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NEW~ 
IROM atroniC§ 

N OW .. ... 
T he ult imate in stabil ity from Catronics Ltd : 

CRYSTAL CONTROLLED TON E BURST 
GEN ERATOR 

at a size to fit most rigs- on ly 2in. >' 1in. 
0·5in. 

at a pri ce to suit your pocket- only £8.75 
inc. V AT. 

operates on 9-15V d.c. output adjustable 
0-100mV . 

A vai labi l ity : mid-July. 

Orders to : A mateur Radio Bulk Buying Group at address 
below. 

~ VHF 
~ COMMUNICATIONS 

Now published-the Spring 1976 edition, which includes 
designs for: 

Fox-Hunt Receiver 
FM H andheld Transceiver 
Simple D igital Clock 
V estigial S ideband Filter for ATV 

Send £1.00 for a copy of this edition or £3.75 for a year's 
subscription. 

VHF COMMUNICATIONS ls tho English langusgo edition of 1ne German publlcat lon 
UKW·BERICHTE. a QtJOllOrly nrnri.tcur r:uflo mnoa.zlno ospcclally c&lorlnSI lor Yhliuhf1 
1hf technology. It Is publl$hed In sp1lno. summer, ~u1umn and wlnter. 

All speci~I c:omoonenls rnQuired for tho construciron of the described oqu1pmcn1. 
s.uch u pdnted circuit boards, coH lormor$, s~mlconductors &nd c~slals, as well 11~ 
c:omplcto kits, a re avarlobff! for dospolch dhocl ftom Gormttnv. Mony ot lhO prln1od 
cu cull boards. In addition 10 n fow sclec;t etd kits, aro s1oc~ed 1n the UK. A cnlco llst 
of !tits ood mnterials ls :wall:ible-sund no for your copy. 

Orders to: VHF Communications at address below. 

RADIO COMMUNICATION July 1976 

200MHz D.F.M. 

V H F DIGITAL FREQUENCY METER- Model OFM 5 
The updated version of tho Catron1cs Frequency Meter with e•­
lended frequency range to 200MHz wilh a restyled c~hinet and 
lroru panel. Size 81 .- 1• < 3• (approx.). 

* Full 7 digit 0·35• amber display. 
* l.C. memory giving a "non-blinking" dis1>lay. 
* A utomalic su1>Pressed zeros on 3 leadiny digi ts to reduc• 

power consumption. 
* TTL and ECL l.c.s. used to give good reliabilily. 
* tOMHz master oscillator lor h igh accuracy. 
* 12V (-ve earth) de input and 210-260V mains psu filled 

Price: £130.00 (incl. VAT ) . (Add £1.50 for insured post) 
VH.F and UHF PRESCALERS ALSO AVAILABLE. 

CRYSTAL and CERAMIC FILTERS 
We are the leading UK tloc~l5U for KVG FllHHS nod normNlly hold the fo110 .... nu 
tnnoo of s1oc~: 

Mod of 
XF-9A 
XF-98 
XF-9E 
XF-9M 

A pptic:illon 
SSB TX 
SSB RX TX 
FM 
cw 

5 . E.1 and Y.T.K . 
OCl246AX SSB RX/ TX 
YF-90F SSB RX1TX 

MURAT A 
CFR455H AM RX 
CFS45SH AM RX 

6d8 8W 
2•5kH1 
2 4~H: 

12kHl 
~H: 

NkH: 
2·•hflJ 

6hH: 
6~H: 

Stopband 
45dB 

IOOdB 
OOdB 
OOdB 

JOOdB 
70.B 

55tlB 
70dB 

Supplied 
2 Xtnts 
2 • xials 
None 
1 • XIRI 

2 Xtols 
2 Xt:tls 

40673 TRANSISTOR 

P1lcc 
£21.70 
£29.2S 
£27.20 
£20,90 

£26.75 
£1S.7S 

£10.30 
£13.30 

Genuine RCA MOSFET-special offer at 52p ea or £2.35 for 5. 

Wo n to RISO agents for JAYBEAM AND MINIB E.AM AERIALS. 
W 11to for hco Price Lls l (SAE olt:aso), All prices Include VAT at current rnt u:. 
Pleue not e lhl!ll OLH minimum UK POtt (,. p"cklnQ chtugo_ exceo1 whe1~ lndlc~lcO •$ 

20p, Export ordc1s w<tlcomo-wdto for 0>1porl prlco llsL 
Chaquos and P.O.s should bo crossed and medo payable 10 "Anuueur R"d10 Bui~ 
Buying Group" or i:iaiy by GIRO-Aceount n o. 31523 4008. 

See the above and other new products on our stand at the Radio 
Communication Exhibition, A lexandra Palace on July 30-August 1 

* New kit of particular interest to 2m mobile operators * 

ADMINISTRATION ADDRESS ONLY : 
39 POUN D STREET, CARSHALTO N , SURREY 
(CALLERS WELCOME BY APPOI NTMEN T ) 

* New high stability frequency measuring equipment* 

All MAtL ORDERS ANO ENQUIRIES lo: PHONE : 01-61iD 6701 

DEPT. 607, 20 THORNTON CRESCENT, OLD COULSDON, SURREY 
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RSGB NEWS BULLETIN SERVICE 
The RSGB news bulletin, cnllslgn 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 newe Items and 
11nnouncements which, by virtue of their topicality or 
urgency, cnnnot wait for the next Issue of Radio Com· 
mun/cal/on. 

The bulletin Is prepared early on Thursday morning, 
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. 

SCHEDULE 

T ime MHz Location and coverage (hf) or 
beam heading (vhf) of stat ion 

0980 3-6 G2Ml, Bromley, Kent (SE England) 
1000 3-6 G8ML, Cheltenham (SW England) 

144·5 GM3UAG, 
(NNW) 

Elion, Aberdeenshire 

144-5 G8GGK, Croydon, Sur1ey (NE) 
1015 3·6 Gl3GAL, Belfast (N Ireland) 

144·5 Gl3TLT, Bangor, Co Down (N) 
1030 3·6 G2CVV, Derby (N Midlands) 

144·5 G4DCH, Burnham-on-Sea (NW) 
144·5 GM3UAG, Elion, Aberdeenshire 

(SW) 
144·5 G3PWJ, Brierley Hill (NW) 

1045 144·5 GSCDP, Middlesbrough (NW) 
144·5 G8GGK, Croydon, Surrey (SW) 
144·5 GSBHQ, Stockport (NNW) 

1100 3·6 G5VO, Brldllngton (NE England) 
144·5 G3PWJ, Brierley Hii i (SW) 

1115 3·6 G3LEQ, Knutsford (NW England) 
1180 3-6 GM3EHI, Bellshlll, Lanarkshire (S 

1200 3-6 
Scotland) 

GM3HGA, Aberdeen (NE Scotland) 

An rtty news bulletin, callsign 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 
to rtly enthusiasts. 
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JSB-ef.r. 

i ncrea.re talk power. cut • ..,platter•• 

Our 444 base station microphone not only gives you increased talk power, but 
cuts "splatter" (and QRM complaints) to an absolute minimum! It has superbly 
tailored response, with sharp cutoffs below 300 and above 3,000 Hz and a rising 
response characteristic for maximum intelligibility. The 444's rugged, reliable 
Controlled Magnetic element has been proved in safety communications, and 
other tough professional communications applications. It delivers a clean signal 
to the transmitter at levels as high as crystal units! (And, unlike crystal and 
ceramic units, the element is totally Immune to the effects of temperature and 
humidity.) The 444 also features an adjustable height stand that makes for 
comfortable "ragchewing" sessions, an optional-locking bar. for push-to-tal·k or 
VOX operation, and a practically indestructible Armo-Dure case. Write: 

Shure Electronics Limited 
Eccleston Road, Maidstone ME15 6AU 
Telephone: Maidstone (0622) 59881 

RADIO COMMUNICATION July 1976 



YOUR LEADING YAESU MUSEN DISTRIBUTOR FOR GOOD 
HONEST VALUE AND AFTER-SALES SERVICE IT'S "NOW 
OR NEVER" ! FT-221 @ £299 ONLY + VAT. 

With the value of the pound falling every day we just cannot say w ith any certainty what price the next 
consignment of FT-22f's (or any imported item) w ill cost, T hat's why we can only recommend y ou to make an 
investment and BUY NOW. · 

BUYING A HF TRANSCEIVER? . . . then ' Wes/em's' prices will stand comparison with even lhose of kits. There's 
the . .• FT200 o(fering-26-0 w. 10-80m and superb reliability. 

YD844 £20-25 fV200 &50.63 FT200 PLUS f P200 £270 (PRICES INC. VAT) 

FOR 

:!60W p.e.p. 

1Cf-80m 

SSB-CW-AM 

!kHz READOUT 

CLARIFIER 

IOOkHz 

CALIBRATOR 

THE FT200 Is without doubt one of the "best buys" anl1:1ble. Compare lts featu1os wl lh slmlltuly priced unila and kl1s. SPECIFICATION 
260W p.e.p., l/ p SSB/CW. 75W AM !kHz resdoul on all bands 3·5-4, 7·7·5, 14-14·5, 21·21·5. 21·5·29MH1 (3 opllonol cry•l•ls ovslloble for 28-28·5, 
29.29.5 end 29·5·30MHz. Sloblllly: tOOHz JO mlns alter worm-up. SonsltlYlfy: O·S11V IOdBS/S . N. Solocllvlty: 2·3kHz (6dB). 4kH1 (60<IB). Clarifier. 
Sh.Ht. Broak-ln CW ko)'lng. You wlll gay more tor a ~it with l ess power. onl)' 5kHz readout and no tC!CC1ver incremental tuntno (Clarlfler control). 
These prlcea only apply whilst current slocks last. Three extra crystals fllted 1of full 10m c0Yt 1ogo. COST £8.44 Inc. VAT. 

DRAKE C LINE - for excellent performance 
DRAKE PRICES (INC. VAT) FREE DELIVERY 

R4C Receiver 
T'4XC T tansmllter 

£430.00 
£423.00 

AC• AC psu for HXC 
MS·• Speakedor R4B 

£13.25 
£11.90 

SSRI Rocelvor .. 
TR'4C Transcel¥er .• 

£2tt.50 
£423.00 

HERE IS ONE BARGAIN YOU SHOULDN'T MISS! 

~~~&mr.'· THE FDK MULTl-2000 
2m. S!l8 /FM, CW 200 Ch. SYNT HESISED ACJOC 

TRANSCEIVER 

• Full covor 144~MHz. 

• VXO gl~e1 full covorogo botwocn tO~Hz spaclng. 
• Rapid chango of freauency and mode Is possible. 
• RIT (Receiver lncrenientol Tuning) allows receiver to be 

tuned without moYlng tho trnnsmlt frequency. 
• 600kH1 Rcpoatcr ah lll wofks on a ll frequencies. 
• Tone occus bullt·ln. 
• Fltl ed nanow FM Flllor. 

SUPERB VALUE AT £325 Inc. corrlngo(Socurlcor) ond VAT 

NEW Antenna Tuning Units. HF type CL-66 
C L-1541 Spt clncotlon 
Built-In 4 way anlonnn solocllon for 3 co .. axlal llnc1, 
and 1 1000 wire .. 
Input Impedance: 50-75 oh tn unbalanced. 
Oulpul : lo-600 ohm (3·~MYx 200 ohm) 

unbalanced. 
ln1or1lon Lo11: Len t han 0·5d8. 
Tuning lndlcollon: By mton1 of L.E.D. (13·5v. DC 

supply roqd.) 
Power Handling: SOOw. 
Price: £411.lS lncludlng carrlege /VAT. 

We1tc1n Elccttonic1 (UH) ltd 
HEAD O FFICE (All Ma ll/ Enquhlul 

FAIRFIELD ESTATE 
LOUTH, LINCS, LN11 OJH (Tel.Loulh (0507) 4155fl) 
S U MMER H OLIDAYS : LOUT H/SOUTHAMPTON 
C LOSEO AUG Z1•1· SEPT . Slh . Incl. 

RADIO COMMUNICATION July 1976 

IF YOU WANT A NICELY STYLED 

ATU W ITH A NTENNA SWITCH 

A ND TUNI N G INDICATION 

. • • THIS IS IT! 

IF YOU APPRECIATE QUA LITY 

CONST RUCTIO N THEN TAKE A 

LOOK INS IDE A CL-661 

Agonls: LES LYSKE. Cl3CDF, NEWTOWNARDS (0247) 812449 
ALAN CAMERON GM30GJ, ALLOA (0'2592) 465$ 
DAVID LACEY. G81YP (Evening) Norwich (0603) 868581 

NEW AGENT: OOH KITSON. G3TRK. Te l.: 0282-«187. 
S HOWROOMS AT: 
LOUTH. Open Mon.· Fri.: 9·1pm, 2·5 Sol. by appolntmenl. 
I . WEST PA RK ROAD. SOUTHAMPTON. (0703) Tel. 27464. 

Open Tue.·Frl.11-1, 2·5.30, Sal!l-4. 
%7. CHURCH GATE, LEICEST ER. Tel. 58662. 

Open Mon.-Sat. f..8. Clo11d Thur .. 
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YAESU M USEN AUTHORISED UK IMPORTERS A ND DISTRIBUTORS v IN ALPHABETICAL ORDER 

AMATEUR ELECTRONICS UI< + 
SOUTH MIDlANDS COMMUNICATIONS LTD. 

We11le11n Elcicl1onic1 (UH) lid $ 
FOUR METRES- FTC212 
The FCT212 Is a 4m .• 12 ch8nnel, FM. 10W output. transcCl\IOt. It offers the best 
I n modern VHF design. The low lmnge response. single converslon r()colver uses a 
Mosfet stage coupled vl:i a J.soctlon hetlcal filter to FET mixer, which Is driven by 
(tis In thelransmltler) a low noise FET cryslnl osclllntor. The 10·7 MHi IF Is processed 
by a crystal filter and then two lsotat od ceramic niters for unrivalled slop·band per• 
forma.nco. Two IC llmlters: feed the separate IC dlscrlmlnt\lor. Automatic final prolcc· 
tlon (AFP> Is provided along with RF sensing LED trnnsmltlcr In dicator. Mic., acces· 
sortcs and three channels are supplied. 

..._::.:·d.~~~~::.~-;:_'::..; ' -- -,- :- . 
~dij ... ,,,., ' 

• _..,___ I 

FTC212 

THE VERSATILE ONE- SIGMASIZER SOR 
Tho Sfgm11sh:or SOR offers 80 (25J¢Hz lncromonts) ctrnnnols on 2m. Tho received 
frequonc)! Is elways Indicated on the dial , olthortransceivo (slmplox.) or for rcpoators, 
tho transmitter i s aulomatlcally shifted down 600Hz. When the recehror Is tuned lo 
roooatcr Input channel, the transmitter ls automotlea,lly shlfled upw.ruds thus oftorlng 
full. slmplet, normil1 rep&ater or Inverso repealer. The bullt·ln tono burst functions 
only lnrepeatermodo. A furthot ch3nncl ma)! bn proaram·niod for lnstent so\octlon of e 
local net or RAEN frequency. A utomatic flnnl protect ton. 10W o f RF and a oonotous 
2W of audio are available from the unit which dntws only2·2A on 12V. DC. 

The FT221, compl et e 2m station 
Tho FT221. T he multi mode USS, LSB, A.M., FM, CW (with soml-broak-ln and s!dc tone), 2m transceiver 
oflorlng tho choice ot: pha~o lockod VFO ot44 ctystol channels, simplex orropeeter(600kHt up and down 
shllts), with unl~uo "double push" auto tone bu1st, mains or 12V (3A} oper.a.tlon, excellent selecllvlty. 
SSB2'4kHz (1'7: 1 S.F.) or FM 12kHz. Front panol adJustablo VOX and mlcgaln, a collbrator(1MHz + 10). 
1kHt readout and llnearlty, sensitive :squolch, clarifier wlthJRT and IRT wlth ITT (mokos F.S.K. easy), 
t wltchable "S" and centre i ·eto tuning moter, nolso blanker, sorviccable pluo In boards all contain ed In 
1 W (14") x s· x 1w. 221b rigid pockoge. 

Y P150 

POWER MET ER(Dummy Load YP150 
Tho YP1h0 Is a fan cooled 50 ohm dummy load, using a large c~rbon reslslor 
which mainta ins fmpedonco (VSWR 1059 t han 1·2:1 at USMHz) by the uso of a 
1 1Tl!porlno T1ough11 and a power motor for use between 1·8 and 200MHz. call· 
bratcd 6, 30 and 1SOW FSO on a latge 3t• x 2· mater wllh a ma.JI mum orror of 
10 % (FSD) slzc6(r) ~ 41. < 11(121 woloht61bs. 

DIGITAL DISPLAY VC601 
ne YC60l dlgllal display unit (for 101 and <Q1 series (3·18 MHz IF) Indicates 
transmit and received frequencies to 100Hz on sb bright greeii, 9 segment gas 
discharge tu bee. Sul it ln mains P.S. U. (consumes onlv tOW), gale time of 100mS., 
slzo 3" x at· x 9 .. (11>i1 and weight Si l bs. Suppllod complete with connecting 
co.bl es, otc. 

~\.O.P\..£1' t.&oO ,_ 

I t ? 5 Q 8 (~ ~:=' T t;:: 
._,. ........... i .. --~-;.. 

~ · y&•.U .~ - - .. ......1 ,___ 

t T 
YC601 
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votoo 

MONITOR SCOPE Y0100 
The YOt001 the "multl·purpose monitor scope, offers the facllltles of mon1torlno 
lhetransmittcd signal (lhrough llne) t·S to SOMHz. on power levels ftom 10 to 500watts. 
The IF or the rocolver or transceiver can be monitored (3·16MH1 sland1ud, OSkH: 
or9MHz opllons) . AF and RFtrapoxoldul patterns can be dlsph1.yed. The unll lt1.cllltntes 
RTTV tuning, built-In i-S lo HkHz oscillators oro sulioble for Post Of!lco lwo lono 
output measuremants. 

The FT101 E, complete HF station FT101 E(EE·EX) 
The FT101E a completo mnins or 12V OC statlon contolned In a compact 301b pachgo. 2flJW P.l.P. of SSS (with 
ln·bullt R.F. speech processor), 180W, CW end BOW of A.M., 10 to 160m. (Inc. 10MHz. RX), The sensitive ond 
selecllvo(pormeabUUytunnd RF st ages nnd 8 pol o ctyslal nu or) receiver oflers:thrcshold odJustable noise bl ttnkor, 
swrtctiuble 25 and 100kHz calibrator, ±SK clMlfler (with sepnrato onfofl switch), otc .. etc. The VFO Is at11bl e o.nd 
llnear(rcadout to 1kHz), oxtornal V FO or crystal control can be selected, wllh LEO indlc11lors lllumrnat~d accord· 
lnoly. Carrier level is adJustablo for: luno up, A .M., for CW opotatlon, whose performance with the semi breo.k In 
keying, with sldo tone, and tho op'tlonal 600Hz Oltcr Installed Is of o high order. Llncnr end transvcrter provisions 
are made with scocket s for: relay contacts, ALC outpul, all lntorntil HT aupplles, l ow level RF heater links and 
s~vttches, etc., etc. 

YAESU 

v 

DELUXE COMMUNICATIONS RECEIVER FR101 DD(DS·D·S) 
The FR1010 (deluxe) w ldo coverage (23 (from t·5MHz) 500kHz bands + 4 and 2 moires) receiver. A natvsls of 
iho slonal path shows: 0-20dB swllchabfo attenuator, two section permcoblllty tuned Input filter, Mosfet R.F. 
siege al'ld mixer (cryst:il controlled), 3scctlon t op coupled bnndpan filter, no gain at Orsi l.F., IC balanced mlur, 
20kHt wide crystal filter, shunt dlodo noise blanker slnole FET bufferslago. AM, CW or SSB (RTTY: filter, app10· 
prl~te detector and nudlo stage. Add to this, two excellent VHF converters, squelch, FM detecto,, 1kHz readout. 
excellent stablllly, Tx monitor conlrol, crystal contro l facility, switchable A GCj 11ansc0Jvo cap;ibl!Uy (FT or FL, 
101) and 1hnt dlgltal readout options ere availabl e ol thls (deluxe), or the standard (less lhe plug-In optionals, 
converters. broadcast band crystals. flltou. etc.) vorslon. 

FR101 

DELUX E TRANSMITTER FL101 
Tho FL101 tran$mltter Is the Ideal companion to tho range or fRIOt receivers or tho FTfOt transceivers. 
I t ofJera through the l a.l ost solid statotochnlquos, tho ultlmato In bnsestallon performtince end versntllfty. 
The transmitter operates lrom top band through to tom (nnd 2 AUX 500kHz segments) on setoct~ble SSS. 
(240W PIP), CW(t80WS0% 0S), AM or FS K(llOHz shill standnrd)(80W). llutlllsesrellnblopluo In circull 
boards, for servlcobility, acoollng fan, for rcllablllty, and provision for a RF processor, !or signal 'punch'. 
Fully 1!1dJus1able bullt In VOX. end semi broak-ln keying wllh s ldo tono. satisfy the domands of tlle most 
slffngent operetor. The VFO Is slablo within 100Hz: during eny 30 mlnutes aftorwarl'n up, offers no more 
hon tOOHi. change for a 10% Unc vollagovarlatlon and a callbu1Hon accuracy bollerlhan 2kHz with back 
lash not cxc@edlng SOHz. A Iola! of 12 transistors, 6 FE Ts. 4 ICs, 28 diodes nnd 3 tubes complete the 
ltonsmlller 's complement. 

BASE STATION FT401B 

FL101 

Tho FT4018. The powerful basestatlon, 560W. P.1.P. A3J. (.430W. A l , ~W. A3) on so through 
10m. (+ 2 aux bands and 10 MHz RX) from blower cooled 6K06's. Stable, llne~r. V.F.O. (100Hz/ 
30 mlns. af.tcr warm up, or for 10% lino change), readout to 1~Hz with less thnn SOHz backl0;sh. 
The rceolvor is scnsfllve and solecllve (2·4kHz SSB (1·67 : 1) opt ional CW filter600Hz et 6d8), 
wllh an AGCttueshold of 1 uV, attod: of 2mS and swltchable hang of 1 or2soc., lmagero]octlon 
of more than 5008. and 3W. audio output to external speaker from n compnet 16' >< 14• x 6•, 
40 lbs package. 

ECONOMY TRANSCEIVER FT200B 
The FT200B. Tho "Best Bu~"-260W. P.l.P. (A3J. Al) 75W. 
(A3), 80 lo 10m. (28·5-29MHz, 3 olhcr cr;sfals optional). 
Sensitive and selectlvo 2·311Hi al 6d8 (1·75 : I SF). Solld state, 
stable, llnc~r (readout lo lkHz). gear driven VFO. IOOkHz 
callbrator, VOXIPPT, clarifier ( ± SkHz). Semi brook In CW 
wllh sidetorte. etc., olc. The pre mix osclllatOJ system used, 
yields: low sputll ou1puls on hansmll, and t he good slgnal 
handling and low nolso capability of a slngl o conversion 
aupeihet(whllstrotalnlng a9MHz IF with hfgh lmE1gcroJectlon) 
and slngle range VFO sta.blllly. 

RADIO COMMUNICATION July 1976 
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\lfil_Y_A_E_SU_M_U_SE_N_ 
FRG7 YAESU 

v 
The FRG7 Is a general coverage solid state 
receiver with specifications unparalleled in 
!ts price range. A spin tuned, phase locked 
synthesiser provides complete coverage 
from 500kHz to 30MHz to an accuracy better 
than SkHz. Frequency selection Is accom­
plished by setting the RF (pre-selector and 
range switch), dialling up the required num­
ber of megahertz, then tuning the VFO knob 
as normal. 

Tho receiver ls sensitive (0·51<V for 10dB, 
5 + NIN (558)) and stable (within 500Hz for 
any 30 minutes after warm up) with AM, 556 
and CW modes catered for. A 3 position 
audio filter, RF attenuator, dial lamp con­
servation switch, recorder and phone sockets 
are lilted. It Is mains powered, but should 
the supply fall, or portable operation be 
required, 8 dry cells are automatically 
switched In. 

BLOCK DIAGRAM ~ 

General coverage 

