Liverpool (L& DARS}-Tuesdays, 8pm. Conservative Association 
Rooms, Church Road, Wavertree. Sec G4EST. 
L iverpool (N orth Liverpo ol RC}-Tuesdays, 8.30pm. Informal 
meetings. " Nags Head", Thornton, Crosby, Liverpool 23. Visitors 
welcome. Sec R. Porter, 11 Cranmore Avenue, Crosby, Liverpool 
L23 OQD. 
Liverpool U niversity (U oLARS}-Meetlng at lunchtime and on 
Mondays, 5pm. Ctub shack, Reilly Building. The club is active on 
all bands 80-2m, with callslgns G30UL/G8JUL. Constructional 
facilities and test equipment are available for members. Students 
from the polytechnic and other colleges In the city are welcome. 
Officers for 1976/77 are: chairman G4FKA; treasurer GBIDX; 
sec GW4FJK. Details from sec c/o the Students' Union or c/o 
GW4FJK. 
Manch ester (M&DARS)-Wednesdays, 7.30pm. 203 Droylesden 
Road, Newton Heath, Manchester 10. Sec GBIYX. 
Manch ester (S o uth Manchester RC)-7, Jan ("Recent develop­
ments at vhf" by Peter Torry, G3SMT), 14 Jan ("Aerials" by M. 
Barnsley, G3HZM), 21 Jan ("Aerial support systems" by R. Parkin­
son, G3FNM), 28 Jan (" Logic circuits" by I. Parkinson, G3YRQ), 
4 Feb (Mini-lecture competition), 11 Feb ("Reminiscences" by D. 
Barber, G2AKR), 18 Feb ("The modern oscilloscope'', speaker to 
be announced), 25 Feb ("Surplus equipment sale). Bpm. Sale Moor 
Community Centre, Norris Road, Sale. Informal meetings on 
Mondays at "Greeba", Shady Lane, Baguley, Manchester23. Details 
from sec G3VI W. 
Manchester University (MUARS - G3VUM). Interested parties 
should contact G4AOS, QTHR. 
Universit y of Manchest er(Uo M- l oS&TARS}-G3CXX Is active 
on all hf bands and GBFOT on 2m and perhaps 23cm. Items for 
club/magazine/newsletter, or letters from Intending members grate­
fully received by sec, c/o UMIST. 
North Western Repeater Group-Third Thursday of each month, 
8pm. "Grey Mare'', Blackburn. Meetings open · to all Interested. 
Full details from GBHQW. 
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Basil O'B rien, left, former Regio n 1 representative and now 
RS GB Co unc il mem ber for Zone A , p resenting the H ome Brew 
Contest Senior A ward to P eter T orry, G3S MT, at the South 
Manchester RC annua l dinner. Looking on Is c lub chairman 
Jeff McBurney, G4AUR Photo : G3VIW 

Preston (PARS)-13, 27 Jan, 10, 24 Fob, 10 Mar. Morse practice 
7.30pm. Meeting Bpm. "Windsor Castle" (private room), St Paul's 
Square, Preston. Sec GBKTM. 
Salford (Dial H ouse RS}-Wednesdays, 5.3t'-'l30pm. Dial 
House, W45, 55 Portland Street, Manchester M60 1 BA. Net channel 
145·25MHz a.m.-most members are now mobile on this channel, 
and the club station G3WDH now monitors this frequency every 
club night for calls from any_ other station. Sec GBJCN. 
Stockport (SRS)-Second and fourth Wednesdays In each month, 
Bpm. Blossoms Hotel, Buxton Road, Stockport. Sec G3FYE. 
Thornton Cleveleys (TCARS)-First and third Wednesdays In 
each month, Bpm, morse practice from 7.30pm. St John Ambulance 
Hal l, Fleetwood Road North (next to "Gardener's Arms"), Thornton. 
Details from sec GBOY. 
UK FM Group (W estern)-20 Jan (Informal meeting). Bpm. Leah 
Arms, Chelford Road, Knutsford. 
Warrington (W& DARS)- Tuesdays, 7.45pm. Grappenhall Com­
munity Centre, Bellhouse Lane, Grappenhall. Sec J. Weaver. c/o 
Grappenhall Community Centre. 
W igan (W & DARS)-Flrst and third Wednesdays of each month. 
Poolstock Cricket Club, Keats A venue, Poolstock. Sec A. Cunliffe, 
G4Ell, 50 Langholm Road, Garswood, Wigan. 
Winsford ( Mid-Chesh i re ARC)- Wednesdays. Technical Activi­
ties Centre, rear of Verdin Buildings, Verdin Comprehensive 
School, Grange Lane, W insford. RAE class 7pm to Bpm. Morse 
class every third Wednesday. Net nights 160m Mondays, 8pm, 2m 
(Im) Tuesdays, Bpm. Sec G8HAV. 
W irral (W A RS)- Flrst and third Wednesdays In each month, 
7.45pm. Sports and Recreallon Centre, Grange Road West, 
Claughton, Birkenhead. Sec G3DLF. 
Liverpool Luncheon Club-members wishing to atlend should 
contact G3VQT or G2AMV. 
T he 1977 North W est A mateur Radio Convention will be held on 
17- 18 September 1977. Its format will be similar to that used with 
great success for the first two conventions. Further details will 
become available early this year. Enquiries to J . R. Morris, Dept of 
Physics, University of Lancaster. 
B elle V ue C onvention, Manchester, 1977-the date has been 
fixed for 24 April. 
Region 1 trophies 1976. HF NFD-RR's cup to Stockport RS, 80m 
Trophy to Bury RS, G3LWQ Rosebowl to Wirral ARS. Region 1 
VHF contest-G2CIP Shield and 4m and 70cm certificates to North 
Liverpool RC, certificates for 2m top score to Isle of Man ARS; 
single operator sectlon-G3SMM Shield and 2m certificate to 
G4CZP, 4m certificate to GD2HDZ, 70cm certificate to GBBCG. 
Best result outside the region-certificate to G4ESK. Congratula­
tions to all concerned. 
B asil O'Brien , G2AMV, would like to thank all members for the 
support and encouragement received over a very long period. For 
this, and particularly for the help and co-operation always willingly 
given by all the stall at HQ, he Is most grateful. Best wishes to the 
next Region 1 RR. 
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REGION 2-RR R. C . Andreang, G4CMT, 6 Beech A venue, 
B ilton, H ull, H umberside. 

Barnsley (B &DARS)-Fourth Friday in each month, 7.30pm. 
King George Hotel, Peel Street, Barnsley. Hon sec G3LRP. 
Denby Dale (DD& DARS)-Wednesdays, 7.30pm. Pie Hall, Denby 
Dale. Visitors always welcome. For New Year dates contact hon sec 
G3FQH. 
Goole (G&D A RS)-Frldays, 7.30pm (during school term only). 
Goole Grammar School. Full details from chairman G3VBI. 
Halifax (Northern H eights A RS)-7.45pm. Peat Pitts Inn, Ogden, 
Halifax (four miles north of Halifax town hall). Hon sec G3MDW. 

On 24 N ovember, Dav id Raven, G3TKR, was guest speaker at 
the Norther n Heights ARS when h is subj ect was conversion 
from slow-scan te levision to fast scan using his version of the 
WB9LVI cir cuit. A fter outlin ing co nventional sstv and dt!S· 
cribing t he way con version t ook p lace, h e demonstrated the 
equipment shown here ( I to r): tape recorder, WB9LVI con· 
verter, sstv monitor, fast-scan m onitor 'scope, and sstv 
mo nitor. It was believed to be t he first working demo nstration 

o f the system in the north o f England. Photo: G3TQA 

H ornsea (HARS )-Wednesdays, 8pm. Rear of Victoria Hotel, 
Hornsea (facing Hornsea Mere). Club callsign G4EKT. Visitors 
welcome. Hon sec G4CHH. 
Hull (H& DARS)-Frldays, 7.30pm. Dorchester Hotel, Beverley 
Road, Hull. Hon sec G81ED. 
Leeds (White Rose RS)-Late Jan (AGM), 3 Apr (White Rose 
Rally, venue as usual). Wednesdays, 7.30pm (lectures start 8pm). 
Hon sec G4DZI. 
Leeds (LUU A RS)-Tuesdays, 8pm. Union Annexe (second floor), 
Woodhouse Lane. All new students welcome. Hon sec G4CNG, 
QTHR or at " E" block, Lupton Flats, Alma Road, Leeds 6 during 
term. 
Otley (Radio & Electronics Society)-Tuesdays, 8pm. 14 Back of 
Court House Street, Otley. Hon 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. Visitors always welcome. Hon 
sec G3RTN, PRO Charles Whitaker, 1 Ryefleld Close, Eastfield, 
Scarborough Y011 3DN. 
S heffield (SU&P RS)-Thursdays during term, 5.30pm. "The 
Phoenix", Charles Street. Details from A. Marvin, G8CZO, 74 
Kirkstone Road, Sheffield SS 2PP. 
S heffield (Associat ion of Sheffield Amateur Radio Clubs 
(ASARCs))-Officers elected at the AGM: chairman P. Bradbury, 
G4EXK; sec B. Flounders; treasurer Barry Chambers, G8AGN; 
newsletter Joint editors J. Hall, G4DUP, E. Chambers, G4CUW. 
Subscriptions to the association became due at the AGM. 
York (Y ARS)-28 Jan (AGM). A visit to Hull Technical College Is 
planned for early 1977. Fridays, 7.30pm (except for the third Friday in 
the month). United Services, 61 Mlcklegate, York. The club was 
pleased to have a visit from G4CMT and to hear of his QSO from the 
top of the Humber Bridge Towers. Another vi sitor was HCIRT/ 
WOZMU. Hon sec G3WVO. 

The Reg ion 2 RR would like to wish everyone a happy New Year, 
and especially to thank his ARs J. W. Thompson, G3WQM, and 
Connie Wade, G4CUY. 
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REGION 3-RR H. S. Plnchln, G3V PE, 61 Cote Bank Road, 
Hall Green, B i rmingham B28 SEZ. 

Birmingham (Midland ARS)-11 Jan, 1 Feb, 1 Mar (Construction 
and club station). 7pm. Brasshouse Centre, oil Broad Street, 
Birmingham. 18 Jan, 15 Feb (lectures). 8pm. Room 110, University 
of Aston, Gosta Green, Birmingham. G3ZKQ. 
B irmi ngham (Sf.ade RS)-7 Jan (Golden Jubilee discussion 
evening), 21 Jan (Trends and changes In 50 years), 4, 18 Feb, 4 Mar. 
8pm. The Committee Room, Church House, Erdington, Birmingham. 
G4FGF. 
B i rmingham (S outh B i rmingham RS)-12 Jan, 2 Feb, 2 Mar. 
8pm. Hampstead House, Fairfax Road, West Heath, Birmingham 
B31 3QY. G8K PA. 
B irmingham (Birm ingham University RS)-EveryTuesday during 
term, 7pm. Studertts' Union. G31UB. Sec G4CKK. 
B rom sgrove ( B & D A RC)-Second Friday in each month, 8pm. 
Avoncroft Ari Centre, Bromsgrove. GSJTK. 
Coventry (C A RS)-7 Jan(" Early telephone systems" by G4CFG), 
14, 21, 28 Jan, 4, 11, 18, 25 Feb, 4 Mar. 8pm. Baden Powell House, 
121 St Nicholas Street, Radford, Coventry. GSDMI. 
Coventry T echnical College (CTCARS)-Mondays, 7pm. Morse 
classes and rtty Included In club activities. Wlnfray Annexe of the 
College. G81SJ. 
H ereford (HARS )-7 Jan (" The satellite tracking station at 
Madley" by G3NP'A), 21 Jan, 4, 18 Feb, 4 Mar. Civil Defence HQ, 
Gaol Street, Hereford. G4CNY. 
L ichfield (LA RS)-First Monday and third Tuesday in each month, 
8pm. Swan Hotel. Tuesday meetings are natter·nltes. Sunday net 
noon, 21 ·150MHz. G3RTY. 
L ichfield (Chad RC)-Alternate Wednesdays, commencing 5 Jan. 
8pm. The Naval Club, Burton Old Road, Lichfield. G4ESK. 
Mid-Warwickshire (MWA RS)-First and third Mondays In each 
month, 8pm. 61 Ernscote Road, Warwick. G8CXL. 
Reddit ch (RRC)-Second and fourth Thursdays in each month, 
8pm. The Old People's Centre, Park Road, Reddltch. G3EVT. 
S olihull (SARS}-18 Jan (Surplus sale), 15 Feb, 4 Mar (Social 
outing). 7.30pm. T he Manor House, High Slree1, Solihull. G4EQF. 
Stoke-on-Trent (S·on·TARS)-Thursdays, 7.30pm. 2A Race· 
course Road, Oakhill, Stoke-on-Trent. G4CWN. 
Stok e-on-Trent (North S taffs ARS)-First and third Mondays in 
each month-lec!u res etc. Second, fourth and fifth Mondays In each 
month-natter niles, Rayne! and club station G4BEM. Newcomers 
welcome. 7.30pm. Harold Clowes Community Centre, oil Dawlish 
Drive, Bentilee, Stoke-on-Trent. G3YBY. 
S tourbridge (S&DARS)-lnformals on the first Tuesday In each 
month, 9pm. "Shrubbery Cottage" public house, Heath Lane, 
Oldswlnford, Stourbridge. 17 Jan (Annual constructors' contest), 
21 Feb. 7.45pm. Longlands School, Brook Street, Stourbridge. 
G4CLX. 
Sutton Coldfield (SCRS)-Second and fourth Mondays in each 
month, 7.30pm. Central Youth HQ, Clifton Road, Sutton Coldfield. 
Sec Miss E. Lamb, 190 Birmingham Road, Sutton Coldfield B721 BX. 
T elford (T& DARS)-Wednesdays, 7.30pm. Phoenix Centre, Webb 
Crescent, Dawley. G4AXZ. 
Wlllenhall (W& DARS)-Al!ernate Wednesdays. Morse classes 
available at the end ot each meeting. "The Three Crowns", Stafford 
Street, Willenhall. G3YHN, XYL. 
Wolverhampton (WARS)-10 Jan (Natter-nite), 17 Jan (10GHz 
evening), 31 Jan (Jllatter-nlte), 7 Feb (" DX on 60m" by Bill Mlllerchip), 
14 Feb (Natter-nlte). 21 Feb (film show), 7 Mar ("Amateur Iv" by 
G5KS). 8pm. Neachells Cottage, Danescourt Road, Stockwell End, 
Tettenhall, Wolverhampton WV9 9PH. GBEDG. 
Worcester (W&DARC)-15 Jan (Natter-nite), 29 Jan (Annual 
dinner at Lenchtord Hotel), 7 Feb ("Which semiconductor device?" 
by G3WGYJ, 19 Feb (Natter·nile), 7 Mar. 8pm. The Old Pheasant, 
New Street, Worcester. G4DXE. 

REGION 4-RR 'T , Dam , G3FGY, S andham Lane, Ripley, 
D erbys. 

D erby (D& DARS)-5 Jan (Surplus sale), 12 Jan (To be 
announced), 19 Jan (Fiim or video), 20 Jan (Technical topics). 2 Feb 
(Surplus sale), 9 Feb (To be announced), 16 Feb (Video films), 
19 Feb (Annual dinner-dance, Derbyshire Yeoman, Kingsway, 
Derby, tickets and Information from G2CVV), 23 Feb (Open forum). 
7.30pm. The Clubroom, 119 Green Lane, Derby. Morse classes on 
Tuesdays, 7pm. G2CVV. 
Derby (NHCAARG)-Fridays, 7.30pm. Nunsfield House, Boulton 
Lane, Alvaston, Derby. 
Leicester (LRS)-10 Jan (AGM). 8pm. Club meetings on Mondays, 
7.30pm. Club House, Gllrose Estate Cottage, Leicester. Once again 
the club did a wonderful Job at the Leicester exhibition, looking after 
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the talk-In station and the eyeball corner. The Leicester Rayne! and 
repealer groups both staged very commendable exhibits. G3ZJS. 
Mansfleld (MARS)-First Friday In each month, 7.30pm. "The 
New Inn'', Westgate, Mansfield. G3XWZ. 
Melto n Mowbray (MMARS)-21 Jan, 18 Feb. 7.30pm. St John 
Ambulance Hall, Asfordby Hill, Melton Mowbray. G3NVK. 
N otting ham ( ARCoN)-6 Jan (Forum), 13 Jan ("Semiconductors" 
by GBFWH), 20 Jan (Activity night), 27 Jan ("Amateur radio In the 
USA" by G3LOV), 3 Feb (Forum), 10 Feb (Activity night), 17 Feb 
(Debate on citizens' band), 24 Feb ("Fax"). 7.30pm. Sherwood 
Community Centre, Mansfield Road, Sherwood. G4EKW . 
Spaldi ng (S&DARS- northern)-20 Jan (Amateur television 
demonstration and lecture covering both closed circuit and uhf 
transmission-all interested persons invited). 7.30pm. William Lovell 
School, Stickney (on A 16 between Boston and Spllsby). GSLGF. 
East Midlands Amateur Radio Group-23 Mar ("Radio spectrum 
utilization-co-ordination or chaos?", group lecture by J. A. Saxton, 
DSc PhD, CEng, FIEE, FlnstP, director of the Appleton Laboratory). 
7.30pm. SI Helen's House, King Street, Derby. Admission by (free) 
ticket. See your local club sec or contact G3FGY. 

REGION 5-RR P. F. Chilcott, G4BBA, 258 Coneygree Road, 
P eterborough PE2 8LR. 

B edford (B&DARC)-6 Jan (Club on tho air vhf/hi 1977). Thurs­
days, 8pm. United Services Club, Broadway. Chairman is now David 
Boyde, G4FNS, and sec Is David Whitty, G4FEV. 
Cam bridge (C&DARC)-Fridays, 7.30pm. Corporation Yard, 
Victoria Road. Sec ls now J ohn Worsnop, G4BAO. 
C ambridge University (CUWS)-Tuesdays during term. Sec 
G4EAG, SI Calherine's College. 
C orby (CTCARG)-Mondays, 7.30pm. Corby Technical College. 
Clubhouse and GB3Cl in college grounds. 
Dunst able (DDRC)-Fridays, 8pm. Chews House, 77 High Street 
South. Sec G3WXS. 
March (M&DRASF-Tuesdays, 7.30pm. 2 Grays Lane. Sec G8GNE. 
Northampton (NRC)-13 Jan (Visit of Garex Electronics), 27 Jan 
("Multi-channel logic switching" by Andy Sibley, GSJFF), 10 Feb 
(Slide evening), 17 Feb (Constitution EGM), 24 Feb ("70cm Im" by the 
repeater team). Thursdays, 8pm. Spencer Dallinglon Community 
Centre, Tlntern Avenue, off Gladstone Road. Sec GBGHZ. 
P eterborough (GPARC)-27 Jan (AGM), 24 Feb (Tape/slide 
lecture). 7.30pm. Southflelds Infants School, Slanground. Details 
from G4BBA, tel 65213. 
Peterborough (PR&ES)-Thlrd Friday In each month, 7.30pm. 
Scout Hut, Occupation Road. Sec G3EEL 
Sheffo rd (S&DARS}-Thursdays,Spm. Church Hall. Sec G3T AZ. 

REGION 6-RR D . C . A ndrews, G4CWB, 63 B ulmershe Road, 
Reading, Berks. 

B anbury (BARS)-Fridays, 7.30pm. 43 North Bar, Banbury. New 
members and visitors welcome. Details from sec G3L T N, tel 
Banbury 710623. 
Bracknell (BARC)-17 Jan (A GM). First and third Mondays In each 
month, 8pm. Alternate Mondays morse. Visitors welcome. Sec 
G3YMC. 
Burnham B eeches (BBRC)-7 Feb (Junk sale), 7 Mar ("Picture 
show" by G8BPN). Spm, Hedgerley Scout HQ. Sec Peter Fynn, tel 
Farnham Common 2609. 
Maidenhead (M&DARC)-Flrsl Thursday and third T uesday In 
each month, 7.SOpm. British Red Cross Hall, The Crescent, Maiden­
head. Sec G4ALG. 
Milto n K eynes (MK&DRS)-10 Jan ("Communlcetlons and the 
Civil Aviation Authority" by G31AB), 14 Feb (Ladles' evening, "Ben 
Nevis In winter" by GSLFB) , 14 Mar ("Microwaves" by G3WKL). 
8pm. Lovat Hall, Newport Pagnell. Sec G3THC, tel 0908 316730. 
N ewbury (N&DARS)-Fi rst Monday In each month, 7.30pm. 
Newbury College o f Further Education, Oxford Road, Newbury. 
Everyone most welcome. Sec G4EFE, tel 0635 45747. 
Oxford (O& DARS)-Second and fourth Wednesdays In each 
month, 7.30pm. Civil Service Sports Club, Marston Road, Oxford. 
Visitors welcome. Sec G4BHR. 
O xford (Oxford University RS)-Wednesdays. 62 Banbury Road, 
Oxford. Sec G4CNV, Keble College, Oxford. 
Reading (RARC)-Flrs t and third Tuesdays In each month, Spm. 
" White Horse", Emmer Green, Caversham, Reading. Details from 
sec G4CCC. 

A very happy New Year to all members and their famllles In 
Region 6. 
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REGION 7-RR N. A . Smith, 7 The B yeways, Surbiton, S urrey 
KTSSHT. 

Addiscombe ( AA RC)-Tuesdays, 9pm. " Spread Eagle", Portland 
Road, South Norwood. Sec G4CZB. 
A shford , Middlesex (Echelford ARS)-10, 27 Jan, 14, 24 Feb 
(Programmes to be arranged). 7.30 for Spm. St Martin's Court, 
Kingston Crescent, Ashford. Sec G3TDR, tel Staines 56513. 
B exley Heath (North Kent RS)-Second and fourth Thursdays 
In each month, Spm. St Mary's Institute, 2 North Cray Road, Bexley. 
Sec G4ARQ. 
Coulsdon (CATS)-First Thursday In each month, 8pm. 10th 
Purley Scout HQ, Chlpstead Valley Road, Coulsdon. Third Monday 
In each month, 8pm. 1st Purley Seoul HQ, Purley Park Road, Purley. 
A new treasurer, G4DRO, and committee members were elected al 
the AGM. Hon sec G40LD, tel 25 59956. 
Cray Valley (CVRS)-6 Jan (To be arranged), 20 Jan (Natler-n lte), 
3 Feb ("Citizens' band radio" by·J. Bryant, G4CLF), 17 Feb (Natter­
nile), 3 Mar (To be arranged). Spm. Ellham United Reformed Church 
Hall, 1 Court Road, London SE9. Sec G3YWO. 
Croydon (Surrey Radio C ontact Club)-Flrst and third Wednes­
days In each month, 7.30for8pm. TS "Terra Nova",34 The Waldrons, 
Croydon (new meeting place). Intensive morse course starts early 
January. Details from sec G3FWR, tel 01-657 3258. 
Crystal Palace (CP&DRC)- 15 Jan (Thick fllm technology), 19 
Feb (AGM). 8pm. Emmanuel Church Hall, Barry Road, London SE22. 
Sec G4A VV, tel 01-653 4340. 
Gui ldford (G&DRS)-Second and fourth Fridays In each monlh. 
Model Engineers HQ, Stoke Park, Guildford. Sec G4BHQ, lel 
Guildford 76375. 
Kingston (K&DARS)-12 Jan ("Oscar" by G8CSI), 9 ~eb (To 
be arranged). 8.15pm. Berrylands Scouts and Guides HQ, Stirling 
Walk, Raeburn Avenue, Surbiton. PRO G8HUW. 
N ew Cross (Clifton ARS)-Fridays, Spm. 225 New Cross Road, 
London SE14. Details from R. A. Hinton, 58 Camilla Road, Bermond­
sey, London SE16. 
Reigate (RATS)- 18 Jan ("Introduction to logic" by D. Pedder, 
G3LFX), 15 Feb (" Propagation" part 2 by 0. Thom, G3NKS). Spm. 
Conslilutlonal Centre, Warwick Road, Redhlll. 4 Jan, 1 Feb (Natter­
nltes). 8.30pm. "Marquis of Granby", Hooley Lane, Redhill. Sec 
G3XSZ, tel Reigate 43130. 
Sut ton & Cheam (SCRS)-Third Thursday In each month, 
7.30pm. Sutton College of Liberal Aris, Cheam Road, Sutton. Sec 
G4BOX. 
Thames Ditton (Thames Valley ARTS)-4 Jan (AGM), 1 Feb 
("The art and science of direction finding" by J. Sonley, G3XSV). 
Spm. The Conference Room, Giggs Hi ll Green Library, Giggs Hill 
Road, Thames Ditton. Sec G3ZNW. 
Wimbled on (W& DRS)-Second and last Fridays in each month, 
Spm. St John Ambulance HQ, 124 Kingston Road, Wimbledon 
SW19. Sec G3XTC, tel 01-644 3698. 

REGION 8-RR D . N. T . W i lliams, G3MDO, " Seletar", New 
House Lane, T han ington, C anterbury, K ent . 

B urgess Hiii (Mid-Sussex ARS)-7.45pm. Marie Place, Burgess 
Hiii. Details from G3PEQ. 
Cant erbury (East Kent RS)-6 Jan (Grand junk sale), 3 Feb 
("ATV" by G6ALR/T and G6AOG/T). Details of future events from 
GSGHH. 
Chichester (C&DARC)-Flrst Tuesday and third Thursday in each 
month. Lancast rlan Boys School. Details f rom G4ETU, tel 0243 
88069. 
Crawley (CARC)- Unlted Reform Church Hall, lfield, Crawley. 
Details o f future events f rom G3MGL. 
Dartford (DHDFC)-Second Friday in each month,8pm. The Scout 
House, Broomfield Road, Dartford. 
Dover (South East Kent VMCAARC)-5 Jan ("The aurora 
borealls" by G4EQJ), 12 Jan ("Aerials and propagation" by G3LCK), 
t9 Jan ("Visit to HI-Fix" by G4DCV, followed by hf evening), 26 Jan 
(Debate on citizens' band in the UK), 2 Feb (" Satellites and the 
amateur" by G3XVY). 9 Feb ("Visit to G8KNY factory"). t 6 Feb 
(Film night), 23 Feb (Project night, G8KEN). Details from GSKSD. 
Eastbourne (Southdown ARS)-22 Jan (Annual dinner at 
Esmeralda restaurant). PRO G3LFZ. 
Gravesend (GRSGBG)-Mondays, 7.30pm. The Windmill Tavern, 
Shrubbery Road, Gravesend. 
Hastings (HERC)- Details of club events from G8DNO. 
Hast i ngs (ITT(H)S&AC)-Detalls of club activities from G8DNO. 
Horsham (HARC)- Fl rst Wednesday In each month. Clvll Defence 
HQ, Moons Lane, Brighton Road, Horsham. Details of future events 
from G3NPF. 
K ent Repeater Group-Details from G3XDV, 5 Lambs Walk, 
Whltstable. 
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The Southdown ARS is " twinned" with the Radio Club de 
N ormandie and exchange visits between the clubs took place 
In July and September 1976. In July the Southdown ARS were 
the hosts and entertajned their visitors at the Polegate Steam 
Engine Rally where this photograph was taken. In September 
a return visit was made to the RC de Normandie at Rouen by 
the Southdown ARS. Both occasions were an outstanding 
success and plans are already In hand for this year. L to r: 
G3TOE, GSKXJ, F6DEX, F6DZQ, F9CB (vice.president, RC de 
Normandie), G3LFZ (chairman, SARS), F1XI. Photo RC de N 

University of K ent (UKC)-Wednesdays, 3.30pm (during term). 
Further Information from Jon Hudson, G4ABQ, Rutherford College, 
University of Kent, Canterbury. 
Maidstone (MYMCAARS)-Flrst and third Fridays devoted to the 
beginner, RAE and morse tuition, 7.30pm. Melrose Close. Loose, 
Maidstone. Alternate Fridays, a wide variety of lectures and use of 
the club shack. Details f rom Harry Poppy, GSKMX, tel Maidstone 
61792. 
Medway (MARTS)-Fridays, 7.30pm. Aurora Hotel, Gillingham. 
Details from GSAPB. 
Ramsgate (Kent Coast ARC)-Detalls of future events from hon 
sec G4DTA. 
North Sussex Repeater Group-Details from C. M. Goadby, 
GSHVV, "Twin Firs", Hophurst Lane, Crawley Down, West Sussex 
RH10 4LJ. 
Tunbridge W ells (West K ent ARS)-Detalls ol future events from 
GSLMV. 
W orthing (W&DARC)-Tuesdays Spm. Adult Education Centre, 
Union Place, Worthing. Details from G6KFH. 

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

Cam borne (Cornish RAC)-6 Jan ("Visiting the USA" by G3UCQ), 
3 Feb ("Measuring instruments" by G3VWK), 3 Mar ("Electrical 
safety In the home" by G3XFL). 7.30pm. SWEB Clubroom, Pool, 
Camborne. Cornish net every Sunday at 11 am on 3·685MHz. Visitors 
always welcome. Full details from G3NKE, tel Camborne 2419. 
Exeter (EARS)-Second Monday In each month, 7.30pm. Com­
munity Centre, Exeter (new venue). Full details from J. Bawden, 232 
Ex wick Road, Exeter EX4 2BA. 
N ewquay (N&DARS)-Afternate Wednesdays, 7.45pm. Trevigfas 
Schoof, 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 G2FKO. Details from 
G4CG. 
P lymouth (PRC)-Firstand third Tuesdays In each month, 7.30pm. 
Virginia House, Bretonside, Plymouth. Visitors most welcome. 
G4ELQ. • 
Sal tash (S&DARC)-First and third Fridays in each month, 
7.30pm. Burraton Toc·H Half, Saltash. Sec J. Reynolds, GSLLR, 47 
Lulworth Drive, Roborough, Plymouth PL6 7DT. 
Torbay (TARS)-29 Jan ("Beermaklng at home" by G4UZ: 
constructors' contest), 26 Feb ("Visiting New York" by G3UIQ), 
11 Mar (Annual dinner-dance, tickets from G3UIQ). Fridays, with 
special meeting on the fast Saturday of each month, 7.30pm. Rear 
of 94 Belgrave Road, Torquay. Torbay net every weekday at 10.30am 
on 3·758MHz. Visitors most welcome. G3UIQ. 

G4UZ wishes all In Region 9 a happy N ew Year. He Is hoping to 
arrange an ORM in February or April at Newton Abbot~etalfs 
later. 
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REGION 10-RR R. G. Barrett, GW8HEZ, 23 Carshalton Road, 
Beddau, Pontypridd, Glam. 

B arry (BCoERS)-Thursdays, Spm. Barry Rugby Football Club 
Reservoir Road, Barry. Details from sec GW3VBP. 
Blackwood (BARS)-Fridays, 7pm. Oakdale Community Centre, 
Oakdale, Nr Blackwood. Details from sec GW3KYA. 
Bridgend (Glamorgan VHF/UHF Group)-Second Wednesday In 
each month, 7.30pm. NCB Social Club, Tondu, nr Bridgend. Details 
from sec GWSHEZ. 
Cardiff (CRSGBG)-Second Mondlay In each month, 7.30pm. The 
Pantmawr Inn, Pantmawr Estate, Cardiff. Details from sec 
GW3VOW. 
Merthyr (Hoover ARS)-Mondays, 7.30pm. Hoover Soclaf Club, 
Pentrebach, Merthyr. Details from sec GWSHHY, QTHR. 
N ewport (NARC)-Mondays, 7pm. Adult Education Settlement, 
Bryngfas Road, Newport. Details from sec GWSMER. 
Pembroke (PRSGBG)-Last Friday In each month, 7.30pm. 
Defensible Barracks, Pembroke Dock, Dyfed. Details f rom sec 
GW3XJQ. 
Pontypool (PRSGBG)-Tuesdays, 7pm. Educational Set11ement, 
Park Hiii Road, Pontypoof. Details from GW3JBH. 
Port Talbot (British Steel Corporation ARS)-Thursdays, 
7.30pm. BSC Sports and Soclal 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. Sully Bowls and 
Social Club, 58 South Road, Sully. Details from sec GWSJHF. 
Swansea (SARC)-Tuesdays forlnlghtfy, 7.30pm. The Commerclaf 
Inn, Kiiiay. Details from sec GW4AYJ. 

REGION 11- RR P. H . Hudson, GW31EQ, "Silhill", D lnas 
Dlnlle, Caernarvon LJ.54 STW. 

Bangor (UCNWARS)-Thursdays, 7.30pm. Small lecture theatre, 
School of Engineering Science. 
Conway Valley (CVARC)-13 Jan (Hot pot supper at the " Du las 
Arms"), 10 Feb ("Radar In the war" by GW3ELM). The Quaries, 
Lfandufas, Colwyn Bay. 
Rhyl (R&DARC)-Second Tuesday In each month. Lecture room, 
Ambulance Station, Coast Road, Rhyl. Newcomers and visitors 
welcome. 