~~~~~~~--r-:o~ 
I 
' 
: ·.uJ v 

: ~ .... . ... '5 

I 

I-• G• Wf"l,}f 
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_Y_A_E_SU_M_U_S_EN_\lfil 
YAESU 

v solid state mai ns/ llv • receiver 
The FRG7 receiver uses a Barlow Wadley triple mix 
drift cancelling loop for continuous, spin tuned, inclu­
sive coverage of Q·s to 3QMHz. 

The incoming signal, from the antenna, passes through 
a switched attenuator, to the bandswitched preselector 
coils and hence to gate one of the MOSFET RF amplifier. 
A low pass filter (fc 35MHz) removes the V.H.F. image 
and feeds two JFETS as a balanced mixer which, with 
the synthesised local oscillator (tuning 55·5 to 84·5MHz) 
upconverts to 54·5 to 55·5MHz. The first IF Is bandpass 
amplified by a dual gate MOSFET and hetrodyned to 
2-3MHz in a FET mixer driven by the synthesiser derived 
52·5MHz. 

A 1 MHz crystal oscillator and diode harmonic genera­
tor produces a 3-32MHz comb spectrum. This is fed 
to a dual balanced IC pre-mixer together with the first 
hetrodyne oscillator. The output is flltered by a multiple 
stage selective amplifier to produce the second hetro­
dyne signal. A fraction of this 52·5MHz output is rectified 
and the DC level amplified to drive the lock lamp which 
lights when the MHz (first hetrodyne oscillator) Is ma I set. 

The second IF Is mosfet amplified and Is passed to the 
thir~ JFET mixer (input and output tuned by capacitors 
ganged to the VFO) where it Is hetrodyned by the 
buffered main VFO (2·455 to 3·455MHz) to the final IF 
455KHz, which contains the ceramic fllter selectivity 
elements. 

Further amplification follows (by the first bipolars in 
the signal path). then demodulation, by twin diodes for 
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AM, or a 4 diode product dectector with switched frequency FET BFO for 
SSB/CW. 

A diode rectifies a fraction of the output from the final IFT; this Is boosted 
to drive the 'S' meter, and gain control-the MOSFET Amplifiers in the first 
RF, second IF and the third IF. 

A transformerless audio audio output stage delivers 3W to the loud· 
speaker. 

The DC voltage for both AC and DC operation is supplied via an ex­
tremely stable 10V regulator, a further 9V rail Is provided for oscillators and 
the harmonic generator. 

c '~ U~J<;'f> (' (: t.~,".".',._ 

"' ,.::.. ... 
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SMC NORTHERN NEW BRANCH, LEEDS 
We are pleased to announce that our new branch will be opening about the 3rd of July at 
The Chambers, No. 3 The Parade, Headingley, Telephone 782326. Our full range of equip· 
ment will be on view and available for demonstration. 

Opening hours Tuesday to Saturday 9.30- 5pm with late opening Thursday to 8pm. 

MULTI U11-NEW FROM SMC 

1 4 5 6 7 8 9 10 11 12 

70 CENTIMETRES 10W FM TRANSCEIVER 23 SWITCHED CHANNELS, 
4 AUTO SCAN CHANNELS AND EXTERNAL VFO PROVISION 

THE MUL Tl U11 MEASURES ONLY 6!h x 21;"' x 9}"' YET ADDS A NEW DIMENSION IN 70CM FM. 
Scanning transceivers are convenient especially for mobile, and/or when activity is low, but either the number of channels 

is limited or the size (then cost) becomes prohibitive. A unique combination of frequency control, external VFO, 23 switchable 
or (Instantly selectable) 4 A uto scanning channels, cater for all present and future needs. To highlight this farsightedness 
both the Tx deviation and the Rx bandwidth are switchable accommodating 50 or 25kHz spacings. The main dial is channel 
numbered (eg 16 = 433·4, 20 = 433·5 etc) and is illuminated only when a channel is crystalled up. 

The triple conversion (45, 10·7, ·455MHz), receiver has a flxed first oscillator, offering high image immunity, great sensi­
tivity (0·5µ.V for 30dB NQ) provided by the two RF stages, diode RF switching, receiver independent tuning etc. 

The transmitter, of switchable 10 or 1W output, draws only 2·5A or 13·Av (0·6A or 0·3A Rx), has netting of new crystal 
facility, an " on the air lamp" , PO meter, AFP of final stage, reverse polarity protection etc. 

5. Man movement of sca.nner 
6. Chan indicator flxed freqs 
7. Chan Change, ex VFO switch 

1. Auto Scan LED Indicators 
2. Volume and push in power on 
3. Squelch and pull auto scan 

9. High/ low power switch 
10. Microphone socket (4 pin) 
11. Meter (S PO SZ net) 

4. Auto/man select of scan chan. 8. R.l.T. or push for T x test 12. "On air" LED indicator lamp. 

INTRODUCTORY PRICE ONLY £200 + VAT 
AVAILABLE FROM JULY CRYSTAL STOCKS (ALL RSGB CHANNELS) AUGUST 

CRYSTALS-AUTOMATIC CRYSTAL CONTROLLED TONE BURST- MAINS PSU- EXTN SPEAKER- EXTN VFO, ETC. 

PLEASE NOTE-THESE PRICES DO NOT INCLUDE VAT (12f% or 8%) 
Term• : C11h wlth order, or credit card holder• Juat •phone In for, If posalble, aeme day despatch. Immediate H.P. 
evtlJ•blo for card owner• for amount• up1o £225.00. Holdor1 of current U.K. csll1lgn1 (whore rtferenc•• hev• been 

provided) can be •P••dlly cloartd, or normal H.P. at compttltlv• ratt111 avaUablo. 
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Communications Ltd \lfil 
YEARS OF PROFESSIONAL EXPERIENCE 