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

Aberdeen (ARS)-Friday evenings. Clubrooms, rear of 91 Crown 
Street, Aberdeen. Sec GM4BKV. 
Dundee (Klngsway Technical College ARC)-Wednesdays, 
6.30pm. Klngsway Technlcaf College. Visitors welcome. QSL 
manager for club station GM4AAF Is GM4FLP. Sec Robert Officer, 
17 Broomhill Gardens, Monlkle, Broughty Ferry, Dundee DDS 3QP. 
Lerwick (LRC)-Wednesday evenings. Annsbrae House, Lerwick. 
Sec GM3HTH. 
Moray Firth (MFARS)-Wednesdays, 7.30pm. Elgin Technical 
College. Winter programme-talks on all modes 2m transceivers, 
propagation, !vi, all, transistor theory, rtty, dxlng and sstv. Sec 
GMSLVG. 

The area representative for the Scottish Islands region Is now 
Sven Weber, GMSACC, QTHR. 

REGION 13-RR Rev S. J. Smith, GM4DNM, St Nlnlan's, 8 
Derran Drive, C ardenden, Fife KYS OJG. 

Berwick (BARS)-last Sunday In each month, 7pm. Tweed View 
Hotel. Further details from GMSllO. 
Dunfermline (DARS)-Second Wednesday In each month, 7pm. 
CCTV Studios, Pittencrieff Schoof, Maitland Street, Dunfermline. 
Further detalfs from GM8HEY. 
Edinburgh (Lothlans RS)-13 J an (" Citizens' band"), 27 Jan 
(Junk safe), 10 Feb ("Schoof projects" by GM4FDU), 24 Feb (Demon­
stration of commercial equipment by GMSDOX). 7.30pm. Adult 
Education Centre, Riddles Court, High Street. 
Edinburgh (Pioneer Club)-Tuesdays, 7.30pm. Church Hall, 
Ravenscroft Place, Glfmerton. Detaffs from sec GM4DTJ. 
Glenrothes (G&DARC)-Flrst Sunday In each month and Wednes· 
days, 7.30pm. Old Nursery Bulfdfngs, Leslie, Fife. Sec GM3YOR. 

S ince submitting this contribution, GM4DNM has resigned 
as RR on health grounds-Ed 
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REGION 14-RR A . J . Mitchell, GM3UDL, 7 Llmetree Crescent, 
N ewton Mearns, Glasgow G77 SBJ. 

Ardeer (ARCARS)-Thursdays, 7.30pm. Ardeer Recreation Club, 
Stevenston, Ayrshire. Detai ls from GM8BOM. 
Ayr (AARS)-23 Jan (Air TC). Every second Sunday evening. 
Community Leisure Centre, 24 Wellington Square, Ayr. Details 
from GM3THI. 
Falkirk (F&DARC)-Temperance Cafe, Lin t Riggs, Falkirk. 
Details f rom GM30Ql. 
Glasgow (West of Scotland ARS)- Frldnys, 7.30pm. 22 Robert­
son Street, Glasgow. Programme and other details from G. Milne, 
GM4BLO. 
Greenock (G&DARC)-Tuesdays and Fridays, 7.30pm. 22 lnverklp 
Street, Greenock. Details from GM3L YI. 
Motherwell (Mid-Lanark ARS)-Fridays, with alternate meetings 
informal. Morse classes every other Friday. Wrangholm Hall 
Community Centre, Jerviston Street, Motherwell. Details from 
GM8HBY. 

REGION 15-RR H . J . Campbell, Gl8FOK, 26 Kllcoole Park, 
B elfast BT14 8LB. 

Ballymena (BRC)-Tuesdays, Spm. 86 Old Cullybackey Road, 
Ballymena. RAE and morse classes. Fridays, club night; Sundays, 
special projects, 3pm. 
Bangor (B&DARS)-First Friday In each month, Bpm. Redcllfl 
Hotel, Seacllfl Road, Bangor. Hon sec D. Steele, Gl4EMS, 59 
Donaghadee Road, Mllllsle, Co Down. 
B elfast (QUoBRC)-Tuesdays, 8pm. Queen's University Radio 
Club, 37 Fitiwllllam Street, Belfast. All welcome. 
B elfast (CoBYMCARC)-The club is active on the air from 
7.30pm on Tuesdays and 2.30pm on Saturdays. Meetings at same 
times. 7 B runswick Street, Belfast. Hon sec D. Kane. 
Belfast (BRSGBG)-Third Wednesday In each month, Bpm. 
90 Belmont Road, Belfast. Interesting winter programme arranged. 
Visitors most welcome. Further details from GIBFOK. 
Carrickfergus (CYMCARC)-Last Monday In each month, Bpm. 
Carrickfergus YMCA. New members very welcome to this newly 
formed club. Hon sec Gl8KZU, c/o Carlton House, Lancastrian 
Street, Carrickfergus, Co Antrim. 
Mid-Ulster RSGB Group-First Sunday In each month, 3pm. 
At QTH of Gl4BAC. Hon sec M. Anderson, Gl3WWY, 32 Knockvlew 
Drive, Tandrngee, Craigavon, Co Armagh. 
North Ulster (NURSGBG)-For particulars of change of venue 
and other details contact GIBA YZ. 

REGION 1&-RR R. E. G. K endall, G8BNE, " W esl ey", Ran­
worth Road, H embl ington Corner, Blofleld, Norwich NR13 

4PJ. 
Chelmsford (CARS)-First Tuesday In each month, 7.30pm. 
Marconi College, Arbour Lane, Chelmsford. Details f rom R. Brocks, 
30 Rowan Drive, Heybridge, Maldon. 
Colchester (CRA)-Wednesdays, 7.30pm. Stanway School, 
Colchester. Sec T. A . Mills, G3YAI, 75 Lymington Avenue, Clacton­
on-Sea. 
Great Yarmouth (GYRS)-Last Thursday In each month. 67 
Southdown Road, Great Yarmouth. Details from G3NHU. 
Harlow (H&DRS)- Tuesdays, 8pm. Mark Ha ll Barn, First Avenue, 
Harlow, Essex. Details from G3WUX. 
Ipswich (IRC)- Details from J. Gee. G4BAV, 35 Neath Drive, 
Stoke Park, Ipswich. 
Laughton (L&DRS)-Second and fourth Fridays in each month, 
8pm. Laughton Hall, near Debden Station. Sec G4CMD. 
Lowestoft CL&DARC)-Fridays, 7.30pm. Morse class every 
Tuesday. YMCA, Park Road, Lowestoft. 
Martlesham (MRS)--Details from G. Murchie, GBAXU, Post Office 
Research Centre, Martlesham. 
N orwich (Norfolk ARC)-Wednesdays, 7.4Spm. Crome Com­
munity Centre, Telegraph Lane East, Norwich. Details from G4EOL. 
Norwich (U of East Anglia R&EC)- Detalls from P. Gowen, 
G310R. 
Stowmarket (S&DARS)-Details lrom K. J. Bertrard, 35 Curwen 
Road, Stowmarket. 
Vange (VARS)-Thursdays, 8pm. Youth Hall, Barstable Tenants 
Community Association, Long Riding, Basildon. Details from Mrs 
D. Thompson, 10 Feering Row, Basildon SS14 1TE. 

Nominations for area representatives In the Norfolk and Suffolk 
areas would be appreciated. Names to G8BNE or to RSGB HQ. 
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REGION 17-RR L. Hawkyard, GSHD, 100 Shirley High Street, 
Sout hampton, Hants. 

B asingsto ke (BARC)-Flrst Saturday and third Wednesday in 
each month, 7.30pm. Chineham House, Popley, Basingstoke. S ec 
G3CBU. 
B asingstoke (UKFM Group, Southern)-S Jan, 2 Feb. Chineham 
House, Basingstoke. Details f rom PRO GSECO. 
Bournemouth (W essex ARG)-Flrst Friday In each month. 
7.30pm. Dolphin Hotel, Holdenhurst Road, Bournemouth. Sec 
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, of! Hawley 
Lane, Farnborough. Sec G4FEA. 
Guernsey (GRES)-Tuesdays and Fridays, 8pm. Details f rom sec 
GCBITE, PO Box 100, Guernsey. 
H orndean (H&DARC)-Second Thursday In each month, 7.30pm. 
Merchlston Hall, Horndean. Net Sundays 6.30pm. 21·40MHi. Sec 
G4CHO. 
Jersey (JARS)-Sundays, 10.30am, and Fridays, Spm. Le Hocq 
Tower, St Clement, Jersey. Sec Mary McTaggart, 19 Parade Road, 
St Heller. 
Poole (PRAS)- Flrst Friday in each month, 7.30pm. Poole Tech­
n ical College. Sec Graham Tlzzard, tel Poole 4641 ext 34. 
Portsmouth (P&DRC)-Wednesdays, 7.30pm. Porlsmouth Com­
munity Centre, Mallns Road, Buckland, Portsmouth. G3CNO. 
Salisbury (SR&ES)-Tuesdays, 7.30pm. Salisbury Activity Centre, 
Wilton Road. Sec G2FIX. 
Southampton University (SUARC)-Tuesday evenings, also 
Informal meetings every lunchtime In the clubroom, Old Union 
Building. Sec T. Williams, G3YOZ. 
Southampton (SRSGBG)-Second Saturday in each month, 
Lanchestor Building, Southampton University; Wednesdays, the 
clubroom, Kent Road; both at 7.30pm. AR G4COM. 
South D orset (SDRS)-1 Feb ("Microprocessors In amateur 
radio" by G3VPF). 7.30pm. Lecture Hall, South Dorset Technical 
College, Newstead Road, Weymouth. Details from G3YWG. 
Swindon (SD&ARC)-Alternate Wednesdays, 7.45pm. Clubroom 
above Coldharbour Public House, Blunsdon, Just north o f Swindon. 
SecG8KWC. 
Winchester (WARC)-First and thi rd Fridays In each month, 
7.30pm. A ntrim House, St Cross Road, Winchester. G4BKE. 

REGION 18-RR P . J . Fay, G3AKG, 5 Harland Way, T he Glebe, 
Washi ngton, T yne & Wear NE38 7RB. 

Easlngton (AR&EC)-Tuesdays and Thursdays, 7.30pm. Easing­
ton Village Workmen's Club (three minutes from A19). CW 
practice, 80 and 160m operation. A TV can be received on 625 fines. 
RAE instruction if required. Sec G3VSS. 
H artlepool (HRC)-Mondays, 7.30pm. Methodist Church Hall, 
Grange Road. Sec G3NWU, 73 Eamont Gardens, Hartlepool. 
Middlesbrough (PORC)-Sec GBCDP, 200 Marton Road, M iddles­
brough. 
Morpeth (Northumbria RC)-The club now meets on Thursday 
evenings In the British Legion premises, Gambols, nr Blyth. Sec 
G4AVO. 
N ewcastle (Tyne & Wear Repeater Group)-Flrst and third 
Wednesdays In each month. Arts Common Room, University of 
Newcastle. Membership Is open to all amateurs. Contact G3URE for 
details. The repeater was due to commence tests on 28 November 
and reports giving location, power and antenna used are urgently 
required and should be sent to sec G3URE'. The beacon is now 
under the control of this group, and has been In operation since 
11 November, using the callsign GB3NEE on 144·935MHz. At present 
it is on low power but will run 30W erp when a fault on o/p stage Is 
rec tified. The group hopes to get a representative on to the RSGB 
Repeater Working Group soon. 
South Shields (SSD&RS}-Fridays, 7.30pm. T rinity House. Old 
and new members welcome. Sec GBBQF, 67 Lauderdale Avenue, 
Kings Estate, Wallsend. 
Sunderland (SARS)-This club Is at present without a head­
quarters. Contact sec GBBQF. 
T y neside (TRC)- Mondnys, Bpm-9.JOpm. The Community Centre, 
Vine Street, Wallsend. Sec F. Addison, 3 Wiiton Close, Whitley 
Bay, T yne & Wear. 
Middlesbrough PORC Is considering the lormallon of a repeater 
group. Contact GBEIA for detalls. 
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REGION 19-RR D.S. Smit h, G4DAX, 151 Hamper Mill Lane, 
Ox hey, Watford, H erts. 

A cton, Brentford & Chiswick (ABCRC)-18 Jan (AGM), 15 Feb 
("lntr.oduction to vhf and uhf" by G4FBK). 7.30pm. Chiswlck Trade 
and Social Club, 66 High Road, Chiswlck. 
B arking (BR&ES)-Mondays (Construclional), Wednesdays 
(CCTV techniques), Thursdays (Informal). Morse classes Tues­
days. 7.30pm. Westbury Recreation Centre, Westbury School, 
Ripple Road, Barking, Essex. Sec G8JEG, tel 01-599 1103. 
C heshunt (CDRC)-Wednesdays, 7pm. Rosedale Sports Centre, 
Andrews Lane, Cheshunt. 
Chingford (Silverthorn RC)-Fridays, 7.30pm. Friday Hill House, 
Simmonds Lane, Chlngford E4. Visitors very welcome. Sec G4AJ A, 
tel 01-529 2282. 
Ealing (EDARS)- Tuesdays, 8pm. North fields Community Centre, 
Northcroft Road, London W 13. Sec R. Blackwell, 4 Colnbrooke 
Avenue, West Ealing, London W13 8JY. 
East London RSGB Group (Wanstead)-16 Jan ("VHF preamps 
and receiver problems" by GJFEW), 20 Feb ("Digital techniques" by 
G4ALN). Jpm. Wanstead House, The Green, Wanstead, London 
E11. Sec G4CJQ, tel 01-524 3169. 
Harrow (RSH)- Fridays, 8pm. Roxelh Community Centre, Harrow 
(new venue). 
H avering (H &DARC)- Wednesdays, 8pm. British Legion Club, 
Western Road, Romford. 
Holloway (Grafton RS)-7 Jan (Open night), 14 Jan (Junk sale), 
21 Jan (AGM), 28 Jan (" Photographic techniques" by Ivan Norton 
and Don Gookie), 4 Feb ("Industrial rf" by G8EEI), 11 Feb ("Anlen­
nas" by G3ZKE), 18 Feb (Ceefax/Oracle), 25 Feb (Tom's Tools). 
7.JOpm. Holloway Institute, Archway Annex, Hlghgale Hiii, London 
N19. Sec G3ZKE. 
llford RSGB Group-Thursdays, 8pm. 50 Morllake Road, l lford. 
Details from D. T. Sapworth, G3YMW. 
Northolt (British A irways European Div ision ARS)- Flrst 
Monday in each month. Trident Club, Western Avenue, Northolt, 
Middlesex. This club Is open to non-BA employees by Invitation. 
Contact G30UI', tel Amersham 21573 for details. Civil Aviation 
Sunday net at 1100-1200gmt on 3·68MHz, listen for G3NAF or 
GJBEA. 
South Kensington (Baden P ow ell H ouse S cout ARG)-Third 
T uesday in each month, 8pm. Baden Powell House, Queensgate, 
South Kensington. 
Sout hgate (SRC)-Second Thursday Jn each month, 8pm. The 
Green, Wlnchmore Hil l, London N21. Sec G4AEZ, tel 01-366 7166. 
St Albans (Veru lam ARC)-27 Jan (" Elect ronic keyer" by G3GJX) 
24 Feb ("RSGB and regional representat ion" , "GB3HR repeater" by 
G4DAX and G3WCB). 7.30pm. Market Hall, St A lbans. Informal 
meetings on second Thursday In each month at RAF Association 
HQ, Vlcloria Street, St Albans. Sec G4DUS. 
Stev enage (S&DARS)-First and third Thursdays in each month, 
8pm. Hawker Siddeley Dynamics ltd, Gunnels Wood Road. Sec 
Paul Tewkesbury, 267 York Road. 
UK FM Group (Lo ndon)- Second Tuesday in each month, 7.30 
for 8pm. Grove Park Hotel, Junction Bolton/Spencer Roads, Grove 
Park, Chiswick. 

REGION 20-RR G. Mather, G3GKA, 8 Hills Close, Key nsham, 
Bristol 

B ath (B&DRG)- Tuesdays, 8.JOpm. The Crypt, Ascension 
Church, 35a Claude A venue, Oldfield Park, Bath. Hon sec N. 
Grldland, Flat 3, The Paragon, Bath. 
Bristo l (BRSGBG)-31 Jan (AGM). 7pm. Becket Hall, St Thomas 
Street, Bristol 1. Hon sec G3ULJ. 
Bristol (BARC)-Tuesdays 7.30pm. T he University Settlement, 
Barton Hill, Bristol 5. Sec GBHAZ. 
Bristol (Shirehampton ARC)-Frldays, 7.30pm. Twyford House, 
Shirehampton. New members most welcome. G4BWB. 
Cheltenham (CRSGBG)- First Thursday in each month, 8pm. 
The Old Bakery, Chester Walk, Cheltenham. Sec G3Kl l. 
Glo ucester (GARS)-First Thursday In each month, 8pm. Odd­
fellows Club, Barton St, Gloucester. Remaining Thursdays Informal 
club night. G4AVM, The Chequers Bridge Centre, Painswick Road, 
Gioucester 8. Sec G3MA . 
T aunton (T&DARS)-Frldays, 7.30pm. Jelalabad Barracks, The 
Mount, Taunton. Sec G. Swetman, " Little Copse", Monkton Heath­
field, T aunton. Tel West Monkton 298. 
W eston-super-Mare (W s MRS)- Second Friday In each month, 
7.30pm. Room Lewis M2, Worle School, New Bristol Road, Worle. 
GJPQE. 
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Yeo vil (VARS)-13 Jan-(" QSL card design" by G3MYM), 20 Jan 
("2m transverter and linear" by GJXFW), 27 Jan ("Using lets" by 
G3MVM), 3 Feb ("Breaking down rt amplifier circuits" by G3XFW). 
10 Feb ("Setting up a receiving station" by BRS37195), 24 Feb 
("Designing and building a short wave receiver" by BRS37195). 
7.30pm. Due to possible change of venue contact sec G3NOF. 

C your opinion =1 
The Editor 
Radio Communication 
Sir-In your August issue, Mr Bryant mentions, " .•• considerab le 
pressure • . . to establish a citizens' band in the UK". I wonder If he, 
or any other of the vociferous proponents of cb have ever commis­
sioned a proper, NOP-type survey to ascertain If the general public 
wanls It? 

I very much agree with Mr Reynolds's views In your September 
issue but wonder if he Is right about the British nianufaclurers? 
One of the pet themes of cb proponents is that it would give a much 
needed boost to Britain's electronics industry. Well, it has not done 
very brilliantly In the domestic Iv, radio, hi-fi and amateur radio 
market, has it? So why should we expect It to be different with cb ? 

The cost of administration, monitoring, tracing Illegal operators 
and dealing with the Inevitable complaints of deliberate and unin­
tentional interference would require a big increase in the civil 
service at a time when sensible folk are looking for cuts. 

Mr Bryant advises his CBA members to write to ministers, MPs, 
and magazine and local newspaper editors, presumably to create his 
" considerable pressure". May I suggest that every opponent of cb 
does lhe same by reasoned argument so that If and when Parliament 
discusses the subfect, It will have a balanced view? 

Norman Fitch, GJFPK 

The Editor 
Radio Communication 
Sir- With regard to J. G. Johnston's letter concerning one-day 
vhf/uhf portable contests; on behalf of a small but keen group may 
we support his Idea. All too often the non-availability of one or more 
of our numbers for both days has led to an Inability to take part. A 
one-day event would not only make support more likely, but would 
be far more popular with those with domestic responsibi lities. 

May we also take this opportunity to raise the question of power, 
particularly at vhf. T here seems to be a belief, by what we suspect 
is a few, that QRO is a necessity and, although we respect their 
views, we believe the enjoyment of operating would be greatly 
enhanced by a return to a power limit. 

The QRP contest has shown the popularity of a one-day event and 
proven lhe effectiveness of very low power even under adverse 
conditions. 

The Editor 
Radio Communication 

G3GGL, GJJ VJ, G3UDR, 
Contest Committee, A TV ARS 

Sir- Whilst not wishing to indulge in the ssb versus a.m. argument, 
remarks I have heard at local clubs and over the ai r Induce me to 
make this plea for a.m. 

Firstly, many newly-licensed amateurs cannot afford ssb trans­
mitters but can acquire or make a.m. Jobs. Secondly, thousands of 
SWLs got their nrst introduction to our hobby by listening on a.m. 
receivers-sometimes be sets. Again many of these cannot yet 
afford ssb receivers. Thirdly, I know that many amateurs hanker 
after the better speech quality and more leisurely contacts that one 
associates with a.m. 

When I listen on 10m, for example, f find a cluster of ssb signals 
all wedged In between 28·5 and 28·6MHz, with the rest of this nice 
wide band quite unoccupied. So I suggest that we use the top half 
of this band for local chats, and to this end I propose transmitting 
around 29·0MHz, particularly on Sunday mornings, using a.m. and I 
hope that I shall get some contacts on this mode. 

H. S. Woodhouse, G2AHV 
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[members' ads J 
These subsidized flat-rate advertisements are accepted as a service 
to members of RSGB. They must be submllled on the Members' 
Ads order form printed In alternate Issues of Radio Communication, 
or on a postcard similarly laid out. Each must be accompanied 
by a recent Radio Communication wrapper addressed to the 
advertiser, as proof of membership, and a remittance by postal 
order or cheque for 50p (stamps not accepted). They will not be 
acknowledged. Those not clearly worded or punctuated will 
be returned. No correspondence concerning this service can 
be entered into. 

The closing dale for each Issue is the 1st of the preceding month, 
but no guarantee of Inclusion In a speci fic Issue can be given. 
Valid advertisements 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 classi­
fied 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 qual ity 
of goods offered for sale. Advertisements may be edited or abbre­
viated as necessary. 