YAESU 

YAESU MOSEN 2-YEAR GUARANTEEV 
24-HOUR SECURICOR SERVICE 

EX STOCK-MID JULY ORDER NOW! FRG7 
~~~;~~~=·~ 

• FRG7 

The FT101E Is a complete station In a rugged 30lbs. package, 
constructed to high standards using serviceable plug-in 
boards and a complement of 14FET's, 26 Bi-polars, 3 IC's, 
36 Diodes and 3 valves. 

The transceiver with the "built-ins" which are often not 
available elsewhere or come as costly extras: 

AC and 12V DC power supplies, R.F. speech processor, 
adjustable noise blanker, fully adjustable VOX, crystal calfi­
brator (100 or 25kHz), Internal speaker, Fan, Top Band, A.M., 
etc. and II comes supplied complete with hand microphone and 
full set of accessory plugs. 

FT22f 

The FRG7 Is a general coverage solid state receiver wllh 
specifications unparalleled In Its price range. A spin tuned, 
phase locked synthesiser provides complete coverage from 
SOOkHz to 30MHz to an accuracy better than 5kHz. Frequency 
selection Is accomplished by setting the RF (pre-selector and 
range switch), dialling up the required number of megahertz, 
then tuning the VFO knob as normal. 

The receiver Is sensitive (O·SµV for 10dB, S + N/N (SSB)) 
and stable (within SOOHz for any 30 minutes after warm up) 
with AM, SSB and CW modes catered for. A 3 position audio 
Oller, RF attenuator, dlal lamp conservation switch, recorder 
and phone sockets are fl tied. It Is mains powered, but should 
the supply fall, or portable operation be required, 8 dry cells 
are automatically switched In . 

FT·fOfE (EE·EX) • 
The FT221. The multlmode USB LSB, AM, FM CW (with 
semi break-In and side tone), 2m transceiver offering the 
choice of: phnse locked VFO or 44 crystal channels, 
simplex or ropeater (600kHz up and down shifts), with 
unique "double push" auto tone burst, mains or12V (3A) 
operation, excellent selecllvlly SSB 2·4kHz (1 ·7:1 S.F.) or 
FM 12kHz. Front panel adjustable VOX and mlc gain, a 
calibrator (1 MHz + 10), 1 kHz readout and linearity, 
sensitive squelch, clarlfler with IRT and IRT with ITT 
(makes F.S.K. easy), switchable "5" and centre zero 
tuning meter, noise blanker, serviceable plug in boards 
a II contained In 11!'(14') x s• x 1H', 22 lbs, rigid package. 

SEE OVERLEAF FOR SELECTION OF MASTS AND TOWERS 

SOUTH MIDLANDS COMMUNICATIONS LTD 
OSBORNE ROAD, TOTTON 
SOUTHAMPTON S04 4DN 

Osborne Road It olt Rumbrldl• Stnlt 
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SOUTH MIDLANDS 
COMMUNICATIONS \liil 

AEC METERS Powtr, SWRandFlal~ Slrangth EX STOCK 
(p. & p, 40p. VAT a Ye only). 

SWRIO (T.LH.), son&n, SWR ( ±10Y.), 1•5MHz up. LI.ti 
SWR20(B.LH.), son, SWR (:1:10%), 1-SMHz uo. F.$., Powar 10 

and IOOW FSD ( ± 10X) U.IO 
SWR40(<entra)sonsn, SWR 1±10%), 1·5MHzuo. F.s... £7.IO 
SWRIOA (T.R.H.) 50/750, SWR (:1:5%> 3·5MHt up. Power to 

lkW(:1:20'° U .lt 
SWllSO (B.R.HJ aa SWR50A (JOOµA) but 100µA meters.. '11.21 

YAESV v 
! Ir 

~ 

CRYSTALS & ;.~:~::L 3·18, 9 10·7MHz CW SSB and FM. S.A.E. LIST p 4 p 20p 
YAESU, TRIO, STANDARD CRYSTALS £3.50 Pair £2.00 each VAT 12i% 

CDE ROTATORS EXST OCKINTOTTONFORFAS T DELIVERY 
(VAT- ROTORS 12l% ; CABLE & DELV. 8%). 

CARRIAGE(B.R.S) Free. Securlcor delivery £I extra 

All rotatofl 1uppll1d complete wllh •PProprl•t• 
cont rol boi; end ln1tNclfon1. 

AR30(111at.centtt end lmmtdlate rlohl) :£29.ts 
AR40{lll1I. contro and far rloht) £38.SG 
AR33 De·Lus:o control AR40 • • £44.75 
CDO(C.B.111. loll) medium duty.. £75.85 
Ham II (C.B. 111. lofO hoavy dut y. . £115.00 
2010/220 Stolle • • £17.50 
Control eable 5 core top/yard, 8 core 32p/y1rd 

LIGHTNING ARRESTER 
G .. d lscharoa (DOV •l<lke), SO ohmo, 50239 flttlnga 
Up to: M : I VSWR, I GHz. 0·2dB IOU, 5KA, ouro• 
5AAC. 

Ex.Stock, Poat ond packlno 20p. VAT 8% 
NSK75 Low Price £7.50 

CUSH CRAFT VHF OMNI (Car. top) VAT 121% 
4 T lmH tho ERP with. ARXZI FOUR TIMES THE SENSITIVITY! 
ARX2ecte Ringo Rongor •• £1t..SO I ABWI« 2m Bio Wheel •• £14.50 
AR2 3dB Ringo Vorl £11.00 ABWt2S ABW harneu .. £7.38 
AR25 ORO AR2 £14.20 ASQI 2m Souolo • • • . £11.75 
CXIOOO 211MHt Ringo £23.20 ASQ22 Sleckod ASQ .. £24,15 

HY GAIN HF RANGE (Cor.£1.00-£2.50)VATl2i% 
8N8a I :I l orrllo Balun £t2.00 TH2MKlll 10-20m 2 lie f.M.00 
103BA tom S olomont "3.50 TH3JNR 10-20m 3 ala f.M.00 
t538A t5m 3el1m1nt £54.50 TH3MKlll I0-20m 3 ale £137.00 
203BA 20m 4 elamonl £103.40 THSDXX I0-20m 8 elo lolll £184.50 
402BA 40m 2 elomont £148.00 HY QUAD I0-20m 2 e lo • . £151.80 
18V 10-80 Lood Vert. £24.20 DBI015A 10-ISm 3 ... £91.00 
12.AVQ t0-20m Ttap Vert. £32.SI LA1 Uohtnlno arrutor gas .£20.30 
1•AVQ 1C)...-40m Ttop Vert, £48.20 LA2 Llghtnlno ~rrottor spark £3.30 
18AVT/WB 10-80m Vert. tCUO HY TOWER 10-80m Vert. £182.80 

MOSLEY TRJ· BAND BEAMS (Carrlego £2.50) VAT t2l% 

TA333 a la 200W R.M.S . •. £84.00 I TA322 ele. 300W A.M. •• £44.00 
MUSTANG 3 att2kW P.l.P. £82.50 MUSTANG 2 t i t lkW A .M. f.H.00 

BAN TEX V HF WHIPS (Corrlage 90p) VAT 121% 

BGA 1.g. 12m nbreofa$S U.75 Trunk Lio Mount .. .. £5.2' 
B5 t 145MHz £8.35 , 701 I 70MHz . . • • • • £4.00 

BGA 1.1. f 2m 1tnlnlesa1teol £8.50 Mngncllc Base Mounl . • £8.50 
BSU I 4·32MHz LS.00 Standard baH unwonted deduct £0.50 

COAX PLUGS (p&otxlro)V ... T8% 

Pl.259 Slendard UHF otuo £0.48 l 50239 S ocke t 2 hole 
Pl..259 P.T.f .E. UHF plug £0.55 'T' edeotor 
UG17SU Reduce•• £0.U Rlohtanoloadeotor 
2ss Back to Bock £0.80 Pho no otuofS0239 

£0.37 
£1.20 
£0.90 
£0.55 

COAX SLIDE SWITCHES 
Uo to: lkW, t ·5GHz, 0-3dB lou, 1'2:1 VSWR, 
50dB l1olallon. &O ohm. 'N' or 'PL' ftttlnoa available. 

EX·STOCK P & P 30p, VAT 8% only 
TWS 120G I In 2 OUI Nickle S~O 
TWS ISOG I In 5 oul Gold 50239 •• 

SMC TRAPPED DIPOLES (Corrlago Paid) VAT 121% 
S SOOW P.l.P. 14SWG £1t.IO I P SOOW P.l.P. Cu/Tarylene 
HP IK P.1.P. 14SWG £21.75 braid c/w 75' feeder etc. . • Ul.75 

JA YBEAM 70(4m), 144 (2m), 432(70)(Car. oboul £1) VAT 121% 
DS/2m 5 ove r hlolloed .. £1.DO 08170 8 over 811ol feed .. 
D8/2m 8 over 8 • lot food .. £1UO PBMIS/7018 elo Poro. 
5XY/2m 5 e lomonl crouod f.t0.38 MBM48no 48 elo Mufti 
8XY/2m a element crouad £t2.IO MBM88no88 olo Mull I 
IOXY/2m 10 1l1menl cron £17.75 12XY/70 12 e le crouad .• 
SY/1M 5 elamont yagl .£$.40 4Y/4m elemenl yogi 
BY/2M 8 element y1g1 £7.00 PMH2/70 2 way hernou .• 
10Y/2m 10 •I• long yagf . . £13.to PHM2/-4m 2 way harnott •• 
14Y/2m 14 •le long yogi £17.85 PMH2/C Clrc. ohulno .. 
04/2m 4 elomonl Quad £10.50 PMH2/2m 2 way harness , • 
QeJ2m a elomonf quad £t4.00 2010 Rotator automatic , . 
PBM10/2m 10 olo Poro £18.40 RZIOO Rolalor boorlno .• 
PBMl4/2m 14 olo Pora £21.00 JBLIS/59 r Joint oloe" , • 

GEM QUAD FIBREGLASS QUAD (Canlaoe£2.00) VAT121% 
G02E 2 ol1m1n1 £95.00 I GQ4E 4 e lement £1-
G03E 3 element £147.00 CKIO 1 ale. Con• £55.00 

G WHIP HF MOBILE (Carrloge DOp) VAT 121% 

Ttlbondor 10-20m ( + LF) .. £13.531 LF40, 80 or 160 .. .. 
Multlmobllo t0-20m ( + MM) £15.73 MM40, 80 or 160 . . .. 
Flexlwhlp IOm (+FF) .. £11.50 FFl5, 20, 40, 80 or 160 .. 
Basemount 1· hole mount t2.20 Telescoplc whip 101 coll• 

£4.51 
£4.51 
£4.67 
£1.22 

CABLES RF FEEDERS (Corrlooeutra) VAT 8 % 

RG8/U 50 ohm Heavy yd. 33p I UR39 75 ohm Medium 
UR57 75 ohm HH vy yd. 34p T3278 75 ohm Distribution 
75 ohm Flellwln yd. Ip UR43 50 ohm Solld Cenl. 
300 ohm Ribbon yd. Ip UR75 50 ohm Stnond Cont . 

yd. 23p 

::: ~: -....,,.-F==--
yd. 14 p 

SOUTH MIDLANDS COMMUNICATIONS LTD A GENTS (ovenlng9) l"LL QTHR) 
Brian Konnody G3ZUL Drollwlch (08057)4510. 
Paltr A viii G3TPX, Darton (022 878)2517. luo 
McKochnla GMBDOX Brld ga of Allon(0781113) 
3223. Howarth J onH GWJTMP, Pontybodkln 
(035 287) '46. Marvyn Andet90n G13WW, 
N.I. T1ndregee 840656 

OSBORNE ROAD, TOTTON 
SOUTHAMPTON 504 4DN 

OUora• Rou 11 off Ramlltldc• l lrMI 
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SMC 
A MEMBER OF THE ARRA 

Houra of business: 
0-$.30 9-12.30 Seturdey. 

Ca.ble: A erl•t Southampton 
T alex: 477351 SM COMM G 
Tel: (04211) - & 2'll5 
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YOUR FIRST CHOICE FOR YAESU MUSENI 
AND THE 

\liil SUPERB 

FT-221 YAESU v 
SSB/FM/CW/A M 

2 Metre MAIN 
Transceiver 

(EX-STOCK) 
AGENT 

A COUPLE OF STAMPS (NO ENVELOPE REQUIRED) BRINGS THE FT-221 OR 
ATLAS LEAFLET. IF YOU WOULD LIKE THE LATEST YAESU MUSEN MAIN 
CATALOGUE-DUETOLIMITEDSUPPLIESOURCHARGEFORTHISREMAINS 
AT 25 PENCE POST PAID, BUT FOR THE BENEFIT OF THE SERIOUS 
ENQUIRER THIS NOW COMES TO YOU TOGETHER WITH OUR CREDIT 
VOUCHER VALUE £1 FOR USE AGAINST YOUR FUTURE YAESU PURCHASE. 

The Sensational ATLAS-110 /21SX-LA TEST MODELS 

SEVEN POUNDS f 
~ OF DYNAMITE • 

200 WATTS P.E.P. INPUT 
SSB AND cw {120W ON TEN) 

SEE LAST MONTH'S ISSUE FOR FULLER DETAILS OF THIS EXCITING NEW 
RIG- BOTH MODELS NOW AVAILABLE EX-STOCK. 

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

ROAD, CLIFTONVILLE, KENT. THANET (0843) 22060 
T elephone KEN MclNNES, G3FTE for courteous attention 

AGENTS SCOTTISH- RON TURNER, GM8HXQ, WISHAW72172 
WALES & WEST-ROSS CLARE, GW3NWS, CAERLEON 422232 

RADIO COMMUNICATION July 1976 
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The TS520 System 
TRIO have now completed the lint stage or the total S)'>tem concept for 
amateu.r radio ec;i.uipmenL With the TS520 and ilS BSSoeiated ae«ssories. 
the IUD4teur radio operator can assemble a station to suit any or all 
requirements for his bobby enjoyment. All modes and all bands, fixed and 
mobl!c/ponable are provided by the TS520 s~tem. 

SSB/CW Trnascoivcr TS-520 
A real "compact"; powerful, rugged and reliable. Ir bns everything which 
otherwise is available only as on accessory at cxtm cost; built-in power 
supply for fixed-station use transistoriu:d DC/ AC power convener for 
mobile operation, loudspeaker, fuced-<:banncl provisions, VOX control, 
etc. And these e re the TS-520's special features in short format: 

Vcmtilo Tl'llnsmit- and Receive Oporatioas-USB. lSB and CW on all 
radio amateur bands from SOm. to tOm .• and-with the aid of the 2m.­
Transvcmr TV-502-slso on the VHF-band from 144 to 146 MHz. as 
well as fixed frequency operation on four channels. The TS-520 also 
allows rccej!tion of WWV stations on 10 MHz for dial calibratio n. By 
addin~ the External VF0-520 (optional) the TS-520 demonstrates uunost 
versatility: independent RX- and TX operation with dilferent frequencies, 
transceive operation with slii;htly variable RX frequency by means or the 
built-in RIT circuit (Receiver Incremental Tuning) plus fixed channel 
operation totalling nine dilfercnt combinations. 

Advanced Circuitry-With the exceptio n or the transmitter driver and 
final s tose which. arc equipped with blower-cooled vocuum valves of lypc 
12BY7A and 2 x S2001 the TS-520 is fully transistorized. The semicon· 
ductor complement consists of 44 transistors, 18 Ff!Ts, I IC and 84 
diodes. The reliability and stability oftbis circuit has been subslantiated by 
numerous contests and during rugged mobile o peration. 

Outstandin11 Rccci>-c and Tr:o.nsmit Pcrformanc:o-Thc transmitter sectfon 
o f the TS-520 features scparntc driver, plate and final tuning, a 2-stage 
ALC circuit for local and DX operation, thus assuring undistoncd clearly 
legible TX signals even after hours of continuous operation. Provisions 
for linear amplifiers, such as AlC input, ontcnno relay switching outpu.t, 
etc,. arc nvailnblc and ready for use. Dual-gntc MOSFETs arc employed in 
all critical receiver circuits to improve the input sensitivity, cross-modula· 
lion response ond spurious rejection. An 8-pole SSS crystal filte.r in the IF 
amplifier provides exceptional selectivity and stability. An option~! SOOHz 
CW tiller is available os an accessory and can be hutolled at any ume. The 
switch-selcc:toblc time constant of the AGC assures perfect reception of 
SSS and CW sigMls. 

Prccisloa-type VFO-a feature of all TIUO receivers, transmitters and 
receivers otso contributes to the supreme performance of the TS-520. The 
VFO is fully encapsulated and is contro lled by 11 mesbcdgcar dial drive 
(reduction ratio 4 : I). Dial accuracy is better than :!: I kHz, frequency 
drift will not exceed ± I OOHz per hour. Dia I c:LlibroUon is occomplisbed 
by means of a built-in 25 kHz crystal marker oscilloto r. 

Duilt-in Power Supplies-fo r fixed station use with 120/240 VAC 50·60Hz 
line voltage or for mobile operation with 12-13·8 voe by meons of the 
built-in DC/AC converter. 

Loaded "ith Exira Foaturcs: threshold-type R F gain control; semi-break-in 
circuit with sidetonc: VOX/PlT/MOX-contro l; RIT; TUNE switch; 
LED function indicuto rs for RIT, VFO :ind F IX chonnel operation; 
WWV receive pushbutton; 4-position 6xed channel selector switch; 
built-in 2S kHz crystal marker oscillator; two-stage AGC; multi-function 
meter: terminall for optionil ~cccssorics such 115: 2m.-Trans,·ertcr TV-502, 
External VF0-520, External Speaker SP-520, linenr amplifier, headphone, 
microphone and key. 

OPTIONAL ACCESSORIES 
EXTERNAL VF0-520 
Develo ped exclusively for the TS-520, this external VFO fulfils the same 
functions ns a separate transceiver due to its numerous cross .. operation ond 
split frequency features. Desiga and specs. ol' the VF0-520 nrc identical to 
those o f the TS-520's built-in VFO. ll operates on oscillator frequencies 
between 4·9 and 5·5 MHz. Remote control and power supply arc fur• 
nlshed by the TS-520 by means or a spceiol ;ntcrconnccting cable. In con­
junc1ion with the transceiver the VF0-520 provides n total of nine dilT­
erent operatina modes, including RX or TX operation with continuously 
lunnble frequencies and ftxcd..:hanncl operation. 

2m. TRANSVERTER TV-502 
This new addition to the TS.520 accessory line extends the transc.civcr's 
scope of application to include the 2m.-VHF range which is becoming 
more popular every day. The TV-S02 trnnsverts tho IOm.-band to 144-
145·7 MHt for SSB and CW operation. By ins talling an optional 39 MHz 
crystal, the TV-502 will also cover the range between 145·0 and 146·0 
MH%, thus making the entire 2m band available for tho shortwave radio 
amateur. The unit features preselector tuning on tho antenna side and lF 
tuning by means o f a multi-gang capacitor, utlllzins the TS-520's AlC 
meter for tuning control. The TV-502's transmitter is cont.rolled by the 
ALC volta~c supplied by lhe transceiver and provides 10 watts RF output 
power. The highly sensitive receiver scation responds to input sign41s or 
less than 0•3µV. Like the TS-520, this transvcrter can also be used for 
fixed or mobile s tations, operating either fro m 120/240 VAC, S0.60Hz line 
voltage, or 12-13·8 voe supplied by a car battery. 

EXTERNAL SPEAKER SP·520 
Styled to match the TS-S20 aoocssol}I line. this Sin-speaker will greatly 
imP.rovc the readability of RX signals, especially in DX operation. Voice 
coll impedance is 8 ohms, frequency response from 100 to S,OOOH:z:.. 

Solo ln1ponc.rs 
LOW£ ELECTRONICS 
119 Ca•endish Rond 
Matlock Dcrb)'ablre 
Tel: Matlock 2817/2430 

TS520 £336.00 VAT Exe 

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

HEAD OFFICE 
BRANCH OFFICES 

AGENTS 

TS700G £340 +VAT 
The standard by which all others are Judged. Full 2 metre coverage, VFO or 
crystal controlled. All modes AM, FM, USB, LSB, and CW. Mains or battery 
operation. Normal and reverse repeater facilities. Trio exclusive tuning fork 
access tone generator. Plus, of course, Trio quality and reliability backed by 
Lowe Electronics service. If you haven't seen It yet, go to one of our branches 
and be prepared to be Impressed. 
15 Watts output. 0·25 microvolt sensitivity. European standard FM selectivity. 
This rig has all others beaten, 

TR7200G £144 +vAT 
The TR7200G has set all 2 metre FM operators talking about Its outstanding 
performance on both transmit and receive. Not only is it the best engineered 
transceiver on the market, but it's also the most sensitive at O·JµV for 15dB 
quieting and has the c leanest transmitted signal both in and out of band (the · 
economy transceivers simply lack the Interstage flltering to ensure that the 
owner is not put off the air by the Home Office.) 
Supplied complete with microphone, mobile mount, power leads, spare fuses 
and Incorporating the TRIO exclusive tuning fork access tone generator, the 
TR7200G Includes five fitted channels (S20, 21, 22, R6 and R7) or alternatives if 
requested. 

TR3200£132 + VAT 
The newest FM handy transceiver from the TRIO range. Superb performance 
for the 70cm. operator, 12 channel capability in the range 432-436MHz with 
three channels fitted (SUS, SU18, SU20). Transmitter output switched 2W/ 
400mW and incorporating the TRIO exclusive 1750hz tuning fork access tone 
generator. I -wave detachable antenna for high gain performance on both 
transmit and receive. 
Supp lied complete with all accessories as the TR2200G and with the new minia­
ture handy microphone. 

TR7010 £176 +vAT 
Following the worldwide success of the TS700, Trio have taken the TS700 basic 
design and packaged it for 2 metres SSB mobile use. 
T he TR7010 sets new standards In receiver sensitivity and low spurious emission 
on transmit. Operating CW and SSB from 144·1-144·3MHz, the TR7010 covers 
all CW SSB and beacon activity. 40 5kHz channels plus VXO and RtT provide 
continuous coverage. 8 extra channels can be used, without retuning, in the 
range 144-145MHz by fitting auxiliary crystals. 
Single conversion using an IF al 10·7MHz with a superb crystal filter provides 
outstanding selectlvity. Wide range amplified AGC and newly developed FET 
devices In RF amplifier and mixer stages allow maximum sensitivity to be used 
with freedom from overload due to adjacent signals. 
Single conversion transmitter with luily balanced mixer system generates a 
beautifully clean signal with crisp audio quality. 

119 Cavendish Road, Matloc k, Derbys hire. Tel. 2817 or 2430 9a.m. to 9p.m. 
39 Pound Street, Carshalton, Surrey. Tel. 01-669 6822 
Soho House, 362-4 Soho Road, Handsworth, Birmingham. Tel. 021-554 0708 
27 Cookridge Street, Leeds. T el. 0532 452657 
A lan GW3YSA , 35 Pen-Y-Waun, Efail-lsaf, Nr. Pontypridd. Tel. Newton Llantwlt 3809 
J ohn G3JYG, 16 Harvard Road, Ringmer, Lewes, Sussex. Tel. Rlngmer 812071 
Sim GM3SAN, 19 Ellismulr Road, Baillieston, Nr. Glasgow. Tel. 041-771 0364 

OPENING HOURS: 9-5.30 TUESDAY TO SATURDAY INCLUSIVE 

SEND 2 5 p IN STAMPS FOR FULL CATALOGUE & PRICE LISTS 
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SOLID STATE MODULES 
61 WOODHEAD ROADt SOLIDt LOCKWOODt 

HUDDERSFIELDt HD4 «SER 
Telephone 0484-13991 

Manufacturers and Suppliers of Communications Equipment 

You get the performance and reliability implicit in the 
sale of 1000's of our Europas, Converters and Preamplifiers 

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

VHF TRANSVERTER. EUROPA B 1 METRE or 4 METRE or 8 METRE 
In produ<::tlon now for over three year• and In use all over the world 8/ld Ideal 
tor normal llopo or OSCAR worti.-. The Europe B pluo1 lnlo Yaeau/Sommerkamp 
eQulpment a.nd vou e1re 011 VHF. All other HF equlpmenl can be uud with our 
Europa power supply the CPS 10. 

T he EUROPA B alvH you: * The confidence of our most efficient beck up urvlce Jn tho 12 month warranty 
perlod and beyond. * Highes t tran1mlt power available 200W. Hlghcat rocelvo aensltlvlly avaJlable 
-2dB N.f. * Compact. attrectlvo eppearence wllt complement your atallon. Size: g• x Q • 
fronl oanel o· deep. * Cleanest output 1pcctrum avallable. All 1purlou1 outputs -80dB. * Prlce: £98.50 complete lo plug In and fromsloc.k. 

EUROPA COMPLETE POWER SUPPLY TYPE CPS 10 
Sui:>pllos all vollagoa to1Europa and contains a dummy load attenuator1o r.:We 
the Europa compallble with any HF equipment. Pclco £45,00-Ex stock. 

VHF CONVERTERS 2 METRES, 4 METRES, 70cm1, SATELLITE BANO ANO 
MARINE BAND FROM STOCK. Othorlrequonclea lo Order. 

SENTINEL DUAL GATE MOSFET CONVERTERS * N.F. 2dB. Galn--30dB. * No osclllator frequency mulllplicatton to reduce spurious signals. * Very high tole rance crystals, 5p,p.m. for calibration accuracy. * Sltong signals and ovorvoltage and reverse polarlty p1otecllon bullt In. * Standard l.F., ~ro: 2 metres: 28-30MHz, 2_.MHz, 4-6MHz. 4 metrn: 
28-28·7MHz. * Size only: 21· >< 11· x 3' lono except 2-tMHz .and 4-6MHz which nre double 
convcralon and 4' long. Prl c-o only £'6.98 end OX.•Slock. 