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

FOR SALE 
H amgear P M1111·8MH% converter, £8. Res lo ribbon mlc, 30n, £5. 
EMI Angel transcription arm, £3. G8HBW, QTHR. Tel Aldridge 
54166. 
H eath HR10B a mateur bands rx, 80-10m, £50. Buyer collects 
London or Salford. G8JDN, House 25, Room 28, Castle lrwell 
Student Village, Cromwell Road, Salford, Lanes. 
K W 2000 with ac power supply, £110. Eddystone 888A rx, £55, 
or offers for either. Buyer collects. G3JXG, QTHR. Tel 0482 797889. 
P ye W estminster W15, a.m./fm, tunes 144-146, transmits 144·825, 
145·00, 145·5, a.m., mic, spkr, manuals for Wt5AM and W15FM, 
will exchange for full cov hf rx, cash adjustment either way. G3VCJ, 
QTHR. Tel 042 434726 evenings. 
S to lle 2010 rotator, as new, £30. Stolle K22, bearing new, £10. Pye 
Tulip mic. GM3GJB, QTHR. Tel Falkirk 23608. 
J oystick via. Joymatch 3A atu. RSGB Great Circle dx map in tube. 
Practical Wireless 1957-62, nearly comp, offers. G4BZL, QTHR. Tel 
0532 582958. 
B arlow W adley X CR30 M k.2 portable rx, ·5-JOMHz, exchange for 
commercial 2m fm mobile rig with toneburst, TR7200, IC22, why? 
Will travel reasonable distance Ealing/Wembley. Hackett, G8JPH, 
9a Crawford Avenue. Wembley, Middlesex. Tel 01-579 0511 ext 35 
work, 01-902 6904 home. 
770R Eddystone vhf rx, exc cond, £120 ono. Rigonda mint 6in 
1v, portable, mains, car battery, £40. Wien digital a.m./ fm c lock radio, 
vgc. L. D. Ireland, Carn hell Green, Camborne, Cornwall TR14 ONA. 
Tel Praze 236. 
G3ZVC board, wkg, 1246AX filter, accessories, £60 ono. Ultra 
Cub, not wkg, R3, R6 xtals, £15 ono. Pocketphone Ix and rx boards, 
good cond, £20 ono. G4FAW. Tel Ipswich 58815. 
Trio 9R- 59D S wit h spkr, £40. CBM SR-36 scientific calculator, 
£20. A. V. Staniforth, 7 Horsley Road, Rochester, Kent. 
Latti ce tower, 30tt In two 15ft by 15in triangular sections, £30. 
HRO 100kHz-30MHz plus 2m valve converter, £15. Lab gear wideband 
multiplier, £3. Various transformers, sae list. Carr by arrangement. 
G3CBU, QTHR. T el 0256 58921. 
T rio JRSOO rx with top b and conversion, £40. Llner2 with preamp, 
vgc. £110. Codar A TS and mains psu, £20. All ono. G4A TZ, QTHR. 
Tel 0423 879328. 
Cossor t039M oscilloscope, spare tube, £10. Set new valves 
KW2000A, £10. Hea1hklt vswr meter, £3. Transistorized Heathkit 
gdo, £3. Antennascope, £2. G3WGF, 18 Wychurst Gardens, Bexhlll, 
Sussex. 
Trio 9R59DS rx, mint cond, only £30. G8JHK. Tel 01-874 0272 
daytime only. 
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Panda C ub I x , works cw three bands, £10. Wavemeters, Class D, 
£4. BC221, £18. RAE course, 31 lessons, £18. G4CZD, QTHR. T el 
Gravesend 61252. 
HF mobile, or base station, FT75 with de psu, vfo, G-whip, five 
band, 80-10, 15 xtals, had QSO with USA while mobile, £170, 
G4DSO, QTHR. Tel 07357 2119. 
Two lattice towers, approx height 35-40ft, sides 15in, to be 
lowered and removed from sile of deceased amateur, price nego­
tiable. Contact through G4CJY. Tel 0494 30018. 
FT101, little used, £220. FT2F fm tx/rx, fltted SO, S20, S22, RS, R7, 
£80. Eddystone EC10 rx, £35. B221, comp, £18. G3JTQ, QTHR. Tel 
01-894 7249. 
B eulah cctv, operating at present on 405 l ines, £75 or will swop for 
gen cov rx, 240/12V. KW Vanguard on 2m, no xtals, £20. Microwave 
Modules SW a.m. Ix, no mic, £30. Phil. Tel Hastings 421936. 
Good con d high band Pye Ranger, less mlc, xtals, handbook. 
Stainless steel 2m mobile antenna, as new. Highest offers by 30th 
of month secure. Buyers collect. Martin Barson, 31 Aldbourne Road, 
Burnham, Bucks. Tel Burnham 3756. 
FT101B, good wkg order, £300. G3LSQ, QTHR. T el 01-435 8331. 
Codar ATS tx, with ac psu and mobile psu, Tavasu mobile whip 
with t60 and 80m coi ls, £30. 160m rx, varicap tuned, £10. Unfinished 
kit DC6HL 2m tx/ rx, all modules partly built, plus XF-9B filter, £40. 
G3Y AS, QTHR. 
HW101, perf cond with HW cw filter, h/b psu and spare valves, 
£160 cash for quick sale. Datong speech clipper in h/b diecast box, 
£18. G3YNV, QTHR. Tel Maldon 55641. 
Multi 2000, vgc, fitted cmos toneburst, SSM preamp with original 
packing, manuals etc, £250. Wanted : 144MHz Monitor rx, scanning 
type preferred. U450L manual. PFIT mic Insert. PFIR gain pot. PFI 
rx board. G8GHZ, QTHR. Tel Northampton 61794. 
Co lour monitor, Pye 19in, handbooks, exc cond, offers or exchange 
for JR599CS or similar rx etc. Various 1 GHz power transistors 
offered in exchange for transistors suitable for 70MHz linear. 
Marconi 1·6- 24MHz ssb exciter, £25. G3PGN, QTHR. Tel 0277 
822891 . 
FT1!>1 /277 Mk2, lb cond, £300 ono. TR2200GX, four months old, RS, 
R6, SO, S20, S21, S22, 523, nicads etc, £140 ono. FRDX400S, all 
filters etc, lb cond, £180 ono. All collect or carr extra. G4BZE, 
QTHR. Tel Exeter 51646. 
TH3 tri-band beam, £60. KW500 linear, £55. KW Viceroy, £70. 
Superb Hammarlund HQ170 rx, £80. G3NUG, QTHR. Tel Radlett 
4435. 
K P202, 6ch, nicads, hellcap whip etc, £80. Sch U10B, wkg, 433·2 
and 433·5, circuit, cables etc, preamp fitted to rx, £40. G8EPQ, 
QTHR. Tel Kings Lynn 61554 after 6pm. 
Westminster FM, scruffy, £40. UHF Vanguard, 30W, wkg 433·2, £60. 
UHF Starphone, wkg 433·2, £50. Tradlpper gdo, £8. PFI tx strip, wkg, 
£5. RCA R44M10 uhf pa, £5. Omega noise bridge, 150MHz, £10. 
Giles. Tel 094 582401. 
Xtal ladder filter experiments, see TT Sept and Nov 1976. HC18U 
xtals, 8·95MHz, £1 each. HC6U, SMHz, £1 each. SAE with remittance 
and order. R. Bowell, 16 Margarite Way, Wickford, Essex. 
Liner 2, mic, manual, mobile mount, exc, £120. Psu, 0- 20V 7·5A, 
regulated, stabilized, ex- computer, superb cond, needs case, £20. 
GSLPE, QTHR. Tel 051-3:14 1819. 
Trio 7200G, channels S'..10, 21 , 22, R6, R7, mic, mobile brackets and 
connecting lead, PSS mains psu wilh digital c lock, manuals, as 
new, £150. cash. Buyer collects. GW3TFQ, QTHR. Tel Port Talbot 
87860. 
Trio tx/rx T S510 and PS510, wkg, £120. 14AVQ antenna, £10. 
Trio rx 9R59D, wkg, £25. All bargains, therefore no offers, buyer 
collects. G2KA, QTHR. Tel Gunnislake 832777. 
Drake tx/rx TR-4C, AC-4, MS-4, psu, spkr unit, as new cond, £400. 
G3XNP, 251 Appleby Street, Cheshunt, Herts. Tel 97 32434, 
Jaybeam 8XV/2m, £8. 6Y/2m, £3. HM/2rn, £1. 70cm Parabeam 
PBM18/70, £t0. Telequipment 051 dual beam scope -i- 10 probe, 
£90. STC relays 2p 2W 5,8oon, operate minimum 20V, plus bases 
1in wide, Hin high, tin deep, 20p each. Buyer collects or pays 
postage. G8FFI, QTHR. 
2m t O-el P arabeam, one month use, £10. Rx BC-453, 200-SSOkHz, 
£8. Teletype tuning fork, 87·6vps, £3. Eimac >Hi5A tetrodes, £2.50 
each. GSL T, QTHR. Tel 032 732321. 
Large stocks of used Iv/radio valves, many obsolete types, must 
c lear, very reasonable p rices, all electronically tested, many barely 
used, mail order only. Send sae. T . Jones, 150 Holmwood Road, 
Enfield, Middlesex. Tel Lea Valley 717612 after 4.30pm. 
Swan 700CX, psu, spkr, T A32 and AR40 rotator with control and 
100ft cable, both new and still boxed, £420 ono, carr paid. Would 
exchange for KW separates. GM4BHH, QTHR. Tel Alness 882483. 
T rio 2m t ransverter T V502, poor location only reason for selling, 
£115. GW3MWH, QTHR. 
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Collins KWM1 d xdaptor, 230 psu, extra xtals, £200. Rarely used 
mint FT101 to Mk2, fan, cw fllter, ext/vfo mobile mount, £335. Two 
Pentax cameras with many extras, £300. Buyers inspect and collect 
Cam area. Tel 0954 60584 after 7pm. 
Heath S 8 303 rx with spkr, SB401 tx, SB620 spectrum analyser, 
with all connecting cables and manuals, exc cond, £350. Prefer 
buyer collects. GSA WV, 37 Denison Road, Lower Feltham, Middle· 
sex. Tel 01-751 2262. 
FL2000B linear, mint cond, inspection Invited, £200 ono. C. J . 
Coward, 11 b Hiiicrest Close, Scaynes Hill, Sussex. Tel 044 4S6 431. 
2m base tx 640PA, six xtals, a.m./lm/cw, £6. Telsco DM-304 
Dynamic mlc, 50K/600!"l and desk stand, £3. QQV06-40R, new, £5. 
Pye/Ekco colour tv, handbook, 691-697 chassis, £1.50. Polaroid 
Swinger 2 camera, new, £3. Large items carr extra. G4AED, QTHR. 
Tel 0953 8821S7. 
A merican GEC heavy duty step-down transformer, 230/115V 
200VA, weighs 231b, £5. Could deliver reasonable distance. G3FQX, 
QTHR. Tel Wlnchester 63906. 
Codar CR70A gen cov rx, good cond, £45 ono. C. Wilcox, 10 
Perrin Avenue, Kidderminster, Worcs. Tel Kidd 5146 evenings. 
EMI oscilloscope WM3, bandwidth 150kHz-4·2MHz, has photocopy 
of manual, £27.50. Buyer must collect. Salisbury, GWSKSF, QTHR. 
S 8 104 Heath all solid-state digital tx/rx, £395. SB644 rvfo, £49. 
HP1144 psu, £59. SB230 linear, £195. SB614 Monitorscope, £79. All 
constructed to prof standards. Delivery arrangeable. G2KF, QTHR. 
Tel Par 2337. 
Pair of M8 M88 70cm beam antennas, few hours use, £40 ono. 
Bryan Hartley, 23 Hastings Road, Thornton-le-Fylde, Lanes. Tel 
Cleveleys 74417. 
FR D X400, mint cond, with manual, £125. Swan 350 tx/rx, exc cond, 
with manual, £175. Can deliver within area. Briggs, S The Grove, 
Whalley, Blackburn BB6 9RN. Tel 0254S2 3366. 
Eddystone 680X gen cov rx , vgc, with manual and four spare 
valves, £70. Buyer collects. L. J. Pink, "Gilbert's Cottage", Church 
Street, Farringdon, Nr A lton, Hanis. Tel Tlsted 4n after 6pm. 
KEN K P202, nicads, charger unit, leather case, toneburst, hellcat, 
telescopic whips, f to uh!, adapter etc, comp portable system, £120 
ono. Will consider exchange for KW2000A, KW2000, with psu, why? 
Replies answered. G4ANW, 16 Chestnut Drive, Broadstairs, Kent. 
FT221, with all Im simplex channels, xtals, good cond, £330 ono. 
Wanted : Stolle type rotator, prefer manual and cheap. GSJHL, QTHR. 
K W 204 t x and KW202 rx , exc cond, £320 ono. Mini-products C4 
coaxial vertical, brand new, £32. PTC2012 a.m. Handt-ranger and 
xtafs 70·26, £1S. Emsac 4m converter, 4·1-4·7MHz I.I., £5. G3TQY, 
QTHR. Tel Loxwood 752933. 
Creed 78, old standards tv, 2t psus, £20. Fidelity mains 3-speed 
4-track mono tape recorder, £15 or offer. Japanese telescope 15- 50 
x , inc floor tripod, £8. GSBMI, QTHR. Tel 0535 62S59. 
Liner 2 w ith preamp, as new, £115. G3USP, QTHR. 
Storno Visco unt, 4ch, S20, S21, S22, RO, Modular Electronics 
preamp, two sets control gear for use as base. station and mobile, 
exc cond, £45. Pye base station Ix, 25W on 2m, £1 o. Buyers collect. 
G3UJK. Tel 049425491 . 
Heathkit S8101 cw filter, HP23A psu, SB600 spkr, £190. Monitor­
scope SB610, £45. Manuals. G5DS, QTHR. Tel 01-390 1566. 
AR88D rx, manual, £35. Buyer must collect. Wanted : FR50B or 
similar. K. Vickers, 2S llmington Close, Matchborough West, 
Reddltch. Tel Reddltch 23466. 
Xtals-HC6U, 5·5, 7·5, 1S, 25, 30, 32, 32·5, 33, 33·5, 40 and 96MHz, 
£1.25 each. HC1SU 73 and SOMHz, £1 each. QQV03-20A (2), £2.50 
each. QQV02-6, £1. MC1495D (2), £2.50 each. SL640C, £2.50. 
2N3623 (3), £ 1.50 each. 40673 (3), 45p each. BA Y96, £4.50. G4AJC, 
21 Northcraft Road, Ewell , Surrey. Tel 01-3931876 evenings. 
Collins 75 S-1, good, no mods, £175. FT101 Mk2, cw filter, fan, as 
new, £290. Both original owner. Prefer buyers collect. G3BIQ, QTHR. 
Tel Blandford (Dorset) 2923. 
Pye W estminster W15U , as new, £55. Vanguard AM25B, £10 ono. 
Class D wavemeter, mains operated, £6. BC221, mains operated, 
£15. CSE Swanco 160m separates, transistorized, £25 pair. GW3-
WMY, QTHR. Tel 0222 751522. 
Advance V olstat cons1ant voltage transformer, type CVN250A, 
i/p 190-260V SOHz, o/p 240V 250W, ideal for colour printing etc, £35. 
Buyer collects. Patterson, 16 Norton Road, Stourbridge, West 
Midlands. Tel Stourbridge 2689. 
TA33J r 45ft coaxial , as seen but lb when last used 10m, buyer 
dismantles and collects, £17.50. Cyril Brown, GW301M, 125 London 
Road, Holyhead. Tel 2304 office hours. 
T R2200, wkg but no xtals, £50. Tel 0323 762252. 
Shack clearance. Akai X100 tape deck, offers. Codar A TS, T2S, 
£15 each. 70MHz B44, £10. 1475 rx, £10. LG300, £15. STC aircraft 
hf rx, 2- 18. £10. R209, £18. Command rx, £17. Pye Vanguard, £5. 
Buyer collects. G3EIW, QTHR. 
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Honda small petrol generator, model E40, 250/110V, 40W only. 
Eddystone 898 dial. Offers. G8KLO, OTHR. 
FT/FP200 10-80m b lack model, three months old, £250. Collins 
51J2 gen cov rx, immac, £200. Futaba 6 radio control system, M 
series, six servos, as new, £160. Wanted: Collins 75A·4 rx. 
McAllister, 21S Eckfngton Road, Coal Aston, Nr Sheffield. Tel 
Dronfield 413413. 
2m llnear, 1-4W l/p, 15-25W o/p, for IC202, £20. Varactor, 2m f/p, 
70cm o/p, 30W, £8. G8ATK 2m tx, 10W, £4. HW17A tx pcb with 
valves, £2.50. 240-12V 1 ·5A VST transformer QOV02-6, 2 off, £1.50. 
S. M. Sherratt, 32 Springfield Way, Cranfield, Beds MK43 OJN. 
FT200, FP200, £ 180 ono. Katsuml speech comp, £6. Ma.ins voltage 
regulator, 25A, £10. O·f!A variacs, £3. 4A variac, new, £6. 70cm 
varactor tripler, £8. 4CX250B, £2. 3-20, £1. FT243 2m SM Hz xtals, £1 
each. GSCXT, 46 St James Close, Hanslope, Bucks. 
9R59DE rx, voltage stabilizer, SPS matching spkr, handbook etc, 
£40. G30GP. Tel 01-39S 3953. 
A R88, needs attn, to swop for E-zee match or any atu, h/b or other­
wise. G3ZDF, QTHR. Tel 07914 5112. 
Liner 2, with mains psu, mobile mount, manual, £95. Garex 144· 
2SMHz converter in dlecast box, £6. Tektronix 543A cro with type H 
plug-In, offers or exchange for Creed 7B and converter CV89A/URA 
SA. GWSHDH, QTHR. Tel 0792222S7 after6pm. 
Liner2, PA3 preamp and Pye Insert fitted, plus Belcom power sup­
ply, still under guarantee, £150 the lot, ono. Sentinel converter, 2S· 
30MHz I.I., £10. Buyer collects or pays carr. G8LIH, 52 Lingfoot 
Crescent, Jordanthorpe, Sheffield, S Yorks SS 8DB. 
FTDX401, with set spare new valves, £285. Prefer buyer inspects, 
collects. Burgis, 11 Morningside Avenue, Porlchester, Fareham, 
Hanis. Tel Portsmouth S12611 ext 102 day. 
TS520 tx/rx, vfo 520 external vfo, TV502 2m transverter, all absol· 
utely mint, with manuals, cables etc, October price £675. Prefer not 
to split. All sensible offers considered. G8WS, QTHR. Tel Maiden­
head 23239. 
Microwave Modules MMV432 high powertrlpler, BNC connec­
tors, almost new, £17. PR40 preselector, £4. 4m h/b let converter 
28-30MHz i.f., £4.50. Lye Communications fm discriminator 455kHz 
I.I., £2.75. 35·000MHz xtal, 75p. GSLHC, QTHR. Tel 021 476 1161. 
Swan 270 Cygnet 80-10m ssb tx/rx, 260W pip, Integral ac/dc ps u, 
comp with dynamic mic, £150. Lafayette HE-40 gen cov rx, £15. Class 
D wavemeter, £6. Heath scope 051, £20. G3UJI, QTHR. Phone 
07S2 614570. 
FL2500 Yaesu Musen linear amp, £125. G4GI, QTHR. Tel 0522 
720366. 
20.2m quality h lb transverter, built In psu, SOW o/p mosfet, rx con­
verter, £50. R216 rx, 19-150MHz, cw/a.m./fm, matching mains psu, 
£55. Buyer to collect or can deliver 50 miles. G3MWV, QTHR. Tel 
Cromer 2S72 evenings. 
Stornophone 500 vhf hand portable t x /r x, Ix mid band, with 
spare nlcad, no details, £15. Pye Westminster tx, built in diecast 
box, Sch fm on 2m, 12W o/p, automatic toneburst, £35. Storno fm 
h/b QOV03-10 Ix board, £6. All carr extra. GSENI, QTHR. Tel 
Cheslyn Hay 415374. 
Drake 2C Q-multlplier, calib rator, noise blanker, spkr, £90 ono. 
GW3UJB, 6 Matthew Road, Rhoose nr Barry, Glamorgan. Tel 
Rhoose 710079 anytime. 
Microwave Modules 144152/LO converter , BNC sockets, as new, 
suit Yaesu FT620, £14. Wanted: Pai r of 6or 10ch oscillator boards 
for Pye uhf Westminster W15U. G8AYY, QTHR. 
Hammarlund HQ170A rx, £110. HX50 tx, top band to 10, £SO. KW 
swr bridge and power meter, £10. KW dummy load 75S2, £10. AYO 
Mk4 valve tester, £40. All ono. G3TPI, 29 Yo:k Road, Loughborough, 
Leics. Tel Loughborough 61032. · 
Shack clearance. HW7 QRP rig. G3LLL Holdlr.gs. FT101 speech 
clipper. Heathkit G-125 Q-multiplier with manual. Yaesu FV101 
Mk2. 30ft Telomast with guys etc. Metrosound ST20 stereo amp. 
Offers. G4BUE, QTHR. Tel Newick 2394. 
Collins TCS12 rx, 1·5-12MHz a.m./ssb, mint cond, inc psu and 
comprehensive manual for all TCS 7/12 equipment, £27.~IJ ono. 
Lees, 450 Castle Lane West, Bournemouth. Tel 517200. 
Collins TCS rx, 1 ·5-12MHz, wkg lb, £10. Heathkit RA 1 amateur rx, 
as new cond, 100kHz calibrator, £40. HRO-MX with five coils, 
suitable for spares, £5. Hiii, 114 Green Lane, Castle Bromwich, 
Birmingham B36 OBX. Tel 021 747 4570 after 5pm. 
FR101D 160-2m. Datong FL1 audio agile r.1ter. Both mint cond. 
Offers. Lewis, 73 Lomond Road, Spring Bank West, Hull, North 
Humberside. 
Eddystone840C rx, vgc, £45. PR30 rf preselector, 1 ·5-30MHz, mains 
powered, £5. Codar A TS tx, mint cond, with mlc, £30. TW 2m 
converter, 28-30MHz I.I., mains powered, good wkg cond but needs 
alignment, £5. Wien auto cassette recorder, £5. G3ZOH, OTHR. Tel 
Biggin Hiii 71342. 
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Jaybeam 2m 5 over 5 slot, £8. Joystick deluxe copper elements 
with mobile roof mountings, £8. Joystick tapped with atu, Joymatch 
coll, comp, £8. QM70 high power transverter, 28/1 44, unused, 
maker's carton, £85 ono. G3JNY, 2 St Mary's Close, Garforth 
LS25 1 H L. Tel Garfo rth 3058. 
Liner 2 preamp and accessories, £120. SX Yagi, £10. KW Vespa 
Mk2 with KW201, £180. Wanted : HF tx/rx, FT200, FT201 or similar. A. 
Brown, " Branting", Shoppenhangers Road, Maidenhead. Tel 30185. 
TW phase 2 10-2m transver1er and mains psu, exc cond, £60. 
G3PSH, QTHR. Tel Thatcham 62289. 
Trio TS510 ssb tx/rx, w ith PS510 80-1 Om, vgc, offers around £180. 
KW E-zee match. G3SNA, 24 Oak View Road, Greenfield, Oldham, 
lanes. Tel 045 77 2790. 
HW7, handbook, Info on mods, leads, dummy load, £30. Marconi 
Atlanta rx, handbook, several radio textbooks, RAE revision 
manuals, exam papers and manual of marine radio, £10 lot or split. 
Keeling, G4EUW. Tel Brightllngsea 3071. 
ML generator, 12V In 500V out, £3. Hand driven HT gene, 600V, 
£2.50. Three linear ampliflers, sae or tel for details. UHF frequency 
meter with HRO type dial, £5. G2MF, QTHR. Tel Sheffield 360210. 
Datang rf clipper, module In attractive case, vgc, £24 plus postage. 
G8JKA, QTHR. 
Telford TC10 Mk2 multimode2m tx, fully tunable fm/ssb, as new, 
£130. Telford TC7 2m tunable i. f. with GSAEV converter and band­
searcher, vgc, £40. G4FAI, QTHR. Tel 01-807 3537. 
SSB tx/rx, 160-10m, i comp, comprises G3ZVC 9MHz exciter, dual­
gate moslet preselector, vfo plus switched xtal oscillator giving 
500kHz segments at signal frequency plus 9MHz, all Individually 
boxed, only requires pa stage, £85. G3WUN. T el Rochdale 57353. 
9MHz ssb i.f. strip, two KVG XF9A filters with carrier xtals, £35. 
Microwave Modules 2m converter, 2-4MHz, £10. GBKDR, QTHR. 
Tel 061 224 7880 evenings. 
Eddystone 898tuning dials, brand new, £11.80. Eddystone ceramic 
plug-In coll formers with base, £2.80, post extra. GW3SFC, QTHR. 
Tel 068 588 4880 after 5pm. 
"Bulletin", "Ril.dCom" ilond "SWM" 1950-75, offers. Venner 
Electronics frequency and time measuring Inst, de to 15kHz, £28 
ono. Kokusal mechanical filter, 455kHz with matching xtals, £10. 
Clevite ceramic fllter, 465kHz, £4. New valves 5B254M, £3. Pair 
matched 5B252M, £5. 5B257M, £2. Wanted : Codar ATS Jn good cond. 
G3HBZ, QTHR. Tel Sunbury-on-Thames 82262. 
Storno Viscount, comp control box, cables, 145·5MHz, a GBAKA 
conversion In fb cond, will exchange for similar low band Storno 
or sell, £30. Wanted: Low band Cambridge, dash mounted. G3HAS, 
QTHR. 
RTTV Creed 7E/RP teleprinter, with silence cover and base, exc, 
£35. Creed 6$6M ·auto Ix, £10. Power Equipment paper winder 
with baling ball, suitable for all Creed 7s, £15. All items carr or 
delivery extra by arrangement. G3RDG, QTHR. Tel 01-455 8831. 
Welwyn 500 dummy load, 12 by i in, new, £2. Marconi 600kHz 
B7G xtal, £1. Cradle for Pye Ranger, £1. Geloso vfo calibrated dial, 
80-10m, new, £2. Pye Reporter service manual, £2. Carpenter 
4H4(Z) polarized relay, £1. Denco CT7/B valve coll turret, 1 ·5-30MHz, 
circuit, £3. Denco CP3/F valve coilpack, lw/mw, 1·85-18·75MHz, 
circuit, £2. Minimitte r 160m control unit, vfo tune, standby, send, 
metered, 12V relay, £2. Morse key, plated, £3. Gardners transformer, 
3 phase, 6·3V outputs, plus 22V, £3. Compact modulator, pair 
6l6s, 20W, requires p/p, £3. Valves, used, several 6AW8A (Mosley 
rx) , 6L6M, several 6L6G, 5R4GY, 1625, 25p each. 4X1500, £2. G3MBl, 
QTHR. Tel 01-445 4321. 
Pye 2m base station t x with vxo, £15. Redifon RSOM gen cov 
rx and psu, £.22. 2m converter, £4. Swan 350 tx/rx, £210. Hallicraf1er 
SX36A vhf rx, 2S-135MHz, fair, £15. Other Items, sae //st. Callers 
Saturdays only. G3VOJ, QTHR. Tel Maldon 52757. 
SEI 5·2MHz ssb xtal filter QC1246AX, with carrier xtals, £16. 
Wanted: Trio T599 or similar tx. G3SVL, QTHR. Tel Camberley 
64330. 
Emsac 2m a.m./fm tx, f1t1ed 6ch plus mic and psu. £15. Heath 
GR64 gen cov rx plus Q-multiplier, £22. Assorted microwave 
components, offers. GSYC, QTHR. 
Eddystone 740 gen cov rx, BFO S-meter, circuit diagram, wkg 
order, good cond, offers over £30. Bodlgian, 37 Sandy Lodge Way, 
Northwood, Middlesex. Tel 25074 evening, Chesham 2462 day. 
Trio 22006, five xtal channels, nlcads, leather case etc, good cond, 
one year o ld, £85 ono. Telford TC1010w 2m tx, fm/ssb/cw, 18 months 
old, good cond, £80 ono. GSJRI, QTHR. Tel 0323 31518. 
Tx, a.m., 35W de, 6146 pa, plus modulator, four xtals, £8. 70cm 
trip/amp, 2X 3/20As, £10. Converter 2m, h/b, 4·5-6·5MHz I.I., £4. 
Aluminium mast tubing, 9ft by H in, 99p each. New meters, H by 
H, 50mA plus 1 mA, £1.80 each. Cambridge i.f. board, 10·7-465kHz, 
75p. New 741 op-amps, 20p. Xtals, 40MHz and 46·5MHz, for 2m 
converter, £1.80 each. Carr extra. G8CJO, QTHR. Tel Bristol 772435. 
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FT2 Autoscan tx/rx, 12/240V preamp, five simplex channels, pi/be, 
lo/mh, po/na toneburst, diode switched to repealer channels, 
mobile mounting bracket, manual, £145. Pocketphones PF1, good 
order, fltted 70cm xtals for RB4. G3FWA, QTHR. Tel Bedford 
854687. 
Trio TSSOO, with spare 6146Bs, £135. Advance DMM3 digital 
multimeter, needs attn, £12. Three 20ft lengths hollow fibreglass 
poles, 31n diameter, £5 each. 13ft Island Plastics fibreglass fishing 
dinghy with trailer, £220. G3AZI, QTHR. Tel 0772 37815. 
Pye uhf channelized Vanguard CR150, RA17 tuning heart, 
6146s, xtals, slg gen, high voltage variables, many other items of 
vhf/uhf Interest, listed. G2CPM, QTHR. 
Liner 2, Inc mic, mobile mount, handbook, £110 ono. Pye Cambridge 
Im boot mounting xtals RS, no loneburst but with all cables, control 
box, l/s and mlc, £30 ono. URM203, 750 , Sp metre. G3LFM. T el 
Reading 64712. 
Codar de power supply, £10. Codar control unit, £3. Topmoblle 
rx, £7. LG300 power pack, £10. Buyer collects. HW23A power 
supply, £30. HW12 for spares, £10. BC453, £5. G3RB, QTHR. Tel 
Whitley Bay 530504. 
T elequipment D31·R db scope, de 6MHz, £25. Bush CT V-25, 
needs new eht multiplier, £45. Sundry colour and mono tv bits inc 
good 191n tube, sae for list. GBA TC, 123 Merritts Hill, Northfield, 
Birmingham. Tel 021 475 7638. 
70cm transver1er, h/b but good, 28MHz l/p, dual conversion Ix, 
28MHz, 129MHz, 432MHz at SW p.e.p. o/p, £70. Strumech 60ft 
Versatower, vgc, £200. Delivery easily arranged. T. Forrester, 68 
Park Road, St Annes, l anes. Tel St Annes 727825. 
QTH Bucks, semi-detached bungalow, two bedrooms, living room, 
large kitchen, garage, very good uhl site, GB3SC 25dB over noise, 
neighbours happy, £15,350. G8AUG, QTHR. Tel Chesham 71909. 
Vaesu comp beginner's station, all as new. FR50B rx plus 
calibrator, xtal, £55. SP50B, spkr, £3. FL50B tx, 50W plus vox, £60. 
FVSOB vfo, £25. YD846 mic, £5. KW107 Supermatch, £65. TE701 
bridge, £15. Medco filter, £5 ono. Buyer collects or carr extra. 
GM4BVU, QTHR, nl Ham/Ito~ 23121, 
K W204 tx, vgc, £180. Brenell 61 O tape deck with three heads and 
some electronics, £110. G4CRY, QTHR. Tel 0642243241 office hours. 
Digital clock ics, AY-5-1224 (basic clock). MK50253N (clock/ 
alarm/snooze etc). sub-min 32·768l1Hz xtal, CD4011 , C04025A, 
C04020A, 7 off MAN 7 0·3in seven segment leds, quad seven-segment 
dll display, all new and unused, £18 ono the lot. G8DEV, 15 Chapel 
Fields, Swinford, Lutterworth, l eics LE17 6BS. 
Redlfon GR286/STR28 marine vhf, comp with remote control 
unit RC91, handbook, £55. Valves, maker's original cartons, B rimar 
6146, £2.25. Elmac 4CX250B, £5.25. RCA1625, £ 1.25. G3JMJ, QTHR. 
Tel 073 271 3467. 
Hy-gain 14A VQ t rap ver1ical, with LC-80Q loading coll covers, 
all bands 80-10m, good used cond, full maker's instructions, £27. 
G3UYG, t t South Park Road, Gatley, Cheadle, Greater Manchester. 
Tel 061 491 0688. 

WANTED 
External vfo SE600 GTB. Can't get It up, exchange HQ1 beam for 
18AVT or why? G3KMH, QTHR. 
FT101, FT101B mobile linear. Heavy duty rotator, Y0100 or 
similar. Small oscilloscope. R216 or similar vhf rx. VHF handbook. 
Multimeter. G3NZT, QTHR. Tel 044 83550. 
Good clean Oskerblok or Heath power meter. GBKA T, QTHR. 
Tel Wantage 4943. 
Information, circuits, manual for Redifon RSOM, buy or loan. 
Circuit for KW Vanguard. S. Webber, 115 Armstrong Street, 
Grimsby, South Humberside DN31 2QQ. 
Schoolboy requires gen cov rx, ssb/cw/a.rn. , must be in full wkg 
order, eg AR88, CR100, HRO, Eddystone, 840C or similar. Can 
arrange carr. Tel Grange-over-Sands 3240 after 6pm. 
Manual or circuit diagram for Panda Explorer Ix, purchase or 
loan. G3REB, QTHR. Tel Churchdown 714321. 
Pye Cambridge or Storno for 4m, must be In lb cond, inc all 
control cables etc, either Dash mount or Bootmount a.m./lm, good 
price paid. A. J, Lees, 450 Castle lane West, Bournemouth. Tel 
517200. 
Beg, borrow or buy handbook for Cossor scope 1049 Mk3. 
G3HHR, QTHR. 
Heathkit HW12 (80m) tx/rx and HP23 ac psu. G3JBU, QTHR. 
Accommodation for electronic engineer in central Scotland, 
must be near GB3CS. GM4DDO, QTHR. Tel 0224 34165. • 
Marconi Marine morse key, original manual, for Eddystone rx 
model 840C. For sale: Heathkit rx HR10B, HRA10-1 xtal calibrator, 
£80. Tx DX40U and vlo model VFIV, £20. Buyer collects. Robert 
Williamson, 13 A ntrim Road, Ballymena, Co Antrim, N Ireland. 
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Drake MN2000, state cond and price. G4CHP, QTHR. Tel Swains­
thorpe 365. 
Maintenance service to my AR88. G6BJ, QTHR. 
Wanted urgently, hf ssb/cw tx/ rx. Electronic key "paddle", valves 
type EF95/EAK5. HF quad antenna. F. J. Crisp, Rame Barton, Rame, 
Penryn, Cornwall TR10 9DY. 
Low e 2m Monitor rx 1460, less xtals. HC25U, 12·0417MHz. G31FV, 
QTHR. 
Hy-gain vertical antenna 12AVQ, and Mosley trap dipole TD-3Jr. 
Absorption wavemeter or grid dip meter for hf bands. F. W. White, 
G4FLW, Medina, Seaway Lane, Torquay. Tel 67353. 
Trio T X599, son lpf swr bridge, and dummy load. 75!.1 dummy load 
and 2m Yagi, will consider alternative Ix. Fb cond all items and no 
mods. All letters answered. G3WXT, QTHR. 
Yaesu vfo type FVSOC, your price paid. GW3GAH, Geralon, 
Benllech, Gwynedd. 
Electrolytic capaci tors, 8MFD 600V wkg, 16+ 16MFD 500V wkg. 
Redman, Scolt, Ploughman's Piece, Thornham, Norfolk. 
Morse key type D , ref 10F/7373, for W1RW. Reply to G2BVN, 
QTHR. 
KW E-zee match atu. Xtal calibrator for National NCX5 Class 0 
wavemeter. Millar, 16 Kllnburn, Newport on Tay, Fife. Tel 3069. 
KVG XF-9B with both xtals. 2 6146B. A ll items mint or vgc. 
G3XVP, QTHR. Tel Leeds 812064 alter 7pm. 

3 April 
17 April 

22 May 

5 June 

12 June 
12 June 

19 June 

17 July 

Mobile rallies calendar 
White Rose Rally, Lawnswood School, Leeds. 
North Midlands Mobile Rally, Drayton Manor 
Park. 
Northern Mobile Rally, Victoria Park Hall, 
Keighley. 
Maidstone Mobile Rally, "Y" Sportscentre. 
Details from G3WXL, QTHR, or Maidstone (0622) 
890031. 
Longleat Mobile Rally. Delails nearer the date. 
Elvaston Castle Rally, near Derby. Further 
details from P. Neal, G3WFU. 
Royal Naval ARS Mobile Rally, HMS Mercury. 
Organizer: M. Puttlck, G3LIK, 21 Sandyfield 
Crescent, Cowplaln, Portsmouth, Hanis P08 
8SQ. 
Cornish RAC Mobile Rally, Truro Rugby Club 
Ground. Details from G3NKE, QTHR. 

14 A ugust Derby Mobile Rally, Lower Bemrose School 
(Rykneld School). Details from G3FGY, QTHR. 

Looking ahead 
22 Januar y-RSGB Presidential Installation, House ot Commons, 
London SW1. 
24 A prif-NRSA Convention, Belle Vue, Manchester. 
6-8 May-RSGB International Radio Communication Exhibition and 
Convention, Alexandra Palace. London. 
17·18 September-NW Amateur Radio Convention, University of 
Lancaster. 
27-29 O ctober-ARRA Exhibition, Granby Halls, Leicester. 
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East Midlands Amateur Radio Group Lec ture 

7.30pm, 23 March 1977 

Radio Spectrum Utilization 
(Co-ordination or chaos) 

by 

Dr J. A. Saxton, CBE, DSc, PhD, CEng, FIEE, FlnstP 
Director of the Appleton Laboratory 

at 

S t Helen's House, King Street, Derby. 

Admission by ticket. Seating limited 

Details from Tom Darn, G3FGY, QTHR, or Ripley 2972, 
or from local club secretaries 

BC221, with power supply, mod, charts, circuit. Any information on 
xtal calibrator no 10, wlll return or buy. GM4AWH, QTHR. 
H eathkit SB610 M onltorscope. HM102 wattmeter/swr. G4EGR, 
QTHR. Tel Bristol 772804. 
FR101D, FR400SDX or JR599, no mods, all letters answered. 
G2BCA, QTHR. 
10,0000 wire-wound anti log potentiometer. not more than Hin 
diameter, must be good electrical cond, please have look in your 
Junk boxes, cash by return post, antllog only usable. Mitchell, 38 
Portway Crescent, Ewell, Epsom, Surrey KT17 1SX. 
Cash waiting for portable 2m fm tx/rx. Fosler, 14 Audley Close, 
Lytham St Annes FY8 4RT. 
Keen collector wants good xtaf set. Early components. Eddy­
stone base board ceramic valve holders. Pair Lissen or Colvern dual 
range coils. Varley "Nlclet" If transistors. lgranic honeycomb coils, 
holders, hf chokes, grid leaks, early battery valves, anything interest­
ing. Richardson, 2 Edna Road, Maidstone, Kent. 
Easington ARC G4APN, wishes to purchase modern tx/rx. A ll 
replies answered. Details to sec G4COI, QTHR. 
UHF equipment for portable forays in local mountains. High 
gain 70cm antennas. Transverter 12V operation. Quantity BFR90, 
BFR91 low noise uhl transistors. Valve or transistor llnears. Des 
Walsh, EISCD, Ballylynch, Carrick-on-Sulr, Co Tipperary, Ireland. 
KW2000 B or E with ac psu, above average price offered for equip­
ment in first-class cond, will collect 50 miles radius. G3PZF, QTHR. 
Tel St A lbans 57665. 
Manua l, circuit o r any Information Marconi hf rx HH00-2301-01. 
Franklin, Royal Jordanian Air Academy, Amman, PO Box 6191, 
Jordan. 
One or two 572B triodes. GW3KYT, 23 Lon Pendyffryn, Llanddulas, 
Clwyd. Tel Llanddulas 737. 
Two b rand new boxed 3·500Z val ves. Copies Ham Radio 
October 1971, November 1972, July 1974, February, June, September 
1975. G3DAM, QTHR. 
T op band tx, ssb/a.m./cw. G3JWC, QTHR. 
Short wave rxs, for young but eager members of school radio club. 
GW4CJC, OTHR. 
KW2000B, with ac psu, mint cond, would travel reasonable.distance 
to inspect. GSVT, QTHR. T el 0279 53172. 
S32A Telequlpment oscilloscope operating manual, or copy. 
Burns TC101 absorption wavemeter. J. W. Henderson, 53 Dumyat 
Drive, Falkirk. Tel Falkirk 25559 after 6pm. 
T x l rx in really good cond, Heathkit, T rio, Yaesu etc, would collect 
reasonable distance. G3WY, QTHR. T el Evesham 45497. 
T 599 Trio tx, silverfront panel version preferred, buyerwlll collect. 
G3SVL, OTHR. Tel Camberley64330. 
TR7010. VFO 30. Datong FL1 filter. QM70 144 PASO linear. HC25U 
xtals 8·0-a·SMHz. 12V coaxial relays. Swan 500 or 700. G3AZI, QTHR. 
Rotator, Stolle 2010 o r COE AR40 or similar, wkg or not, state price 
and cond. G8KLV, 9 Downham Mead, Chippenham, Wilts. Tel 0249 
713682 alter 5pm. 

ROBOT SSTV 
SOLE U.K. CONCESSIONAIRES 

AERO & GENERAL SUPPLIES, NANAIMO HOUS E, 
32 Ruflo rd Ave nue, Bramcote , Nottingham, NG93JU. 

Tel :· 0602-397588 

ANTENNA OKAY? 
Working PROPERLY? Find out FAST with an ANTENNA NOISE BRIOGE. 
Moeiaufe rndlatlon rcsi sto.nco 20-200ohms and rosonant ftequency 1- 150MHz. 
MAXIMISE your sl onal . EASY to make, all parts, wound tri1insformer, prinl&d 
circuit, caso, rnshuctlons, money back assurance. ONLY £8.20 lnc post, airmail 
£1.20 Cllilro. 

CAMBRIDGE KITS 4S(RN) Old School Lano, 
Miiton, Cambridge 

G1DYM AERIALS 
All aerials custom built by G2DY M, Ex-BBC Transmitter and 
Aerlal Engineer. 

Consult us for Design an d Adv isory Service, send large 
S.A.E., 3 x 6!p stamps. We will quote you for Custom building 
aerials to your individual requirements, and space available. 
LAMBDA ANTENNA STUD FARM, WHITEBALL, 

WELLINGTON, SOM. 
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INTRODUCING. • • 

THEISBEI RANGE OF VHF/UHF FM SCANNING RECEIVERS 
1. THE OPTl-SCAN (illustrated right) 

A completely new approach. This monitor RX digitally derives 16,000 different 
frequencies, BUT NEEDS NO CRYSTAL . Channel selection Involves Inserting 
a card into a panel slot, where its programme is "read" by optical means and the 
frequency digitally synthesized. Frequency spacing 5kHz, or 12tkHz to order. 

The cards (five supplied) are programmed initially by reference·to the code lists 
supplied and up to ten frequencies can be programmed on each card. Cards have 
spaces for frequency ldentiflcation. 
Amateur Model Ranges: 28-54MHz., 56--82MHz., 138-164MHz., & 430-439MHz. 
Please note that frequencies from any of these ranges can be mixed on ONE card 
If required. Commercial/aircraft band models available, also A.M. model. A ll 
models supplied with built-In speaker, 12V DC 230V AC power leads and TWO 
plug-In aerials. Cabinet and panel finished in soft-black, bezel in satin chrome. 
Size: 66·7mmH x 200mmW x 254mmD. 
PRICE: £229.00excluding VAT, but including carriage. At the time of going to press 
changes In VAT rates seemed likely. Our prices will in future include VAT, when 
the rate is known. 

PRICE £106.25 excluding VAT, but Including carriage 
and crystals. 
OR £86.75 Excluding VAT &. Crystals, but including 
carriage. 

3. POCKET SENTINEL (i llustrated right) 

VHF & UHF models available. Both models Identical 
size 165mmH x 70mmW x 35mmD. Each will scan 
4 channels. Both models have volume and squelch 
controls, switch for channel lockout and a switch which 
allows user to manually scan all channels. 

Provision for earphone (supplied). Operates from 
four AA size dry cells or Nicads. Charger Inlet is pro­
vided for use with nlcads. W eight 12-1- oz., with batteries, 
and consumes 50mA when fully squelched. 

Telescopic whip supplled. Helical aerials extra. 
£4.75 includlng VAT. 

2. THE SENTINEL (illustrated left) 

Similar in appearance to the Optl-Scan, but smaller. (57mmH x 152mmW 
x 191 mmD.) This Monitor Receiver will scan any 8 Channels In the range 
144--171MHz. Priority channel feature p(ovldes instlii'll shift when a signal 
appears on that channel. Scanning can be automatic or manual, and lockout 
enables any single or combination of channels to be monitored. 