SENTINELZ METRE CONV ERTER KIT, :tl-30MH1 IF ONLY 
A well proven kit supplied with printed circuit board drllled and with 111 coif• 
mounted to make aaaembly eae:y. Price £U.SO. ex.·atock end IF It doesn't wotk 
1end It backwllh .£2.IOand wo will nx It. YOU CAN'T GO WRONGI 

SENTINEL X Z METRE CONVERTER 
A de luxe version ot the Sontlnel. Performance 1pec. l1 the same but It contain• 
an external mains power 1upply end a f ront panel RF gain control. * Size: s· x 11· front panel, 4' deep. * Sieck 2 moire l.Fs: ~MHz, 2-4MHz, ~MHz. Price: £22.00-ex-otock. 

SENTINEL MF Another Dual Gate MOSFET 2 metr·e converter which converts 
to medium wave Jn 2 1wltchod bands. Pt Ice: £20.00 ex-stock. 

1 METRE or4 METRE f".RE·AMPLIFlERS. Theoe can be supplied for Satellltt 
and Merine Band from 1tock. Olher frequencloa to order. 
Two models to choosofrom: 

SENTINEL LOW-NOISE FET PRE-AMPLIFIER * Thi• pre-ampllfler uses a tolected low noise FET to provide the ultlmatt In 
1ensltlvlty and selec1Mty. * Isolated supply llnee. compatlbfe with any equipment. * Low noise floure-1dB. High galn-18d8. * Siu: tt• x 21 .. x 3'". Price £8.72-.x•stock. 

PA3 DUAL GATE MOSFET PRE·AMP * Sm4fl ebout 1 cubic Inch, printed ctrcult pre-amp. Now lncorporat•d In 
thousands: of transcefvors. * Low nolu ftguro-2dB. GaJn 18dB. Price £8.27 with fitting Jn1trucllon1. 

70cm U.H.F. CONVERTERB AND PRE-AMPS 
SM 70 70Cm to 2 metro FET converter. Thi• 11 a very high performanc• 70cm 
converter el every attractive prlce. Slzo: H .. K 2"'l >< a·. N.F. 3·5d8. Gain 30dB. 
Price: £11.U-<tx·atock. 

SM71 70cm (432MH1) PRE·AMPLIFIER 
Solecled FETa give a noise figure of-3:5d8 and a gain of 18d8. Slze:2l"' >< 1i .. x 
• ... This unit la also evallabloo" olhor frequenclea,o.g.400MH.z region forutelllte 
or redlo astronomy u1e, for which It was orlglnolly developed, Ptfce: £10.00-
H•Sloc.k. 

NEW! 
SSM Z MATCH 80-10 METRES 
This unit has been produc~d to aatbfy lho constant demand for a compact 
matchln~ unit to meetthocrftlc,111 load requi rement of the modern P.A. Recelve11 
a10 also becoming more tonalllve 10 aerlat matching and our z match can 
of course be used to match the aerlal to your receiver. The unlle have been 
tosled al 2KW CW output power Into a Bird Termal lne WattmelerJOummy load. 
The aerial connections can be used with bal:.nced ot unbalancod feodora and tho 
connc-ctors a re sc1cwtermlnal1 ror wire aerlals ANO S0239s for co-ax. fed 11erlel1. 
Don't fo1get that multlbend aerlals reepond as well to your harmonics as to the 
wanted slgnal. Our Z match wlll provide harmonic allenuatlon llS a bonua. 
Price Is only £26.55, 

All prices include 12!% VAT and dellveey.12 months guarantee on all units. W e offer sam e day COD (£50 llmlt) 

ACCESS !:'.! BARCLAYCA RD H.P.•• 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 he&itate to ask. 
YOU CAN CALL IN ANYTIME TO INSPECT OR COLLECT EQUIPMENT: PAUL, G3MXG. 
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high-lighting 
antenna specialists 
base station antennas and accessories 

ASP6SS 
130-174MHz fw 3dB 

Geln, DC Grounded, 
Base Station Ant. 

Power Ca pa bl lily 100W, 
Termination 50·239. 
Complete with mount .. 

Ing brackets for mast s 
up lo 1r 0 .0. 

Avalleble now. 
£13.75 plus 75p carriage 

ASP6S9UK. 

425-440MHz 6dB Gain 
Base station coUlnear 

Power capability 100W 
Tormlnatron Female •N' 

Type connector. 
Complete with mount­

ing br.adet1 for masts 
up to u · 0.0. 

Ava llable soon. 

FOR AMATEURS WHO 
DEMAND THE BEST 

ASPJ680UK ..... 
144-148 MHz 6dB gain 

DC Grounided Baso 
Station Collinear. 

Power eapa.blllty 350W, 
Le ngth; e.pprox.12 " 
Weight: approx. 4 Iba. 
Riiled wind velocity: 118 

mph. 
Termination: Male 'N' 

Typo Connector. 
Available mid July, 
£45.00 plus £2.00 cor­

dage. 

MOBILE ACCESSORIES I 
.I 

ASPN701UK. ..... 

•3G-4.40MH1 12dB Gain, 
DC Grounded. Base 
Station Collinear. 

ASP332 
Gutter mount suttable 
for use with ASPtl29. 
ASP393 complete with 
10' RG--MU cabla and 
PL-259 connector £7.00 
plu1 50p post end 
packing. 

ASPR332 
Gultor mount sultoblo 
for use wllh ASP677, 
ASPE667, easily adopt­
able for uso with other 
antennas. Complelo 
wlth 10' RG·58U cable 
and Pl-259 eonnectot. 
£7.00 plus 50p post and 
packlng, 

"Strtpu of Quality" 

K..203 
No holo boot mounl. 
suitable for f• holo snap 
In mounl, eas11y 11dept· 
ablo for other mounts. 
£3.20 plus SOp post and 
packing. 

N ow M• onetic Mount~ 
Shown with ASP629, 
but also flls ASP393, 
ASP677 a nd ASPE667. 
Completo wllh 10 ' RG-
58U cablo ond PL-259 
connector. Price to be 
annou nced. Avail· 
ablo mld·July 

r . PowerCepablllly250W, 
Length approx. 18' 
Weight 8pprox. 9•51bs. 
Ratod wind veloelty 128 

mph, 
Termination Malo •N' 

Type Connector. 
Avallobl e now, 
£100.00 plus £2.50 i 

Cllrtlego. 

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

® 
---------------------AVAILABLE FROM--------------------
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LONDON• 
Loo Ehtclronlca Ltd., 
coo Edowo.ro Road. 

London W2 
Toi. 01·723 5521 

BEDFORDSHIRE:: 

Afan R. Mo rris, G4ENS 
ZS Fels tead Way. 

Luton 

T oi. Luton (05821414179 

T erry Barnett, GB8AM, 
1 Cochrane Court, 

Leyton Grange, 
London EIO. 

T el. 01-556 83611 

CHESHIRE: 
Bradhurat Eoctronlcs, 

Wiiiowbrook, 
School Lane, 

Bu nb(rry, T arporley, 
Tel. Sunbury (0829) 280708 

KENT: 

Thanet Eloctronlcs 
34 Cllft Avenue, 

Her no Bay, 
Tel. (02273) 63859 

YORKSHIRE: 
T he Amateur Radio Shop 

13 Chapel Hiii, Huddersfleld . 
T e l. Hud d ersfleld (0484) 20774 

Nick Sheard, G8KLY, Leed1 
T e l, Leeds(0532)535t43 

A VON : 

Revon Eloctrkal Services. 
'8 Novors Park Drive. 
Novers Park, B rJstol. 

T oi. Brllto l (0272) 669'54 

S COTLAND : 
Ian Mckechnie, OMBDOX, 

'1 Weaterlea Drive. 
BrlQilioolAllan, 

StlrDngohlre. 

AVON: 

D. G. Smith, G3UUR, 
277 Bloomftotd: Road, 

Odd Down, Bath 

T el. Combe Down (0225)833433 

WALES1 
J . J. Doy lo, GW8J£V, 

54 Bryncatwg, 
Cadoldon, 

Neath, Glam. 
ToL Bridg e of All.,. (078883) 3223 T e l. NMlh (0639) 2942 

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

RADIO COMMUNICATION July 1976 



This month's Heathkit selection. 
2 metre FM equipment. 

As with all Heathkit amateur 
radio equipment this month's selection 
of 2 metre gear comes to you in kit 
fom1. So besides the pleasure you'll 
get from using it, you'll also get a lot 
of enjoyment from building it. 

And paying for it won't in any 
·way be painful either. For example 
ypu can get up to £200 worth of 
equipment for just £10 a month on 
the Heath Monthly Budget Plan. 

Write now, enclosing !Op for 
postage, and we'll send ~ ..... ~ 
you a Heathkit catalogue. MtiHC 

HA-202 2-M FM Amplifier 
Delivering 40 watts (nominal) 

out for just 10 watts in, theHA-202 
needs only a 12 VDC supply. So you 
can easily use it in your car or boat. 
It features all solid-state design and 
is a perfect match for the HW-202 
Transceiver. 

HW-2021Hand-held2-M 
Transceiver 

Offering 5 receive and 10 
transmit channels, the HW-2021 has 
1 watt output min. One of the small· 
est models on the market, it also has 
a built-in microphone, a compact, 
flexible ae1ial and rechargeable 
nickel-cadmium cells. 

I 

HW-202 2-M FM 
Transceiver 

With all solid-state design, 
multi-channel capability, PTT 

mike and optional tone burst 
encoder. The HW-202 has 10 

watt minimum output and is 
designed to operate into even an 

infinite VSWR without failure. 

HM-210'l VHF Wattmeter 
With a built-in SWR bridge and 

50 to 160 MHz range, the HM-2102 
is the perfect tune· up tool for 2-M 
gear, and covers 2-way commercial, 
aircraft and amateur communications. 

Amateur Radio Department, Heath (Gloucester) Ltd., Gloucester, GL2 6EE. Tel: (0452) 29451. 
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COUNCIL 

President 
E. J. Allaway, MB, ChB, MRCS, LRCP 
G3FKM 

Immediate Past-President 
C. H. Parsons, GWSNP 

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

Telecommunications Liaison Officer 
R. F. Stevens, G2BVN 

Members 
0 . J. Andrews, G3MXJ 
R. J. Baker, G3USB 
P. Balesirinl, iEng(CIE), MliE, MIAM, 
G3BPT 
D. Byrne, G3KPO 
D. S. Evans, G3RPE 
R. W. Fisher, G3PWJ 
W. F. McGonlgle, Gl3GXP 
J. R. Petty, G4JW 
0. M. Pratt, BTech, MIEE, MIERE, G3KEP 
W. A . Scarr, MA, FBI$, G2WS 
A. W. Smith, GM3AEL 
R. F. Stevens, G2BVN 
G. M. C. Stone, G3FZL 
C. J. Thomas, G3PSM 
0 . M. Thomas, GW3RWX 

REGIONAL REPRESENTATIVES 

Region 1-B. O'Brien, G2AMV 
Region 2-R. C. Andreang, G4CMT 
Region 3-H. S. Pinchin, G3VPE 
Region 4-T. Darn, G3FGY 
Region 5-P. F. Chilcott, G4BBA 
Region 8-0. C. Andrews, G4CWB 
Region 1-{Posl vacant) 
Region 8-0. 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, GM8BZX 
Region 13-Rev S. J. Smith, GM4DNM 
Region 14-A. J. Mitchell, GM3UOL 
Region 15-H. J. Campbell, Gl8FOK 
Region 18-R. E. G. Kendall, G8BNE 
Region 17-L. Hawkyard, GSHD 
Region 18-P. J . Fay, G3AKG 
Region 19-0. $. Smith, G40AX 
Region 20-G. Mather, G3GKA 

HONORARY OFFICERS 

Awards manager (hf) 
C. R. Emary, GSGH 

Awards manager (vhf) 
Jack Hum, GSUM 
Intruder W atch organizer 
$ . A. G. Cook, GSXB 
QSL Bureau manager 
A . 0 . Milne, G2MI 
Slow morse practice 
transmissions organizer 
M. A. C. MacBrayne, G3KGU 
Taped lecture library curator 
$. W. Coursey, G3JJC 
Trophies manager 
P. A. Miles, G3KDB 
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RADIO SOCIETY OF GREAT BRITAIN 
35 Doughty Street, London WC1 N 2AE 

Founded 1913 
Incorporated 1926 

Telephone 01·837 8688 
Member society, International 

Amateur Radio Union 

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

The national society representing all UK radio amateurs 

Membership is open to all those with an active interest In radio experimentation and 
communication as a hobby. 
Annual membership rates: UK--£8 (including VAT); Unlicensed members under 18 
years of age, £3. Overseas- £7.50. 
Applications for membership should be made to the general manager, from whom full 
details of Society services may also be obtained. 

GENERAL MANAGER AND SECRETARY 
G. R. Jessop, CEng, MIERE, G6JP 

Ct} deBSGB 

EDITOR 
A. W. Hutchinson 

AMATEUR SPIRIT 
One of the most noteworthy aspects of amateur radio is that it appears to be 
associated with an intangible "something"-a strong bond which exists between 
many of its adherents who are otherwise total strangers. 

From the earliest days of our service it has been a source of personal pri.de to 
the established amateur or listener that he will always do everyt.hing in his power 
to help a newcomer, or to assist a fellow who is in any kind of difficulty. Amateur 
radio seems to be the password to friendship with, and hospitality from, like 
minded people throughout the world, and there is no more warming feeling than 
to be greeted as a personal friend by someone in a strange land which one has 
never visited before. 

The old cliche says "the amateur is a gentleman". This means that he operates 
with consideration for all other users of our frequencies, and tries not to cause 
inconvenience or difficulties for other amateurs. He radiates only the cleanest 
signals, and if he is using the morse code and talking to someone who is less 
proficient than he, he slows dewn without making his action obvious. On any 
mode he uses only the amount of power needed to establish and maintain effective 
contact-and thereby avoids excessive rf f.IOllut ion of the bands. He avoids talking 
about controversial non-amateur radio subjects (such as politics or religion) and 
does not cause offence to others by exchanging jokes of doubtful merit over the 
air. 

Perhaps the best demonstration of the Amateur Spirit is shown by those opera· 
tors who find themselves at the scene of a disaster and able to provide emergency 
communications- as in Guatemala recently, and by those who help blind and 
disabled amateurs set up and operate equipment for their enjoyment. 

The Amateur Spirit is something that we, as radio amateurs, may be truly 
proud of, and should fiercely defend in these days of falling standards. 

Membership & Representation Commiffee 
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"Radio Communication" 
Members will have noted the extra trimming of the June 
issue and some may not be aware of the reason for this. The 
issues of the journal are planned so that alternate issues of 
64 pages are within the lOOg weight limit, 9p by second-class 
mail. lf the weight of the issue exceeds this figure by only lg 
then the higher rate of postage of I Ip becomes payable. 
Multiply this 2p difference by the number of copies mailed 
and it will be seen that there is a significant saving to the 
Society by maintaining the weight within the IOOg limit. It is 
hoped that members will accept the appearance when trim· 
med in the interests of economy. lt is not considered worth· 
while to incur the extra cost in order to send white paper 
through the post. 

The position will alter when the address labels are pro­
duced and pre-sorted with the aid of a data processor. The 
journal will be despatched by bulk post and the weight 
limits will not apply to individual postings. Extra trimming 
will not be necessary and a uniform appearance can be 
maintained. 

August subscription renewal notices 
Members due to renew their membership of the Society in 
August may not have received a renewal notice with their 
June issue of Radio Comm1111icatio11. This was due to mis· 
insertion by the printers before despatch, and in order to 
ensure that all members due to renew in August had received 
the correct notice the Society forwarded duplicate notices by 
post. 

Renewal notices are sent out eight weeks early as, in 
the Society's experience, a considerable amount of time is 
required by banks to process amended bankers orders. 
Members renewing by bankers order are requested to bear 
this in mind and return the forms promptly. 

New licences 
Following discussions between the RSGB and the Home 
Office, the latter have agreed that the existing form of amateur 
service licences will be discontinued. In the future there will 
be one licence covering all forms of transmission and both 
mobile and fixed station operation. The present position 
regarding the use of hand-held equipment will be revised and 
separate letters of authority will no longer be required. The 
new licence will cover all forms of image transmission includ­
ing facsimile, slow scan and high definition television. 

It is hoped that the appearance of the new licence will 
materially reduce the time taken by correspondence con­
cerning licence conditions. It is expected that the fee for the 
new licence, covering all modes and mobile, pedestrian and 
fixed station operation, will be around £5.50 pa. The Home 
Office and the Society will be examining the draft document, 
and the earliest time for the issue of the first new licences will 
be early 1977. ln addition to new licensees, the document will 
be available to those holding existing licences. 

Consideration has been given to the issue of three or five­
year licences but for several reasons this possibility has been 
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STAFF VACANCY 
Assistant General Manager 

A vacancy will arise at RSGB headquarters In the 
near future for an Assistant General Manager with a 
view to becoming General Manager. 

The candidate should Ideally possess the following 
quallflcatlons: 

(a) At least five years' executive experience. 
(b) Working knowledge of accountancy. 
(c) Hold an amateur transmitting licence. 

Salary will be commensurate with qualifications. 

Applications should be made before the 30 September 
1976 to the chairman of the Finance & Staff Committee, 
Mr C. H. Parsons, 90 Maesycoed Road, Heath, Cardiff, 
Glamorgan. 

rejected. The actual form of the licence is st ill under discus­
sion. The Society is in favour of a small "credit card" type 
licence with the conditions appearing in a separate document. 

This is the first occasion for 30 years that the amateur 
licence format has been materially altered. The new licence 
will remove many anomalies and obviate misunderstanding. 
The RSGB is happy to record the co-operation of the Home 
Office in this matter. Another example of the way in which 
Society activity is of advantage to ALL radio amateurs and is 
not restricted to RSGB members. 

More postal increases 
From 7 June, letters and parcels over l 50g in weight have 
been subject to increased postal charges. These increases 
mean that the "by post" prices of most publications sold by 
the Society have had to be raised. The new "by post" price 
list is given on the inside back cover of this issue. 

Repeater summary 
The RSGB bad 33 VHF/UHF repeaters licensed, of which 17 
are operational, at the time of going to press. The ones which 
are licensed but not yet operational await the completion of 
equipment by the various groups responsible for the indi­
vidual repeaters. As new repeaters become operational 
details will be given over GB2RS. A full repeater status report 
appears on p524. 

New callsigns 
The ITU has provisionally allocated the call sign series D7 A­
D9Z to t.be Republic of Korea. 

Raynet authorized users 
The RSGB represents you whatever your activities or interests 
in the amateur radio field. Io fact, whether you are a member 
or not, tbe RSGB represents all radio amateurs. 

As an example, the Society's general manager and the 
Raynet Committee chairman attended a meeting at the 
H ome Office on 24 May when it was agreed that the HO 
would add "County Emergency Officers and their deputies" 
to the list of authorized user services who are entitled to 
request assistance from the Radio Amateurs' Emergency 
Network (Raynet). It was a lso understood that this did not 
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extend to rallies, motor races, point-to-point races etc. The 
RSGB and Raynet undertook to do everything possible to 
prevent any breach of this arrangement by radio amateurs. 

RAOTA reunion and get-together 
An attendance of only 24 was recorded at the Radio Amateur 
Old T imers' Association reunion held on I May. After due 
discussion it was decided by those present that future 
reunions will revert to a Friday evening and be held on the 
first Friday of May each year. 

Arrangements for a get-together over a cup of tea will 
be made at the RSGB Radio Communication Exhibition 
to be held al Alexandra Palace, North London, on Saturday 
31 July, provided there is sufficient interest. 

Details of membership can be obtained from the secretary, 
Miss May Gadsden, 79 New River Crescent, London Nl3 
5RQ. Tcl:Ol-8821272. 

Members who intend to visit the exhibition on 31 J uly 
arc asked to let the secretary know in good time. 

RAC/Amateur Radio Group Scheme 
This Royal Automobile Club Group Scheme commenced 
on 17 May 1976 (World Telecommunication Day), and is 
open to all those interested in amateur radio; be they mem­
bers of a club or not. 

Group scheme membership offers the same services and 
benefits as individual RAC associate membership, with the 
added advantage of being cheaper. At present the saving 
is £2.50. Existing members of the RAC can transfer into 
this scheme when their membership is due for renewal, 
and they pay at the pro-rata rate which takes them up to the 
group renewal date. 

RAC membership has always included husband and wife 
for the same fee, and th is also applies to this group scheme. 
In addition to this you are eligible as a group member to 
a discount on RAC car insurance rates. 

Application fom1s can be obtained from the group 
secretary , Mr M. J. Parks, GM8HBU, 18 Ncthcrplace 
Crescent, Newton Mearns, Glasgow G77 6BT. 

Membership cards will be issued by the RAC direct to the 
member's address. 

Bargain prices to visit the exhibition 
As the RSGB Radio Communication Exhibition later this 
month is the first the Society has held in London for some 
years, we obviously want to make it as easy and inexpensive 
as possible for our members, families and friends to attend. 
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Rail travel and h.otel accommodation are becoming more and 
more expensive each year but we have made special arrange­