Sentinel 2 operates from 12V DC or 230V AC, two leads being supplied. 
tt comes complete with built-in speaker and mobile mount. No aerial is 
supplied. The receiver Is crystal controlled, and Is available with or without 
crystals. If crystals are required, please give your choice of eight-any 
standard simplex or repeater output frequency, or mixture. 

PRICES: VHF Model (2 Metres) £65.50 Excluding VAT, 
but including crystals and carriage. (Please state choice 
of 4 frequencies) 

VHF Model (2 Metres) £54.95 Excluding VAT & Crystals, 
but Including carriage. 

UHF Model (70cms.) £63.50 Excluding VAT, but Including 
one crystal (433.2) 

UHF Model (70cms.) £61.25 Excluding VAT&. Crystal, but 
including carriage. 

ALL Is BE I EQUIPMENT IMPORTED BY REVCO ELECTRONICS LTD., 

OF MOORSIDE. SOUTH BRENT, SOUTH DEVON TQ10 9AN. (Sole Importer). 

Large s.a.e. will bring full details of all models from the importers, or from 

TPX ELECTRONICS 
P.O. BOX 6, BARNSLEY S70 1AA, SOUTH YORKSHIRE. 
SOLE NORTHERN DISTRIBUTOR FOR t saE I PRODUCTS (Retail and Trade) 
Evening telephone answering service on 0226-78-4219 

Agents : T . Oakley, GSIWA QTHR. Phone 0482-886392 (evenings) 
Thanet Electronics, H erne Bay , Kent 02273-63859 
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(1)ijfi1# ELECTRO~~[~ 
70cm REPEATERS ARE HERE NOW 
THE COBRA 
Thls unit Is desfgned to bo uaod In conJunctlon with a 2ni fm 1ranscerver lo allow 
lho op,retor access to the 70cm band In both almptox. tind repeater modes. Tho 
normal functions ol the 2m trnnscelvor aro rotr!llned and 70cm opernlion may bo 
ochloved by o Glmple fllck of n switch. 70cm rocolvod slgnals aro converted down 
In 8 llnoar mennor to the 2m b1tnd. 2m lrnn1mU 1lgnnl la trifJlod In frequency to tho 
70cm band. Because the COBRA has 1111 own bulll·ln lludlo ste.ges. frequency devl· 
otlon on 70cm Is pre~set from wllntn tho COBRA thus nvoldlng the necesslly ol any 
edju11rnont1 to th~ 2m transctlver. 
FEATURES : * Swltchable Built In Audio AmpllOer and Llmller. * Tone Burst adlustable In frequoney, amplllude and dunstion. * All Roce ln/Tro.nsmit/S wlt.chlng .e.ccomoll1hod by bulfl-ln RF Sensing. * Controls Include 2m/70cm Switch: Tono Buflt On/Ofl Swilch: Illuminated 

Relallve RF Power Output Meter, M lcroohont fnpul /Outpul Sockets. * Reverse Polarity P•otecled. 

*
* Fu1ed OC line. 

Welohl 1kg. * Stu ,_ 105 · 60 ..,. 230 (ell dfmen1ron1 In mm). 

I g.;,~~ ~~;,":~~1~1<1~~o;~·:o;~;1~~:..zoro. 
70cm .. Receive 120mA 
70cm .. T ron11nll 1SOmA £8&.00 

2FM70: This 1mall unit obvlntes tho nned for tho e11ponso ol a socond 1ianscelvor 
or th<r complexity o l numerous f!dd on un1t1 with mulliple connccllng lends. By 
slmpl)' lnser-tlno the unit In tno antennra lead of your 2m FM lranscerveryou nre ready 
tor opernllon on either 2m or 70cm AT THE FUCK OF A SWITCH. The 2FM70 haa 
Ut own 70cm to 2m receive conver1or bullt In nnd oll awitchlno Is carried out wllhlr'\ 
the unll. s ru 105mm x 40mm "' 1aomm. W oloht •so grams. Supplied compteto 
with power C·ord nnd mobile mounting brocko1. £SS.OO 
12"/28 CONVERTER: 105·66MH1 crystal osclllator. Hrbtld r lnu mixer utllislno 
1chottky d iodes. Dual gate MOSlet head • mplltler. All UHF and SHF c11·cuU1 u10 
printed strlpllnes. 2Sd8 gain. SdB noJ10. 28-30MHz l .f . £24.00 
W IZI CONVERTER: 101MHi cryste1 01c11Jator. Two RF stages In caseede u1lng 
Otloted S!tiollno lunod cl<culll belort ANO allot .. ch sllge. Dual gate MOSfol 
mber for u.cellent cross moduletion Immunity. Gain -= 30d8, Noise = 3·Sd8. 
~MHz l .F. £11.50 
14-4129 CONVERTER: 116MHz crystal oscltrator. MOStat RF omplifi&r Inductively 

coupl*CS (to ellmlnalo spurll) to MOSfel mlier. All atonal path lnduc1or·s uUUso 
prlnttd atrlpllna f or long term performance and 1tablllty. Gain 1"C" 28d8 . Nolse -
2·5d8. 28-30MHt l.F. 'm 'lelSlon a'l~llable•I Uf"M ptlc.. £11.00 
All converters arc fitted wllh BNC socht1 as standard nnd opera.le from 9-15V 
n•aaUvo earth. We ~re not awar~ of •ny olher «1ulpmMI In lh~ um~ C'l.1ss. 

SCORPION 
28/144 HIGH POWER TRANSVERTER * Eloctronlcally stoblll:;ed DC lino to bolh the locnl osclllalor and recel~o 

con...orlor. * 116MHz crystal osclllotor for spurious free rccopllon and lrnnsmiuion. * Rucolve converter 30dB oarn: 3d8 nollO. * Hlghly linearised transmit mixer. * Inductive coupling In all transn11t stooos en1ures a clenn spurll hee signal. 

*t** 3~~o;i:i~t~;:1.::~:~~~~.11ner Inn hloh O clrcull. 
Bullt In aeffnl cha!'lge over relay. 
All power and swltchfng hom your MF transctlvor. 
Whtilever mode your hf t~nsceiver will supply wlll bo tailhlulfy 1'ansverted 1o 
tran1mll on the 2m band. * PA current meter. t ~~!~:;~~~:~I~: ~~~:;~::::~-OSCAR MEN PLEASE NOTE. * Superior wenUlatlon gives no uouble wllh ovetht Atlng. £109.00 

29/144 SOLID STATE TRANSVERTER 
All solld stnlo circuitry employing hloh gain low spurlf mher confi.guratron. fully 
matetod nnd LEDs to lndi c-alehi/ tx condition. Mat11utlng 250mm " 125mm x 50mm, 
nltrncllvoly styled. 2W output Clinenr and clean). Bulll·ln nnt c /o relay. The qrp 
mnn's dollohtor use It tor driving n high power llnenr ftmp. Relay contacts nlrcndy 
bull! In tor switching extomal llneof. Rocclvo tide employs o superb FET converter. 
50239 nnt socket. Supplied coniploto with hornoss tor your tsb transceiver. £60.00 
2m SOLIOSTATE LINEAR AMPLIFIER 
All t olld 1toto 50W rms output2m llntar iunpltnor. Juat conn net in tho antenna II no 
ol your 2ni trnnscclvor and lenvc tho roat 10 lht buflt In RF acmalng aerial c fo relay. 
Accept FM, SS8, A.M. and CW with twltchn.blo hnno·llme for SSS operation. 
Supol/od complete with DC power cord and 50239 lnoutand oulpul soc.kels. £52.00 
AGENTS: PETER AVILL G3TPX (0THR) 0 226 712S17 

GOROON ADAMS G3LEQ (0THR) Knu11fotd -
LEE ELECTRONICS LTD D.P. HOBBS LTD CRAYFORD ELECTRONICS 
WRITE OR TELEPHONE FOR FULL DETAILS OF OUR UNITS. CAUERS 
WELCOME BY APPOINTMENT HP FACILITIES AVAILABLE 
All UHF unllf 1tt (iUod BNC ..,.Ms, VHF unlu (itlfd SOUP socA«s. All units fully 
ou1r1ntNd for 1'1 months~ Priers lncfud~ VAT •Ml c1rrl#Ot lo UK mt1lnl;ind. 
SEVERN SI DE SOUTH, BEWDlEV, WORCESTERSHI RE DV12 2DX, 
EN GLAND Ttlophont: Bewdlay (0299) 400070 

SELTEC AUTOMATION -
Power Supply for your Rig? 

BRITISH DESIGNED AND MANUFACTURED TO INDUSTRIAL SPECIFICATIONS 

FEATURING: 
-~ Crowbar Overvoltage Protection (to safeguard your expensive rig) * Short Circuit Protection (to safeguard our supplies) * Top Grade Integrated Circuit Regulators * Super Darlington Series Pass Transistor (Junction Temp Spec 200°C) * Fitted as STANDARD with 50mm Meter and LED Indicator * All units 110-120/220-240V 50Hz input and 13·5V DC Output * 3 Standard Models to choose from: 3, 4, or 8Amp ICS Rating *** SPECIALS CAN BE FITTEDWITH 24Hr DIGIT AL CLOCK or CENTRE 

ZERO METER 
** SEND TODAY FOR BROCHURE AND SPECIFICATION 

P.S. We also manufacture other power supplies-ASK FOR DETAILS 

P.P.S. Interested in CW? How about fitting a 256 BIT MEMORY ACROSS 
YOUR KEY-fully reprogrammable with internal PSU 

SELTEC AUTOMATION 
73 W ESTHALL GARTH, SOUT H CA VE, BROUGH HU15 2HA 
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G4DSG D. P. HOBBS LTD. G3HEO 

The Component Specia lists 

TRIO OR6M Communications Rea 
colvora £145.00 

ICOM Mn Ins Power Supply Unit 
(IC22Al £35,00 

Btlcom Ltner 2 £1'4.00 

Lln• r 2 Powor Supoty £28.00 

OMlO New "Cobra" 2m/70cm FM. 
T/Yc11or wit h mlc. audio £74.45 

1FM/10 2m/10cm FM T/vortu £A4i.40 

21/141 Hl ·Pow11r Tran1vfl'ter Da.IO 

281144 Solld· State T/ verter £41.24 

SO watt 2m. Linear Amp. £44.00 

144/21 Conve rte r £18.00 

43Zf28 Convortor £17.34 

12"/28 Convorcor Ul.34 

MICROWAVE MODULES /2 metro 
Convort1r1. 2·•· 4·6, 1-4·16, 28·30 
MHz. l.F. £11.00 

P ART EXCHANGE WELCOME 

t44/28LO Output £20.00 

4 mt lr• Convouer £18.00 

70 em. Convortor £22.00 

23 cm. Convortor US.00 

Z metre Proon10. £13.00 

432{12" Vfuoctor Trlpler £30.00 

lO cma Tranavtr1or Ul.00 

Unldtn 2030 12 channel 2 tnette 
TranctlVOJ fitted nve chonnels £131.00 

NR. 56VFI 2m. Monitor Receiver £48 

SOk ohm Pulh·to•talk mies. Cl.ls 

ALL ABOVE PLUS 121% VAT. 

MICROWAVE MODULES COUN· 
TERS: 

50mhz Counlor 

500mht Pro·tcaler 

£62.00 

£25.00 

50mhz: Countor wrth bullMn Pre· 
acalet(SOOmhr) £71,oo 

Mlcro tnt IO Testmetors £14.SO 

SuptrfHttr HOR Tettmeter £22.51 

ABOVE PLUS .,, VAT. 

ACCESS OR BARCLAY CARD 

I I King St reet, Luton, Beds. 20907 

G. W. M. RADIO LTD. 
RADIO TELEP HONES 

ALL PRICES Include V AT and P ott/ carrlao• 
CAMBRIDGE AMtOB HI o' Lo band with control box. no cable, '25. 
CAMBRIDGE AMtOP . Hi band Handl Portable compltle wllh mlko Jlnd battfty box, 
oood usod conditi on, £35. W i th clrcult diagram. 
BANTAM. HP1AM. HI band. complete a nd cltan but ponlbty non-standard. 
Tete1coplc • etlal, £30, 
U LTRA VALIANT MR4A6 A.M. 12i kc/1 lo b•nd, Sotld slele eacept dJlver and P.A. 
are quick heat Yafvea, £2.5. 
COSSOR COMMANDO CC 303, al mUer speclOcaitlon to tha above MR4A6. and 
both types complete with control oear. £25. 
VAN GUARD units only s lnole chann&I valve lo band, no acceuorlH, £11. 
RANK TRI DOS Low consumption (quick hoat vttlvas) Lo bend 'P1 (approx 99 mc/s) 
lnteJnal 1pookor and mlk~. 11' <C 9' .< 3t•. £20. With circuit dlngram. 
VANGUARDS lo bitnd 'P' trnnslstor, wllh accoasorloa. £25. 
P OCKETFON ES PF1 tor 420 McJs. Clean nnd complolo. untostod because crystals 
rcimoYod by suppllor. Less batteries. With circuit nnd lunlng tn1tructions, .£20 pair 
(ono R1t and T1r:). 
WESTMINSTER Wl 5AM "P" bond ruggedlzod n·Pollco MotO< Cycle. With 
ncceuorlos, £.50. Unll onl y £30. 
P Ft CAR ADAPTORS. R1r: plugs In and battery ts che,god. Oulpul Is leken to 3 watt 
"mpllnor and 1pea1cer, £15. PFt mnlns baUery chatgC!ft lot 12 Ta and 12 Ra batteries, 
£It. 
BAS E S TATIONS. UHF' PYE U'50T. Solid stale. OK lot 10cm. Slmllaroppearance 
to f21, £ • 5 collected. 
P YE U4SOL. Hybtld llnk Tranaml tter/Rccelver. OK for 70cm. In modern Pye cabinet., 
£40 c ollected. 
PYE 3301 Lo band In F27 type cabinets. £25. c ollected. 
T h• •bove three Bast Stations can be sent et cost (about £A lo .£5 Ut<). 
CLEARANCE of MURPHY equipment. ROVERS HI band dash mount, excellent 
cond ition, ta. S..se Sl&Uons complete, callers only, from £5. 
MOST Homs prevlously odvertlsed stlll a valle ble. BASES. larot c~ramlc for 4-125, 
•-250 olc .. £t.25. METERS. SOOV De. modem plaatlc typo, £2.50 new and boaed. 
Compact HT ttansformflors, etfl.nd11rd maln1, S00-0--500V at 150mA, £2.00. 

All recei vers and T est Equipment are In w orking order at t ime 
of despatch. Carriage charges are for England and Wales on ly. 
T erms: Cash with order Early closing W ednesday 

G. w. M. RADIO LTD. 40-42 PORTLA ND RO AD, 
WORT HING, S USSEX Telephone 34897 

RADIO COMMUNICATION January 19n 

GAREX (GJZVI) 

V.H.F. EQUIPMENT 
British 11 Beat I Japanese 11 populnd Wo can oblloo either woy. The Brlt11h 
Twomobllo aa over woe. now Joined by lie f our moire coun1orpar1. They 
foaturo Tx, Rx and PSU for 12V OC tnpulfn :i 1lno10 unit 12· X a· x 4-i'", 
Full COYOraoo tunoble AM/FM Fh with oxcellonl V .F.O. 1tablllly ovon under 
moblle conditions. Protesalonul grade s en11Uvlty AND o loc1Mty. Crystal 
conHollod AM/FM Tx. Baaod on popular R/T componont1 for e-n.e of servlc· 
Ing and ready nYallablllty Of sparet. No price lncreHot yot. Twomoblle £135: 
Fourmo bllo £121.SO (lnc. VAn. 

II ~ou would rnther loln the Black Box Bandwsggon. wo can recommend Iha 
UN ID EN 2030 2m FM mobllo T x/ Rx, oll aolld atolo, IOW or tW awltchoblo 
Tx with vory low tpurloua level, good Ric sensitivity, tontbuttt ge ntrnlor, 
12 channelt. ONLY £t29.38 Inc. VAT (1 nt atalt fhted, extra itals £..t .• 50 
pot eoo. 

Alto In 1todt the HRS6VF-1 !m R x, with awltched full con rnoe V.f .O. 
and 11 xlal conlrolled channel1. £K.OO (leH •l•l1-L2.•S tach). 

An 1.e.e. b rings you full detall1 of any of tho 1bove. Credit la cllltles 
av.llabl• and parl exchanges wolcome. 
Reod a witch S.P.C.O. 33mm ')( 5mm die. (7Smm ovutttd1l 10VA rating '°P 
Reed ,elay coils to match abo'IO, 24V (2·5k res.) tsp 
Painton (min. Jones) conn odors:~ chaasl1 mtg, 18 way female 3Sp 

ditto, 8 wny (2 pins at rt. nngles) mnle or tom11110 20p ea. 5 + : 17p 
Cabla mtg, 18-way fomalo (complete), tsp 

lnteor1t od cfniull• (new, full spec.) 
723Yol1aoo rog. T05 metal case. 2/37V out at 150mA for 'f40V In top 
SN76660 FM quadritlure detector £1.12 
C04001 AE quad. 2~Jnpul NOR oato for 1one·bu11t oon. 2Sp 
NE$$S Timer for tono-bur·et oen. or llmt-Out lndlcato' 1.5p 
109 CTo5); W (DILi) Oo Amos 300 each (5 + IC'• (ony ntl•) 10% d lac) 

Toroldel lnvertt r trenlform•ra (wllh clrcult1) 
Input 12V OC1 OUIPUl390V200mA (doublad) 
lnoul t2V DC, oulpul 160/1EOV ISOmA (doubled) {Rong er) 
HT choke 1ultoble for2·3ltH1 Inverte rs 
Rtctlllneat pots moltlturn, prHtt, p .c. mto. (new) 

£2.50 
£1.10 

Mp 

10, 20, 25, 100, 250, 500. 21<, 2·51<, 35p each, any 5 + : tsp 
8utterfl11bfmmtnhu9a2 x 17.5pf,2 x tOpf IOp 
10·1 IFT (valve type) 21-.. x -t• square double tuned tsp : 2 for 41p : 8 for 90p 
Mobltt PSU 12V DC Input (floating for + or - E) uan1t•tor Inverter no. 

220 or 380V DC al 180mA, output .. lully tmoolh9Cf chat1l1 section, telf· 
contelntd. fully wired and teated, with circuit £5.ts 

At aboYo, but partly auambled (as cut oul) complt tt with all com· 
ponont1, circuit , flnlah-lt-youraell £4-.30 

BNC 50ohm freo sockets (now) 20p on: 12 for £1.4.S: 50 for £4.90 
N•ona min. wire ond, &lp oach, 10 for SSp, 100 for £4.00. 
RHlstor Kit•. Et2 sod ea. 22'1to1M, 57 veiilu91, 5% carbon fttm, iW ot tW 

(pl oaso 1t1to) 
Starter pack, 5 ee.ch valuo (285) 
Mlxtd pock, hoth iW .. iW (570) 
Sl•ndord oack, to eoch (570) 
Glanl pack, 25 ooch (1425) 

Rtplenl1hmente ave.Utbl • 
PL2:59 UHF Plua• + roduc41r &8p each. 5 + : IOp, 
80239 UHF Socket panel mlg. SSp uch, 5 + : 4Sp 
Humlceto" ZM1080or equiv. TOp .ac.h, 5 + : 13p. 

U.40 
£4,15 
£4.15 

£11.f.S 

Nlcad Rtchuaeable c ells U7sl z:e, naw • .£1.M each: • + :1'5p ; 10 + :ao .. 
M•lnt ttan1'formets, mulUtap primaries 

SIMS0-0-05G-St5V 2•0mA, 50V, 50mA. 5V 2A, 1·3V 4A (12 lb) £&.SO 
110.0.110V 90mA, 50V 50mA, 6·3V 3·3A. SV 2A (5·5 lb) £2.50 
0.1'8-232V 160mA, 26·SV IA, 13'9V SA, 50V 50mA (tO·S lb) £3.ti 
Aulo0·100.lt0.IS0.200-2J0.2.0.250, 200VA £3.25 

HT choku, SH BOmA, 4H 240mA, MSH 3SOmA, l·BH t25mA £1.25 
GAREX FM detector conversion ready ouomblod with full fitting In· 
strucUons . Tailor made, casyafitdeslon for AM Cambrldgo, rophlCH squelch 
bonrd LS.40. Trnnslslor Vanguard (AM25T) version £5.N . 

Sultnblo for mo1t ru wrth 4SO-C70kHz IF. Saa dolnlls. 
l nttr torlo1 • dap tor kll. Super vnluo, up 10 40 dlOeront con1blnaUons of 
8NC, UHF, N, TNC A. C series connoctora, malo and f omnlo. Complt?te In 
PVC wnllcl. £11.15. 
W o are ttockltta o f REVCO aerial• for V .H.F.-Am1taur Ol ldet ttnd P.M.R. 
band typet avalleble. 

Author1s• d dl1trlbutor lor J . H. Assoclat•• Ltd,. profeulonnl quality 
switches. Indica tors and special pcoducte. 

L11t1 av1llable cov11l no Revco & J. H. product•. 
Pt o p.c. boards and ottaer parts as October 41dvon . 

Where components are e1.-equlpm1nt, t hey art In oood condi tions, your 
11tl tftetlon ouararueed. Whetever posalblo. tull 1upportlno ditta Is olven. 
Ptlct s Quoted ere lnc.luslve ot UK post and packing 6. VAT. 

Mell o rder only. Sole addre11 for order• and e nquhiH 
GA REX ELECTRO NICS 

7 NO RV IC ROAD, MARSWORTH, TRINO, HERTS HP23 4LS 

PHONE CH EDDINGTON (STD 0296) 668684 
8.30om·&pm AND WEEKENDS ONLY S.a,9. wlth a ll enquiries pltate. 
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TECHNICAl ASSOCIATES 
COMMUNICATION AIDS 

AUDIO COMPRESSOR * Sulloble for SSB/AM!FM * pure compression, no 
cllpplngl * 24 to 26dBs ol compression, with less lhan 1 Y. dl1tortlon * fast all.ack 
l lmolnt he orderot200mic::rose-conds * vn.rinblodecnytlme, onfronl panel * variable 
nol se gate on fronl panel prevents amblont noise level tdppfng vox or being l:x In 
pausu In speech * oll functions routed to output In "off .. position * goes between 
mlc and be no mods Involved * these comprencus hove been tosled n.longslde com~ 
merclnl rt clippers. tho only difference at lhorecolvlno end was superlor audio quality, 
£21.00 +VAT (12t%l + 50p P. & P. 
PRINTED CIRCUIT MODULE A.C.1. Assembled and tested Including ell POIS 
£1t.!50 + 121% VAT. 

RX PEAK ANO NOTCH FILTER* no olmmlcko *all Integrated ci rcuits* wlll 
clear ORM In seconds* 1 wall o/p stogc * headphone socket * goes between RX 
and loudspooker * by·pass switch * notch· width control for opllmum wldth ol notch * tu no conttol allows you to put the notch or peak whor.e you Manl It * runs from 
Internal ppg batlcry or ony supply from 9V to 15V * wlll alao peak up CW slonnls, 
£23,00 + VAT (121 %1 + 50p P. & P. 
PRINTED CIRCUIT MODULE P.N.I. Assembled and tested Including all pots 
£12.!50 + 12l% VAT. 
RX BAND PASS FILTER* 9 ln1og1ntcd clrculls * 1 wott o /p stooc * headphone 
socket * 8 switched poslttons ot Oller * hloh pass-2·SkHt·2'<>0Hz·1·5kHz·200Hz· 
110H:r:·80Hz * Snndwldlhs selected for optimum readeblllty on AM. SSB. FM, CW* 
a'lvlno t he op orator totaJ control over bondwldlh arid ORM conditions * makes tho 
poor RX superb 0:nd the superb RX beltc• * runs from lnlemal PP9 battery or any 
supply lrom 9V to 1SV. £23.00 + VAT(J2lY.l + 500 P. & P. (S.low, lef!) 
PRINTED CIRCUIT MODULE B.P .J. A,.embtod and tested ln8 way rotary Switch, 
£12.50 + 12l% VAT. 

XTAL CALIBRATOR* a de.luxe unll with seven ranges down to 1kHz * Swltch 
selected f rom front panel * 1MHz·500Hz:·100kHz·50kHz·10kHz·5kHz·1kHz * Radlale~ 
from !Is own Sin ant. * Markers us11ble f rom 1MHi lo UHF * complete with ent .. 
teady to uso, lusl connect a 9V batlory, £19.00 + VAT (8%) + 25p P. & P. (AbovtJ 

THE TECH ASSOCIATES PRE-SELECTOR. Peal<s all si gnals, amateur bands 
+ broadcast bands * tunGble hom 1·6MHt to 31 MHz * three swllchcd b ands* R.f . 
gain control to p1cvcn1 i trong station ov<.'doad * S.0.259 J/P and O/P socket s * two 
transls.tou. F.E.T. R.F. emp + bl-polar omlltcdo llower for 50-750 0 /P * two lypcs 
avellable. 

*TYPE 1 with ant. <::h~ngeovcr relay for tronseelver uso, £26.00 + 121% VAT + 
75p P. & P. 

*TYPE 2 for S.W.L. wllhout ant. rolny, £23.00 + 121% VAT+ 75p P. & P. 

83 SCOTLAND WAY, HORSFORTH, LEEDS, YORKS, Ttl. LEEDS 68f131 
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CRYSTALS 
THE MADE TO ORDER CRYSTAL SPECIALISTS 

1 OFF CRYSTAL PRICES 
Group Price 

t=:ul'ldamentals 1. 0·030 to 0·600MH-z 100ppm £1'.25 
2. 0·6Ct to 0·799MHz tOOppm Q.75 
3. 0·800 to 0·9D9MH1 100ppm £10.00 
4. t·OOO to 1·499MHz tOOppni £8.75 
s. 1-500 to t ·999MHz 30oom £3.45 
6. 2·000 to J·999MHz 30ppn1 £3.00 
7. 4·000 Jo 20·999MHz 30ppm £2.85 
8. 21 ·000 to 24·000MH1 30ppm £3.2S 

3rd Ovartonos 9. 23·000 to 54•999MHz 30ppm £.2.85 
5th Overton es 10. SS·OOO lo 104·999MHz 3Qppm £2.95 

11. 105·000 10 119·999MHz 30ppm £3.85 
12. 120·000 lo 130·000MHt 10oom £8.50 

5th, 7th and 9th Oveitones 13. 130·001 lo 216.000MHz 10ppm £10.25 
Unless olhorwlse requested fundt1monfals will be supplied with 30pF load 
capacity nnd overtones for series 1esonancc oporatlon. 
HOLDERS 0-030 to 0·200 PTH• HCIJ/U, 0-170 to 196·000MHt HC6/U. •·ooo to 
216·000MHz HCl8 or HC25/U. Prices on nppllcallon for other holders. 
DELIVERY Groups 1 lo 4, 12 and 13-6 to 8 weeks. Groups 5 to 11-4 to 6 weeks. 
DISCOUNTS 5% mixed frequency discount for 5 or more c:ryslals within nny 
prico group. For orders of same frequency and spec discounts start al 5 oft In 
groups 1, '· 12 and 13. In oil olher groups discounts slar l al 10 on. Spl;!clal mies 
for bulk purchase schemes Incl freo supply of xtals for UK ropeaters. 
CRYSTALS FOR POPULAR VHF TRANSCEIVERS 
Crystals suppli(ld In approx-. 5 weeks to bny slated frequency for lhc following 
VHF Tx's: H&athkil, lcom, Ken. S1lindnrd, T rio ~nd Yaesu. Price £2.50 per crys1nl. 
l.F. CRYSTALS t0·24SMH" HCt8/ U. 20pom - 2010 -t 70°C. Price £2.20. 
LOW FREQUENCY STANDARDS (8% VA n tOOkHt In HC13/U. Price £2.95. 
1000kHt In HC6/U. Price £2.IO. 
CRYSTAL SOCKETS HC6/U and HC25/U. P•lce16p. 
MINIMUM ORDER CHARGE £2.00 PRICES ARE' EX VAT-
PLEASE ADD 1Zr% UNl.fSS OTHERWISf STATED 
All prices Include i:iostaoe 10 UK ~nd Ir ish addresses. Cryslals supplfed lo any 
soecHlcatron for l ndusttlal. mobllo radio or marine use, etc. Staie e1:1ulpmenl / 
speclncallon when enquiring. Please St!nd $i!le with all enQuiries. 

THE AMATEUR RADIO SHOP 
G4MH 

13, CHAPEL HILL, HUDDERSFIELD. 
0484 20774. 

ANNOUNCEMENT 
FROM NOW ON WE INTEND TO MAINTAIN A 
LARGE STOCK OF GUARANTEED SECONDHAND 
EQUIPMENT, WE ARE PRODUCING LISTS WHICH 
WILL BE KEPT UP TO DATE. IF YOU REQUIRE A 
SPECIAL PIECE OF GEAR, LET US KNOW. WE 
WILL LET YOU KNOW WHEN WE HA VE IT IN 
STOCK 

* Spot cash paid for good equipment. * We sell your gear from our list at 10% . * S.A.E. for list. * New gear also supplied, YAESU, KW, 
SSM, G. Whip, Antenna Specialists, 
Uniden * High class RX's: RA17, RA117, SP600JX 
Marconi, Atlanta etc. supplied. 

H.P. 
Member 

ARRA 
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Vat Re g IS>J·BIJJ-46 MODULAR ELECTRONICS GBCQS 
I CONISTON CLOSE, FELPHAM, BOG NOR REGIS, SUSSEX, P011 BND. Tel 014-U 20J I J 

Sole a1ent to the A mateur Radio Market for t he pl'Oclucta of SOLID STAT E SCIENTIFIC RF l'OWER T RA NSISTORS 

SOLID STATE SCIENTIFIC R.F. POWER DEVICES 
T ype Specification Ptlce excl 

VAT(low) 
2H4427 1 W 10dB 12V 115MHz £0.85 
2N3866 1W 10d8 24V 115MHt £0.79 
2N35$3 2·5W 10dB 24V 115MHz £1»98 
SD1143 10W 10d8 12V 220MHz £5.69 
2N6080 CW 12dB 12V 115MHz £3.79 
2N601U UW 6•6dB 12V 115MHt £5.118 
2N6082 25W 8·2dB 12V 115MHt £1.110 
2N6083 'JIJW S·ldB 12V 115MHt £8.33 
2N6064 COW 4•5dB 12V 116MHt £11.74 
RF2127 70W HdB t2V 175MHt £24.19 
2N59« 2W 9dB 12V ClOMHz £5.34 
2N51M5 4W 8d8 12V 410MHt £7.68 
2N5146 IOW 6dB 12V ClOMHt 1.9.68 
501135 10W S·SdB 12V 410MHt £6.24 
S01195 25W S· 6d8 12V 410MHt £15.~ 
S01089 •OW "3dB 12V 470MHt £19.92 
2N503t UHF amp2·5dB N.F. 450MHz 1.2.13 
2N5179 Gen purpo&o amp FT • 900MHt £0·63 
Low Nolae T Pack Do•lcoo by TRW and MUL 
BFROO UHF amp 2·3d8 N.F. 450MHz £3.60 
TP390 UHF amp2•7dB N.F. 450MHz £1.95 
TP491 UHF omp HdB N.F. 450MHz £3.40 
DATA COPIES WITHOUT OEVICE. SAE + 20p wllh 
device auppllt d 1100. 
NOrE VAT 11 STANOARO RA.rE EXTRA. 
SURPLUS R.F. TRANSISTORS. 
Mullord 587BLY (TOGO) Mooaurod T u t Oalo. 
Vee 24V 1••MHz 9W In tor 40W out 
Vee 13·8V 144MHz 10W In for 27-SW oul 
Performance slmller to PT41160 only £2,50 
PT2125E Vee 13·8V •w- 15W 144MHz £3.80 
PT453t Vee 12 t 70mW • 1•0W 432MHz £2.00 

SMALL SIGNAL TRANSISTORS A ND 
MDSFETS. VAT(low) 
406~p. "°841-lfp . MEM61&-e$p. 3N204-£1.20. 
BFsa-top, 2N2--.Up. BCl07-11 p . BC207-11 p. 
BSX2&-13p. BFX'1-11p. BFU~p. PT41MA SW 
dlos(Sim2N~p. 

U.H.F. Aerial ChanaMvet Refa.y1. VAT low) 
MAGNETIC DEVICES COAX RELAY 851-170-12 
50 ohm. Good lo 1·39Hz. £5.10 

HEAT S INKS. Slngle sided for T1an1t1tor P.A.1 
VAT (low) Tyoe 4Y1 4 x 2·si;·c·sdeg CJWatll5p + 
post 18p. 

Tyoe 6M1 6 " 3·69" 2·6 deg C/Wau £1.20 + POil 25p. 
E.T .t. (Sept 16J Compan•nllJ.. VAT (low) 
P.C.B.-p. 40pF Mica Trim C-17p. 10~F Tanl.-1Sp. 
10~F Elocl.-12p. BAV10 d lodu-IOp. IOOOpF F/T"-'20p 

USEFUL COMPONENTS. VAT (High) H i re. 
TRIMMERS FILM 10mm 3-25pF will handle :JOW a l 
144-lp. 

Trhnmet& PTFE Fiim 10mm DAU. V.G. for RF- t5p, 
SUBMINIATURE TRIMMERS (Stenlllo) 3-10pF only 
5mm-10p. 
RF Chokos 20uH wi re ended (mln)-12p, 
RF Choke• 12~H 100mA (submln)-12p 
Ceramic d i scs 1000pF or 200pF Erie-2p. 

RELA 'I'S SI EMENS. Recommended for RF al 144MHz. 
Metal can scaled OPOT 12 or 2CV. VAT (low).....aSp. 

PLUGS A ND SOCKETS. VAT (low). 
Pl259-'9o. Roducer s 150. S0239 A mohenol45p. 
BNC Plug 50ohm-50o. BNC Sockel S/H 50 ahm-500. 

INT EGRATED CIRCUITS. VAT (low) 

MCl4HL Mull. B Mod. Demod. Phll• Del. etc tt.25. 
SPERRY/BECKMAN•55"7 Seg. Pl11ma(l80V) di splays 
Sel(2 lwin units) ± 1and3 x 7 Sea for £2.00 + V AT 
(low). 

T ran&v..ttr now FULL 10W 0 /P wflh lmprovod 
llneorlly. VSWR proof P.A. for 21mHi IF Type 432-211-
10. £70 + VAT (high) For 50MHt IF Type 432·50-10 
£71 + VAT (high). 

Converter for lOcm 28mHz IF. N.F. 2·7dB w1tt1 30dB 
Gain. Price UO + VAT (high) 
Spt clal vtttlon with 2· 1dB or better N.F, U2 + VAT. 
L lntat 202·25 for lho ICOM IC202 t33 + VAT (High) 
FM15/1 fortho2200g min 13W Typ ISW oul.£31 + VAT 
(High) 

FM15/21orlhe 2200g• min 15W oul £31 + VAT(Hlgh) 
M.E.L .40. 4QW Linear Amp. 8·5 lo 13W drive. Made to 
your drl•e levol . £36 + VAT (High) 
Pteampllftore for t44MHi. PA1 for 50ohms. PA Un 
tor tho liner 2. Wllh 40673 MOSFET £4 + VAT (High) 
Gold modol. Supor porlormn.nco with 3N204 £5 + VAT 
(HI Oh) 

Prtampa foJ 4!l2MHt. Two models. Typo A with 12dB 
gain and N.F ol 2·7dB Type B wllh 1 SdB goln and N.F. 
ot2d8 TipoA Unbo1ed £7 + VAT(Hloh) eo .. d £12 + 
VAT (High) Type B Unbo•ed £9 + VAT (High) Boxed 
£14 + VAT(Hlgh) 

A FT ER t Sth JANUA R Y 
'PH ONE SELSEY 024-36t 2916 

POSTAGE 
SMALL COMPONENTS 250. Heatslnks see lisl. 

PRE A M PS 40p. 
LINEARS/TRANSVERTERS 900. 

MINIMUM OROER £1.50 OTHER OEVICES ALWAYS IN STOCK PLEASE 
ENOUIRE WITH SAE OR PHONE. 

MOTOROLA MC12013P. Olvldet by 10 or 11 u p to 
600mH1.. Supplied complete with data end Input 
omo CCT £10.50. BARCLAYCARD OR ACCESS ON OVER£5.00 VALUE 

EASY TERMS 

UP T O 3 Y EARS 

AMATEUR RADIO EXCHAllGE 

Opened only two months ago, the word is getting around that here is a 
real A laddin's Cave for the enthusiast .. • the finest selection of second­
hand equipment in London. Converters. Transverters. Transceivers (HF/ 
VHF/UHF). Receivers. Linear Amplifiers. Power Supplies. Rotators, and 
much, much more. 

I * Good secondhand equipment always wanted 

NEW EQUIPMENT 

* Arriving J anuary 

+ 
Yaesu. lcom. Standard. FOK. Microwave Modules. 
Jaybeam. Bantex. Antenna Specialists. 

IC215, 15 channels, 3 w atts. 
IC240, new 2m mobi le 

Phone for full details of current stocks and opening hours 

2 NORTHFIELD ROAD, LONDON W13 9S Y . T el : 01-579 5311 
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STEPHENS-JAMES LTD Shop Hourt 1.30.am to 5.30pm Mon. to Sat. 
Eaay ace••• to th• Ml, M&t , M62:, Mil 
NO PARKING PROBLEMS 
All prices Include VAT at8% or 12% &1 going to 
press December 47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 052·;J5 76790 

YAESUMUSEN 
FT101EL Transceiver 
FT200B Transceiver .• 
FT401B Transceiver . , 
FT221 Transceiver 

£tl2.50 
£33.00 
£A12.00 
~-87 
£338.37 
£438.00 
£438.75 
£SIO.OO 
Ult.DO 
£1:U.OO 
£150.00 

~appp Jietu ~ear 
from ~3:fflQCJi 

ACCESSORIES 
UR~350ohm Co-Ax per metro 
UR6750ohm Co-Ax per metre 
300ohmtwlnteeder • • 
70ohm twin teed or • , 
7Sohm lowloss.co-nx . • 
Slnola metorSWR Meters .. 
Twin metorSWR Meters 
PL259Plugs • • 

1ip 
4Sp 
I p 
Ip 

U p 
FR1D1S Receiver 
FR101S Dloltnl Receiver 
FR1010 receiver 
FR1010 Olgltnt RocelYOI 
Fl.2100Llnear Ampllfler 
Y0-100 Monltorscope 
YC-3550 FreQuency Counle< 
Y0844 Oeak Mtcrophone 
Y0866 Hand Microphone 
FRG7 Receiver 

DRAKE 
R4C Receiver 
T.CX Transmltler 
TR4C Transceiver 
AC4ACPsu . . 
MS4Spe.aker 
SSR-1 Rl'!celver 
SPR-4 Recelver 
Low Pass Fiiier 

DECCA COMMUNICATIONS 
KW204 Transmlllor 
KW107 Antenn;, Match 
KW109 Antenno Match 
KW Anlenna Switch .. 
KW Balun 
KW 1000 Llne•r 
KW202Recelver 

BELCOM 
Llncr2 Transceiver 
Liner 430 Trnnscclver •• 
NR-56Tunable FM Recetver 
FS1007P Transceiver 

OMEGA 
TE-101 Antenna Nol so Brldgo2-30MH:r: 
TE-702 Antenna Noise Brldge2-220MHz 

ROTATORS 
AR30 
AR40 
CO« 
Ham II 

£8.50 
£20.00 

£181.00 

£450.00 
£450.00 
£450.00 
£90.00 
£21.00 

£203.00 
£510.00 
£15.00 

£285.00 
£77.75 
£92.00 

£.6.75 
£8.75 

£247.50 
£236.50 

£184.50 
£290.00 
£54,00 
POA 

£23.50 
£28.00 

JAYBEAM ANTENNAS 
'm4 Elemenl •• 
2m 5 Element •• 
2m8Eloment 
2m 10 Element • • 
PBM14/2m Parabeam 
2m5ovor5 
2m8ovet8 
Zro Ground Plane 
2m Crossed Dipole .. 
S PM Portable Mast 
8 Element Crossed 2m 
5 Element Crossed 2m 
2m-4 Element Quad 
2m 6 Element Ou ad •• 
08/70cms 
PBM/18/70cms 
MBM48/10cm• Mulllboam •. 
MBM88/10cms Mulllbeam •. 

P LANET 
Pl.nnet 2m Linear Ampllf'lur 
Plane 2m Tranaverter 

MICROWAVE MODULES 
MMC144 2m Converter 
MMC/144LO 
MMC70 
MMC/70LO 
MMC432 
MMC1296 
MMA1'44 Prn-... amp 
MMA70 
MMV432Trlplers 
MMV 1296 
MMT432/28 
MMDOSO 
MMD SOOP 

£11.47 
£8.94 
£9.11 

£19.35 
£28.35 
£14.51 
£12.37 
£ 16.59 

£6.41 
£9.60 
£9.40 

£14.51 
£18.11 
£14.BS 
£ 19.80 
£16.87 
£19.65 
£26.32 

£112.50 
£112.50 

S0239 Sockets 
Cable rocfuce'9 
Line connectors • . . . 
Junker• Heavy Duly Morse Keys . . 
Saeur Paddle Unit . . . . 
SWL Tuning Unit Mk 12·30MHz • . 
SWL Tuning UnltMkll550kcs-30MHz 

S.T .E. MILAN 
ARAC 1022 band R~ceiver .. 
Alol222144-146MHz AM·FMTX . • 
AR1028~30MHz. Recei ver Module .. 
AT222144·146 TronsmltterModule 
A04 FM Discriminator 
AA1 Audio Module .• 
AG10 Tone Gor:iorator • • • • 
A T2310 Channel Crystaf Tx Modulo 
A T20 10 Channel CrySlal Rx Module 
AL8 Linear Am1>UOer Module 
AS15 stabilised12V de bo•rd 
AK202M FM Transcei ver 

TECHNICAL ASSOCIATES 
Audio Compressor 
Notch Fiiier ... 
Band Pass Flltor 
Crystal Cnllbrnt"or 
Preseleclor 

£UO 
£12.to 

'-Sp 
40p 
1Cp 
7Sp 

£27.50 
£9.75 

£17.00 
£25.00 

£100.00 
£126.00 
£40.50 
£50.00 
£5.00 
£A.ZS 
£A.SO 

£39.00 
£52,00 
£27.00 
£9.00 

£17•.oo 

£23.62 
£25.60 
£25.60 
£21.37 
£25.70 

SECONDHAN 0 EQUIPMENT (In stock at time 

ao.oo 
£100.00 
£18S.OO 

Emoto 102LBX .. 
Emoto 110MXX 

£42.19 
£48,M 

£100.13 
£133.38 
£61.17 

£129.37 
MMDOS0/5000 frequency Counter 

POA 
POA 
POA 
POA 
POA 
POA 
POA 
POA 
POA 
POA 
POA 
POA 
POA 
POA 

ot oolng to prcs.s) 
Yeesu FRSOB Receiver 
Barlow Wadle'/ XCR30 
KW202 Rec eiver 
FV400S VFO .• 
KW204 Transmi tter 
Yaes u FRSOB • • 
Ynesu Fnot M~2 

£A5.00 
£1t5 
as 

£3t0 

HY-GAIN 
£40.50 
£58.25 
£80.12 

£ 140.17 

UNIDEN 
20208()..10m Transceiver 
20302m Fm Transceiver 

£A95.00 
£178.37 

Stamped addressed envelope please with all general 
onqulries. PoslngfJ: extra at cost. Deliveries lrea In 
somo areas. 12AVO 10-15·20m Vettlcel 

14AVT 10-Mlm Vertical 
18AVT/WB 10-llOm Vertical •• 
TH3MK/3 T tlbandor Beam 
TH60XX Trlbandor Boam .. 
BN86Ba1un 
BumporMounl 

£113.30 
£21).25 
£8.75 

G·WHIP MOBILE ANTENNAS 
10-15-20m Hellcol Whip 
Baaemount 

POA 
POA 
POA 

£11.15 
£6.ZS 

ACCESS ANO BARCLAYCARD FACILITIES 
Fu11 nfter sales aervlce. All equipment air teated and 
sold from above premises. We do not employ any 
part·11me snlcs Of sell to prtvato lndlvfdunl for re· 
sale. On the spot HP and credit facllltlea available. 
P.art exchanges welcome. Instant cath paid tor good 
clean eQulpment Of we wit! aell your equipment lor 
you a l a small commission. 

ATLAS 
2tOX Transcelvor 
215X Transcel\ler 

Coils tor LF Bands each 
Ffexlwhtp Basic with mount.. 
Coils for all bands each 

HAPPY HIRINGS IN 1977! 
VHF/UHF EQUIPMENT FOR HIRE OR SALE 

IC22A's etc from £6.20 per month 
MICROWAVE MODULES EQUIPMENT 
Transverter 2m to 70cm, £8.00 per month 

FM PA 's 2 metres, 20 watts out, from Trio 2200GX etc, 
£25.00 

SAE FOR DETAILS ETC 

BOOTH HOLDINGS BATH 
8 GOLF CLUB LANE, SALTF'ORD, BRISTOL, 712730. 

G3XOO, G3NXU. Alter 7pm Saltfonl 2402. 
GSOPH,\Wlndsor 61767 after 7pm. 

STOCK CRYSTALS 
2·METRE: All popular channels in stock, also 514. 
CONVERTER : 28/144: 38·66667MHz £2.25. 
TONEBURST : 224kHz £3.50 (used with 4007 &. 4024, cct 
supplied). 
MARKER: 100kHz £2.50, 200kHz £3.50, 455kHz £4,00, 1MHz 
£2.75, 5, 10 &. 10·7MHz £2.25. 
CLOCK : 2·097152MHz £3.05,3·2768, 4·194304 &.6·5536MHz £2.70. 
MARINE: 13MHz Tx &. 48MHz Rx £2.50 ea. Stock channels--0, 
6, 8, 9, 10, 12, 14, 16, 31, 37, 67, 70 & 73. 
RADIO CONTROL: 6 common channels for 455kHz l.F. £3.00 
per pair. 
FM DEMODULATOR : 9·8MHz £2.25. Use with NE563 (cct 
supplied). 
Add 12!% VAT except for marker and clock crystals which 
carry 8%. 
INTERFACE QUARTZ DEVICES LTD 

29 Market St. Crewlceme, Somenet Tel: (046031) 4433, Telex: 46283 
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ambit INTERNATIONAL oEPT Rc21 

Wireless Components: Coils, ICs, transistors, MOSFETs, etc. 
Coils: 455{470kHz 10mm IFTs 30p/10·7MHz IFTs 32p 
455kHz Mech. filters 4 or 7kHz BW with transformer 165p 
455kHz ceramic filters min 8 or 6kHz BW CFT series SSp 
455kHz ceramic filters type CFX HiQ 5kHz BW 150p 
470kHz ceramic flllers, type CFU 5kHz BW 60p, SFD 75p 
Min. 4mm moulded 145MHz coil with core type MC616p 
Chokes, fixed types, 1, 4·7, 10, 22, 47, 100, 470, 1000µH 16p 

CA3089E 1.94 TBA651 1.81 µA741 40p 
HA1137W 2.20 HA1197 1.40 LM3900 68p 
MC1310P 2.20 ILA720 1.40 NE550A 80p 
TBA120AS 1.00 CA3123E 1.40 LM723 80p 
SN76660N 0.75 LM380N 1.00 5, 12, 15, 20 &. 24V 78XX 
MC1350P 0.70 TBA810 1.09 series regs in list. 
NE560B 2.50 NE562B 2.50 TAA550 50p 
NE561B 3.50 NE565A 2.50 8038 3.10· 
ZTX107/8{9 0.14 BF224 0.22 40673 50p 
ZTX212/3{4 0.16 80535 0.52 MEM680 75p (HI Gain) 
ZTX451/551 0.18 BD536 0.53 BF256 38p 

12 x 20 x 7cm screened box, as used In EF5800. Ideal for 
converters, etc. With single and double sided PCB Jig drilled 
to suit screen locations. Holes for adjustments. £3.50* 

Varicaps for MF, HF and VHF: BA102 30p, BA 121 0.30, 
MV104 (doublet) 0.45, MVAM2 1.05 (15 to 300pF) 

We also have complete FM and AM{FM tuner kits, UHF TV 
tunerheads, RF and audio modules. Catalogue 40p. Postage 
on component orders 22p per order. VAT EXTRA. ('8%) 

37 High Street, Brentwood, Essex CM14 4RH. Tel 0277·216029 

Become =====~ 
a radio 
amateur. 
Learn h·ow to become a radio· 
amateur in contact with the whole 
world. We give skilled preparation 
for the G.P.O. licence. 

WM ----------------·--. S{ochut•. whhoui obll911ion lo: I 
BRITISH NATIONAL RADIO RCKl7 f 

& ELECTRONICS SCHOOL • 

I ______ 1 
I 

ADDRESS. lpjoc~co"' "''"'''I 

---------------------·---~ 
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Happy 
New Antenna 
... could be an all-year-round g ood wish in practice, following 
your RESOLUTION to install a JOYSTICK as the station 
antenna. 
The JOYSTICK VFA (Variable Frequency Antenna-a six band, 
patented omni-directional antenna of extreme Oexlblllty) Is a 
MUST for confined locations-at the worst it can stand In the 
corner of the shack and still do Its stuff I But space problem or 
no ... what you need most is EFFICIENCY. 
Ex-G31YO Is making a come-back after nearly 16 years off the air. 
He has a " System A'' Joystick and tuner and describes himself 
at present, as a "receiver-designing SWL". In his rather un­
favourable QTH, the System A gives up to 4 $ -points over any 
other antenna and he looks forward lo getting h is ticket back 
lo test the JOYSTICK on transmission. (You won't be dis­
appointed, OMI) 

A PATENTED INVENTION USED BY TRANSMITTING 
AMATEURS AND SWL'S WORLD WIDE-AND IN 

GOVERNMENT COMMUNICATION. 

SYSTEM 'A' o~5r~v;·t~~etwL £32.40 
SYSTEM 'J' < 15~~-;~v~d"'l'Gi· £38.60 

on receive) 

PARTRIDGE SUPER PACKAGES 
COMPLETE RADIO STATIONS FOR ANY LOCATION 

Both Packages foaturc the World Record Joystick Acri;il (Sy.stem 'A'), 
with 8 ' feeder, 311 necessary cables, matching communication liC?ad. 
phones. Oeliv. Securicor our risk. ASSEMBLED IN SECONDS! 
BIG CASH SAVINGS! 

PACKAGE No. I. £210.55 As above with R.300 RX SAVE £13.871 

PACKAGE No. 2. ~193 11 
Is offered wi t h the FRG7 RX.SAVE£13.871 W • 

FLASH! THE BUDGET BEATER! 
~!~~!~~y~~;,,~~nd do their worse-so £154.86 
here isa lower.price, high.quality package, featuri ng t h e au .. solid 
state SMC 73 R><., with a ll the Partridee e><tr as. SAVE £26.05 
PLUS. 

RECEIVERS ONLY, inclusive deliv etc. 
R.300 £184.50 SMC 73 £128.81 FRG7 £167.06 

E..,........ Phone 0843 62535 ~· 
....,,..,_,.....,... (or 62839 after 

office hours) 

MARINE RADIO. Owners of small vessels with rigs on 
trawler bands or amateurs working / MM will benefit with 
a VFA on the mast. L et u s advise you. 
NOTE: Atl prices arc lhose current ot time of closing for press. inclusive of 

then 'urrenc VAT and 'arrioge. 

G3CED G3VFA 

Box 6, Partridge House, Prospect Rd., Broadstairs, CTIO ILD 
(Callers by appointment) 
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How to make 
the most of your 

free time. 
#0 Heathkit 

make the world's 
largest range of 

electronic kits. 
Including hi-fi, 

amateurraclio, test 
equipment and general 

interest kits. 
Every one of which comes to you 

absolutely complete-right down to the last 
nut and bolt. 

You'll also get a very easy to understand 
instruction manual that takes you step by 
step through the assembly. 

So, besides making an attractive, useful 
piece of equipment, you'll also 
have the makings of a 
satisfying, rewarding hobby. 

To find out more, post 
the coupon we'll send you 
our latest catalogue. 
Heath (Gloucester) Ltd., 
Dept. RC-17, Bristol Rd., 
Gloucester. GL2 6EE. 
Tel: Glos (0452) 29451 

HEATHKIT 
BFITER BUILT BECAUSE YOU BUILD IT YOURSELF 

m e new Heathkit catalogue.Out now FREE. I 
I To: Heath (Gloucester) Ltd .. Dept. RC-17, Gloucester, I 

GL2 6EE. Please send me my Heathkit catalogue. I I enclose an lip stamp for postage. k•mm'.~g.J 

I 
Nam 
Address, ____________ _ 

I Postcode _______ _ 
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Showrooms at 233 Tottenham Court Road, 
London and Bristol Road, Gloucester. 

";fllloslrp"-tbt testrb ~~~:~~Rs 
anb probtb ~nttnnat ~~::s 
Sand for HANDBOOK containing fulldeta//s of Ant11nn11s and 
olhar lachnlcal Information. 33 pages 40p. Refundable upon 
purchasa of Antennas. · 

SOME A NTENNAS 
Mustang 3 Elements, 10, 15 and 20 metrea , • £12.50 
TA-33 J r. High Power Model Incl. Balun 

TA33 Jr. 
TA32 Jr. 
TA31 Jr. 
ELAN 
TD·2 
TCD·2 

3 Elements, 10, 15 and 20 metres • • £ 73.00 
3 Elements, 10, 15 and 20 metres • • £84,00 
2 Elements, 10, 15 and 20 metres • • £A4.00 
Rotary dipole, 10, 15 and 20 metres . . £27.50 
3 Elements, 10 and 15 metres . . £53.00 
Trap Dipole 40 and 80 metres . . £25,00 
T rap DI pole 40 and 80 metres com-
pressed . . . . .. .. .. £211.50 

V-3 Jr. T rap Vertical 10, 15 and 20 metres . . £20,50 
A tlas Trap Vertical 10, 15, 20 and 40 metres £36.50 

SWL ANTENNAS 
S WL-7 Dipole 11, 13, 16, 19, 25, 31 and 49 

RD-5 
Orbit 

metres . . . . . . . . . . £ 19.50 
Dipole 10, 15, 20, 40 and 80 metres . . £ 19.50 
Vertical 11, 13, 16, 19, 25, 31 and 49 
metres . . £33.00 

MOSLEY 
ELECTRONICS 
LIMITED 

196 Norwich Road, 
New Costessey, 
Norwich, NR5 OEX 
ENGLAND Administrative Addreu only 

(All antennas avall11ble ex works carriage and VAT extra) 

TELESCOPIC 
HILO MASTS 

1---- -\ WINCH OPERATED 
Thes.e masts 11ro hend wlnchopereted, of robust 
con151ructlon and 1ua suitable for use under Jn .. 
clement condlllons. The sections are ot alu­
mrnlum alloy with fittings of sternleas steel. A 
telf-auat alnlng eplcycllc geared winch has been 
selected for complete aafety. Each section 
extends a lmultaneously by a t lalnless steel 
wlre rope e-ystem. Tho aecllona aro Otted with 
full l ength koy1 to prevent rotftllon. 

They wllJ eupport hHO• 3 element antennas 
provldfng that the mu.lmt.im operattng heights 
apeclfied In the followlno 1able ete not exceeded. 

Win d apeed 
(Unguyed) 
55 mph 

70 mph 

W TM/1 W T M/2 
Fully exlended Fully extended 
43 feet 66 f eet 
Fully extended Rctrec1 to 
43 feel <43 foot 

80 mph Retract to Retrnc:t to 
36 feel 36 feet 

100 mph Retract to Retract to 
29 leet 29 foet 

A lso manufacturers of Pneumatic HHomasts. 

CLARBROOK 
ENGINEERING CO. LTD. 
JUTSUMS LANE, ROMFORD, RM7 OER 

T elephone ROM FORD (10)66173 
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P.M. ELECTRONIC 
SERVICES 

7A ARROWE PARK ROAD, UPTON, 
WIRRAL, MERSEYSIDE, L49 OUB 

Tel: 051-6n 8918, 4.30-7pm. Cables: CRYSTAL. BIRKENHEAD 

V AT-PRICES EXCLUDE VAT, WHICH SHOULD BE A DDED AT THE HIGHER RATE FOR ITEMS MARKED (H) AND AT THE LOWER RATE 
FOR ITEMS MARKED (L)-OVERSEAS ORDERS (Inc. Eire and Channel 11111) NO VAT CHARGEABLE. 

2M TX & RX CRYSTAL AVAILABILITY & PRICE CHART 
CRYST AL 
FREQUENCY 
RANGE 
USE (TX or RX> ~ and HOLDER u 

:c x 
I-

OUTPUT d: 
FREOUENCY ~ 

J2 ~ "' 
::i ::i ::i ~ ::i 2 2 ::i ::i 

~ 5 .. ::i 

5 .. 5 "<O' "<O' § "' ~ a 0 11' u u u B 
:c :c :c :c :c :c :c :c :c 

~ x :c :c x x x ~ x x x ~ ~ ~ ~ 
x 0:: 0:: I- ';:; ':\ '); 0:: 

~ d: M M M " " ~ :c :c x :c x :c :c :c :c :c 
~ ~ ~ ! ::E ::E ::E ::E ::E ::E ::E 

~ ! :!! :!! ; ~ ~ s; ~ - - - - - - --- - - - -1«•030 .. b 
144·4/433·2 .. a 
1«·480 .. b 
1«·600 .. b 
1«·700 .. b 
145·000/SO .. • 
145·050/R2T .. • 
14S-07S/R3T .. • 145·100/ R4T .. • 
145•125/R~ .. • 
145•1150/R6T .. • 145•175/ R7T .. • 
145-200/ R6T .. a 
145-300/512 .. b 
145·350/S14 .. b 
14NOO/ S16 .. b 
145-500/520 .. • 
145-525/ SZI .. • 
145•550/S22 .. • 1'$•575/523 .. a 
145·1500/S24 .. a 
145·650/R2R .. b 
145•&75R/3R .. b 
145-700R/4R .. b 
m·725/ R5R .. b 
145-750/ R&R .. b 
145·n5/ R7R .. b 
145·800/ RSR .. • 
145·950 .. a 

b 
b 
b 
b 
b 
a 
a 
• • • • • • 
b 
b 
b 

• • • • • 
b 
b 
b 
b 
b 
b 

• 
b 

b 

• 
b 
b 
b 

• • • • • . 
• • 
b 
c 
b 

• • • • • 
b 
b 
b 
b 
b 
b 

b 
b 
b 
b 
b 
a 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
a 

• • • • • • • • • • 

b 
b 
b 
b 
b 

• 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 

• 
c 
c 
c 
c 
b 
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 

• • • a 
• • . 
• • • a 
• 
b 

PRICES: (a) U.U, (b) and Cc) £2,to +VAT (H). 

b 
c 
b 
b 
b 

• • • • a 
a 

• • 
b 
b 
b 

• • a 
a 
• 
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 
b 
b 
b 
b 
b 
b 
b 

b 
b 
b 
b 
b 

• 
b 
b 
b 
b 
b 
b 

• 
b 
c 
b 

• • • 
a 
• a 
a . 
a 

b 
b 
b 
b 
b 

• 
b 
b 
b 
b 
b 
b 

• 
b 
c 
b 
a 
a 
• 
a 
a 
a 
• 
a 
a 

b 
b 
b 
b 
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a 
b 
b 
b 
b 
b 
b 
b 
b 
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b 
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b 
b 
b 
b 
b 
b 
b 
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b 

b 
b 
b 
b 
b 
a 
b 
b 
b 
b 
b 
b 

• 
b 
b 
b 

• • • 
a 
a 
• 
a 
• • • . 
• 
b 

AVAILABILITY:<-> and (c) stock Items, normally evallabfa by return (we have 
over •.ooo Uem1 In stock). (b) Four week• normally but ll la quite poaslble we 
could be able to 1upp1y from stock. 
N.8. freqU'enclea aa H1ted ebovo but In eUernatlve holders and/or non-stock 
loads are ev11lable as per code (b). 
ORDERING. All we require to know 11(1) Outputlrequency, (2) Cryslal frequency 
ranga, (3) Tho holder, end (4) Ellhar Iha load eapacllance (pfa) or equipment. It 
lt not OHtnUal to glvo the exact frequency. though ft woufd be of s11l1tance to 
quote It If known. 

JAPAN ESE AND AMERICAN EQUIPMENT S 
With the ever lncraaalng popululty ot Japanese eQulpmentt we ha\lo 1ur1her 
expanded our range of alock crystal•. We cen now aupply for YAESU (FT2F. 
FT2FT, FT2 Auto, FT224), most of tho I COM range and the TRIO-KENWOOD 
range. We can alto tupply from etock crystals for the HEATHKIT HW202 end 
HW17A. 

4m CRYSTALS FOR 70.29MH<-HC9/U 
TX 8·7825MHz and RX 29·7llOOMHt at U.31 each + VAT CH) 
RX 8•74MMHz at U.M each + VAT (H) 

8-c:hannol eapablllty, 2m. 12V FM TX board. PhaH modulotor 5kH deviation max. 
Size: 140mm. x 82mm x 23mm. HC2S/U Cry1tol. Mulllplfcatlon X12. Senl for 
evaluation. P. 4 P. 30p. 12V 1W £11 13V 3W £23 2N«27, IOp; 2N3366, 
'IVp: CASOOI, £1,50; 2N5913, £1.50: 2N5945 C4W, 8dB), £1.00; 2N5948. £11.GI; 
2N5641. £4.00: ZTX327,IOp; 40964, £1.40:40965, £1.S0;2N3375, £Z.OO: OC202.10p; 
2N5180, 35p; PT3500, £1.20: BL Y33, £1.SO: 2N5590, £4.50: 2N5501. £7.00; 2N3632, 
£%.00; 2N6000, £4.50; 2N6081, £5.SO: 2N6082, £1.00; 2N6083, £8.00; 2N6084, £12.00: 
2N5642, u.oo; 2N5643, £11.00: BYF!50, 20p: BC106, IOp; BC183L, IOp: BLW39, 
£3.00; 2N3055 • .COp; 2N3479, 4Clp: 40673. 50p; 3N201, 80p; 3N202, IOp: MPF102. 40p; 
C0841. 5Qp: BCt67A, 10p: BSY90, 30p; 2N3904, IOp; 2N3906, 10p: lntegratod 
Circuit.: CA3011, SOp: CA3014, 80p; CA3018, 70p; CA3023, 80p; MC1550G, 50p; 
MC1596G, £2.00: CA3000, £1,00; CA3089E, £2.00: SL620/30C. £2.00; MCl741CG, 
80p; 2N3819, 40p; 2N2270, 40p: 18W Tren9lstor llne up for 70cm linear, £33.00: 
5mm coll former with coro, tOp; miniature RF chokes, 10p: .2N5862 or slmllor 
transistor l90W peak nt 2m), £15.00; 2N6166 or a:lmlle.r transistors (100W peak n.t 
2m), £17.00; 8A150 Olodo, 10p. Oallll on any Item, 20p. S·2MHz ssb crystel fllters, 
£15.00; RS12 Reod u~lay. £1.20. Minimum ordor, £1.00. Mall order only, P. & P. 20p 

HELLER ELECTRONICS 
49 BloHom Waye. Hountlow. Mlddx.1 TWS IHB 
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CRYSTALS FOR THE NEW BRITISH TOCM CHANNELS 
We are •tocking the lollowlno channels: RB2 (434'65/433·05), RB4 (434·70/ 
C33·1G), RB6 (434.751433·15), SUS (43.'1-20), RB10 (434·85/483·25), RB14 
(434·95/433.3,), SU18(431H5) and SU20(433·50)-TX a nd RX for use with: 
PYE UHF Wealmlnster (W15U), UHF Cambridge CUIOB), Pockelfona 
CPF1) and $TORNO COLICQM 662 all at £2.34 pluo VAT (H). For tho 
U450L Bta:o Station wo have the TX crystals for 1111 the abO\'O channot1 
plus lhe RX cryatels lor SUB •nd RB14 alto at £2,38 plus VAT (H). 
The RX cryetal1 lor RB2. RB4, RB6, RBIO, SU18 and SU20 for use In the 
U•SOL Baio Station, together with tho TX and RX CO'&tals for the remain· 
lno SU channels (SU12-43$·30-RTTY end SU16-433·CO) for •II Iha a bovo 
equlpmontt are available at '2:.IO plu9 VAT (H) d elivery as por clou 
(b)2m lteme . 
10-Z45MHt "ALTERNATIVE" 1.F. CRYSTALS-£2.Je +VAT (H). 
For uao Jn PYE end otherequlpmentawllh 10·7MHz. nnd4S5kHz l .F.a to get 
rid of tho "blrdy" Just above 145·0MHz. In HC6JU, HC18/IU a .nd HC25/ U. 
CRYSTAL SOCKETS-HC4/U, HC13/U and HC25/U (low Ion) 
lip each + VAT CHI+ Up P.4P.oerorder (P.4P. lreellordered 
with crystala). 

CONVERTER/T RANSVERTER CRYSTAL5-HC11/U 
All at £3.00 +'VAT (H). 38'15868MHz (1«/28). 42MHz (70/28), 58MHz 
(1« /28), 70MHt (144/4), 71 MHt (144/2), G5MHz (342/52), 96MHz (1,298/432 
144), 101MHz (432/28), 105-6688MHz Cl.296/28) end 116MHt (144/28). 
CRYSTALS SPECIALLY MANUFACTURED FOR AMATEUR USE 

TO CUSTOMERS REQUIREMENTS 
Now aupplled lo our now Improved omatour speclflcatlon {tomp. tol. 
± 30ppm 0-&0°C, adj. tol. ± 30ppm) 11• follow1: apec. AC - 20pt load, 
AC"""' 20pf load, AE - 30pf load or AS _, series resonance. In HC6U 1·5-
2MHt £3.15 +VAT (H) and HC6/U 2-105MHz and HC18/U ond HC25/ U 
'4-105MHz £3.00 + VAT (H) Dofivory usually 4-{I weeks .• Fundamental • 
(1·5-21MHz) wHI bo suppllod lo 30pf circuit condlllons. and overtones 
(21·105MHz) to series resonant condition• unless otherwleo ap.,clOod. 
For d el&lli 61 el6Ht loforoiW• er1stol• pleaio ilind S.A.E. 