ments with British Rail and Grand Metropolitan H otels 
which will save a considerable amount of money. 

One payment will cover an entrance ticket to the exhibition, 
return rail fare, two nights accommodation in a centraUy 
located hotel, English breakfast, service and VAT. Here are 
so me examples of prices : 

Birmingham 
Manchester and Liverpool 
Leeds 

from £18.70 
£22.40 
£21.50 
£28.10 
£20.90 

Edinburgh and Glasgow 
Swansea 

For further information contact Toni Margiotta, who is 
handling all details of this special arrangement, at Grand 
Metropolitan House, 7 Stratford Place, London WlA 4YU. 
Tel 01-629 4014 .. 

IARC 1976 AGM 
Some 40 members of the International Amateur Radio Club 
(lARC), which has its station 4UJITU at the International 
Telecommunicat ion Union (ITU) headquarters in Geneva, 
Switzerland, were present for the club's 1976 AGM, held on 
11 May in a picturesquely located lakeside restaurant just 
outside Geneva. ln addition to radio amateurs from ITU 
staff and other Geneva-based members, a number of CClR 
Study Group delegates currently participating in an interim 
meeting at the ITU profited from their presence in Geneva to 
attend the !ARC reunion. 

Following the treasurer's report, the outgoing IARC 
president, Richard Kirby, WOLCT, who is also Director of 
CCIR, gave a brief account of club highlights over the pre­
vious 12 months, in particular praising the efforts of the 
local CERN (European Nuclear Research Centre) radio 
amateur group in organizing the IARU stand at the Telecom 
75 exhibition. Mr Kirby requested to stand down as club 
president for the coming year, and the following committee 
members were then elected: president, Ted Robinson, 
F8RU; vice-pres idents, Roy Stevens, G2BVN, and Wolfgang 
Hampel. DL9PS; secretary Jerzy Rutkowski, SP5JR; 
treasurer, Len Jarrett, HB9AMS. 

The lARC convention was subsequently modified to 
allow radio clubs to be admitted as members; a report was 
given of 4U I LTU station activities, and a number of new 
members were admitted. This closed the official part of the 
AGM which was followed by a dinner and social get-togetber 
of all participants. 

After the AGM of the IARC (I to 
r): Len Jarrett, HB9AMS, 
t reasurer (seated), Ted Robin· 
son, FIRU, president; D ick 
K irby, WOLCT , retiring presl· 
dent and D irector of the CCIR 
and J . Rutkow ski, SPSJR, 

secretary 
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~ * ~L&®©©M~~ !l® * ! 
~~ * ~( RSGB RADIO COMMUNICATION * 
~t EXBmlTION 1976 ~ 
~( * 
~( Alexandra Palace, London * 
~~ * ~( Friday 30 July-Sunday 1 August * 
~~ * 
~~ Official opening by Lord Wallace of Coslany at noon on 30 July ~~ 
~ M 
~~ 7~ 

~~ ~~ 
~~ TIMES OF OPENING ~~ 
~( Friday: 1000 to 2000. Saturday: 1000 to 2000. Sunday: 1000 to 1600. * 
~~ In response to ever-Increasing demand, the Radio Society of Great Britain has pleasure In re-establishing an old -')~ 
'" event in the radio amateur calendar, but in a new and larger venue surrounded by pleasant parkland-the Great Hall v 
~~ of Alexandra Palace in north London. ~~ 
~· Recognizing that no one should be ignored, it is hoped that there will be something of Interest for all members * 
'" of the family. ~~ 
~~ * 
~~ FOR THE RADIO AMATEUR * 
~~ ~ ·· e RSGB committee members and headquarters staff to handle queries ... 
~~ e RSGB bookstall for the latest and best in amateur radio publications * 
~( e BARTG demonstration e Oscar display e Raynet stand i~ 
'" e Demonstration station GB3AP e Demonstration of Ceefax ~ 
~~ e Many major UK firms will be exhibiting equipment e BBC Radio London will be present '°ii.; 
~( e Talk-in on GB2VHF and GB3RS. 160, 80 and 2m on 144'305MHz (ssb) and SO, S20 and S21 fm * 
~} ~~ 
-')( FOR THE FAMILY i} 
i( e Eighteen-hole pitch and putt golf course i} 
~( e Boating lake e Park trail e Ski slope e Rose gardens ~~ e Children's playground e Creche (in case of inclement weather) ... 
~( e Play-group open 1000-1200, 1400-1600, each day, with qualified st<ilfl in attendance for children ~} 
{( aged three years and over ~~ 
~~ e Free facilities e Wheelchair faci lities for the disabled ~} 

~( -')~ 
~( Prices of admission: Adults 40p, Children 20p. Buffets and ban open during exhibition houn i} 
~~ ~~ 
~( Reception for overseas visitors, Friday 30 July, commencing at 1800. Price 75p. -')~ 

* * '" A lexandra Palace is easily reached by road from the At, A10, A11, A41 and M1 via the North Circular Road, and '"' 
~.\9 there is almost unlimited free parking on the site. Caravanners are also welcome but overnight stays are not permit- ""'i~ 
{} ted under GLC regulations. See maps on front cover of this issue. Venue will be signposted by AA or local council. ~~ 
~~ Bus service W3 passes the door. Connects with Victoria and Piccadilly Underground lines at Finsbury Park and 't~ 

British Rail at Wood Green. 

* * If an overnight stay is contemplated, contact the Ale~andra National Hotel, 330 Seven Sisters Road, London N4, 
{( and mention the RSGB Exhibition. See also Grand Metropolltan/British Rail arrangement on p492. {~ 

* * ~~~HH~~ ... {H~~HHH(~}{H~~~({H~X~HHHH~~~~HH~~~HH~~ ... {~X~}'** 
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Some new insights 

into the mechanism 

of the sunspot cycle 

by F. M. SMITH1 G8KG* 

THE author's interest in the behaviour of the sunspot 
cycle has a double origin. First, during much of the cycle 

which is just ending, his job of organizer for the G3SSO 
contest team generated a growing interest in the problem of 
short-term propagation prediction. The rules for predicting 
conditions are weU established, but the results depend 
critically on how accurately one can predict the sunspot 
number. Second, to paraphrase the Psalms, "the years of a 
man's life are six solar cycles", and having lived through 
rather more than five and being on the brink of retirement, a 
keen interest in the likely behaviour of Cycle 21 is not 
unexpected, particularly since there have recently been some 
rather gloomy forecasts on that subject. 

In pursuit of these two objectives, an up-to-date plot of the 
progress of Cycle 20 was begun in the mid-'sixties using the 
Swiss Federal Observatory provisional monthly sunspot 
numbers published in Radio Comm1111lcatio11. As time went 
by it became increasingly clear that its shape was very far 
removed from the classical slightly-rounded saw-tooth of its 
immediate predecessors [l]. Indeed it became affectionately 
known as .. that picture of the Himalayas" and a glance at 
Fig 1 will show why. 

The author spent much t ime studying its peculiarities 
until recently when, while recovering from a bout of flu, the 
idea occurred to him that Cycle 20 was a composite of two dis­
tinct cycles. More of this later, but the idea, coupled with the 
memory of a reference in The Times in early 1975 to a new 
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theory that sunspot cycles were linked with tides in the sun 
produced by the planets, led to a feverish hunt for relevant 
data. For the author the results were exciting and fascinating. 
In short: 

(a) The mechanism behind the sunspot cycle seems to 
behave like an injection-locked oscillator (the "Goyder 
lock" of the early years of stable frequency transmission), 
the injection source being the tidal variations. 

(b) Recently, ie for over a century, the system has been 
locked but previously synchronism had been Jost for 
periods of 60 years and more. 

(c) The odd behaviour of Cycle 20 seems to be some sort 
of re-synchronization, but the prospect of sync being 
held during the next few cycles looks good. 

(d) This "new look" at the possible mechanism casts 
doubt on long-term forecasts based on a presumed link 
between Cycles 18-22 and Cycles 2-6. If sync is maintained 
it is cautiously predicted that Cycle 21 will have a peak 
smoothed number at least as high as the one just ending 
and the peak may well be in the .region of 150. 
I t is hoped that this brief glimpse of the conclusions will 

encourage those readers with an interest in future band con­
ditioris, or with a layman's curiosity about natural phen­
omena, to read on. The author is not a scientist and has tried 
to present a synthesis of known facts, published theo.ries and 
some contributions of his own in a form which will interest 
readers. If it also helps the professionals, so much the better. 
It would have been impossible without the vital contribution 
of K. D. Wood of the University of Colorado [2]. 

Sunspot cycles 
Data on maximum and minimum sunspot years from l 6J OAD 
is available in a publication [3] by Professor M. Waldmeier 
of the Swiss Federal Observatory, who also provides the 
monthly forecasts in Radio Comm1111icatio11. Systematic data 
on annual sunspot numbers begins in 1750 with the peak of 
Cycle 0. While the average cycle length over the series of 33 
cycles since J 610 is between 11 ·05 and 11 · l years, they come 
in all shapes and sizes. Trough-to-trough periods range from 
8·5 to 15 years, and the peak-to-peak length from 8·3 to 16-6 
years. Because a high proportion of the eJ(treme values 
occurred before Sc8 (Solar cycle 8) (peak 1837·2) some 
analysts have questioned the accuracy of the earlier data, but 
an alternative explanation which seems to vindicate the early 
observers emerges later in this article. 

50 .. 
c .. 
" ~ 25 
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. .. ...- /..... ~· ··.\r ... ) l/ \ ···..... : 

-
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Fig 1. Solar Cycle 20-three-month mean. Note the suggestion o f two distinct cycles w ith "phase Jitter" during most of the 
cycle. Crossover is at 1968·5. The smoothed curve in Fig 3 obscures much of the sign Ill cant data 
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e Phase of solar peaks and tro ughs relative to tidal trou ghs 

Fig 2. Comparison of sunspot cycle with tidal cycle 

In the following analysis, datasinceSc-7 beginning in 1679 
has been used. Figs 2(a) and 2(b) show the associated Solar 
trough-to-Solar trough (St-St) and Solar peak-to-Solar peak 
(Sp-Sp) periods and the relative rise time (St-Sp) for each 
cycle. Ct is important to realize that the horizontal scale is not 
a linear time scale, time being somewhat compressed during 
a sequence of long cycles, and vice versa. A few dates are 
added to give aR idea of time. 

years, fluctuated during Scl2 and Scl4 (a reason for this will 
emerge) and then precessed downwards for a few cycles and 
back again. This means that the peaks were moving in 
relation to the troughs, which is evident in Fig 2(b). Rise time 
is stable at about 0·35 up to Sci I, jumps to 0·5 at Sc12 and 
then back to 0·35, after which it precesses up and then back. 

Looking first at the St data for Sc8- Sc20 it can be seen that 
there are two groups. Sc8-Scl4 have an average period of 
11 ·3 years (Sc!O-Scl4average 1 I ·46years). Scl5-Scl9 form a 
group with periods close to 10·3 years. Sc20 looks like lasting 
12 years in which case the average of 19 and 20 will be 11·2, 
close to the average of 8 and 9. 

During this same period Sp-Sp initially averaged near to 11 
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Some of this behaviour is not easy to visualize and an 
alternative approach is to plot the phase of St and Sp relative 
to an arbitrary time scale with a period of 11 ·05 years. This 
produces a result very similar to Fig 2(e) (the reference in the 
caption to tidal troughs should be ignored pro tem). The 
phase of St drifts later each cycle from St8,9 to St14, 15 and 
then returns to a slightly early value by St19,20. Sp follows a 
similar trend except foi: the "jink" a t Spl2. This general 
behaviour need imply no more than that the sunspot 
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Fig 3, Solar Cycle 20-smoothed sunspot numbers 

mechanism is drifting in frequency compared with our 
arbitrary JI ·05 year "clock" . One feature- the reversal of 
phase drift after one "early" St at both St8,9 and Stl9,20 is, 
however, suggestive of the behaviour of an injection-locked 
oscillator-or of the balance wheel of a watch if a mechanical 
analogy is preferred. 

What about the period before Sc8? From Sc-7 to Sc- 5 
the St period fell rapidly from 13·5 to 8·5 years and back to 
14 years a t Sc-4. Then followed five cycles in which the St 
period fluctuated gently around an average of 10·9 years, 
suggesting synchronism from Sc-3 to Sc+ I. Then there is a 
dramatic change. Two very short cycles (c nine years) a re 
followed by a very long one (Sp-Sp is over 16 years) afte r 
which the cycle rate gradually increases, overshoots the 
11-year mark and finally settles down at about Sc8. 

This behaviour looks uncommonly like Joss of sync after 
Scl followed by a period of " hunting" until St8,9. Fig 2(e) 
shows this well and there seems to be a prima facie case for 
the "injection-locked" oscillator model, but this merely poses 
a new question. If it is in any sense a correct picture of what 
is happening, what is the source of the injection frequency? 

Tidal cycles 
The answer to the above question has been available since 
at least 1972 in a very stimulating letter to Na111re by· K. D. 
Wood of the University of Colorado (2). He points out that 
the tidal forces on the sun vary under the gravitational 
influence of Mercury, Venus, Earth and Jupiter. Venus and 
Earth are in line with the sun (ie in conj unction) every 1 ·6 
years and this results in a tidal fluctuation which varies 
according to how their joint influence combines with that of 
Jupiter whose orbital period is near to I 1 ·6 years. The 
resultant "tidal fluctuation funct.ion" turns out to have a 
mean period of 11 ·08 years and to show marked correlations 
with the sunspot cycles. 

Over the period from 1610 to 1976 there have been 33 
sunspot cycles and 33 of V{ood's cycles. Despite the fluctua­
tions in the Sc data already discussed, the phase difference 
between the two sets of data only twice approached 180°, a 
condition which only lasted for one cycle after which the 
phase difference rapidly decreased. The mean value of the 
phase d ifference is around 35°, solar troughs lagging on the 
tidal troughs. 

Readers who want full details should refer to (2). The 
essential feature of Wood's tidal fluctuation cycles, which we 
will now abbreviate to Tc, is that they a lways have sharp 
troughs but their shape varies smoothly from approximately 
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that of the average Sc to a much more flat-topped configura­
tion. It must be remembered that the reliability of the 
planetary data is not in doubt in the early period and is 
predictable with similar accuracy into the fut ure. Data up to 
Tc22 is therefore included in the analysis. 

The variation in length of the t idal cycles is much less than 
for Sc. Trough-to-trough periods are shown in Fig 2(c) and 
peak-to-peak periods in Fig 2(d). To bring out the variations 
the ver tical resolution has been doubled as compared with 
Fig 2(a). Feature; to note include: 

(a) The longest Tt period is 11 ·6 and the shortest 10·5 
years (Tc-3 and -2). Corresponding figures for Tp 
periods are 10·0 a nd 12· 1 years (see Tel J , 12 and 13). Note 
that both pairs average JI ·05 years. 

(b) Alternate long and short periods (phase modulation 
at f/2) are a marked feature, particularly up Tc3 (see also 
Fig 6(c)). 

(c) The mean period varies between approximate 
maxima of 11 ·3 years and minima of I 0·8 years. These 
variations do not seem to have a regular periodicity and 
the means of the trough and peak data do not vary in step, 
ie the relative rise time v,a rie3. 

(d) The tidal peak data is somewhat rougher than that 
for the troughs. 

Sunspot cycles synchronized by tidal cycles? 
Fig 2(e) shows the phase relation of both solar troughs and 
peaks with respect to t idal troughs. Let us first look at the 
"stable" sequence from Sc9 to Scl9: 

(a) It is "bracketted" by early St a t Tt8,9 and 19,20, ic 
Tt was /mer than St only at the beginning of Sc9 and Sc20. 

(b) From Sc9 to Sc l4 the phase lag of the solar troughs 
increased progressively to a maximum of 3·2 years. The 
solar peaks follow a similar trend except for the fluctua­
tions at Sci 1-13 which we can now see are clearly related 
to the large "jink" in the tidal peak data at this point. 

(c) The reversal of pliase drift after Sc 14 is clearly re­
lated to tJ1e d rop in mean Sc period from 11 ·5 io 10·3 
years and continues up to the early Stl9,20. 

(d) The tidal cycles immediately prior to Sc9- 14 have a 
mean period of around 11 · I years while those prior to 
Sc15- 19 average 10·9 years. 

(e) The rise of the mean tidal period above 11 ·I years 
looks like resulting in a 12-year period for Sc20. 
This certainly looks like some sort of synchronization 

based on the timing of the tidal troughs with small changes 
in the mean Tt period causing relatively large shifts in the 
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mean solar period. It looks as though a " late'' tidal trough 
may play a key part in establishing a particular mode of 
synchronism and further evidence of this will emerge later. 
Synchronization is discussed in greater detail in the Appendix. 

What about the earlier data? There is no evidence of sync 
until Sc- 3. This situation extends back to Sc- 13, a period 
of more thaD a century. Sc-3 to Sc+ J look to be synchron­
ized, an interesting feature being the stability of St phase 
despite the phase modulation of the Tt periods, ie there is a 
hint that the solar cycle is being "driven" rather than in a 
"resonant" state. 

The dramatic change at Sci would seem to be due to the 
large anti phase movements of Tt and Tp during cycles 0-3*. 
Recovery begins at Sp4 when the phase sl ip has almost 
reached 180°, ie Sp and Tt practically coincide. During 
recovery there is a hint that St phase might be following the 
Tp curve (Fig 2(d) ). True synchronism begins with the early 
St8,9. 

In summary, our model based on the "Goyder lock" 
oscillator holds up well, with the tidal troughs being the 
main synchronizing feature but the peaks also contributing. 
Perhaps it is the slope of the tidal function which is the key 
factor, its sharp troughs producing a sharp pulse in the first 
differential. 

Theelectronicanalogy mus! not be pushed too far. First we 
have a fairly unstable, in radio terms, synchronizing source 
with quite violent phase modulation ai times. More import­
ant, our " locked oscillator·· is presumably some sort of tidal 
wave resonance, the rules for which undoubtedly differ from 
those of LC resonators or RC oscillators. 

Nevertheless it all seems to fit, but it would help if one 
could find independent evidence that Wood's tidal function 
affects the sunspot cycle. This is where Cycle 20 comes into 
the argument. Remember that it is the first since 1844 in 
which Tt (.1965·3) occurs later than St (J964·9). 

Solar Cycle 20 
As staled in the introduction, the original reason for keeping 
a running plot of Cycle 20 was concerned with short-term 
forecasting of band conditions. The standard approach uses 
the running 12-month mean and deliberately smooths out the 
short-term variations. The snag is that a 12-monlh mean is 
always six months old, and more like nine months at the 
time a forecast is prepared. 

The solid line in Fig 3 shows the running mean for Cycle 
20t. Try temporari ly covering the rigbt-hand part of the 
curve at mid-1969 or early 1971 and the problem facing the 
forecaster will be seen. The dotted curve shows that it was 
necessary to use a 21-month mean to get something like the 
classical shape, and even this has two maxima (and is much 
too much ancient history to be useful for prediction). 

It was because of these problems that a three-month 
running mean was kept and, from 1966 onwards, this began 
to show violent fluctuations which soon proved to be 

•In [2] thc date forTtl,2 is I 765·6and Tl2,3 is 1711· 1, n period of only S·S 
years which would indeed have caused disaster. However, the second date 
does not fit other dnta in the reference and has been assumed to be a mis­