TEST EQUIPMENT FREOUENCY STANDARD CRYSTALS-
100l<Ht In HC13/U. £2,ts + VAT (l) . 
IMHt and 5MHt In HC6/U and 10MHz a nd 10·7MHt In HC6/U a nd HC25fU, 
£UO + VAT (l) • 

BURNS ELECTRONICS 
W e are the Norlhern Appointed Agonfa for BURNS KITS etc. and cein 
•uppl'f most of their products from stock. 

MODULAR COMMUNICATIONS SYSTEMS 
For the RTTY enthu1iatt we can recommend end aupply the "MCS0 

range of produet1. This Includes terminal units, AFS keyen:. magnet 
driver• for TTL Interface, tele-oraph dlator'tlon measuring adeplor, RTTY 
audio procoator, power units, etc:. etc. 
For the CW man we have tho 11MCS° CW filter which glvoa thr&e 1t1ge1 o1 
active f11te rlng. Please eend S.A.E. tor full d1t1U1 of the 11Mcsn renge. 

ANZAC MC·101I DOUBLE B ALANCED MIXER 
$-600MHz auppllod with full data ll• for only £!1.1!1 plu1 VAT (L). 

CRYSTALS FOR PROFESSIONAL USE 
CRYSTALS TO COMMERCIAL SPECIFICATIONS 

We can aupply cryS1al1 to moat commerctat and MIL ap&el ficaUon1, with 
en eicpreu aervlce for that urgent order. Pleate tend S. A .E. tor datalle ot 
telephone behn-en 4.30-7pm •nd uk for Mr. Norellffe. 

TERMS: CASH WITH ORDER-MAIL ORDER ONLY-S.A.E. 
WITH ALL ENQUIRIES-PRICES INCLUDE P. & P. (BRITISH 
I S LES) EXCEPT WHERll! STATED-OVERSEAS CHARGED AT 
COST. 

~01\TDA 
GENERATORS 

AT KEENEST PRICES! 
300-'IOOO WATIS AC, 6-24 VOLTS DC • --

OTHER MAKES 1-3000KVA SECONDHAND UNITS 

National & SHARP 
MICROWAVE OVENS, INPUT 1250-2800 WATIS 

KEENEST PRICES INCLUDE UK DELIVERY 
Ope n Tues-Sat tO.lD-1.30, 2..30-6.30 (Ana:afone out of hours) 

ASHLEY DUKES FARNCOMBE,ST, FARNCOMBE, 
GODALMING (Tel Dl79) SURREY 
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KWI07 ANTENN A TUNIN G 
SYSTEM 
lncorporelot E·Z mntch, SWRJRF 
PowM motor dummy lood. Anlenna 
twitch. High power vo11lon KW 109 
Is av1111nb1o. 

KW 202 RECEIVER 
One ol lho Oneal A mcnour B"nd 
Receivers on lho runrkot. SSS filler 
and 0 0 ·• mulllpllor. Excellent sens l· 
IMty and s lAblllly. Two apcod tuning 
10-160 malros. 

Write or phono tor cat•loouo 

Communications Products 
DECCA COMMUNICATIONS LTD 

• Easy term; on 
equipment available 
over 12, 18 or ll 
months 

,,,.,,. 
~;;;;.-~.,~. 

ltor Scope 
Monl1or your ttensmissions 10-160m. 
Two·tonotoat generator lncoroorntod. 
10 ensuro opllmum llneanty for SSB. 

Cramplons Road, Offord, Sevenoaks, Kent. Telephone: Sevenoaks (0732) 50911. 

For V HF gear in the North West 

BREDHURST ELECTRONICS 
We now have in slock the Multl II 2m and Multi U11 70cm 
transceivers from FOK. These have a host of features including 
auto-scan, lRT, HI/Lo output power and multi function m~terlng. 
Fitted S repeater and 2 simplex channels. Power supplies and 
add-on VFO for Mul ti II also in stock. 

PRICES (less VAT) Multi II (2m) 7 Channels 
Multi Ull (70cm) 9 Channels 

Multi 2700 (2m all mode) 

Send SAE for detailed specifications 

Also In stock 

e Full range of ASP antennas and mounts 
e Rotators and antenna accessories 

e Automatic tone burst modules 

e W aters and Stanton products 

£1n.so 
£221.33 
£399.00 

e Secondhand equipment-ring for details, lots in stock 

HP PART EXCHANGE WELCOME 

BARCLAYCARD 

A CCESS 

Willowbrook , School Lane, S unbury, Tarporley, Cheshire 

T el Sunbury (0829) 260708 G30QT 

CALLERS B V APPOINTMENT 
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NEW! SAMSON ETM-3C 
C-MOS KEVER 

1µA battery drain-Why switch off? 
e Sell-completlng dots/dashes/spaces. e Can be used 
either as normal electronlc keyer or as an Iambic-mode 
squeeze keyer. e 8-50 wpm. • Constant 3:1 dash-dot 
ratio. • 6 C-MOS ICs and 4 transistors. e Plug-In PCB. 
e Long battery llfo-typlcally 11.•A drain when ldllng­
Bullt·ln batleryholder for 4 x 1·5V batteries (but will work 
over 3-10V range). e PCB has both a reed relay (250V, 
O·SA, 25W max) and a switching transistor (300V, 30mA max) 
-either keying method can be used e Has the well-known 
fu lly-adjustable Samson precision keying lever assembly. 
• Operate/Tune button. • Sldetone oscillator. • Grey 
case 4• x Z" x 6". £63.88 
ETM-4C : A s ETM-3C but with 2 combinable memories. 
BUILT FOR DEPENDABLE MARINE & COMMERCIAL 
SERVICE 

.IUNKER PRECISION HAND KEV. A superbly engineered 
straight key used for many years by professionals afloat and 
uh ore. 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-cllck fllter. Hinged grey cover. 
£28.64. 
BAUER KEYING PADDLE. Single-paddle unit on H' x Z" 
base for home-built El-bugs. Adjustable gap1/ tenslon1. £9.97 
88mH TOROIDS for CW. RTTY, SSTV fllters, 90p. each 
90~ AUDIO PHASE S HIFT NETWORKS, octal based. 
All prices postpaid UK and Include t2i% VAT. Pleaae 
Hnd stamp w ith enquiries. 

SPACEMARK LTD. 
Thornfleld HouH, D elamar Road, Altrlncham , Cheshire. 

CT e I : Olt-928 1451) 
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NEW PRODUCT UP-CONVERTER 
MODEL UC/I 

Synthesiser Cont rolled General Cove rage Rece iving Adapt or Plus Two-Metre Converter 
for Receivers Covering 28-29MHz a nd/or 144-14SMHz 

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 w ith equivalent high 
performance. Compared with the alternative of purchasing a separate receiver for general coverage, Model UC/1 avoids 
wasteful duplication and gives better performance for less outlay. 

e Gives complete no-gap coverage from 90kHz to 30MHz, In thirty 
switched 1 MHz bands. 

e Also operates as a 2-metre converter with receivers covering 
28-30MHz. 

e Two separate outputs are provided, one for 144-145MHz and the 
other for 28-29MHz receivers. 

e No receiver modifications are required. Model UC1 simply 
connects in series with the aerial feeder. 

Price £97.50 
plus 12t% V AT 

Total £ 109.69 
(including delivery UK) 

e Overall performance Is limited primarily by that of the main 
receiver. 

e Straightforward digital switch selection of the desired 1MHz 
band segment ellminates critical adjustments such as "tuning 
for lock". 

e Built-In aerial attenuator. 
e Frequency synthesiser locked to 1MHz crystal ensures excellent 

frequency stability. 
FREE D A TA SHEET NOW A VAILA B LE 

DATONG ELECTRONICS LTD. 

R.T. & I. offer the finest selection of 
first-class new and fully overhauled 
second-hand communications and 
electronics equipment in the U.K. 
e Constantly choniinc stoC'ks of a va11 ranee of equipment. e Cash or Hire Purchase terms ea1ily arranged. e Part exchanger welcomed. e W~ are '.spot cash' buyers for almost all electronic equipment. 

Send S.A.E for our latest lfsl of over 50 rec~lvcra and manv other Inter· 
esUng Items. 

R.T. & I. ELECTRONICS LTD. 
Athville Old Hall, A1hville Road, London E.11 Tel: 01.539 4986 
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11 MOOR PARK AVENUE, LEEDS LS6 48T. TEL 0532-755579 

2-metre P re-amps b etter t han 2dB NF g reat er t han 
18dB g ain, £4.20 i ncluding post and pack ing . 

Autom atic Xtal-c ontrolled t ·o neburst 1750Hz, 
adjustable output l evel f or 12V negati ve earth 
o pe ration. £8.50 i ncluding post and packing. 

* 
N ew an d u n used tranisformers 

115/230V primary, 450V 0.54A, ·t 825V 0.44A , £15. 
115/230V pri mary 186V 0.065A, 117VO .475A , 115V 
0.475A, 141V 0.615A , 204V 0.240A, 6.3V 3.4A , 6.3V 
6.3A, 6.3V 7.6A, 6.3V 7.1A, 6.3V 3.7A, 6.3V 0.6A , 

£15. 

* 
Tran sform ers £ 2.50 post a nd pack i ng 

* 
C.S.E. ELECTRONICS 
18 Forestdal e, London , N14 7DT 
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ROGER 
GBAVN VHF 

T his month we describe somo of our range of 145MHi aerials. Almost 
all erttavallable for lnlmodlate delivery. 
We can supply either lA (unlly ooln) eerlol1 or loaded fA with 4d8 
oaln. All are 50 ohm lmpodanco and cut to a centre frequency of 
14SMHz. They hevo e drlvo cepablllty of IOOW ond exhlbll o VSWR 
of typfcally bottor th on 1 ·2: t. Thay can ha aupplled with 2BA a crow or 
hlnoe termination lo olvo fla:ed or varlable lnstallatlona. Rods oro 
mado from high tcnsllo staor. coppor plated to give an Improved 
porformanc:o of obout 1dB over stalnle11 a leel rods. By usrno diam· 
eters rangtng from 2·4 Co 3·2mm according to length, a satisfactory 
balance Is achieved between flHlblllty. 1tlowlno a bend radlu5 of 
about 2.Scm without setUno, and •tlftne11, which reduces the fluUer 
oftec:t that can occur with thinner rods. Tho tod1 are covered with thlclt 
walled PVC sleevJng which la drawn to a toper to reduce top weight 

ANTENNAE BRYON 
GBIWX 

and pro'ilde 1 neat 11pp~arance. Tho tormtnatlons and ond caps ore 
lhtn moulded In n)llon for sealing nnd Insulation. fµ. oerlalt have their 
loadlng coll• moulded as part of the termination to form a auono and 
weatherproof unll. Mountlno baso lnautotor1 aro also moulded in 
nylon of a an1de chosen for Its low water absorption property. Vlslble 
moto1 outs tuo chroma platod bran or atalnlut •tool and all othet 
motol p11irtt 11ind 1crowa aro suitably plated to onture adequate 
protoctlon. 
W eatherprooflno Is achieved by moan a of O·rlnos or fleilble gnskets. 
Our aorlala feeture n large degree ot floxlb111ty and lnterchangeabtutv 
In that. foroumple, any2BA ba.Hd rod Coo LM58S) wlll ntany sullllble 
baae Coo ML2, ML6, CPW). The window cllD and base ground pl!!ine 
feature a special "C" matchlng unit ob"iatrng the need ror radial 
ground ailanu. 

FOR VEHICLE MOUNTI NG: 
H l"O• 28A Sctt W Not•• Price 

for b11e oround pl1ne use. with N socket termination 1nd heavy-duty 
U clamp up to 2· mut. Use1 LM58S rod. GP58A £1'-71 

AW AS-5 £8.%2 
A52-6 A62· 5 1 £7.51 Notts: 
AS·2 A6·1 2 £4.%7 

! c•~: .. ~;,".,,.,~~,_J~:~t.,.. """ J send a laroe SAE for IJ1t1. Sparo1 and oarls are easily avallable for 
all aerlals-ANTEC 1eflal1 oro ell made In 8rltoln. 
Catrlago oxtra-pfNH noff, 

1 Hu moulded ln4M UR78coble 
2 ;A eerlel-411 olhera fA 
3 Can bo a1tembled from outsldo of vohlclo 
.C Boot mounting 

83-6 r 

I. 
S Swlvol mounting slmllar lo car radio aerlal1 
6 Window clip with BNC 1ockel 
1 Mnonollc mount 
8 Whlpa only-no base 

baaea 1tlll nood •occlal pec>crng. 70p atondarct ch11rae. Small parts 
auch at bases and hellcals 20a. If In doubt 010110 stnd adeQuate, 
o•cus wl lt bo tefunded. 

V>.T NOT INCLUDED-PLEASE ADO t21" TO TOTAL 

Ne•t month•s advert wJll cover 433MHz 1erlals. ~
, ~-\-) USMHz JA aerlol1 havo to be aont vlo Roodllno as they are too lono 

to post. Up to 5 can be 11nt for £1.50. tA aerials end oround plane 

CRAYFORD ELECTRONICS 6 Lovelace Close, West King$down, sevenoaks Kent, TN15 6DJ. 
24 hour answer service 047485 2577 BARCLAY 

ACCESS 

REG. WARD & CO. LTD. G2BSW 
GICA 

K.W . 
103 VSWR Meler ond 

comblntd Powor Meter.. £11.00 

107 Combined E·Z March, 
VSWR and RF Powor 
I ndicator, Oummt load 
e.nd Anttnn1 Switch for 
• outl•tt •• 

Trip Dlpol1 Co-ulol 
Feeder 

Trap Olpo!owlthBolun .. 

3-woy Antenna SwltchH 
(lorco-ax) .. 

"8.IO 

ae.oo 
ut.00 

£8.00 

SHURE MICROPHONES 
Modt l 4-14 £1t.20 Modal 201 £7.D 

YAESU 
FT101 E T,.nocelvor U21.IO 
FT200B Tran1etlv1t and 

FP2IOO PSU. • £2.ll.IO 
FR101 S Receiver £ZILOt 
FRIO! D Receiver Olt.otl 
FT401 8 £3911.GO 
Y0100 Monltoracopo £111.GO 
FT221 • . QSt.00 
New G/C Receiver FRG.7.. £141.00 

Technical Auoclatu Audio 
Compreuora £42.00 

USED EQUIPMENT 

YAESU FV.1018 VFO £Cl.GO 

Valvo for Yaeau. etc., 8BZ8, GU8, 6KD8, 12AX7A, 12BY7A, 12AU7, 6JS6C. 6144, 
&HFS, 6LQ6, &E>.a. IGK5, 61448, &KO&, RCA Volvu tor KW equipment. etc. 

Sentlntl 2m Preamps and 2m convertotaJEuropa t r.n1varter1. J Beams and Stolle 
1otatort. 1~ 140 ant. wire, ln1ulator1, 52 A 75 ohm co--u, and UHF plugt, 
aoc.kett and coducora, G--Whlp mobile antenna, Wlghtrap1. Miut couolers. 
Hy-Gain vertlcols, SWR 10 (Twlnmelor), SWR/PWR Mete,., 

AMTRON KITS 
TRAOE INS W ITH PLEASURE. OUR STOCK OF GOOD SECOND-HANO 
EQUIPMENT CHANGES DAILY-LET US KNOW YOUR REQUIREMENTS. 
Duo to curnncyfluctuatlona prlco of Imported oqufpment aro llableto attoratlon. 
AOD 121Y. VAT to oil prlcos oxcepl uaod oqulpment. 

HP TERMS AVAii.ABLE CARRIAGE EXTRA ON ALL ITEMS 

AXMINSTER, DEVON EX13 5DP Telephone 33163 
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CARD 

Erect your V HF/UHF' antenna anywhere with our 

SLOT TOGETHER AERIAL POLES 
4' s· x 2"od, 14swo olumlnlum, Wt- Wb. Mex pr•ctlcal hefght50'. Quick& euy 
to er&et. fltt In nny car. Rola.table from the ground. £5.00 each. 
GUY KIT : 3 ste.kes. 2 three p.olnt ma1t attachments, 2tl' nyton cord 6 runnera­

U .$0 each. 
tOY, discount If ordered before Match 3111 CM!laot '2.00 

R • .J. Smith 4Z Mott Rd. l'ltch•m Suney. 

JKM ELECTRONICS (GBKBQ) 
Rear Coach House, as A1hl1y IRoad, Montp1Her. 8 rlstol 85' 5NR, A von. 
2M Mo1fet Pre•mpllfter, type JJA/I , 18d8 Galn, 3d8 Noli~. stze 11n. 1q. 
Price £3.50, p&p 2Sp. 
70Cm1 Strlplln• 8'1ndpas1 Fiiier PCB, aligned and tested. Price £3.SO p&p, 20p. 
2M &. 10Cm Strlpllne Refl1ctom1ter Board, tested and supplied with 
ln1tructron1 to moke complete unit. Stato which required. 50 or 75 ohms /mp. 
Price £5,00 p&p, 3Sp. 
Sond nn aao for Info on S/hund equipment and low price compononls and 
o ther bargains. 

J AN OFFERS • •• X TALS, IOMHz, 11'155. e·on, 10·2~5. all HC6U, 
£1.SO each. COAX. UR43. !50 ohm - 10p Ptr Metre, post 2tP per M. UR70. 
7& ohms, aomc peke. UR95, 50 ohms, miniature Nylon, 4p per M. post iP pm, 
REVCO, Hloh Quality Solder 1uckt11, £5.75 uch, post 35p. Equipment Wire, 
100m al.randed In 20 colours, le: Sm '< 20 colours for £1.00, post 20p. I c.ore 
Screened Cable @ Up per M, pose 2lP pm. 300 Catbon Fiim Re1i1tora. 
+watt, .C·7 ohms to a~2 Meos. £1.20, PP 25p. Copper P.C . Boards. mh:ed padt of 
tO pieces approit 3S-40 sq. In. par board, total epptox 350-C00 sq. In. for £1.00, 
postCOp. w. H . WESTLAKE, CLAWTON. HOLSWORTHY, D EVON 

AMATEUR' AERIAL PRODUCTS 
HB9CV TYPE 2 element beams 2m and 70cm :£5.00 
CROSSED DIPOLES 10m, 4m, 2m and 70cm £5· £15 
70cm PRE-AMPS £5.25 
MOBILE WHIPS and Base Station aerials from 68MHz-
450MHz. Raynet/Repeater/Club discount. SAE (large) to: 

SS VAUXHALL STREET, RAINBOW HILL, 
WORCESTER WR3 SPA 
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~ VHF 
~ COMMUNICATIONS 

Now published-the Autumn 1976 edition, which includes designs 
for: 
70cm Transmit Converter 
Universal Converter for HF & VHF 
Digital Multim eter (pt 2) 

Plus articles describing 

Transistor Frequency Multipliers 
GHz Antennae etc., etc. 

Send £1.15 for a copy of this edition or £4.35 for all 1976 editions. 

VHF COMMUNICATIONS Is the English language edlUon of the Germon publlcnllon 
UXW·BERICHTE, a quarterly amateur radio magazTno espoclally catering for vhf/uhfl 
ahf l echnology. It Is published In spring, summor, aulumn and w inter. 

All sooclal compononts roqulred for tho construction of tho doscrlbod equipment, 
such as printed circull boards, coil formers, semiconductors nnd crystals, os well ns 
complete k lls, are avallablo for despatch direct lrom Germnny. Mnny of the printed 
circuit boards, In addlllon to D fow selected ~lls, nro stockod In tho UK. A price llst of 
kits nnd matcrln!s Is avalloblc-scnd Sae for your copy. 

Orders to VHF Communications at address below. 

W o era also agents for JAYBEAM AND MINI BEAM AERIALS. MICROWAVE 
MODULES AND KVG FILTERS. 
Write for f ree Price list (SAE please). All prices include VAT at current rates. 
Please note that our minimum UK post and packing chargo, except where Indicated 
Is 20p. Export orders welcome-wrlto for exoort pdco list. 
Cheques nnd P.O.s should bo crossed and made oavsblo to .. Amateur Radro Bul"­
Buylng Group". 

TMP ELECTRONIC SUPPLIES 
(J. H . Jones, GW3TMP) 

A gent for S outh Midlands Communications Ltd 
Full ranga of a ll NEW YAESU oqulpment plus HY~GAIN JAYBEAM 

BANTEX CDE FDK BELCOM 
Used Equlgmenl 

FTDX401 £290.00 FT200 & Mafchlnp AC PSU/SPl<R £200.00 
HW-101 AC PSU CW Fi iter £180.00 LINER 2 with PRE·AMP £130.00 
HW100 H/B AC PSU £160.00 JR-310 U0.00 

All above tested and re·allgncd where necessary 
" W2AU'' 8 ALUNS 1:1 &.4:1 with lightning orres1er 
BALUN KITS(TOROIDAL) Alt Band 

HF Band 
AMIDON TOROIDAL CORES. Full range ••nd SAE. 

£9.80 
£:.75 
£3.23 

All new Ynesu equipment carries the SMC 2 year waHanty, you won't beat that. 
1ry us for service. 
II you oro thinking of hni\llng your equipment servlcod nndfor rcnllgnod glvo me a 
rJno and I w ill bQ pleased to quote you for o first class sincere servlco. SAE wllh 

ol 1 enquiries. 
3 Bryn Clyd. Leeswood. Mold. C lwyd. CH7 CRU. 

T el: Pontybodkln 1146 (035287) 

l;]jICOMI 
CQ NORTH-EAST 

THANET ELECTRONICS invite you to visit a special 
exhibition of VHF and UHF equipment from the popular 
ICOM range at the 

IMPERIAL HOTEL 
JESMOND ROAD, NEWCASTLE ON TYNE 

ON 

SATURDAY, JANUARY 29th 

IN THE BERNARD ROOM, 11am-6pm 
IF YOU H AVE ANY MONEY LEFT OVER A FTER THE CHRISTMAS ANO 
NEW YEAR CELEBRATIONS YOU MAY WISH TO TAKE A RIG H OME 
WITH YOU TO WORK THE NEW REPEATER IN YOUR AREA 
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COMPONENTS FOR 
RADCOM DESIGNS 

Olgita:I Frequency Counter and T imer by G3MFJ/G3KEP- Mafch '76. 1400, 180; 
7473. 36p ; 7475, 41p; 7490. 58p; 74t21. 40p; 74196. 96p: MCI01t6. 60p; 5V rco • .£1.90: 
LEO, 29p: 2Nl06, 1~p: Tog~/e t witch, 68p; 9V mnlns transformer, .£2.00. 
SSB Transeelvor by G3ZVC- Scpt. '74. Comptcto ktt-£71 .50. 
A seri.es of add·on units for t ho GJZVC SSB Tranacolvor are nvallablo : 
Zm PreampllAer Kit wltlJ tailored bondpass and gnJn to suit G3ZVC Bonrd, PCB 
slie: 3·5 .. x 1·8·. Prico £5.20. 
12V to 6V Regulator ftW Audio AmpUfl&r Kit to powor lho G3ZVC Board from + 12 
volt supply and provJdo lncreas£td eudlo output. PCB size: 3.5· x 1•8 ... Prlco £6.90 
2m VFO Kit (by OJ5HD-VHF Communlcotlon1. Edition 1/71). T his VFO Is of the 
mixer typo, having VFO tun Ina 11to13MHz and a cryst,,I osci llator of 62MHr. Kit prlco 
£39.00. VHF CommunlcaUons Edn. fl7t £1.00 oxlra. 
Comoononts for Hf" Preselector Unit also ava\lablo-writo for dotalls. 
2M A.M, T X/RX by G3TOZ-Jen. '73 ond VHF/UHF Monuol. Complclo kit for Re· 
colvor, £21.30; Transmitter, £9.•0; Modulotor1 £3.85 (doos not Inc ludo PCB or trans .. 
former). 
M ini O.F.M. by G3XGP-June '73. Complete kU using 1MHz clock osclllotor, £.C0.85 
(plus 50p for 30MHz l.c.s.). 
Steroocodo Proceuor by GGCJ- Sopt. '75. Complete kit, £16.95. 
Reprints of abovo artlcfes, 20p plus SAE. 

DEPT. 701 . COMMUNICAT IONS HOUSE. 20 WALLINGTON SQUARE, 
WALLINGTON, SURREY, SM8 BRG. 

T oi: Ol.U9 6700 Opon hm to 6pm Mon·Frl •• lnm to 1 pm S1tl. Cloiod f6r lunch 

12.45to1.45. 

SENTINEL SUPPLY 
20a WADDON ROAD, CROYDON, SURREY 

COMPONENTS 
(Please mark tor the Attention of the Components Division) 

CRVST•LS for 2m :appllcallons oil i n HC6 £2.20 

TX 
8·0833 (520). 8·0847(S21). 8·0661 (522).8·0597 IR3), 8·0611 (R4). 8·062.5(R5). 8·0638 
(RS), 8·0652(Rn, 8·1000(145-8) 

RX 
44·D333(S20), <4•9416 (S2t). 44•9500 (522). 44·9583 (523), 44•9916 (R3l. 4S-0063(R5), 
45·0166 (R6). 45•0250 (Rn. 44·7666 (145). 45-0333 (145'8), 101•0000 HC18 £2.20 

CRYSTALS HC6 £0.50 
5·2539, 5•2750.8•6388, 7-3222 

THYRISTORS 
BT)(4M200R 35p 

All ovatlable Ex. Stock, Instant refund If not avallable. 
Pflccs tor comoononl& are lnclu51Ve of all exttas. 

N ew Power Supplla1 up to .ilOOvOC nt 250mA o.nd 6·6\1 AC BA . Vor'i compacl 
modern to mil snec. Easy re·wfre to give 800v + 300Y for trcnscelvors, etc. £7.SO 
P & P £1.50 

SSB Exciters J·S lo 30MHz contlnuous with VFO or 12 XTAL channels 100ntW 
out less 1·4MHz:. Fiiter and cnrrfcr crystal, Internal mains PSU. New condi tion 
wlt.h c ircuits £15.00 p & p £J.OO 

SSS Transceiver Redlfon GR•10T 2·16MHz. Continuous with ext. V FO 100w 
out wllh all PA driver RX front end and mh:er st"oes l ess 3 s:ilug In boerds (ch· 
cull• svppllod) c~se and 3 x 61451 x 2759 £18.00 p & p £4.00 

Transistor f nverter for 1'2vOC operation ot abo'Vo or other valvo typo transceiver 
£15.00 p & p £2.50 

281b barontn P•rcel stuffed with hundreds ol new resi stors, capacitors, otc .• 
and many other interesting ol ec.lronlc ltnms £9.so dellvored 

MAIL ORDER ONLY AT PRESENT 
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J.BIRKETT 
RADIO COMPONENT SUPPLIERS 

Member of the ARRA 

2N tit NPN RF TRANSISTORS @ 30p each. ' for £1. 
BFY to NPN RF TRANSISTORS @ SOp eoch. 
1ro1a SUB- MINIATURE . OHM LOUDSPEAKERS @ 75p each. 
CRYSTALS: fOAXJ typo 600kHL @ SOp. 7MHz @ 60p. 8MHz @ 60p. tOX type 

4MHz @ &Op. SM Hz @ SOp, 6MH1 @ 60p. GLASS WIRE ENDED 28kHz @ SOp, 
28·5kHz @ SOp, &Ol<Hz @ £ 1.50, 150kHz @ £1.50. 

AUDIO l .C.a SN76001 @ 50p, TAA 611B @ 65p, TBA 641 @ 80p, SN 76013ND € 
£I, TB A 800 @ 85p, LM 360 ® 80p. 

10,000µ 111v.w . ELECTROLYTICS alzo 31· x I ..... ® 15p, ' for sop.· ' 
VHF TUBULAR TRIMMERS 3pf, @ 5p, 8pf @ 8p, 12pf @ Sp. 
STC.ITT BLOCK CRYSTAL FILTERS 10·7MH1 B. W. ± 8kH1 @ £4. 
VHF DUAL GATE MOSFETa @ 33p each or 4 for £ 1.10. 
RCA 70 I LEAD OIL OP-LMPS ® 5 for £1 . 
UNMARKED GOOD 2N 3553 TRANSI STORS @ 3 for £ 1.10. 

CERAMIC Pl.504 VALVE BABES @ 8 for SOp. 
8 ASSORTED to METRE 10X CRYSTALS for £2.16. 
BYXN 1000 PIV 1 AMP SILICON DIODES @ 12 for £1 , 
10XAJ CRYSTALS 51D5!1Hz, 5200kHz. Bolh 60p eoch. 
LARGE RED or GREEN LEDS ® 15p each. 
80187 4 AMP NPN POWER TRANSISTORS, S for £1 . 
N E 55& DUAL TIMER J.C. @ 90p. 
BF 180 Or BF Ht NPN TRANSISTORS @ 5 for 60p. 
200+ 200+ 100µ1 300v.w. ELECTROLYTICS, silo 2! x H @ 2So each. 10 for 
£1.80. 

FETa LIKE 2N 3119 typa BE 558$ @ 20p •ach. 6 for T5p. 
SOLDER-IN FEED T HRO• 300pf, 1000pf , Bolh ! Sp dot. 
X BAND GUNN DIODES wilh dole @ £1.55. 
X BAND TUNING VARACTOR DIODES 1 lo2pl or 3 to4pf @ £1.65. 
RADIO l . C. ZN 414 with dola @ £1. 
50 BC 1074-t TRANSISTORS. Untested @I 57p. 
DIVIDE BY TWO 300MHz COUNTERS with data @ 800. 
DISC CERAMICS, ·l µf i!Ov.w., ·05µ 1 i!Ov.w., •02µ1 50v.w., ·01µ1 50v.w. All @; 

20p doz. 
TANTALUM BEAD CAPACITORS, ·lµf 35v.w .• ·1Sµ f 3Sv.w., '' 7µf 3Sv.w., 

·68µ1 3Sv.w., 11.d 3Sv.w .• 2•2µ1 35v.w., 4·7µf IOv.w., 4·lµf 35v.w., 5pl 25v.w., 
6•8µ f 25v.w., 6•8µ f 35v.w., tOµ f 2.Sv.w., 15µ1 20v.w., 20.µf 6v.w., 22µ1 t6v.w •• 
33µf 25v.w., 47µ16v.w. All 8 9p oach. 

SOLAR CELLS •5 Volt 5 mA @ 35p each. 
200 ASSORT ED CARBON FILM i · t RESIST ORS. Odd values ® 75p. 
·OOOSµ I 75 K.v.w. VISCONAL CAPACITOR @ SOp, 
12·24 VOl T CATHODEON CRYSTALS OVENS @ £ 1 each. 
MAINS TRANSFORMERS 2•0 Voll A C Input 18 Voll SOOmA Outout @ 8Sp. 
COMMUNICATION SERIES OF 1.C.a. Unteslod with dolll consisting o f 1 x 

R.F., 3 x l.F.1 2 x VOGA O, 2 x A GC, 1 x Mike Amp, 2 x Double Balanced 
Modulator, I x Ml>or. Tho 12 1.C.1 for £3, 

SUB·MINIATURE DISCS !Ov.w., IOOOpf, ·01µ1. Both 20p doz. 
HIGH CAPACITOR TUNING VAR ACTOR DIODES 180 lo 300pf. Untested 

@ 3 for30p. 
2000 PIV fOOmA W IRE ENDED SILICON DIODES @ 7 for £1. 
FT 243 CRYSTALS 8040, 8100kHz @ 75p eoch, 7620, 7720, 71!65·7, 823,'!, 8366•7, 

8483·3, 8583·3. 8650, 8716·7kHz. All ot 40p each. 
2N 3881 UN MARKED GOOD TRANS I STORS @ 3 for 75p. 
TAG ENDED ELECTROLYTICS, slio 21' x It" 3300µ1 6'v.w., ® SOp. 4700µ! 

40v.w. @ 45p. 
BRANDED 10 WATT ZENERS 15, 18. 22, 33, 56, 100 Voll. All @ JOO ••ch. 
455kHz VERSION OF LP 1175 FILTER with connecllons @ 55p. 
MINIATURE l µ f 300v.w. ELECTROLYTICS @ 10 for57p. 

PLEASE ADD 20p FOR POST ANO PACKING ON ORDERS 
UNDER £2. OVERSEAS ORDERS AT, COST 

25 THE STRAIT, LINCOLN LN2 IJF. Telephone 20767 

70 CENTIMETRE WORKING 
Pyo P.F.I. Pocke1fonu-U7.00 
Pye W .450U UHF base allltiona-£75.00 + £S p.p. 

2 METRES 
Pye CombrldgOI with Control box ond cablt>-£25.00 
Cambrldgea (complelo)-dash or boot-£40.00 

HIGH BAND CAMBRIDGE P. C. BOARDS 
R.F. board-t.1.00: 1Cl-7 1.F. board-£1.50; 455 t.F. board-t.2.00 
A.F. board-t.1.00; 6 chonnel Ledox motora- £3.00; QQVOil-IC>-£1.25 

If It'• Pyo, we can get It for you. W r1to for your requirement.s (S.A.E. please) If 
It's not flatod 

COMPLETE RANGE OF ANTENNA SPECIALISTS PRODUCTS 
eg. A .S.P. 201-£4.00, A .S.P. 629(3d8)- U.50 

All prlco1 ahown ( oxcopt baso 1tallon1) lncludo VAT and postage and packing. 

LEWIS TELECOMMUNICATIONS 
4 Bodlam Place 
C orby, Northants. 
Tel. 053-66°2339. 