print for 1117·0. There are also ambiguities in the trough data for troughs 
3,4, 12,13 and 20,21. 

t Provisional numbers were used because they are the earliest available 
data. A check against final numbers shows no significant differences as they 
affect the argument which follows. For practical convenient<> the writer 
used t.tfe I I-month mean but again the differences are not significant. 
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characteristic. The resulting curve is shown in Fig I. The 
dotted lines give the game away but any reader who cares to 
trace just the solid curve and ponder over it will see that it is 
full of tantalizing periodicities wbich will not quite fit. 

The data falls into place as soon as one sees that joining 
the peaks before 1968·5 with the troughs after that time and 
vice versa reveals the presence of two intersecting curves, 
each with a classical sunspot cycle shape. From late 1966 the 
short-term mean oscillates up and down between these two 
curves. Before the intersection in 1968·5 the upward and 
downward movements both have a mean s lope of about 10 
numbers per month. The "pinch" effect at the intersection is 
most marked and after that time the rise time is still about 
10/month but the fall is nearer to sevea months. The greater 
the gap between the curves, the longer the descent lasts-note 
the long fall in 1970-but the rate of fall seems to be inde­
pendent of the gap, and once the mean has started to drop it 
does not change direction unti I it has reached the lower curve. 
The m inor peaks in 1971 and 1973 are reduced in amplitude 
by the smoothing of the data and in fact contain one month in 
which the monthly number is at or near the "Cycle 20B" 
curve. 

Note that the smoothed cycle resulting from the behaviour 
described above is roughly the mean of the two components, 
ie there is little reinforcement and this is presumably why Sc20 
had rather a low peak. 

There is an element of conjecture in the placement of the 
two cycles but the following are "best guesses": 

Cycle20A 
Storto: 1964·5 
Rise time: 3·4 yea.rs 
P .. k: t10 at 1967-9 
T rough: probably 1975·5, le already 

po.st. 

Cycle 208 
Storh1: 1965·5 
Rise time: 4-i years 
Peak: 125 •111169·7 
Trough: probably l~le 1878.. 

The following tentative conclusions as to the origin of the 
two cycles seem to fit. The shape and phase of Sc20A closely 
follow those of Sci 9 and it would therefore seem to be a 
continuation of the " resonant" sequence Scl5-Sc19. The 
reduced amplitude is presumed to be a decremental effect 
because that resonance is ending as the mean Tt period 
lengthens (Fig 2(c) ). 

Cycle 20B seems very probably to have been triggered by 
the tidal-trough centred on J 965·3- remember that this is the 
first late Tt since 1844. It is interesting to note that the rise 
time of 20B is in reasonable agreement with Tcl9's decay 
time of 4·6 years. 

To summarize, Cycle 20 seems to have been a time of 
phase adjustment resulti.ng from the slowly r ising mean Tt 
period which, as we saw earlier, requires an adjustment of St 
period from the previous average of 10·3 years to something 
close to 12 years. The large fluctuations in the three-month 
mean are, in electronic terms, a form of "phase jitter"­
though to an erstwhile small-ship radio operator they are 
reminiscent of the North Atlantic. at its worst! 

Independent evidence of the modification of the sunspot 
cycle by Wood's tidal fluctuation function is seen to be 
present and the cautious suggestion of a causal relationship 
in earlier paragraphs can be confirmed with some confi­
dence.t 

i The wri1cr has not yet had time to carry out a similar analysis of earlier 
cycles. The period in which synchronization was established. ie Sc7-Sc9 
and !he speeding up from It ·4 to 10·3 during Sct4 and SclS should prove 
interesting. Anyone interested io trying this analysis should make sure that 
!hey arc using the original monthly numbers and not the 12·month running 
means. 
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spots might have been In Cycles 4 to 6 but for loss of synchronization by Cycle 2 

Maximum sunspot numbers 
So far the discussion has been concerned with the causes of 
the cyclic behaviour. What about the height of the cycles, 
which is the factor of greatest interest to the amateur 
operating in the hf bands? In the past there has been no clear 
explanation of the cycle-to-cycle variation in peak sunspot 
numbers. Attempts to predict future trends [l], [4], [5], have 
necessarily been based on extrapolation from the past, and 
20 cycles of a waveform is little enough as a basis for pre­
diction. Does the connection between the solar and tidal 
cycles throw any light on this problem? 

In Fig 4(a) the phase of solar peaks is plotted relative to 
the tidal peaks. In Fig 4(b) the solid line traces the smoothed 
sunspot number for each peak year since ScO. It is apparent 
that the curves trend in opposite directions-when Sp is 
earlier than Tp peak numbers are high. There is a similar 
correlation between Fig 2(e) and Fig 4(b), peak numbers 
being highest when St is less than about a year after Tt. In 
both cases the correlation is best during Sc8-Sc20 and less 
clear during Scl-Sc7 which has been identified as a period of 
loss of synchronization. Indeed, dissipation during Scl-Sc3 
of the energy stored in the previous period of resonance is a 
sufficient explanation for the very low peaks 5, 6 and 7. 

But are we seeing the cause or effect in these correlations? 
It could simply be that high solar cycles have earlier peaks 
than low ones, which is already an observed fact. ln search of 
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a purely tidal function correlating with Fig 4(b), Fig 4(c) was 
plotted showing the trough-to-peak rise time of the succes· 
sive tidal cycles. Over the period from ScS it will be seen that 
the general trend and the detailed movements of this function 
correlate well with the observed peak sunspot numbers, the 
mean of the latter lagging by about one cycle on the mean of 
the tidal curve. 

The earlier "super-cycle" of F ig 4(c) from Sc- 4 to Sc+ 11 
includes the "loss of sync" period. The conflicting phase 
demands during TcO-Tc3 are very evident and there is a clear 
suggestion that if these had not destroyed synchronism the 
peak solar cycles would have been Sc4, 5 and 6. The curve 
sketched in with question marks in Fig 4(b) bridges the 
"hole" from Sc4 to Sc8 quite convincingly. It would seem 
that during synchronism the mean of the peak numbers 
oscillates about a value of about 110 in step with the Fune· 
tion in Fig 4(c). 

The peak-to-peak period of the tidal rise-time function in 
the data used in Fig 4(c) is 155 years, not the popular 170-
180 years [4], [5]. Insufficient tidal data is available in (2) to 
show when the next maximum.will occur, but that previous 
to Sc5 was at or before 1615, around 195 years earlier (to be 
fair, the mean of 155 and 195 is 175!) The minima in Fig 4(c) 
are somewhat blurred but seem to be spaced by 166 years and 
the data does not extend to the next one. 

It was convenient to use rise-time for Fig 4(c). There are 
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other features of the tidal function which may be relevant. 
Wood only gives shapes for Tc5-Tc22 and these follow the 
relevant parts of Fig 4(c) with the "slimmest" cycles coincid­
ing with the minimum and the "fattest" lagging by a cycle or 
two on the maximum. It is when the Tc are "slim" that Tp 
effects have the most visible effect on Sp, as in ScJ0-12. 

The immediate future 
Some recent predictions for the next few solar cycles are 
pessimistic, cg those of Cohen and Lintz [4] and (5) based on 
spectral analysis of ScO onwards. Their technique is a mathe­
matical equivalent of using a spectrum analyser on the 
complex waveform of monthly sunspot numbers which has 
amplitude, phase and width modulation. It shows up the 
roughly 90-year a.m. of the cycle peaks, the I I-year periodi­
city, and what seem to be the first- and third-order upper 
sidebands of the approximately 170-ycar phase modulation 
which is very evident in Figs 2(e) and 4(a). T hey go on to 
propose that these periodicities a re intrinsic in the data, and 
use them to predict that Sc21 and Sc22 will be repeats of Se5 
and Sc6 with peaks around 50 and that peaks above 100 will 
not occur until 2015. 

Since, however, the "hole" is a major contributor to both 
the phase and amplitude modulation and the system did not 
lose synchronism this time round, their conclusions regarding 
the next few cycles would not seem to have any valid basis. 
To the 21MHz enthusiast all the work involved in reaching 
this point has been well worthwhile. However, the future 
trend has wider importance than j ust a hobby interest, and in 
the climatological field as well as for hf radio. What, if 
anything, does our model tell us about the future? 

First, what a re the prospects of continued synchronism? 
Remember tha t there was little evidence of this between 1610 
and 1720. D uring that period the cycle-to-cycle modulation 
was high on either or both the Tt and T p data. No similar 
reason for loss of sync appears in the data up to and including 
Tc23. Beyond that the Tp data gets rougher but nothing as 
gross as the "jink" at Tpll-TplJ appears, and that did not 
break the sync. Nevertheless, someone needs to analyse rhe 
tidal data over the next few centuries and compare it with the 
past to see when and if synchronization is at risk. The next 
maximum in the "super cycle" may not be until 2145AD. 

Readers are no doubt more concerned with the near 
future. Comparing Figs 4(b) and 4(c) shows that the peak 
numbers for Sc!S, 19 and 20 are similarly positioned with 
respect to the mean as are the corresponding values of the 
Tt-Tp function. For Sc21, Tt- Tp is back on the mean a nd 
above the value which in Sc9 produced a peak number of 
141. There is a slight uncertainty through what seems to be a 
misprint in Wood's trough data for T t20, 21, because Tc21 is 
the "fattest" in the super-cycle, and its predecessor, Tc7, 
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unfortunately occurred at the end of the " hole". Nevertheless 
it is possible, on balance, cautiously to predict a peak around 
150 for Sc21 and a little lower for Sc22. 

There is, of course, another possible approach to this 
problem. When analysing Sc20 (Figs I and 3) we found two 
components, one the resonant carry-over of the previous cycle 
and the other t riggered by the tidal trough. Perhaps we can 
reverse the process and synthesize Sc2 I. This step into the 
unknown is attempted in Fig 5. Cycle 21A is the " resonant 
projection" of Sc20 assuming a decrement of 50 per cent as 
found in Cycle 20A. Cycle 21B is the assumed result of the 
tidal trough centred on 1976·2 using the same criteria as 
seemed to apply to 20B. 

In this case the timing is such that 21A lies entirely within 
21B, there is negligible phase difference and no crossover. 
Can it be that under these circumstances the two functions 
reinforce? The whole of this is very speculative and may be 
grossly over simplified but it yields a similar answer to that 
obtained by comparing Figs 4(b) a nd 4(c). If it is correct, Sc21 
should be showing smoothed numbers between 15 and 25 by 
the end of this year (though we shall not be sure of this unt il 
June 1977). A smoothed number near to 50should be reached 
by about the end of 1977, and the peak of 150 or higher 
should extend from late in 1980 for about two years. 

It is clearly time to say "this product carries no guarantee". 
Nevertheless, the arguments seem to hang together so do not 
scrap those !Oand 15m beams j ust yet. Also, if early warnings 
that the conclusions of this article are even roughly correct 
are required. try keeping a three-month running mean plot of 
the provisional Zurich numbers. If nothing else, you will find 
that you have a better feel for the trend of band conditions 
and will sometimes see why the forecasts turned out to be 
somewbat wide of the mark. 
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APPENDIX 
Some aspects of synchronization 
In Fig 6 some of the re lationships between the 33 sunspot 
cycles and the 33 t idal cycles since 1610AD are presented. 
While this must be regarded as a very small sample it seems 
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Fig e. Aspects of synchronization 

to show two basic patterns of behaviour for the Sc: 
(a) Some type of synchronism as in Sc-3 to Sc+ 1 and 

Sc9 to Sc20. 
(b) "Hunting", ie oscillation about the mean between 

maximum values in the 13-15-year range and minima 
between 8 and 10 years. as in Sc-12 to Sc- 4 and Sc2 to 
Sc8. 
There seems to be a close correlation between the trend of 

the mean Sc period (Fig 6(a) ) and the curve in Fig 6(b) which 
shows the mean period of the four tidal cycles Immediately 
preceding a given Sc, ie the immediate past behaviour of Tc 
influences the present Sc periodicity. The two periods of 
synchronism both start with a single "early" St (Fig 6(d)) at 
a time when the mean Tc curve is falling and drops below a 
value of around 11 ·2 years. However, the sequence Sc-3 to 
Sc+ 1 differs from Sc9 to Sc20: 

(a) In the first sequence synchronism ends abruptly 
following the sharp drop in mean Tc period to 1O·77 years. 
Also, the phase delay between St and Tt ( Fig 6(d)) is 
constant at about a year. 

(b) In the second sequence the mean Sc period remains 
reasonably constant with an average of 11 ·45 while the 
mean T t period is falling from 11 ·2 to 11 ·0 and then moves 
sharply down to around 10·3 as the Tc mean drops below 
11 ·0 to 10·8 and increases to 10·95 years. 

(c) At the same time the phase Jag of St o n Tt increases 
up to St14,15 and then decreases until Stl9,20. 

((/') The movement of the mean Tt period to 11 ·I corre· 
sponds with a period of about 12 years for Sc20. 
There is a tentative suggestion in this data that there might 

be "preferred values" of stable Sc period of which we have 
seen 10·3, 10·9 and 11·45 corresponding to mean Tc periods 
ofl0-9, ll·Oand 11-1 years respectively. Small shifts in the Tc 
period seem to cause relatively large changes in the solar 
period. The pairs of va lues satisfy the approximate empirical 
equation Ps = 5·5 Pt - 49·6 
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. The extreme individual values of solar and tida l periods, 
1e 8-10·5 years and 14-1 I ·6 years, also fit the equation quite 
well. 

It is clear that, whatever might be its physical basis this 
relationship has some odd consequences. Except when Ps = 
Pt = 11 ·02 there must always be phase d rift between the solar 
and tidal cycles so that a particular mode of synchronism 
cannot last long; as can be seen in Figs 6(a) a nd 6(d), the 
typical duration is five cycles. It looks as though synchronism 
may be a fragile a nd uncertain affair. 

What about the times when the Sc seemed to be "hunting"? 
Previous history has been seen to be important and tidal data 
before Tc-12 is not avai lable in [2] but it is clear that the 
mean period was around JI· 3 to 11 ·4 years. It is possible that 
the mechan ism underlying the sunspot cycle is incapable of 
sustained oscillation under these circumstances. The a bove 
equation would require a solar resonance with a period in the 
region of 14 years and this would "beat" with the Tc period 
every few cycles; which is precisciy what seems to be happen­
ing between Sc- 12 and Sc-3. A possible contributing factor 
is the fine structure of the Tc data. This is plotted in Fig 6(c) 
and the marked cycle-to-cycle variations are brought out by 
joining alternate points to show that there are, in fact, two 
sub-sets of the data. Incidentally, note that there a re no 
repeats in nearly 400 years unless, coincidentally, Tc21 and 
Tc22 are repeats of Tc - 12 and Tc- 11. 

During the initia l period of "hunting" , the two sub-sets 
diverge rapidly which might be a contributory cause. How­
ever, the synchronism during Sc- 3 to Scl is established 
when the mea11drops below 11 ·2 years even though the cycle­
to-cycle fluctuations are large. 

The other interesting feature of Fig 6(c) is the presence of 
a " thread" o f Tc periods (marked with circles) between I J ·2 
and 10·8 immediately preceding and throughout the present 
period o f synchronism but completely absent in the earlier 
period. This may have meant that the synchronism fromSc-3 
to Sc+ I was fragile and easily destroyed by the sudden drop 
of mean Tc period from 11 ·0 to IO· 77 years immediately prior 
to Sc2. Possible contributions from conflicting Tt and Tp 
demands were mentioned in the main text. At all events, Joss 
of sync clearly occurred and we can be thankful that we 
escaped a similar fate a t Sci 7, presumably due to the 
smoother passage through the 10·8 minimum in the Tc mean. 

T o summarize, there is insufficient data to provide a com· 
prehensive picture but synchronism is seen to occur if the 
mean Tc period lies between about 11 ·2 and 10·8 years and 
the trend is reasonably gentle. We have no evidence of what 
to expect when, as at present, the mean Tc period is rising 
smoothly and passes through the I I ·O year value. On balance. 
synchronism looks safe up to and including Sc22, ie to the 
end of the century, solar periods being probably between 11 ·5 
and 12·0 years with troughs at approximately 1976·5, 1988•2 
and 1999·9. The mean Tc period for the four cycles prior to 
Sc23willbe1 l ·27 which may be high enough to cause trouble. 
Beyond that point the Tt data in (2) ceases. 

The conditions for synchronism are important to the bf 
radio user because, if the period from Sc4-Sc7 is typical, Joss 
of sync means exceptionally low peak sunspot numbers 
when, on other considerations, numbers should be high. It is 
a sobering thought that the era of hf radio seems inadvertent­
ly to have coincided with the only prolonged period of stable 
sunspot cycles in four centuries and that synchronism may 
well be at risk by 2010AD. o 
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c LEARNING ABOUT LOGIC by P.J.Horwood,G.3FRB ' J 
Part 2. Flip-flop types 

I N Part I the various gates were introduced, and from them 
the basic rs flip-flop was derived. Remember that the rs has 

two inputs, a high (I) applied to s making Q high, and a high 
applied to r making Q low, Q always being complementary 
to Q. A flip-flop can be much more useful if the r and s 
inputs are combined to form one trigger or clock input. 
Input pulses will causer and s action alternately (Fig 10). 

Symbol Waveforms Truth tabl e 

c a a 
1 1 0 
0 1 0 
1 0 1 
0 0 1 

Fig 10. Top waveform C, lower Q 

From the truth-table it can be seen that every time the 
clock input changes from 0 to I the Q and Q outputs exchange 
condition. This is called complementing. The waveforms 
illustrate this; notice the frequency has been halved. It is 
important to note that it is the leading edge of the input 
waveform which causes the output to change. 

This simple flip-flop is not available as an ic package 
although it may be made up from a dual NOR gate. It does 
sometimes form part of more complex devices. 

Development of integrated circuit technology lead to 
many variations of the basic flip-flop. To some extent these 
have been rationalized into the following types: D type, 
edge-triggered J-K. master-slave J-K. 

D type (Fig 11) 
Symbol 

u Truth table 

0 a 0 

0 0 1 
1 1 0 

Fig 11. 

This table has been 
deliberately slmpl lf led 

The D input decides whether Q shall change to I at the 11ext 
clock pulse; a l at D does not change the state of Q on its 
own. For Q to change, D must be held high before the clock 
pulse arrives and be maintained at that level for a specific 
period at least as long as the clock pulse. After this explana­
tion it is possible to draw a truth table showing the whole 
action (Fig 12). This is not the normally accepted d iagram 
for a D type but at this stage it is easier to understand. Pulses 
are shown at C; D is shown in the two possible conditions, as 
are the Q and Q states. 

Truth table 

c D 0 a 
1 0 0 1 

0 0 0 1 
Fig 12. 

1 1 1 0 
0 1 1 0 

• 14 Maio Road, Hextable, Swanley, Kent. 
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However, the complexity of flip-flop packages is increasing 
and will continue to do so in subsequent types, and because 
of the increased usefulness of more complex devices the D 
type is less used on its own but is often used as a part of a 
more complex package. 

Edge-triggered J-K ( Fig 13) 
Two new inputs, J and K, have been introduced and it is now 
necessary to explain the conventional way of displaying a 
truth table. The C input is not shown, only the effect on the 
outputs after each clock pulse has arrived (Fig 14). Present 
time is described as Tn, Tn+ I means after the next clock 
pulse and so on. Q state is always assumed to be comple­
mentary to Q. 

Symbol 

~ 
~ 

Fig 13. 

Truth table 

Tn Tn+1 

J K a 
0 0 On 
0 1 0 

1 0 , 
1 1 on 

Pig 14. 

CJ and K=1l , 

cn__s-t_ 

Fig 15. 

When both J and Kare low no change takes place at Q or 
Q even though a clock pulse arrives. If J is held high Q will go 
high at the next clock pulse, whereas if K is held high Q will 
become low at the next clock pulse. If both J and Kare both 
held high permanently Q and Q will exchange states at every 
clock pulse. The change of state takes place at the leading 
(rising) edge of the input waveform (Fig 15). 

The positive-edge triggered flip-flop is generally restricted 
in use to high speed circuits. 

M-S-J-K flip-flop (Fig 16) 
The name is derived from the internal circuit; this consists of 
a pair of flip-flops, the master driving the s lave, usua lly 
exchanging function at each clock pulse. 

The truth table is the same as that for the positive-edge 
triggered J-K but the change of state takes place at the nega­
t ive edge of the clock pulse. AJthough this difference may 
seem of little consequence it has an important bearing on the 
way a group of flip-flops will count, as we shall see later. 

Symbol Truth table Waveforms 

Tn Tn+1 (J and K= 1) 

J K 0 

0 0 On 
0 1 0 
1 0 1 

or--L_j 
1 1 on 

Fig 16, 

On the symbol, inputs S and R have been restored. These 
have overriding control of the output states, irrespective of 

(ConUnued on p505) 

501 



A transistorized slow-scan television monitor 

by J . L. WOOD, G3YQC* 

TH IS sstv monitor is representative of the more sophistica­
ted designs, the perfom1ance of which compares favour­

ably with commercially-built equipment. The slow scan video 
bandwidth is 900Hz, ie the highest video frequency is 900Hz, 
consequently there are only 300Hz between this frequency 
and the sync frequency of l ,200Hz. To improve o n this inter­
ference s ituation a linear integrated circuit working as a 
limiteris used in the input stage, Fig 1 a. This ic has differential 
outputs, and the output pulses will therefore have opposite 
polarities. They are used to drive two monostable multi­
vibrators , the digital 1cs SN7412l, which work as pulse­
counting detectors and give an output signal Jhat has a fre­
quency range that is twice the range of the input signal. The 

• S4 Elkington Road, Yelvertoft. Northampton NN6 7LU. 

SSTV 
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9LAN KING 

frequency range of the input signal is l ,200Hz to 2,300Hz, 
and thus the output s ignal will have a range of 2,400Hz to 
4 ,600Hz. The difference between 900Hz and sync (2 x 
l ,200Hz = 2,400Hz) is now considerably greater and a much 
cleaner video signal is obtained. 

The input ic limits. according to data, at an input signal of 
1001-.V, while in this circuit an input signal of about SOmV is 
needed for full limiting. The output of the multivibrators 
goes to a low-pass filter with a Oat characteristic from zero 
to about 900Hz, and the quality of the desired video signal 
is closely associated with the design of this filter . All signals 
up to about 900Hz should pass through the filter unaffected, 
while a ll higher frequencies should be greatly a ttenuated. 

The output signal from the filter, which should be about 

100• 

100 

~-----------<>+~SOY 

CRT 
5FF'7 

ov 

lOk 4 70n 
L-.N\,..,__...__J ~To point 6 of L' 

502 

.__ ___ _ 
8·2n 

TRO 
BC109 

Fig 1(a). Firs t part of three-part circuit diagram of sstv monitor 
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Fig 1 (b). Second part of three-part circuit diagram of sstv monitor 

400mV p-p, is fed to video stages TRl, TR2 and TR3. The 
signal from TR3 intensity-modulates the cathode of the 
monitor tube. From the emitter of TR2, the signal will be 
connected to the active filter stages TR6 and TR7. Here all 
signals between approximately 2kHz and 3kHz will be 
greatly attenuated, ie noise and other interference will be 
considerably decreased. The attenuation will be about 60dB 
as shown in Fig 2. 

Fig 1 (c). Third part of t hree-part 
circuit diagram of sstv monitor 

10k 

TR23 
BRY39 

From 
TR22 

VERTICAL OSCIL LATOR 

VERTICAL FREQ TR26 

From the emitter ofTR7 the signal goes back to age ampli­
fiers TR5 and TR4 and further to the video input stage TR I. 
The level with respect to ground of the s ignal at TR7.emitter 
should be 1 ·9V. With the preset control RV2 the voltage on 
TR5 base is set to 6·2V, and RV! is adjusted so that the signal 
on the emitter of TR4 will be at l ·7V for peak sync anci 2·4V 
for black. Maximum white will then be at 3· 5 to 3·8V depend­
ing on the quality of the incoming signal. By proper adjust-
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Fig 2. Frequencycharacterist lcs of active filter stages TR6-TR7 

ment of the age amplifier the frequency selling of the ssb re­
ceiver is no longer so critical. 

The signal is fed from TRS to TR9 where it is integrated by 
the I OkO resistor and the 27nF capacitor. The pulse measured 
at the collector ofTR9 is set by RV3 to around 5V p-p. On the 
base of TR 11 there will now be a positive-going square pulse 
with a width of 3ms. Tbis pulse is integrated in the next stage 
and will appear as a sawtooth on the collector of TR 12 from 
where it is fed to the horizontal sweep stages. 

Other features of this design involve the increasing of the 
signal sensitivity and the decreasing of the sensitivity to 
interference. Earlier, the method used was that the incoming 
sync pulse triggered the sweep oscillators, but as the system 
could not differentiate between a sync pulse and an inter­
ference pulse the oscillator was triggered by any pulse that 
appeared. At strong interference levels this could result in 
beam absence during long periods-it was consequently im­
possible to get the monitor to synchronize. At weak s ignal 
levels the sync was not large enough and the sweeps did not 
operate for that reason. 

In this design, local horizontal and vertical oscillators 
through which there will be a raster on the screen continuous­
ly, irrespective of wkether a signal is beini: received or not, 
are used. Together with the action of the active filter stages 
TR6 and TR7, the result is such that it is possible to receive 
signals under rather strong interference conditions, and weak 
signals under fading conditions. 

The sawtooth from TRl2 will consequently control the 
frequency of the sawtooth oscillator TRJJ, the basic fre­
q uency of which is adjusted to a somewhat lower frequency 
by potentiometer RV4 on the front panel, this setting is not 
critical but is necessary as the sweep frequencies from various 
s tations can differ. 

From the emitter of TR 15 the sawtooth is picked off 
through potentiometer RVS which controls the sweep ampli­
tude. To the same emitter is also connected transistor TRl6 
which centres the sweep on the screen, this setting is made by 
potentiometer RV6. The sawtooth is amplified in TRJ7 and 
TRIS and will drive the complementary stage TR l9-TR20 
which brings about a sawtooth sweep in the deflection coils. 
To improve the linearity a small signal is fed back to TRI?. 

From the base of TR 11 the square pulse is fed to the verti­
cal sync stage TR21 and is integrated in that collector circuit. 
On the collector of TR22 there wil l be a square pulse that 
controls the local oscillatorT R23. The fw1ction of the vertical 
sweep stages is similar to that of the horizontal stages. 

Between the emitters of the final amplifier s tage and ground 
there should be a sweep of 15Y p-p for the horizontal stage 
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and 13V p-p for the vertical stage. Between the emitters of 
TR24 and TR25 there is a 47k!l resistor and a 201-'F capaci­
tor for improving the linearity of the vertical sweep. 

The capacitors on TRI 7 base and TRI S collector serve to 
decouple the vertical sweep which could be superimposed on 
the horizontal sweep. The capacitor on TR28 collector de­
couples the horizontal sweep from the vertical sweep. 
Transistor TR3 I is a stage for blanking the beam during 
vertical flyback. 

Power supplies 
The low-vo ltage power supplies are shown in Fig 3. It is 
important that the + IOV and - lOV supplies be stabilized in 
order to maintain good linearity. The transformer used 
should have a current rating of 5A. The horizontal deflection 
coil requires a current of about 500mA p-p and the vertical 
coil about 300mA p-p. 

The 250V supply for the cht generator uses conventional 
circuitry and is not shown. The + J08V should be dropped 
from the 250V supply using a suitable resistor and should be 
stabilized if possible. 

A line-output transformer suitable for the eht supply may 
be obtained from a domestic tv set. The large overwind coil 
is used and is wired up according to the circuit in Fig 4. The 
eht diode should be mounted between two I in ceramic stand­
off insulators and covered to eliminate the possibility of 
being touched accidentally. This eht is lethal and adequate 
safety precautions should be taken. 

4 x B YX30/300 

'~Ill ....__.....15V 

1Q ASZ15 

- 10V 

5000 

4 x BYX30/300 

'~Ill ____ 15V 

BOY20 + 10 V 

500 

Fig 3. Low-voltage supplies 
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Fig 4. EHT generator 

Component considerations 

I 

Orlgln•l lo 
/boost ht 

Ill ,, .. , 
Original to 
E"r'51,dC 

-ve 

TAA350 may be replaced with a TAA350A, in this case the 
pin numbers are all rotated clockwise by three pins. 

The lowpass filter in Fig la uses Philips cores H20; an 
equivalent is the Mullard LA 1302. A slightly lossy substitute 
can be wound using LAI cores; fill the formers with fine wire 
and then tune them in circuit to 900Hz, 2kHz and 3kHz res­
pectively by removing turns and using an oscilloscope and 
audio generator. 

The 1·3V voltage-dependent resistors in the bases of TRl4 
and TR24 may be replaced by two silicon diodes in series 
(BAlOO) or possibly with a I ·3V zener diode. 

A suitable scan coil assembly and permanent magnets for 
focussing may be obtained from an old tv set having a tube 
neck of similar size to the 5FP7. The scan coils should have 

Learning about logic 
(Continued from p501) 

the clock and J and K conditions. Only a pulse is required at 
Sor R to set Q high or low. Sometimes the reset terminal (R) 
is called Clear (CL). A separate truth table shows the S and 
R action (Fig 17). Note S and R must be made low (0) to 
change the output srate. This is signified by a circle on the 
leads. Similarly the clock input is designated negative-edge 
triggered by the circle and arrowhead respectively. 

Truth table 

s R 0 0 

0 1 , 0 Fig 17. 

1 0 0 1 

The M-S-J-K with set and clear is the most complex Bip· 
fiop and has the greatest number of potential uses. The 
reader may wonder at all this increasing complexity, but its 
purpose will become apparent when groups of flip-flops are 
used in various types of counter. 

It is advisable to remember what the values I and 0 
represenl in terms of voltage. The blocks described here are 
all positive logic; I is always positive with regard to ground. 
The normal supply voltage (Vee) for res is 5V, therefore I 
equals 5V or something approaching it; not less than about 
3·5V. 0 equals zero volts, or a low voltage not exceeding 
about IV. It is imponant to grasp that 0 docs not mean open­
circuit. In fact most logic inputs take up a high (I) value if 
left open. AU inputs must be tied back to a definite logic level 
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Parts list 
L1, L3 Phillps H core type H-20 or Mullard LA1302, 400 turns of 

34 swg enamelled copper wire. 
L2 Phlllps H core type H·20 or Mullard LA1302, 550 turns 34 

swg. 
LA H orizontal deflection coll approximately 4·6!l. 
U Vertical deflection coll approximately 380. 
D1 8Y140, BY176 or BY182. 

their windings series or parallel connected as necessary to 
give the nearest resistance readings to those quoted in the 
parts list. 

Mechanical design 
The electronic and high-voltage circuits can be housed in a 
cabinet measuring I 60mm wide by 240mm high by 300mm 
deep. However, it may be preferable to build the power 
supplies in a separate cabinet as trouble may be experienced 
with the ac fields surroundLng the transformers. 

The monitor tube is clamped against the front panel by 
fabricating a round clamp-from a strip of I 8swg aluminium, a 
pinch-bolt should be used for tightening onto the tube, and 
four lugs bent out at 90° to fix the clamp to the front panel. 

The transistor stages may be mounted on two vector boards 
measuring 130mm by 220mm, or by using printed circuit 
boards. The input stages TRI to TRl2, TR21 and TR22 are 
mounted on one board with the sweep stages on the other. 
The boards arc placed vertically on both sides of the monitor 
tube and fixed to small distance-spacers. D 

if not used; either to a previous output terminal etc, or to 
ground (0) or Vee ( I ) as the circuit demands. Two examples 
of this are shown in Fig 18. 

Vee 

Input 

UlJ1.JU1 

Fig 18. 

The M-S·J·K is required to act as a divider, the Q output 
changing state at each input trailing (negative-going) edge. 
To allow this both J and K must be held permanently high. 
Although for experimcmal lash-ups it would be permissible 
to leave J and K open·cireuit (and thus high), in a finalized 
circuit stray pick-up of fast pulses could upset the operation. 
Therefore J and K arc strapped to Vee. The S and R inputs 
are not required and to prevent possible spurious operat ion 
they are also held permanently high. This is a good exam pie of 
how the most complex package is not necessarily fully 
exploited in some applications, yet for the sake of standardiz­
ation similar res are used in each stage. 

We have now reached the point where several flip-flops 
may be cascaded to form increasingly complex dividers or 
counters. These will be the subject of Part 3. D 

sos 



A simple solid­
state 1 ·3GHz 

converter and 
tripler 

by G. D. LEAN, G3WJG• 

THIS article describes a simple l ·JG Hz converter and 
tripler which can be constructed quickly and will convert 

any station with 432MHz transmitting capabilities into the 
next band up. 

Although simple, the equipment is by no means poor, and 
indeed the author is tempted to state that the pre-amplifier 
described gives near state-of-the-art perfom1ance for 
transistor amplifiers. 

The converter 
The converter is shown in the photograph and the circui 
diagram is in Fig 1. The oscillator chain consists of TR I as 
a 70·4MHz oscillator driving TR2 which frequency doubles 
to 141MHz. TR3 trebles the frequency to 423MHz. All 
these stages employ conventional lumped circuitry but the 
final trebler to 1,268MHz employs TR4 in a stripline output 
circuit. The mixer is a novel design suggested by G3HWR 
which has been squeezed in order to fit on to the board size. 

The local oscillator is injected into one port of the ring 

C4 I 
IO.OI: 
= I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

R9 

x 

Ct 
10000 

Cl I 
2 2p : 1·5 k 

Fig 1. 1·3GHz converter circuit 

• S4 Blackctts Wood Drive, 
Chorleywood, HeMs WD3 SQH. 
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I 

x 

and the power is divided equa.lly between the diodes. 
Similarly the signal entry on the fourth port is again divided 
between the two diodes. The diodes are "Teed" together to 
produce the i.f. signal across Rl3. Cl9 is used to remove the 
oscillator and signal frequencies from the i.f. amplifier TRS. 

The diodes DI and D2 should ideally be low noise 
Schottky barrier diodes, but small GEX66M type diodes 
can be used if it is intended to use a pre-amplifier ahead of 
the main converter. HP 5082-2800 diodes would be suitable 
equivalents. 

Construction 
For some time the author has been fascinated by stripline 
as a construction mode, particularly as a design once proved 
can be copied relatively easily. However, a poor circuit 
cannot readily be improved without making a new printed 
board. 

Ordinary glass-fibre double-sided pcb as used for this 
circuit has been found to be ideal for stripline purposes at 

2·0mWat 
422 MHZ 

---

C16 
~0·01 

RS 
100 

LJ 

Ct! 
1•Bp 

C10 
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I 
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I 
I 
' C12 1 3p: 
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2 20 1k 15p 
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cut out 

0 
0 \ 2 3 lnchu •I . - .... -- ---- .... --- -- ... 

• 26MH: 
OUtJ)Ut 

0 

0 

Fig 2. Converter layout 

this frequency. Detailed measurements on a sample of board 
were first made to assess its usefulness for this purpose, and 
experimental results for impedance and velocity factor agree 
well with the published theoretical data (1). In fact, a simple 
analysis shows that this board at this frequency is far more 
suited to stripline than the high K alumina board and 
triplate that some manufacturers insist on using. 

The errors caused by constructors acquiring a board which 
has slightly different characteristics are quite small, as the 
normal n ·in thick board requires quite a wide track to 
produce an impedance of son and thus slight variations in 
track width become very small percentages of the impedance. 
Also the impedance changes roughly as the inverse square 
root of the permativity and thus a IO per cent change in 
board characteristics results in only a 3 per cent change in 
characteristic impedance. The dielectric constant of the 
board used by the author was found to be 4·0. 

The method used by the author to produce the board was 
to photocopy the circuit layout shown in Fig 2 and to stick 
this with sticky tape to a piece of double-sided board of the 
right size. The component holes are drilled from the diagram 
through the board. The diagram layout is removed and the 
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holes de-burred. Tbe circait tracks are then drawn on the 
underside of the board with a Dalo pen using the board 
layout. The upper (component side) of the board is then 
completely sprayed in cellulose (car paint) before etching. 
After the etch is completed the holes in the component side 
are countersunk using a drill to provide a small insulated 
ring around each of the component wires when they are 
soldered in. 

The tinplate (or copper) screens should be soldered to the 
copper side of the board first and then fit all the components. 
It is important that transistors TR3 and TR4 should have 
short leads (ie approximately 3mm) otherwise the collector 
circuits will not tune to the required frequency. 

Alignment 
The alignment is fairly straightforward and consists of tuning 
each of the stages in the oscillator chain for maximum power 
on the frequency shown on the circuit diagram. The approxi­
mate power measured with a two-turn coupling coil at 
various points after completion and alignment is also given 
to assist in fault finding, or for reference if the constructor 
has access to a thermistor power meter. 

The author used a 200MHz counter to measure the oscil­
lator and doubler stages, and a crystal detector with two­
turn search coil to tune up the following stages. When tuning 
TR4, first reverse Dl, place a lmA meter between the 
junction of Dl and D2 and earth, then tune Cl4 and C18 
for a maximum reading (approximately 150µA). Occasion­