(LOCAL AMATEURS-RETAIL SHOP OPENING SHORTLY) 

NEW YEAR SPECIAL OFFER 
TONE BURST Stable design for trouble f ree access £3,25 
FM DETECTOR 400kHz-1 ·6MHz. Positive earth for Cambridge 

Vanguard EC10 etc Negative earth for general 
use. State type and frequency. £4.25 

A ll units 9-15V Guaranteed 12 months Inclusive p&p etc SAE 
Enquiries 

OFFER ENDS 1·2·77 

LYE COMMUNICATIONS 
238 stamlord Road, Brierley Hill, West Midlands. 

DYS 2QE 
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A shley Ouku 77 Stephens-James Ltd 74 
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GR5RV/G2DYM A erlala ea T echnle11l Associates 72 

GWM Radio lid 71 T hanet Electtonks 12/13 & 81 
Hartley Crnllll1 83 TMP Supplies 81 
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l<LM Elecl ronlca 83 J , Vu 17 
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CLASSIFIED ADVERTISEMENTS 

Private advertisements 15p per word, minimum £2.50. 
Trade advertisements 2Sp per word, minimum £3.00. 
Box number 30p extra to wordage or minimum. 
S emi-display 1/12 page ca· x a•) £17.50 

1/16 page W x 3") £ 12.00. 
Please write clearly. No responsibility accepted for errors. 
Latest dale for acceptance-4th of preceding month. 
A ll classified advertisem ents m ust be prepaid. 
Copy and remittance to : 
ADVERTISEMENT SECTION 
RADIO SOCIETY OF GREA T BRITAIN 
35 DOUGHTY STREET, LONDON WC1N 2AE. 

FOR SALE 

G.I . AMAT EUR SU PPLIES Gl3ZIA forTrcvrs, Rx, Tx, Antennas, 
Mies, etc. Trade-In's welcome. Large stocks at 10 Church Street, 
Ennisklllen, N. Ireland. Tel: (0365) 2955. 
R.O .R . PORT A BLE 2 element, 2 metre beams. Guaranteed ex­
stock, despatched within 411 hours. Raynet Group discount. Still 
only £8.70 Incl. delivery. R.O.R. Services, Kensington Chambers, 89 
Merrldale Road, Wolverhampton. 
FL2000B AS NEW . £200 o.n.o. FT75, AC, DC PSU's, VFO £ 190 
o.n.o. C. J. Coward, 11B Hiiicrest Close, Scaynes Hill, Sussex 
RH7 7PJ. 
60kHz MSF RU GB Y RECEIV ER BCD time-of-day output, kit or 
assembled Instrument available. Details: Too lex, Sherborne, 
Dorset. 
QSL CARD S WITH YOUR PHOTOGRAPH on them. Send 
s.a.e. for sample. Leo, G4EQI, Hai nes Clark, Printers, Gooch Street, 
Birmingham B5 7HE. 
P RACTICA L POLYPHAS E printed circuit board, £1.20; 
capacitor kit, £4.10: resistor kit, £1.42; coil former ferrite kit, 54p; 
10·69MHz crystal, 80p; semiconductor kit, £2.54; p, cl. p. 20p per 
order. Elrad, 5 Moorcroft Park Drive, New Hiii, nr. Huddersfield, 
Yorks HD7 7NH. 
OSL C ARD S printed on glossy cards, competitive rates. The 
Caswell Press, 11 Barons Way, W oodhatch, Reigate, Surrey. 
Reigate 44916. 
RCA V ALVES 6146A , £4.50 ea; 6146Bl8298A, £4.85 ea; matched 
pairs, 50p extra. Inclusive p. &. p. Same day poslago. A. E. W hite, 
OTHR. 0306 730215. 

W ANTED 

RSGB RC JULY 1973. RSGB Bull. prior to Jan 1964. Singles or 
complete years. Box RSGB 158. 
WANT ED URGENTLY. Drake T-4X or T-4XB. Good price depen­
ding on condition. Will collect. Spot cash. Box RSGB 160. 

MISCELLA NEOUS 

COURSES- R ADIO A MAT EURS 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 SW1 9 4DS. Tel : 01-947 7272 (Careers A dvisory Service) or 
for a prospectus only ring 01-946 1102 (24hr recording service). 

SITUA TIONS VACANT 

REQUIRED 

Elect ronic Wireman with constructional experience could 
work at home, full , or part time. 

Part time services of Model Maker for design and construction 
of small mechanical assemblies in own workshop. 

A ge or disability no bar to either of the above. 
Contact :- KLM Electronic Dev. Ltd. Brookwo od 6010. 
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iENGINEERS 

SALES & SERVICE 
Due lo the continuous expansion of our amateur radio 
division, we require extra staff in both our service and 
sales departments. T he successful candidates should be 
licensed amateurs possessing sound general knowledge 
of a variety of equipment. 

Although the atmosphere is congenial, the work is varied 
and Interesting but h ighly demanding and thus only suitable 
for very energetic people with a flexible outlook. 

SERVICE ENGINEER 
Duties include the testing of a wide range of new equip­
ment, servicing of customers' sets, answering technical 
queries and occasionally technical sales. 

SALES MANAGER 
Required to assist o:ur sales director, mainly on direct sales, 
checking mall order and telephone enquiries, demonstrating 
equipment and assisting with forward planning and stock 
control. 

Vacancies exist for .keen juniors who have the potential for 
the above duties. Successful candidates would have the 
opportunity of Initially working in all our departments before 
speclallslng. Applications direct to the Managing D irector, 
Sout h Midlands Communications Ltd. S.M . House, 
O sborne Road, T otton, Southam pton S0 4 4PN, Hitnls. 
T elepho ne T otton 2785/4930. 

SURPLUS COMPONENTS 
D IS C CERAMIC CAPACITORS 8, 10, 560pF. lnF, 3n3 @ Ip, IOnF @ 1Jp, 20n F 
@ 2p, POLYST YRENE CA PACITORS 2·7, 5, 6·8, 8·2, 10, 15, 22, 33, '7, 68, 75, 100, 
1so. 2so, 320. 390, •30. 470pF @ lfp. a20. 1000, 1200. 1500, 1100. ms. 3900pF @ 2p. 
TU BULAR CERA MIC CAPA CITORS 0·4, 0-S, 2. 3·3, 3•0, 4·7, 5•8, N . 8 ·2, 9·1, 13, 
16,30,82.150, 220,270, 390, 1200, 1500pF@ 1p. POLYES T ER & POLYCARBONAT E 
CAPACITO RS 1n2, 2n2, 400V: 22nF, 250V @ ljp, 22nf, 180V@ 2p. 22nF, 47nF, <OOV: 
150nF, 25011: 470nF,fillOnf, 100V@ 2lp.220nf ,250V @3p. FEEDTHROUGH CAP ACI· 
TORS 22pF nut filing @ 2jp. 1000pF solder In (Iorgo) 8 Ip, T RIMMERS tubular 
c.eramlc solder In 2pF @ 1fp, Oxley a ir 1paced trimmer• 10mm tq. mai cap. - 1'·5of 
@ Sp. ELECT RO LYTIC CAPACITORS 2·5µ F 18V, 4µ F 40V, 4µF 64V, 8µF 4V, 32µF 
4V, 32µF 8V3, IOOµF 4V, 100µF6V4, 125µF4V @3p, 125µF 16V, 3301•F 63V, 400µF 4V, 
IOOOµF 4V @ 41p. MONOLITHIC CERAMIC P LATE CAPAC ITORSN,5·6, 18. 22, 
33, 39, 6S & 1500pF @ ljp. P HI LIPS BEEHIVE T RIMMERS 8pF @ Sp. DIODES 
OASI 10 tor 20p.B AX1310 for 25p. LEADLESS C ERAMIC DISC CAPS 390pF, 
25 for !Op. JACKSO N C803 50 &1 OOpF lrlmmoro pr.,.•ot ~ 20p. T RANS ISTORS 
& 1.C.• BCI07, BCI08, CIL108, BC557 @ 6p, BC109 @ 7p, 2N2369A @ Sp, 
S N7400 @Sp, SN74L04 @ 10p, SN7410 @ Gp, 702HC op amp 6 25p, MULTI TURN 
TRIM POT S 200'1, soon. l l<Sl, 21<'1. 5kfl, IOkfl, 20k0 @ !Op. T05 TRIM POTS 
25011, 5001'l, l k51'l, 5kll @ !Op. 

Orde r s to D. G. PHILLIPS, 16 BACK LA NE, 
STOCK, INGATESTONE, ESSEX CM4 SIDG 

Post 41»dlng tOp undtr £ 1# t5pov~r £t. Mllko chaquea, Ole •• payable lo 0. G. Phllllps. 

HARTLEY CRYSTALS 
Green Lane, Milford, Godalming, Surrey GUS 5BG 
2m FM Tx ranges: 6. 12, t8MHz. Rx r•naes: 14, 44.52MHz. 
HctSJU Simplex chan"els: 145-0, 145·2, 5 20, $21, $22, $23, S2A, $25, 145-8 

Repeaters: RO, RI, R2, R3, R4, RS, R6, R7. R8 
R x Cry1to1l1 foe repeal er Inputs: R3, R<t, RS, RG, R7. RS 

2m FM T x rang ea : 4, BM Hz. R x r•noe1: 10, 44MH::. 
HC&/U Chonnols: 145·m. 520, $21, $22, $23. $24, R3, RC, RS, R6. R7 

40·5000 for Cambridge tuncablo convora lon (Rad. Comm. Dec 1974) 
10cm FM T x rnnoe: 12MHz Rx ranoo: 84MHt. 
HCll/U Chonnola: SUS', SU20, RB2, RBC, RB6, R810, RBl4 

lnclu1lvo prlco £2.65 each. Giro 3S 563 4007 Phono 04-868 7597 

Your crystals sent First Clou by rotum 
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B. BAMBER ElECIRONICS 
TERMS OF BUSINESS: CASH WITH ORDER MINIMUM 
ORDER OF £2.00. 
ALL PRICES NOW I NC LUDE POST & PACKING (UK ONLY) 
EXPORT ENQUIRIES WELCOME 

DEPT RC, 5 STATION RD, LITILEPORT, CAMBS, CB6 IQE 
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY) 

CALLERS WELCOME SATURDAY ONLY 9.30-12.00, 1.30-5.00 
Please enclose stamped addressed envelope with ALL Enquiries 

PLEASE ADO VAT AS SHOWN 

ALL BELOW-ADD 8% VAT 

VARIABLE STABILIZED POWER SUPPLY, 
Malnt Input, 0-24V output, a1ablll1~ and cuuent 
llmttlng at SOOmA ~ 32V el S.OmA. Brand new by 
8 11tlah manutacturer. Size 111porox. 7l"' + 21· + -4". 
complolo with oxtcrnal 5kohm 3-hun pot for voltage 
control. Connacllon dala aupplled. £7.00. 

SQµA (2S-0-2SµA) EDGEWISE METERS, Modern l•P• 
by Stmoamo W estern, display erea J"' + u.· wlth two 
mounting luo1 (can ba urood left or rlght hand). 
Sorryl Sotd out 

4M H• XTAL PACKS 
(10 ossortod xtal1 between 4MHz and 5MHz). our 
aclocllon only. t t .00 Pack. 

MULTICORE SOLDER 
Slzo 5 Snvbll, 18 SWG In nlloy dlsponsor 32p, 
Size C1SAV18 Snvblt, t8SWG 5ep. 
Slzo 12 Sovblt 18 SWG on Plnsllc Reol £1.80. 
iKo. (1 .t l b) 60/40, 20SW G on Plnsllc Reel . £3.00. 

ONIOFF/RX/STANDBY SWITCH ES fo< AMIOB 
Cambrldoo and V4nguard conuol bo:iios, 40p each, 
or31or £1. 

W 30AM W IESTMINSTERS1 bool mounting, single 
channol, high band AM, wllh control gear. 30W + 
RF out, clun. ond complnto. but untested. Few only, 
•t £120.00 each. 

TV SYNC G EN. XTALS. 20·25kHz (lor 405 llne) or 
31·2SkHz (lor 625 llno), stato which, In B7G glass 
lncapsulallon, brand new. lew only, £3.00 each. 

SUPER S ERVISOL (SWITCH CLEANER) 6Sp can. 
SU PER FREEZIT (FREEZER) 65p cnn. 

DI ECAST BOXES. We sllll stock these bul, owing 
to heQu(!:nt price riaes h om our suppllers, and coslly 
postal charou. It hot been found Impossible to 
publlsh up to date prlcea on thete Items. Please ring, 
or write (wllh SAE), tor latest mall·order prkes. 

SMALL MAIN S SUPPRESSORS (small chokes, 
Ideal lor radio, Hl·FI Inputs, etc.) approx. i .. + it• 
3 for 50p. 

PERSPEX TUNER PANELS (lor FM Band 2 luners) 
markrd 88·U>BMHz and Channefs0. 70. clear numbers, 
real blacked out. t mut modern oppcnrance1 size 
approa. a;·+ 1i·. 2 tor 1Sp. 
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MI XED COMPO N ENT PACKS, conl•lnlng resls· 
tor11 capacitors. swltchoa. Pott, etc. All new. and 
hundreds ol lloms. £2.00 per pack, whlle fitocks last. 

T UNED COILS, 2 section colls, around tMHz. with n 
black tmiut tuning knob. which moves an lnlcrnal 
coro to vary tho lnductanco, MMY UHi, easlly re­
wound, 3 for SOp. 

PYE CAMBR IDGE PC BOARDS (Removed lrom 
high ban d AMID). 
RF and MIXER BOARD £7.00. 
1D-7MHz l .F. BOARD £1.50, 
'55kHz l.F. BOARD £2.00. 
A.M. AUDIO BOARD £1.20. 
A .M. SQUEL CH BOARD 50p, 

6 CHANNEL LEDEX SWI TCHES, 12V, complelo 
with all tr1mmora c.nd coils, (removed from high 
band A M10) £4.00. 

CAMBRIDGE Mod Transformer £1.00. 
Mod Driver Ttttnslormor 15p. 
12j :Z4V lnvortor Tran1former £1.25. 
Pa<k ol PA COILS, moally sllYer plaled 50p. 

HOV N EON S, screw-In 1,pe, 4 tor 50p, 
SLOW·MOTION MOTOR S (suitable tor program· 

mer•, dlaploys, etc.) 230/240V AC Input, one rev. 
cvcty 4 to 6 minutes. £1.25 each. 

HEAVY D U TY RELAYS, 2•V DC operalod(wlll work 
on 18V) 3 heavy duty make contac1s (around 10A 
rating) + 4 change over contacts + I break contact. 
N c·N, complete wllh mounting bracket (Ideal tor 
• wi tching HT on llncara). Many uses for t his high 
quamr unll. £1 .so oach. 

A few ap.are1 avalla.ble now for Pye We~tmlnster 
WISAM only, SAE for 1111. 

ALL BELOW-ADD 8% VAT 

HE.AVY DUTY H EATSINK B LOCKS. Undrlllod, 
base area 2t• x 2"', with 6 flns. tots.I htlght 2l•, SOp 
each. 

ALU-SOL ALUMINIUM SOLDER (mado by Multi· 
core) Solders Alumlnlum to itself or Copper, Brau. 
Steel, NJc.kel or Tfnplalo, 16SWG with multlcorenua, 
with Instructions, approx. 1 m coll 30p pack. 

SOLDER SUCKERS (P lunger T ype) 
Standard Modol £4.50. 
Skirted Model £4.ts. 
Sparo Nozzles 60p each. 

WELLER T CP1 and PUTD PS U. Tempttatur e con· 
trolled soldarlno Iron, wllh matching Powor Supply 
Unit, containing sponge and spring atond. £20.00. 

SPARE TIPS (lor TCP1). Thrco typos •••il•ble: 
TYPE CC7 (Standard). TYPE K7 (Long fino Up), 
TYPE P7 (Very flno tip) £1.00 oac h. 
Other TCP1 spares ovallable. 

WELt.ER WGOD Mains operated tonlporat1r.1ro control 
soldotlng Iron. £t3,80. 

SPARE TIPS (for W 60D), Two lypes ovolloble. 
TYPE CC7 (W60D) Standard, TYPE AA7 (W60D) 
Finer tip. £1.tS each. 

BtD VALVEH OLDERS for Pls.<19, elc .. ctrnmlc 
chassis mounting. 5 for SOp. 

PROGRAMMERS (Magnollc dovlcea) con1aln 9 
mlcroswltchcs (suitable for mains opcuallon) with 9 
rotalloo cams. all lndlvldually adlustablo. l doal for 
swllchlng d l$C:O lights, di splays, etc .. or lnduatfla1 
machine programming. (Need slow molion mo1or lo 
drive corns. not supplied) 9 swllch version. £ t .SO. 

VALVES 
QQV03/20A (ex eoulpmenl) £3.00. 
QQV03/10 (ox equlpmenl) 15p or 2 fot £1 .20. 
2C39A (e:r equipment) £1.00 each. 
DET~22 (ex equipment) 2: for £1.00. 
6BH6 (ex equipmenl) 2 for $Op. 

PLUGS & SOCKETS 
BNC PLUGS (ea-eoulp) S lo• £1.50. 
N-TYPE PLUGS 50ohm 60p each, 3 for £1.50. 
N~Type Skis. (4 hole cha.ssls mounttng, SOohms. Small 

coax lead type) SOp each. 
Greenpar (GE30001S) Chassis Lead Tormlnallont.: 

(The$& arothe units which bolt on to the chauls, tho 
lead Is secured by screw cap, and tho Inner of tho 
coUJ: passes through tho chassis), 30p oach, 4 for 
£1.00. 

PL259 Plugs (PTFE) Brand new. onckod with roduccrs, 
65p c:ach or 5 fot £3.00. 

50239 Sockels (PTFE) Brand new, (4 holo fi•lno lypo) 
SOp each or S for £2.25. 

25-woy ISEP Pluos and Sockels4Gp sol (1 plug + 1 ski) 
Plugs nnd sockets sold St!par3tol·y at 25p oach. 

TRANSISTORS 
OC200 Transistors, 6 for SOp. 
PNP Audio Type T05 Tr:insl stors, 12 for 25p. 
BFY51 Transi stors. 4 f or 60p, 
BYX 38/300 Stud Rectifiers, 300V al 2·5A, 4 tor 60p. 
BCY72 Transistors, 4 for SOp. 
BSX20, 3 tor 50p. (VHF osc/muli.) 
BC108 (mclal can) 4 for 50p. 
PBC 108 (plastic BC 108) S tor 50p, 
BF1S2 (UHF amp/mixer) 3 for 50p. 
2N3819 Fet. 3 tor 60p. 
BCl43 NPN SILICON 4 for 50p. 
BCIS8 PNP SILICON' for 50p. 
BAY31 Signal Diodes 10 for 1Sp. 
8At21 Varicap Diodes 4 for SOp. 
IN914 D IODES 10 for 2Sp. 
2N30SS TYPE Ttanslstors, OK. but unmatkod. 5 for 

£1.00. 

ALL BELOW-ADD 8% VAT 
MAIN S ISOLATION TRANSFORMERS. Tapped 

malna Input, 240V at 3A. + 12V at SOOmA output. 
New, bo:red, mado by Gardnets. £12.00. 

WE NOW S TDCK WELLER SOLDERING EQUIP­
MENT (Including the famous TCP1). 

& SPIRALUX Tools for the Electronics enthusiast .•. 
SAE for llsl. 

M tnfatute 50ohm coax, high quality, PTFE lnsulallon 
and bluo PTFE cover, sotld silver plated Inner, and 
s llver plalted b1ald, approx 3mm, overall d iameter. 
(ldonl for unit wlrlng of RF stages up to 2Jcms. etc.) 
4 metre, for SOp. 

SPERRY 7-SEGMENT P. G.D . DISPLAYS, d l9ll 
h-Olght 0·3in red, with decimal points, 150V to 200V 
(nomlnal 180V) opetatlon. Theso ore high .. volt In .. 
duslrl41 lypo, and thoreforo brloh1erthnn normal dis· 
p lays. All brond now. AT THE BARGAIN PRICE OF 
SOp PER DIGIT. TYPE 332 (two dlglls In one mount) 
£ t.OO each. (sorty no slngle digit ava!lobJe.) 

Multllutn Pots, 10 1urn, i' spindle (ex-equip) 400kohm, 
only £t.oo each. 

Colls on i'" dlo. a· 1ong pa1otln formers, s for 20p. 
Val veholdors, mixed bag of to for SOp. 
Springs I'" long )( oh• dfa. per pack, 2Sp. 
2·6pf, 10mm circular cerami c 111mmers (for VHF/UHF 

work), 3 pin mounting, s for SOp. 
T03 turnslstor Insulator sets, 10 for SOp. 
PC Board W llhdrawal Handles, mJzed cols 3 for SOp. 
Soldet, 20SWG, 60!•0 i.lloy. approx. 8yda 2Sp. 
ICs. some coded, 1401L typo. untested, mbed, 20 for 

2Sp. 

ALL BELOW-ADD 12t% VAT 
VARICAP TUNERS Mulla1d Typo ELC1043/05 

Brand New, £4.CO. 
TV pluot (melal type) 5 for SOp. 
TV socket s (met:.I h'Pe) 4 for SOp. 
TV Uno connectora (back·to·back sk1) 4 for SOp. 
3 pin OIN plugs, 4 for SOp. 
Oln 3 p in line Soc~ets. Up each. 
3 pln Qin plugs Up each. 
Oln 6 pin Rio ht Angled Plugs, 20p each. 
Oln Sockets 5 prn, 270 deg. • for SOp. 
Din Speaker Skts. 2 pin, 4 for 30p. 
l.F. Cana i" 1quaro, sullablo tor retwlnd, 8 for 30p. 
Miniature enri:ihonos wllh min. Jock plug 2 for 60p. 
t Meo. 11n Pots i "' plastic spindle, 2 for SOp. 
SOkohm lln pots, i " plnsllc splndlo, 40p each. 
TWIN IF CANS, opprox. 1" x. ;.• x t • high, a round 

3·S to SMHz, 2 separate transtorm(Jfs In one can, 
Internally sc1cened, 5 for 50p. 

HIGH QUALITY SPEAKERS, 8~· x 5- olllpllcal 
2· doop, 4 ohms, Inverse n1aone1. rated up to 10W 
Sorryl Sold out 

ELECTROLYTIC CAPACITORS 
Dubllller Etectrolytlc1, 50µF, 450V, 2 for SOp. 
D u bl Iller Elec.trolytlcs, 1~F. 215V, 2 for SOp. 
Plossoy ElectrolyUu, 47l\.tF. 63V, 3 for SOp. 
TCC Eloctrolyllcs, 1000µF, 30V. 3 for 60p. 
Plo11oy Electrolytics. 1000µF, 180V, 40p each, (3 for 

£ 1.00). 
Dublllier Eleclrolytlcs. SOOOmfd at3SV. SOp each. 
Dubllller Efectrolytics. SOOOµF at SOV. 60p each. 
ITT Elecholytlcs. 6800mfd at 25V. high grade, screw 

tetmlnal1, wJth mounting clips, SOp each. 
Plo11oy ElectrotytJcs. 10,000mfd at 63V, 1Sp each. 
Plo11ey Cathodray Ca.pacltors.0·04µF at 12·5kV DC. 

Sctew termlnnls, £1.SO each. 

A L ARGE RANGE OF CAPACITORS A V AILABLE 
AT BARGAIN P RI CES, SAE FOR LIST. 
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FOK Mulll·U11 (Equipment review) 906 

McMiiian, R. S., GMSJUY 
A simple maanel/c base . . . • 343 

Morris, 0 . W .. CEng, MIEE, G3AYJ 
Suppression of vehicle Interference for mobile radio operation 336 

Phillips, ft O .. GSCXJ 
Scope:x 40-25 oscll/oscope (Equipment review) 273 

Poole, I. D., BSc (Eng). G3YWX 
An Introduction lo phase-locked loops . . 350 

Pratt, 0. M., G3KEP (loin! with G3MFJ) 
A dlaltaJ frequency counter and timer 182, 334 

Rallton, C. J., G3YQV 
A vfo for use with a Trio 220<JG 588 

Rau, R. S. N., VU2CX 
So//d-stille BC221 frequency meter 594 

Slaughter, G., G3PAO 
Cross-talk . . 373 

Smith, F. M .. G8KG 
Some new Insights Into the mechanism of the sunspot cycle . . 494 

Stephenson, A. M., GSBUO 
Calcq/alfon of distances from QR A Locator codes using the 
HP-25 • • . . . . . . . . . . . . . . 595 

Stevens, R. F., G2BVN 
Heathkit HW-8 low-power cw transceiver (Equipment review) 824 

Stone, R. G. 0., G3YDX 
Practical design for a capacity hat loaded 14MHz mini-quad 755 

Suckling, C. W., BSc, G3WDG 
1·3GHz band ssb (Joint with G3L T f) . . . . 24 
A crystal-controlled frequency marker for 10GHz 352 

Sutton, A. 0 ., GMSAJY 
A survey of Class A amateur licences 823 

Sweeting, M., BSc, G3YJO 
Tunable Gunn osclllalors 667 

Swlnnerton, J. W., G2YS 
The Interference Survey 520 

Thomas, C. J., G3PSM 
The RS GB Intruder Walch-Its history and functioning within 
the /ARV Monitoring System . . . . • . . • • . 134 

Thurlow, R. F. G .. G3WW 
Thesstvscene .. 75, 381, 697, 932 

Tong, 0. A., PhD, BSc, G8ENN 
The GBENN Instant beam . . . . . • . . . . 270 

Underhill, M. J., MA(Oxon), PhD, Grad IERE, G3LHZ 
The Ip quad - a new versallle quad driven element 664 

Uphill, L. B .. G3UCE 
An experimenter's mast 118 

Van Ol)k, C .. PAOQC 
Ca/cu/a.I/on of distances from QR A Locator codes with the aid 
oftheH P-65 354 

White, 0. 0., G3ZPA 
An sstv sync pulse generator for 50Hz mains 39 

Williams, L., G8AVX 
A plate fine pa for 432MHz . • 752 

Wood, J. L., G3YQC 
A transistorized slow-scan television monitor 502 

Young, J., BRS33339 
Audio operated squelch 430 

Clubs 
Club liability Insurance •• 
East London RSGB Group .. 
Grafton RS 30th anniversary 
Midlands luncheon club 
Radio Fraternity Lodge No 8040 
RAOT A 1reunlon 

. . 273, 429, 654 
114, 6S4 

334 
115 
334 

179, 492, 655, 894 



Conferences, conventions, 
courses and lectures 

BARTG Convention 1976 . • 334 
BA TC Convention . . 587 
Botswana '76 Conference . . . . 587 
Central Scotland FM Convention 198, 381 
Communications '76 114 
DARC Constance meeting 115 
IARC 1976 AGM • . . . 492 
IARU meetings . . • . . . 269, 445, 894, 926 
International VHF Convention, 22nd • • . . . . 114, 522 

., " ,. 11 supplement, March issue 
NRSA Annual Convention and Exhibition . . 181 
North Staffordshire Polytechnic ARS Mini-convention 334, 769 
Open University telecommunications course . . . . . . 655 
RAE courses 1976-7 . . 597, 683, 759, 894 
RAE May 1977 . . . . . . 894 
RSGB lecture at the IEE . . . . . . 654, 751, 893 
RSGB Region 11 ORM and Mobile Rally . . 269, 334, 535 
Scottish VHF Convention . . . . . • 586, 655, 842 
South London College lectures . . 655 
UKFMG Third National FM Convention . . 198 
Welsh Amateur Radio Convention 655, 927 

Contests, df (Rules In llalicl 

Qualifying Event-Chelmsford 
Qualifying Event-Coventry 
Qualifying Event-Dartford Heath 
Qualifying Event-Oxford . . 
Qualifying Event-Rugby 
Qualifying Event-Salisbury 
Qualifying Event-Slade .. 
Qualifying Event-South Manchester 
National Final . . 

451, 775 
541, 698 
289, 615 
541, 845 
289, 615 
541, 845 
615, 845 
289, 615 

930 

Contests, hf (overseas) (Rules In Ila/le) 

AGCW-DL Happy New Year 
All Asian DX 1975 •. 
All Asian DX 1976 . . 
All Austria 
Argentine . . 
ARRL International DX 
ARRL 10m DX 
Bermuda .. 
Colombian Independence Day 
CQM • . 
CQ WW DX 1975 
CQ WW DX 1976 
CQ 160 .. 
CQ WW DX 160 .. 
CQ WW WPX/SSB .. 
European DX •• 
European Field Day . . 
French DX 1975 
French DX 1976 
Helvetia XXll . • 
Hungarian 
Hungarian CW . . . . 
International DARC Christmas .. 
OK DX 1975 
OK DX 1976 .. 
ORARI SEANET DX 
PACC 1975 
PACC 1976 
Romanian . . . . 
Scandinavian Activity 1975 . . 
Scandinavian Activity 1976 
Scandinavian Field Day 
Spanish CW .• .. 
Ten-ten QSO Party . . 
TOPS 30 .. .. .. 
Venezuelan Independence . • 
VK/ZL Oceania DX •. 
WAB-Contests 
WAB (LF Phone) .• 
World Telecom Day . • 
Yugoslavia YZ-30 
3-SMHz YU-DX 

ii 

924 
. . 609 
444, 609 

839 
531 
55 

924 
. . 216, 283, 369, 685 

531 
369 

685, 839 
685 
839 
56 

216 
532 
844 

56 
55 

283 
532 
924 
924 
839 
767 
609 

. . 283 
283, 839 

609 
370, 610 

609 
370 
924 
131 
609 
444 
685 
370 
283 
370 
369 
56 

Contests, hf (UK) (Rules in italic) 

Affiliated Societies 1976 
Affiliated Societies 1977 
BART G Spring RTTY 
BATC UK SSTV .. 
Code letters for use in RSGB contests . . 
Commonwealth 1976 
Commonwealth 1977 . . 
Cray Valley RS 8th SWL . . . . 
General Rules for RSGB HF Contests 1976 . . 
General Rules for RSGB HF Receiving Contests 
Grafton RS Top Band 
HF Championship 197!HI .. 
HF Championship 1976- 7 . • 

374 
844, 931 
136, 614 

932 
66 

773 
930 
711 
64 
66 

221 
844 
844 

NFD .. 
SSB Field Day .. 
Verulam ARC Transmitting and Receiving 
1 ·8MHz (2nd) 1975 

. • 220, 699, 844 
377 
845 
135 

1·8MHz (1st) 1976 
1·8MHz (2nd) 1976 
1·8MHz (summer) 
3·5MHz Field Day 
3·5/7MHz Low Power 
7MHz 1975 
7MHz 1976 
21/28MHz Telephony 1975 . . 
21/28MHz Telephony 1976 
80m Field Day 

Contests, vhf/uhf (Rules/nilalic) 

BARTG VHF RTTY (7th) •. 
BARTG VHF RTTY (8th) . . . . . . 
Code of Practice for VHF/UHF Contest Operation 
General Rules for VHF/UHF/SHF Contests 1976 
General Rules for Listeners' VHF/UHF Contests 1976 
International amateur television • . 
Listeners' VHF 
Microwave . • . . 
Region 1 (IARU) Co-ordinated VHF/UHF/SHF 
Region 1 (RSGB) VHF 
UHF Open 1975 .. 
UHF Open, RSGB 1976 
VHF NFD 1975 
VHF NFD 1976 
70MH.z CW .. 
70MHz Fixed (October 1975) 
70MHz Fixed (October 1976) 
70MHz Open (April 1976) .. 
70MH.z Open (August ·1976) 
70MH.z Portable . . 
144MHz CW (November 1975) 
144MHz CW (November 1976) 
144MHz Fixed (December 1975) 
144MHz Fixed (December 1976) 
144MHz Listeners' 
144MHz Open . . 
144MHz Open CW . . 
144MHz Open and Listeners' 
144MHz Portable 
144MHz QRP • . •. 
432MHz Autumn Cumulative 
432MHz Cumulative •. 
432MHz Listeners' . . . . 
432MHz Open (November 1975) 
432MHz Open (February 1976) 
432MHz Open (May 1976) . . 
1·3GHz Open . • 

Non-regular features 

69, 539 
774 

45(), 774 
45(), 775 
221, 540 

288 
540 
376 
376 

€9 

135 
538 
66 
65 
66 

290 
• • 221 
377, 698 
290, 378 
378, 698 

450 
377, 930 

67 
220, 770 
69, 289 

70 
614 

221, 539 
541, 844 

222 
69 

698 
221 
844 

. . 135 
135, 538 
290, 614 
.. 614 
290, 614 
450, 775 

377 
698 
221 

• 135 
69, 377 

221, 539 
221, 540 

Beacon stations (vhf) 765 
Beacon status . . . . 441 
CQ de RSGB . . . . . . . . 21, 113, 490 
Current comment 178, 268, 330, 428, 586, 653, 750, 813, 892 
Rayne! . . . . . . 70, 219, 391, 491, 537, 697, 751, 842, 929 
RSGB slow morse practice transmissions 203, 547, 855 
SSTV scene • . • . • . 75, 381, 697, ..932 
Your opinion . . 63, 137, 286, 379, 447, 536, 613, 695, 843, 929 



Licensing and band plans 
Callslgns, new 491 
Callsign series, new • • . . 814 
Double sideband suppressed cariler 654 
Facslmlle transmissions 179 
Facts and figures 23, 114, 269, 335, 429, 587, 751, 814, 894 
ITU news 333, 814 
Licences, new 491 
Post Office morse tests 179, 814 
Prefixes, new 115, 335 
Reciprocal licensing - Cyprus 179 
Reciprocal licensing - Yugoslavia 587 
Repealers 22, 23, 114, 280, 281, 335, 429, 491, 524 
Spot frequencies freed 334 
WARC 1979 189, 654 
27MHz • . 269 
144MHz 114 
432MHz 114 

"Microwaves" tech items 
AFC system with wide pull-In bandwidth, an 
Drivers, crystal-controlled .. 
Drivers, microwave .. 
Gunn diode PSUs .. 
Gunn oscillator, a simplified 10GHz 
loop-Yagi, G3JVL .. .. 
Multiplier, 10GHz varactor . . . . . . 
Waveguide feod for short focal length dishes, a simple 

442 
442 
607 
919 
123 
525 
202 
757 

Miscellany 
Disposal of equipment on death 
Exhibitions 
IARU Information 
Interference .. 
JARL50th anniversary celebrations 
JOTA 1975 
RAC/Amateur Radio Group Scheme 
University of Sheffield vii project •• 

179 
115, 333, 334, 654 

179 
751, 894 

841 
62 

492 
115 

New equipment/products 
Aerial, Cushcraft CX-100028MHz 122 
A uto intrusion alarm, Heathkit GD-1157 . . 272 
Breadboard and pcb, PB Electronics 349 
Coaxial relays, SMC . • 349 
Code oscillator, Heathkit 349 
D FM and prescaler, Microwave Modules 49 
Etching system, Seno GS . . 431 
FM base station, Essex Telecom ms 349 
Microwave printed circuit laminates, Suffolk Circuits . . 682 
Resonant circuits, Burns Electronics 431 
Speech processing kit, FT101, Holdings . . 272 
Telescopic towers, Western Electronics 606 
Transceiver, FOK Multl·U11 432MHz 821 

Non-technical articles 
A "G" In "VE3" (Dr A. C. Gee, G2UK) 136 
A survey of Class A amateur licences (A. 0 . Sutton, GM3AJY) 823 
Cross-talh (G. Slaughter, G3PAO) 373 
Repeater occupancy (W. Blanchard, G3JKV) 132 
Sherwood 76, GB2BS (R. Wallwork, G3JNK) 769 
Some notes on /MM operation (P. J . Aitchison, RD, MRIN, G3LSQ/ 

MM, 8P6GF/MM) . . 355 
The GB2BP story (S. Crabtree, GM30XC) 62 
The Interference Survey (J. W. Swlnnerton, G2YS) 520 
The RSGB Intruder Watch-Its history and function within the 

IARU Monitoring System (C. J. Thomas, G3PSM) . . 134 
The work of the CCIR Study Group 8 and of BS/ Sub-committee 

TLE/25/6(0 . A . S. Drybrough, CEng, BSc, MIEE, G8HEV) 372 

Oscar 
AMSA T 1975 report 
" Keeping track of Oscar" 
Oscar command station 
Oscar news 
Satellite broadcasts .. 

53 
115 
814 

.ca, 201, 431, 512, 826, 912 
654 

Reviews, equipment 
Datong Datesl 1 tester. . • . 513 
Datong frequency agile audio f/lter FLf (P. J. Horwood, G3FRB) 434 
FDK Mu/U·Uf1 432MHz transceiver (J. P. Mar11nez, G3PLX) • . 906 
Heathkit HW·B low-Powercwtranscelrer(R. F. Stevens, G2BVN) 824 
/com IC20t t44MHz transcelrer(J. P. Martinez, G3PlX) 34 
/com IC202 hand-held 2m ssb transceiver (J. P. Martinez, 

G3PlX) . . 596 
KW108 Monltorscopc (P. J. Horwood, G3FRB) 199 
MK Products slow scan monitor pcbs (P. J. Horwood, G3FRB) 345, 

429 
Scopex 4D-25 oscllloscope (R. 0 . Phillips, GSCXJ) 273 
Scopex 4S-6 single beam oscllloscope (P. J. Horwood, G3FRB) 907 
Yaesu Musen FTV4508 70MHz transverter (T. D. Giles, G4CDY) 825 

Reviews, publications 
ARRL Electronics Data Booh (T. P. A llen) 
Constructors' guides .. 
Dictionary of radio and television terms 
Doram catalogues 
Eagle International catalogue 
Ferranti guides 
Heathkit catalogues • . 
Hl·fJ choice-receivers .. 
Radio Amateur's Handbook (T. P. Allen)' .. 
Radio valve and semiconductor data 
RTTY the easy way • . . . 
Servicing with the oscl//oscope 

769 
511 
367 

433, 671 
433 
671 

110 cosmos digital le projects (or the home constructor 

133, 818 
511 
351 
119 
756 
595 
367 

RSGB affairs 
Annual General Meeting, 49th, brief report 
A nnual General Meeting, 49th, minutes 
Area representatives 

59 
534 

•• 333, 814, 833 
769, 893 

373 
60, 218, 285, 446, 612, 694, 928 

Awards and certiflcates 
Committees 1976, membership of 
Council proceedings .. 
Council 1976, election results 
Council 19n, nominations for election t o the .. 
Council 19n, election of 

23 
694 
815 
331 
892 

Data processor, the case for a 
Educational visits schllme .• 
GB2RS news bulletin 
Outside body, representation on 
President 1976, message from the 
President, a seasonal message lrom the 
President 1977 .. 
Presidential Installation 1976 
Presidential Installation 1977 
Propagation Studies Committee 
QSl Bureau •. 
RAC, reception at the 
Radio Communication .. 
Radio Communication Exhibition 
Region 7 representative .. 
Regional and area appointments 
RSGB regions, composition ol 
Your society . . 

Technical articles 

269, 814 
23 
22 

891 
814 

23, 180 
893 
333 

57, 179, 334, 693 
893 

114, 491, 893, 894 
268, 335, 492, 493, 688 

.. 587, 751, 893 
22 

330, 833 
691 

Aerial , a dustbin-1/d, for 10GHz (Dain Evans, G3RPE) 194 
Aerial tuning unit, a 10-BOm (R. N. Hedges, OMA, AMBIM, 

G2HCV) .. .. .. .. .. .. 510 
Calculation of distances from QRA Locator codes with the aid 

of the HP-65 (C. Van Dljk, PAOQC) 354 
Ca/cu/al/on of dis~nces from QRA Locator codes using the HP-

25 (A. M. Stephenson, G8BUQ) 595 
Converter and Ir/pier, a simple solid-state 1·3GHz (G. D. l ean, 

G3WJG) .. .. .. .• . • 50& 
Counter and timer, a dig/ta/ frequency (G. F. Ffr1h, G3MFJ, and 

D. M. Pratt, G3KEP) . . . • . . • • 182, 334 
CW keyer, fourth generation, using cmos /Cs (E. B. Grist, 

G3GJX) • . • . .. . • . • '.. .. .. 660 
Dip meter, an economy vhf (M. Allenden, G3l TZ) 819 
FE Ts, principles and characteristics of (C. Budd, A 7884) 120 
Filters, low pass 899 

iii 



Four-way phasing method, some reflections on the (A. 
Gschwind!, HA5WH) 28 

Frequency marker for tOGHz, a crystal-controlled (C. W. 
Suckling, BSc, G3WDG) 352 

Frequency meter, solid-stale BC221 (R. S. N. Rau, VU2CX) • . 594 
GBENN Instant beam, the (0. A. Tong, PhD, BSc, GSENN) 270 
Gunn oscl/lators, tunable (M. Sweeting, BSc, G3YJO) 667 
IP quad, the-a new versatile quad drfren clement (M. J. Under-

hill, MA (Oxon), PhD, Grad IERE, G3LHZ) . . 664 
Ladder crystal filters, some experiments with high-frequency (f) 

(J. A. Hardcastle, G3JIR) 896 
Logic, learning about (parts 1- 6) (P. J. Horwood, G3FRB) 432, 501, 

598, 670, 758, 822 
Magnetic base, a simple (R. S. McMiiian, GMSJUY) . . 343 
Masi, an experimenter's (l. B. Uphill, G3UCE) . • 118 
Mini-quad, 14MHz, practical design for a capacity hat loaded 

(R. G. D. Stone, G3YDX) 755 
Mob/le with glass-fibre cars (K. Hardman, G81CM) 344 
Phase-locked loops, an Introduction lo (I. D. Poole, BSc (Eng), 

G3YWX 350 
Plate line pa for 432MHz, a (L Williams, GSAVX) 752 
Polyphase, practical: ssb for shalfow pockets (J. R. Hey, 

Tech (CE!), MSERT, G3TDZ) . . . . 656 
Radio signals, vhf, tropospheric disturbances to (R. A. Ham, 

FRAS, BRS15744) 908 
Receiver, a t·BMHz direction finding (P. Dowding, G3XQA) 190 
Receiver for 144MHz, a (N. Davies, G818R) 900 
Receivers, vhf, an alignment aid for (J. R. Compton, G4COM) 36 
RTTY terminal, a simple af(A. Gschwlndt, HASWH) 116 
Solar report, special (R. A. Ham, FRAS, BRS15744) . . 367 
Sporad/c-E observations In 1975 (R. A. Ham, FRAS, BRS15744) 48 
Sporadlc-E, 28MHz (Marlin Harrison, G3USF) • . 346 
Squelch, audio operated (J. Young, BRS33339) . . 430 
SSS, 1·3GHz band (P. K. Blair, G3L TF, and C. W. Suckling, 

G3WOG) 24 
SSTV monitor, a transistorized (J. L. Wood, G3YQC) 502 
SSTV sync pulse generator for 50Hz mains, an (0. O. White, 

G3ZPA) .• . • 39 
Stereocode, subjective selectivity and (addendum) (F. Charman, 

G6CJ, and R. Harris, G30TK) . . 23 
Sunspot cycle, some new insights into the mechanism of the 

(F. M. Smith, GSKGl 494 
Television timebase Interference, the suppress/on of (l . J. 

Carpenter, G4CNH, G6ALQ/T) . . 590 
Toneburst and time-out Indicator for the IC22A (W. F. 

Blanchard, G3JKV) . . 816 
Transmitter, Improving the keying characteristics of the AT5 

(T. Hall, BSc, GM3HBT) • . 200 
Trap aerial, semi-vertical, for 1·8, 3·5 and 7MHz (J. T. Beaumont, 

G3NGD) .. .. 592 
Vehicle Interference for mob/le radio operation, suppression of 

(0. W. Morris, CEng, MIEE, G3A Y J) . . 336 
VFO for use w/lh a Trio 2200G, a (C. J. Ralllon, G3VQV) 588 
VF Os, higher stability (P. J. Horwood, G3FRB) • . 827 

"Technical topics" items 
Aerial , a 1 ·8MHz active frame .. 
Aerial, portable helical-mode, hf .. 
Aerial, the AZ-Special mulllband .. 
Aerial, the PAORCH twin 
Aerials, active loop .. 
Aerials. trimming for resonance 
AGC In receivers and transceivers 
Amplifiers, Class F .. 
Ampllners, linear cmos 
Autotransformers, wideband 
Car regulator, Interference-free 
Component lead shaper 
Connectors, rf 
Crystal nblm discriminator, 9MHz •. 
CW systems, synchronous .. 
Digital divider, versatile 7490, 
Dipole, broadband double-bazooka 
"Double-bazooka" knocked, the •. 
Down converter adds hf to vhf transmitters 
Dual-band matching technique, a .. 
DX, grey-line or twilight boundary 
Epoxy resins, using .. 
Feedpolnt Impedance 
Filter, bandpass, for rtty etc 

Iv 

601 
124 

41 
762 
600 
277 
127 
674 
761 
602 

.• 209, 277, 518 
125 
763 
360 
517 
831 
601 
763 
357 
277 
125 
673 
519 
914 

Filter, simple al 
Frequency counter, simple .. 
Frequency doubler, digital 
GOO, magic-eye wide-range 
HF design, new paths in 
!Cs, desolderlng those 
Integrated power modules vhf 
Intercom, simple party-line .. 
Inverted-Vs, diversity and vhf 
Inverted-Vs, thoughts on 
IP quad, G3LHZ. more on 
!VT and braid-breakers 
Keyer, OZ7BO, updated 
Ladder crystal niters .. 
LO Es, the cause of 
Logic probe, flexible •. 
Long-wires on vhf .. 
Maths and the third-method 
"Melt Ohm" fuses and nre hazards 
Mini-rig for1·8MHz •. 
Mobile explosion hazards? .. 
Mobile research at Bath 
Mobile safety 
Modulation, progressive series 
Morse for commuters? 
MOSFETs, low-noise power 
Mother earth - supergaln or attenuator? 
Multlband element, G6XN, DL1 FK and the 
Multlband elements, G6XN .. 
NI-cad constant-current charging .. 
Noise, diodes and LEDs 
Noise suppression with non-linear fllters 
Oscarvxo 
Osclllator, let negative resistance .. 
Oscillator, Goral, the 
Oscillator, low noise crystal 
Oscillator, simple overtone .. .. 
Oscillator, Stable Pierce, as ttl clock 
Pacemakers and radiation hazards 
Phase-locked vfo, PAOKSB •• 
Polarization and aerial comparisons 
Polarization and vhf propagation 
Power ampllners, bias for rf .. 
Power controller, simple 
Power supply, two-In-one .. 
PSU for TR2200G etc 
Quad elements, miniaturized 
Receiver, Dutch O--v- 2 
Receivers, better "all-wave" 
Receivers, straight 
Receivers, using "all-wave" 
Regulator, variable three-terminal le 
RTTY, slow-rate 
RTTY, two-tone 
Safety and your rig .. 
Smoothing technique, new 
Soldering Irons, longllfe 
Solid-state/valve Interface 2 
Squaring the circle .. 
Sunspots galore? .. 
SWR meter, how accurate your 
Tape recorder vnx .. 
Television, narrow-band 
Timer circuit, digital .. 
Timer, square-wave . . 
Tone-burst for TR2200G 
Tools, wire-wrap 
Transceiver Ideas, solid-state tri-band 
Transequatorial signal paths 
Transmatch, slmplined 
Transmitters, fleld strength near •• 
TVI niter, simple high-pass 
TVI, fllters for 
Veroboard - graph paper helps 
VFO calibration, linearizing 
VXO with capacitors .. 
"X" beanis, miniature VK2ABQ 
Zener, got the, you need 
Zener plus diode temperature coefficients 
Zener, voltage-controlled 
20V with no transformer 
36V with no transformer 
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517 
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276 
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917 
676 
829 
207 

356, 519 
672, 829 
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45 
275 
437 
126 
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519 
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603 
518 
831 
205 
40 
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516 
518 
361 

42 
359 
124 
832 
361 
832 

437, 516 
45 
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438 
674 
356 
275 
206 
915 
127 
436 
274 
603 
515 
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43 
45 
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42 
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42 
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PUBLICATIONS OBTAINABLE FROM RSGB 
RSGB mem bers can obtain a 10 per cent d iscount on the prices listed below (excluding Ham Radio Magazine and Ham 
Radio Horizons). To obtain the discount, deduct 10 per cent, calculated lo the nearest penny, from the total value of the order 
(using the latest price list) and enclose a remittance for the balance. Also enclose an address label from a recent Radio Communi­
cation wrapper as proof of membership. 

RSGB PUBLICATIONS 
T echnical books 
Amateur Radio Awards • . 
Amateur Radio Techniques (5th edn) 
Gulde lo Amateur Radio (16th edn) 
Morse Code for Radio Amateurs . 
NBFM Manua! . . . . 
RSGB Amateur Radio Call Book 1977 
Radio Amateurs' Examination Manual • • 
Radio Amateurs' Examination Revision Notes 
Radio Communication Handbook 5th edn, Vol 1 
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) 

(De-luxe) 

Log books 
Standard Loo . 
Receiving Station Loo 
Mobile Mini-Loo 
De-Luxe Loo . 

Maps, charts and l ists 
Countries LlstJHF 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 Preflxes (World) Map 
UHF repeater planning map 
UK Beacon List 
UK Repeater List • 
JARU Region 1 Beacon List 

Members' sundries 
Cal lsign lapel badge (5 weeks' delivery) . . . 
Lapel badge (RSGB or RAEN emblem, pin Otting). 
T~(Maroonor~u~ . • • 
Radio Communication Easl-blnder . . . . 
Car window sticker (RSGB or RAEN) (self-adhesive) 
Members' headed notepaper (50 sheets) quarto 

Radi~ Comm;;nlcal/on back l;~ues '.' 
RSGB Contest log sheets (100) . 
RSGB teeshirt (large, medium or small) 

octavo 

£2.07 
£3.42 
£1.35 

52p 
£1.35 
£2.31 
£1.35 

61 p 
£9.15 

46p 
£8.68 
£2.71 

£6.60 
£1.55 
£2.65 

£1.12 
£1.35 

90p 
£2.80 

24p 
£1.09 

41p 
£1.02 

46p 
64p 
38p 
17p 
17p 
17p 

£1.30 
50p 

£1.94 
£2.96 

30p 
73p 
49p 
83p 
iOp 

£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. 

POST A L TERM S: 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. 

ORD ER FROM : 

OTHER PUBLICATIONS 
Ameri can Radio Relay League 
Antenna Book (13th edn) . 
Course In Radio Fundamentals . 
FM and Repeaters for the Radio Amateur 
Hints and Kinks . . . . . 
Radio Amateurs' Handbook 1977 (Paperback) 
Radio A mateurs' Handbook 1977 (Hardback) . 
Ham Radio Operating Guido . . 
Single Sideband for the Radio Amateur 
Specialized Communication Techniques 
Understanding Amateur Radio 
VHF Manual . . 
Electronic Data Book 

Radio Amateur Callbook Inc 
American Callbook (USA llstlngs) 1977 . 
American Callbook (DX listings) 1977 
World Atlas (Amateur radio preflxes) 

Radio publ ications I nc 
Beam Antenna Handbook . . . 
Better Short Wave Reception (3rd edn) . 
Cubical Quad Antennas . 
Simple, Low-cost Wire Antennas • 

" 73 Magazi ne" publicatio n 
SSTV Handbook . 

Miscellaneous 
RTTY the Easy Way . . • 
Radio Amateur Operators Handbook 
Radio Valve & Semiconductor Data 

£3.95 
£2.89 
£3.62 
£2.55 
£7.46 

£11.26 
£4.35 
£3.75 
£2.98 
£3.79 
£3.95 
£3.95 

£9.99 
£9.50 
£1.70 

£3.35 
£3.33 
£2.74 
£3.38 

£3.09 

£1.00 
£1.09 
£2.76 

MORSE INSTRUCTION AIDS 
G3HSC Rhythm Method of Morse Tultlon-

Completo 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 71n ds ep record 

r Overseas orders: add £ 1.12. 

MAGAZINE SUBSCRIPTIONS 

£5.50• 

£4.06 
£3.39 t 
£3.39t 
£1.12 t 

QST (Including ARRL membership) (Per annum) . £6.89 
CO (Per annum) £6.89 
73 (Per annum) . . . . . . . £6.60 
Subscriptions for the magazines li sted above should be sent to 
RSGB, 35 Doughty Street, London WCIN 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 RiJdlo Hori zons should be sent to: Ham 
Radio Magazine (UK), PO Box 63, Harrow, Middlesex 
HA36HS. 

RSGB Publ icat ions (Sales) , 35 Dought y Street, London WC1 N 2AE 
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A. J. H. ELECTRONICS 
P roprietor: A. J. HIBBERD (GSAQN) Tel: RUGBY daytime 76473, e v ening 71066 
Terms of Busin ess C ash with order, M ail order only, or Callers by appointment. 

Postage Charge 40p Minimum order £1.00. omcl•I ordors acceplod on • 11rtct monthly basis. 

S.A.E. with enquir ies 

Prices now include VAT 
FULL MONEY-BACK GUARANTEE ON ALL ITEMS 

WJOAM PYE WESTMINSTERS 6 channel "P" bond 
19·101 MHz. 25 kHt chonnol spacing oower output 30 
wntls olus; nll solid stole cii:cepl for oulpua stD.ge whfth 
uses a OOZ06-40, complele with all contfol eQulpmcnt 
and In very good cond/tlon P.A. faclllt~ ftlso fitted. All 
tesred before dospatch ONLY £60.00 + £.2.00 P/ P 

MAINS TRANSFORMERS (mallmum aecondnry load 
6VA) 3 lypos 6--(N).6, 12•00a12, Md 20-00-20, ah:e L45 mm. 
W 32mm, H 37mm. £1.70 each. 

P YE W1SFM WESTMINSTER spaJes: T:w: phase 
modult\lor mulllpller bo1ud 140-156MHi approx 200 m/w 
output at 145MHz new unused wi th circuit £8.00. 3 
channol oselll~tor Board 10 suit, l ake • MHt crvstats, 
£2.00 eoch with circulls. 

WtSFM WESTMINSTE.R rocolvor 3 channel osclllotot 
boards 132·156 MHi new £2.50 each. 

NIXIE TUBES slmllar lo Mullard ZM1080, sldll vlowlno 
wfth wlroond1 ch11rac1o r holoht 1· only amb1u ones lefl. 
lNo decimal polnl). Brand new 60p each, 10 for £4.50, 
25 lor t.to.oo. 100 for £.30.00. 

NIXIE TUBES 

ITT GN·9A i. charactcrs (nodeclmal po1nl) side vlowlno 
sr:e n· 1( fi• cleru. 

7 SEGMENT LED DISPLAYS lorword vollagel·7\I @ 
'2-20mA hieoment Ideal for maklno dlollal voltmete1a 
heQuoncy countera, c locks etc. types avalla.bl o. 
FND357 (red} r i ght hand declmal poln1 +· character. 

common cathode £ t.OS each, O for £5.SO. 

ST EREO CAR CASSETTE/RADIO PLAYER AUDIO 
AMPS contain• two NEC µPC1001H2 audlo IC11 plus 
30 caoncltors, 30 rulstors, 4 1ransls1ors. on PC bonrd 
•t• A t f• approx. 3lwatts RMS oer channel @ 12v O .C . 
supply. Those haflo been rnmovod trom n ew unltt by 
lhe manulacturer and are not faulty ln any way. Prlco 
£1.60 Heh or 1wo for £.3.00 you could not buy the 
capacitors lor this o ric:el With chcuil. 

CAR RADIO P. C. BOARDS (A .M.) th oso have com. 
olete audio section and If steioes which are double 
tuned 470kHz thoro are some RF componont1 trlm­
meis, coils, switch otc audio output musl bo 11101>rox 
four watts, unit contains eight transistor•, 8 s lu 
1;· x 21", new and unused. those are an Ideal bnsl• for 
many uses lneludlng a top band O/F set-but sorry wo 
have no clrcullsl Price Lt.SO t1ech. 

ELECTRONIQUES SLOW MOTION DIALS type 
HSM02" 6-1 and 36·1 'eduction drive with clur 
moulded front size Si. >e 4• s upolled with two pointe rs 
Md two scnlcs, !dent for VFOli Ru otc. ~.so. 

TRIMMER CAPACITORS 

MINIATURE SEMl·AIRSPACED TRIMMERS. simi­
lar to Mullard 808 series, 2·25t>F i omm die x 7mm high 
1hreo p in fixing, PC mounlino 6p each, 10 fo1 50p, 100 
for £3.75. bo:r ol 900 for £27.00. 

PLASTIC SEMl· AIRSPACED TRIMMERS 7mm din. 
1-IOpF simller 10 Mullard h'OQ: 803 series 6p ellch o, 
·£5.00 per 100. 1·1EiDF Silmo orice. 

C ERAMIC 10rnm di.a, x 6mn1 high. VHFJUHF h'po 
2-SpF, 3·10pf, ~-20pF. and 10-•0oF. all 6p each. 

3-9pF CERAMIC TRIMMERS Smm die. 6p each. 

CERAMIC 6mm dla 7·35pF 6p e11ch. 

CERAMIC mlnfr1iu1e eompresslon type 8mm l( 13mm 
10·40oF. &p ech. 

OXLEY nlrspaced 10mm sa. 1·10DF tmd 1-15nF 18p ct11ch, 
10 for £1 .(0. 

TETFER TRIMMERS Jackson tyoe Cl6 Cal. no. S&CO/ 
PM. 2-10pf site t· SQ . Ir"" hi gh temp. coef. l es s lhan 
+ 100ppmr c 'OP oach, ta for £.J.SO. 

SEMICONDUCTORS 
Turnslstors 
CILIOS plastic version ol ec1oa 1op eoch, 10 lot ll'Op. 
NKT2330, 2G339, BCl72. BC172A. BCl72C. oll 10p cach 

2NU81 P chenncl FET 1Sp. 
BFY90 £1.00. 

VHF POWER TRANSISTOR marked SRFl117(Motar· 
ola) capstan typo 300 m/w In at 145 MHz oav~ 21 watts 
outout. Mnx outaut 3 wntts.. only :£t .OO each 1wo lor 
£t .75, four for £3.00. 

VHF/UHF power transistor To•as type R.2206 £2.00. 

VHF/UHF power transistor Mullard 1ype Bl Y38 £2.00, 

V HF/UHF s:iower transistor R.C.A. type 2N3375 £.2.00. 
61389 (2NS914) VHF oower 2 we.It outl)ut 470MHz, 5 w.all 

outout 145MH-i, capstan typo £2.00. 
D iodes 
1N4148 oonoral purpose slllcon 6p, 1N54A Germanium 

general puraose 6p. 15 for 60p. 
U14582/2 general purpose silicon 3p. ~00 £2.00. 
1 N4002 rectifier 100 plv @ 1 nmp. 6p, 4 for 21 p , 
1N4005 rectlf1or 600plv @ 1 smp. 10p, .C lor 36p, 
1 N4007 rnctlf1er 1,000plv @I 1 amp, t2p. 4 for 40p, 
BY126 roctlfler 400plv @ 1 amp. t Op. 
IN400t ,/2/314roetlf1erdlodes. (Spectal oftor). Full :Spoc. 

marked, not rejects. 25 for 7Sp, Slate which required. 

74 s:orlu l.C. All made by Fairchlld and full spec. devlcea. 
S N7400, 7402, 7404, 7410. 7420, all top each or 90p for 10. 
SN7407, SN7473. 7427, Up OIH:h or £2.00 for 10. 
SN7475. 40peach or 5 for £t.90. 10 for £3.40. 
S N7476, Up eacll. 
SN7492, 7'9330p each. 
SN74197, 85p oech. 
SN74H 70p oach. 
7413 3Sp 
7490 SOp 
74141 7Sn 

CA3089£ 16 pin OIL.FM IF. amp. ldeol lor 10·7MHz FM IF 
11mp1 In domestic HI-fl tuners nnd communlcatlona 
equipment, llmlllno sonslllvfty 12 mlcrovolls @ -3<18 
point, Intern.ii 1tQuelc::h clrcul1 nnd oudlo pre·arnp + 
AGC, AFC, nnd "S" meter oulputs sugplled complete 
with d111a shoot, brand now unused our prlc::o ONLY 
£2.00 each. 

SF 180 VHF/U H F Hensh;lors 20p eaeh, 10 lor £1.75. 

BFt66 VHF turnslstors (teplecemonts for W15AM 
Westminster RF front end). 15p ench. TO for £1.25. 

CRYSTAL FILTERS 
ITT 10·7MHz flllera SOkNz channel s irnclng type 4451 

l0Ur901A new £2.25. 

ITT 10.7 MHz CRYSTAL FILTERS 44S/LQU/901N 21i 
kH.i: channel spacino ilnp. 2.5k. new £4.00 onch. 

T OYOCOM CRYSTAL FILTERS 10M·5B-1 ± 7jkHz@ 
6d8 ± 12kHz @ 60dB. Supplied with Input and output 
matching transformers lor l.F. heq. of I0·7MHz band 
new wllh detn shoe1 U.OG. 

COILS Smm dfa. 18mm high with 10mm sa. bose os used 
In PYE Rx RF boards these hovo coils wound on them 
which can be removed, complete with core Sp ench . 

RF CHO KES 17 mlcrohonry, 2:2 mlcrohenry, 100 micro· 
henry t2p each, 10 nircrohenry t 2p. 15 mlcrohonry 1'.2p. 

REED RELAYS 1' pin OIL. Mado by ASTRALUX, \yped 
121A·3, SV 10m/A col• res. 500 ohms, contncls railed 
10 watts. nom111lly ooen 45p each or 10 for £.3.00. 

MULLARD l .F. FILTERS LPl17512 ± 7kH' @ 6dB 80p, 
each with connecting deto. 470 kHr. 

10·7MHZ transistor IFTs slnglo tuned approx f" !IQ, 110p 
each. 

455...,.lOkHz: lr1'nsistor IFTs s1ngf~ 11..incd ogprox t• sa .• 
10p each. 

HC6/ U CRYSTAL HOLDERS moun1ed polythene P.c. 
o r chassis mounllng 1Dp each. 

FTIO CRYSTAL HOLDERS chauls mounllng ap 
each. 

MINIATURE OXLEY P T FE feed through ln• ulaton 
.. drill 3/32" hole ond push In'' SO for 7Sp. 

FERRITE RINGS 9/16" dlo. 7116" lnl. dla, 3/ 16" thick top 
each. 

FERRITE BEADS sln111arto FX1115 4 for 10p. 
3 GANG TUNING CAPACITORS SOOpl per secllon 

s ize 3i"' x t t• x 17' new 70p. 
10·7MHi RADIOTELEPHONE MARKER OSCILLA · 

TORS slze31. x 11· x. a· reodylo use complete with 
lnternnl baltery, brand new stock £ 10.00 each. 

DU AL CRYSTALS 10'6914 + 10·6998MHz In HC18/ U 
case and 10·6902 + 10•7010 MHz, both bpeli new et 
£ 1 each. 10·690 and 10-6799MHz. singles l5p each. 

MIXED CRYSTALS HCGIU types e1:-radlotelephones 
4MHz-53MHz, 20 for £2.00. Our sohic::fion. 

t0.230MH:r HC8/ U CRYSTALS second conv~rslon 
cry.SIDI 10·7MHt to 470kHi new £t.2S. 

CRYSTAL UNITS these conteln nine glass orecl1lon 
crystals lf' metal cnn which-tan bo ca.ally romovod the)' 
are 1111 low frcQuency lypes In lho replon of 84 to 8& 
kHz lhese are brand new and boxed £t.OO Dor pack. 

LEADLESS D I SC CERAMICS tOOoF 20% 500vw 20 lor 
1Sp. 

SMALL ELECTRIC MOTORS 5-7 vol! O.C. approx. 
2000 RPM, reverslble, Idea.I for model me~ers, flttc:id 
wllh., Tr "V" Dulley wheel. SOp aac:h, two for 90p, 
four for £1.50. 

EARN EST T URNER oreclslon edgewise meters too 
microamp FSO small tyoe dfapfay orea -h )C 11", male• 
nice "S" mcler otc. scaltd G-100 new, boxed £2.00. 

MAI NS TRANSFORMER 240·250V lnpul-outuuts. 
2SOV r1"'i' 50 m/A , 6·3V tW IA, and 9V ({]' 1 A . Wo had 
I his Hern ss>eclally medo .£.6.30. 

DECADE COUNTER PCB. Mado lo sult our minia1Ure 
ITT Nixie tube-s (l lT5853S) sulUJble tor use whh 18 way 
0-1~ pilch edoe connector 1f reQulred. reedy drilled 1;tnd 
l i11ned lo lake SN7490, 7475 and 74141, 75p i!i!Ch sci ot 
n\lu £3.40. 

MINIATURE NIXIE TUBES ITT·5853S lo suit lho• 
above docade bonrds Jeltand right hand d~clmol points, 
I "" choroctors. l'.lnvelope size only 7/8' .,.. 7/16~ new and 
unusl!d with data sheet 60p each. flvo for £2.SO. ten 
for .£4.50. 

HC6/ U CATHOOEON Crystail 01.1cns MC0-2M 4Sp. 
10,000mfd 16V nll?Clroly!ic 3Sp. 
IOmfd 350V I Op. 
SN7400 10p. 
SN7413 3Sp. 
SN7413 Up. 
SN7475 •Op or S fo1 .. U.90 
SN7490 SOp. 
SN74121 38p_ 
SN74141 7Sp 
SN74196 £1.40. 
NE529K £1.45. 
MC10116 62p. 
MCf0131 £1.60. 
uA78055V regulator T03 case £1 .7S 
Stock llst of our Rs, Cs nnd Samlconductors now.wnll· 
nblt!, send 8iP stc1mp. 
T ADIOOAM RADIO IC. £1.90. 

LEDs TIL209, O·I dl11 FLV152 0·2 dlQ t 8puach (no clips). 

ZENER DIODES 400mW 8ZX88 or equlv.1l13nt, In the 
following voltages: 3·3. 3·9, • ·7, 5·6. 6·:1. 6·8,7·5, 8·2. 9-1. 
10. n . 12. 13. 15, 18, 24, ell 11P each. 

VARICAP DIODES 83105 Jn matched sets of 4, 901). 
BA 111 20p each. 

59 Waverley Road, The Kent, Rugby, Warwickshire. 
Printed in Great Britnin for the RADIO SOCIETY OF GREAT BRITAIN. 35 Doughty S1rce1. Lo ndon. WCIN ~AE 

by The Gorden City l'rcss Limited l.c1chworth. Hertfordshire SGG IJS 