ally 846MHz tends to bias the diodes and it is possible to 
adjust CI4 and Cl 8 to give the maximum diode current from 
846MHz in error. As a check, connect a l ,268MHz filter 
to the converter input and tune CI4 and CIS for maximum 
1,268MHz (100µ.W). Reconnect DI correctly, then finally 
connect L 7 to a receiver and tune L6 for maximum noise. 
Tune in a strong signal at I ,297MHz and re-trim each stage 
for best results. 

The 70·444MHz crystal is required when a 28-30MHz i.f. 
is used, but any i.f. within reason can be used provided L6 
and L 7 are wired to suit. LI may require an extra tum if, 
say, a 64MHz crystal is used to provide a 144-146MHz i.f.; 
however, some loss of performance may result using a high 
i.f. as the mixer ring relies on the fact that both the signal 
and oscillator frequencies are within a few per cent of each 
other. 

The source resistor Rl4 for TR5 should be chosen for the 
best noise performance of the i.f. pre-amplifier stage, and 
TR5 should draw about 5mA. 

When fully aligned the converter has a noise figure of 
12-1 7dB which is adequate when fed from a high gain pre­
amplifier. The author uses a four-section high-Q filter in 
front of L5 to keep out the image response and reduce the 
mixer noise when fed from a pre-amplifier. It is not essential 
for a simple set-up. 

The varactor tripler 
This unit is built into a small Eddystone die-cast box 
measuring 4lin by 2tin which is identical to that used to 
house the converter. The layout is shown in Fig 4. 

The circuit diagram is shown in Fig 3. LI, Cl and C2 
form a matching network for the input frequency, and C3 
L2 a re series resonant to provide a low impedance path to 
the diode. C4 with its connecting tab forms a second har­
monic shunt to provide the idler circuit. The th ird harmonic 
of the input is selected by the two section fi lter. The coupling 
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Rl 
22k 

Fig 3. Varactor t ripler circuit 

output 

to the filter is provided by the adjustable 6BA screw shown in 
the layout drawing. 

This circuit has been found to work well in practice and 
two versions have been made to date, including a x6 
multiplier to 2·6GHz (2). 

Construction 
The input matching components are bolted through the 
base of the diccast box togelher with the earthing tag under 
C4. Another earthing tag is screwed in a convenient position 
for LI. 

The varactor diode is mounted in a bar of aluminium 
which forms a screen across the box. The diode is held 
between a copper screw in the screen and the brass block 
holding the 6BA filter coupling screw. As several different 
case styles exist for suitable varactors, some slight modifica­
tion of the diode mounting assembly may have to be made if 
the constructor has different diodes to that used by the 
author. The diodes used in the author's unit are BXY37D, 
which have a small flat a t one end and a screw thread at the 
other. The copper plug screw in the screen is tapped 3-48 
UNC to take the diode thread, which is the heat sink end, 
and thermal grease should be used on the threads to aid the 
heat conduction. This mount will also take BXY37E diodes 
which are similar to the D variety except that there are no 
threads on the diode pin. These untapped diodes are not 
suitable for high power with this mounting arrangement 
unless extra care is taken to ensure good thermal contact. 
The maximum input to risk on an unthreaded diode is 
about 2W. 

The author's tripler gives an output of 900mW for 2·5W 
input using the BXY37D tapped diode. Where more power 
is available at 432MHz a BXY36D could be used to give the 
same or better efficiency. A word of warning: some high 
power {20W) varactors which are available on the surplus 
market will not work unless this power is available. Most 
high power (high capacity) diodes are the same and it is far 
better lo go for the lower power, higher frequency diodes 
wben using low or indeterminate power. 

Low power diodes give better efficiency and linearity at 
low power but limit the output if too much input is put in 
(unless the diode burns out in the process). Most amateurs 
are over-optimistic about their output powers at these 
frequencies and such optimism about the 432MHz output 
may well lead to very bad results on l ·3GHz if the wrong 
diode is used. Losses of 10-20dB by using a diode with higb 
capacitance are in no way uncommon. The constructor is 
recommended to measure the power available at 432MHz 
carefully before deciding on the diode and if this is not 
accurate to err on the very low side. 

The output filter is made from tin small bore copper 
tubing, and the end capacity tuning screws are so positioned 
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that they penetrate into the ends of the tube without touching 
the sides when fully inserted. 

Alignment 
The alignment is best carried out with the aid of a spectrum 
analyser. For those with access to this equipment no details 
need be given, but a rough alignment can be achieved using 
the following procedure: 

Equipment needed 3W source of 432MHz 
Diode detector 
IOdB attenuator capable of taking tbe 

full output• 
High Q break or good l · 3G Hz filter 
DC amplifier for diode detector 

•A good attenuator of about 10dB is 20yd of UR43 
coaxial cable. 

Connect the tripler to the attenuator through a filter and 
monitor the output on the diode detector and de amplifier 
(ideally a 500 10dB pad feeding a coaxial diode mount is 
required to minimize mismatch effects). 

Apply about O·SW of 432MHz and tune the output filter 
screws on the l ·3GHz tripler until some output is detected. 
Increase the output to maximum by tuning the input match­
ing capacitors and tbc second harmonic rejection trimmer. 
When tbesc adjustments have produced the best output, 
increase the coupling into the filter by screwing in the filter 
coupling screw through the access hole in the side of the box. 
Repeat the output filter tuning and input match tuning until 
maximum output power is obtained. Always r~tune all tbe 
trimmers and output filter after making a coupling adjust­
ment as any alteration in coupling will detune the output 
filter and give an apparent loss of power before retuning. 

0 

I 2cm 1 2·5cm I . . . . 
A--1 I 

2 3 4 Inches 

Hol e tapped 3-48 UNC 

.....,,..'311oo.,..-~- Diode posi tion 

11.\'--~-r- 1/4" d la brass rod i nsert w i th 
t l at llled on top 
SBA coupling screw w i'th 
lock-nut 
310° dia ptf e plug dri lled 1/4° 
d la to take brass Insert 

Enlarged part nctlon on 'A-A' 2 x actual size 

Fig 4. Varactor trlpler layout 
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Fig 5. P re•ampllfier circuit 

Once the alignment with an input of O·SW is completed, 
the power can be raised slowly to -3W input while retuning 
slightly as the power is raised. 

When the tripler is finally connected directly to the aerial 
it is possible that it will not function properly because of the 
different match presented to it , and it is most important that 
the aerial presents good match or this will happen. The 
author found that his 34-el Yagi had a return loss of only 
8dB when first constructed, which pulled the tripler off tune. 
However, rematching the aerial to better than 20dB return 
loss(~ 1·2 vswr) cured the problem. However, there is a 
s light help in the fact than any normal feeder system incor­
porating UR67 or uhf low loss coaxial cable will have a feeder 
loss of more than 4dB, which in tum will improve the aerial 
return loss by a further 8dB. Thus a poor aerial on a SOft 
feeder will have a return loss of 16dB. Users of good low 
loss cable such as Andrews' FHJ4-50B will not "benefit" 
from such a loss and the aerial match must, therefore, be 
< I ·2 in its own right. 

A high gain pre-amplifier 
As most people have acclaimed the use of pre-amplifiers 
ahead of almost any converter, it is not worth spending a lot 
of money on good diodes when this is more advantageously 
spent on an extra pre-amplifier transistor. Several designs 
for BFR90 pre-amplifiers have appeared in Radio Co111-
111u11icatio11[3, 4) but another design using a surplus transistor 
is given here for those who have acquired these devices. 
Surplus 2GHz rf transistors are available from J. Birkett 
for around £3 which give a performance well in excess of 
anything that can be achieved from a BFR90 or 91. These 
"surplus" devices have a gain of over SdB at 2·3GHz and 
the gain achieved by the author at 1·3GHz was 16dB! The 
noise factor is below 4dB. 

However, this performance is not easily tamed and care 
has to be taken to isolate the input and output and good 
decoupling and screening is essential. The design shown is 
still not uncondi tionally stable but behaves well when 
terminated in SOU loads. However, the author has come 
across BFR90 pre-amplifiers which are not u nconditionally 
stable so it is well worth the effort to achieve the extra SdB 
gain and better noise figure with the surplus devices. 

The single transistor is used in a stripline circuit which is 
mounted in a small 3! by I! by 1 t in diecast box. The strip­
line circuit uses ordinary glass-fibre double-sided board 
which is only etched on the top side (the underneath forms 
the ground plane). 

As the desired matching networks are high impedance 
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Components list 
CONVERTER 
Rt 39k0 C1, C9, C13, C15 1,000pF 
R2 18kfl C2, C4, CS, C16 O·OlµF 
R3 4·7k0 C3 33pF 
R4 8200 cs 100pF 
RS 47kfl Cl SpF 
RI 2·2k0 C 7 22pF 
R7 220 CtO 0·8-10pF 
RI 1oon Ct1 1·8pF 
R9 1·5k0 C12 3pF 
RIO 180 C t4 0·8-10pF 
Rt1 2·7k0 C17 22pF 
Rt2 1800 C1S 0·8-10pF 
Rt3 11<.n Ct9 15pF 
R14 2200AOT 
Rt 5 220 Dt, D2 GEX66M (or Schottky 

barrier diodes; see 
T RI 2N708 text) 
T R2 2N918 
TR3 BFY90 Xt 70·#1MHz xtal 
TR4 BFY90 
TRS 2N3819 

Lt 6 furns tapped 1 turn from cold end } 
L2 4 turns 22swg i'rln former 
L3 Hturna 18swg centre tapped i'rln diameter 

::: } Strlpline eels. See layout, Fig 2 

L6 18 turns 28swg nin former 
L7 3 turns 22swg wound over L6 
LS RFC 3 lurns 26swg /iln diameter 

RFCt 101•H choke 

PRE-AMPLIFIER 
R1 1·5k0 C1 0·8-10pF 
R2 3·9k!l adjust for 

SmAlc. C2 0·8-10pF 
R3 10k0 C3 0·8-10pF 
TR1 Stripllne shl Iran-

sislor(J. Birkett) C4 0·8-10pF 
cs 200pF chip disc 

Lt Sfripline 0·9 by 0·05 
In C& 200pF chip disc 

L2 Strlpline 1 ·2 by 
0·021n C7 1,000pF feedthrough 

V ARACTOR T RIPLER 
Rt 22k0 C1 680pF 
Lt 2 t urns 18swg tapped 

* turn from cold 
+. in diameter C2 0-12pF 

L2 1 turn 18swg hln 
diameter C3 0-12pF 

C4 &BA screw 

lines, tbese were carefully drawn using a Dalo pen and then 
trimmed after etching. The bypass disc ceramics must be 
flow-so.ldered on to the top side earth plane before any of the 
other components are fitted because of the large amount of 
heat necessary. The screen is soldered across the transistor 
with a minimum cut-out so as to provide the best isolation 
between the input and output circuitry. 

References 
[l] Wheeler, "Strip transmission l.ines", Microwave Journal 

Handbook a11d Buyers Guide, 1969. 
[2] G. D. Lean, "A solid-state source for lOGHz", Radio 

Comm1111icatio11 August 1975. 
[3] Radio Commu11icatio11 June 1974, p384. 
[4] Radio Com1111111icatio11 September 1974, p596. 0 

509 



A 10-80m aerial 
tuning unit 
by R. N. HEDGES, OMA, AMBIM, G2HCV• 

THE majority of amateurs today purchase factory-built 
all-band transmitters, receivers or transceivers, and most 

of them are excellent, but the urge to construct still lurks 
within most amateurs. What better way to use this latent 
force is there than to build the tuning unit usually necessary 
to match the transmitter output arid receiver input to the 
aerial, especially since these devices are now becoming very 
expensive indeed? 

The term "Z-match" has tended to become regarded as 
synonymous with the latter-day "aerial tun.ing unit'', which 
it is not. It is certainly not the most efficient type of its species, 
but it is a form which is very convenient and easy to construct. 
The piece of equipment to be described is a " Z-match". It is 
straightforward and incorporates an swr bridge, a switch to 
connect the transceiver to the tuning unit, the dummy load or 
straight through to another coaxial socket, all positions 
utilizing the bridge. It uses components which are relatively 
easy to obtain and solves the problem of finding that elusive 
two gang 250pF variable capacitor; the coils are home-made. 
I ts limitation is that one must be content with what some 
consider the modest IOOW output usually available from 
commercial transmitters. Those with higher aspirations and 
big linear amplifiers must continue their search for that 
wide-spaced 250/250pF variable! 
. The case measures lOin deep, 7lin wide and Sin high, and 
1s made from aluminium. The swr bridge is the standard 
"mo~atch" described by Paul Harris, G3GFN, in the May 
19?4 issue of the RSGB Bulletin. Essentially it comprises a 
16m length of standard 700 coaxial cable with a thin 
enamelled pick-up wire inserted beneath the braiding. As the 
500µA meter is used only as an indicator it need not be accu­
rate; one of the 15/600V units from the old army 19 set is 
quite adequate and still very cheap. 

The 500pF loading capacitor is a standard type used with 

0 "Easccliff," Brooksbill Drive. Harrow Weald, Harrow, Middlesex. 
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valve receiver equipment and must be insulated from the case. 
The tuning capacitor, usually shown in Z-match circuits as a 
two-gang 250pF, consists in this version of two single short­
wave receiver type capacitors-those once made by Raymart, 
Premier, Hammarlund, Cardwell, etc are all suitable­
bolted to a U-bracket and coupled together with a metal 
coupler. Those used were 200pF (but the once popular 160pF 
may well be large enough) and are adequate to tune all bands 
10 to 40m. Only on 80m is 250pF necessary, and this increase 
is obtained by switching a good quality IOOpF fixed mica 
capacitor (C4) in parallel with the tuning capacitor used for 
the low-band tuned circuit-it is switched out for alJ bands 
other than 80m. 

The switch, which should be ceramic, is mounted on the 
U-bracket immediately beneath the tuning capacitor. The 
fixed capacitor should be large enough to pass the current 
circulating, the chocolate size Dubilier, TCC, Hunt etc, used 
abundantly in wartime equipment, being quite suitable. The 
capacitor can be seen immediately under the right-hand 
tuning capacitor in the photograph showing the interior. 

The coils are wound with 18swg tinned-copper wire 
according to the details given in the table. The formers used 
for winding should be of slightly less diameter than required, 

L3 

C4 
1000 Fig 1. T he circuit o f the aer ial 

tuning unit 
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The Interior of the unit 

to allow for the wire springing out when winding tension is 
released. Each coil is kept to shape by four strips of poly­
styrene or other suitable low-loss material, the original being 
strips cut off discarded compute·r glass fibre PCBS. The coils 
are threaded through the holes drilled in them- the inner 

( BOOK REVIEWS ) 
Hi-Fi Choice - Receivers by Angus McKenzie. Published 
by Aquarius Books Ltd. Available from booksellers, price 
£1. 

Those who know Angus McKenzie only as G30SS may not be 
aware that he has a high reputation as an audio engineer and 
Journalist, whose first book In this series, Hi-Fi Choice-Cassette 
Decks, enjoyed wide popularity. This new booklet sets out to 
examine and compare some 80 or more tuner-amplifiers now on the 
market in the £100-plus price range as a first stage to hi-fi (Including 
stereo) reception, but what Is most Important from the radio 
amateur's point ot view is that It breaks new ground In subjecting 
each equipment to an "emc" (electromagnetic compatibility) 
assessment based on its ability to defend Itself against signals 
generated close at hand in the 1·9 and 144MHz bands. As might be 
expected, very few of the equipments tested acquitted themselves 
well under such stress, and this publlcatlon will go a long way In 
alerting members of the general public to the possibility of radio 
Interference and why pressure should be exerted on manufacturers 
to improve rejection. 

Each receiver Is given a comprehensive description of its speci­
fication and performance in a searching programme of technical 
tests. There Is a "best buy" section and a chap1er on "the Ideal 
receiver" in which some 47 technical features are tabulated on an 
"A to F" scale for each of the receivers tested. While none are so 
very inadequate as to receive an F for emc, only 18 merit an A rating 
- in other words if your neighbour buys hlmself a new receiver 
costing more than £100 you have only a 1-in-4 chance that you will 
avoid interfering with It. Angus Is to be congratulated on bringing 
this problem out Into the open and in showing where the blame for 
Interference problems largely lies. 

The book opens with a survey of the basic principles and methods 
of modern radio reception Including stereo coding and decoding, 
and ranges through intermodulation and ergonomics while manag­
ing to steer a roughly middle course between oversimplification 
and "blinding with science", although the hi-fi tyro might be in for 
some hard reading. But the sections on emc and on "hl-fi equip­
ment and the law" demand no technical ability to understand, 
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Coil data 
L1 5!;t, 21n dla, 36in long approximately. 
L2 St, 2!1n dla, 40in long approximately. 
L3 11 I, 2in dla, 70in long approximately. 
L4 6t, 2! In dla, 48in long approximately. 

coil first, and when correctly positioned the wire can be 
cemented to the former strip with " Durofix", etc. 

The aerial input switch SI is a side movement Yaxley, but 
a standard rotary switch is obviously usable. The component 
shown is a good-quality paxolin type and has given no 
trouble but, in view of the amount of current flowing, a 
ceramic switch is much to be preferred. The author was 
fortunate in having a suitably sized 7011 carbon resistor for 
use as a dummy load, but if a similar one cannot be found 
(and he has no knowledge of any source) a suitable load can 
be made by series or para!Jel 3W and or SW carbon resistors. A 
dissipation of about 25W is ample provided power is applied 
only for short periods-as it should be in any case with 
modern ssb transrni tters. 

Thanks are due to G2AOX for the coil design. For many 
years he has used a standard post-war two-gang SOOpF 
variable for C2 an<I C3 in his Z-match. He has green fingers, 
but it might be worth trying. 0 

and should do much to arm the Intending purchaser with the right 
questions to ask when he sallies out to make his purchase. If there 
Is an error here It Is that the book appears to take the technical 
competence of the dealer for granted-too often, alas, he Is a 
salesman who will sidestep a technical question and reply with an 
all-embracing platitude. 

A minor "crib" Is that the standard of English and of proof­
reading are allowed occasionally to slip, but from Alwa to Yamaha 
here Is a readable and authoritative account of the current market 
which should be on your bookshelf not only to show your Irate 
neighbour what "emc" really implies but also to browse through and 
enlarge your own knowledge. Definitely an "A" for value at£1, but 
don't lend It to your neighbour-you probably won't get It back I 

G2YS. 

"Constructors' Guides" 
A series entitled Constructors' Guides has been launched by 
Newnes-Butterworth. These are intended to provide back­
ground information for readers of electronics journals and 
conventional text books, being sources of reference on 
constructional techniques and prototype assembly. 

The first three t itles now available are: Electronic Dia­
grams, 112 pages; Printed Circuit Assembly, 96 pages; and 
Electronic Components, 112 pages. Each book is 216 by 
138mm, limp bound, and costs £1.80. 

Electronics Diagrams: Is aimed primarily at the newcomer and takes 
the reader through the logical steps of building up circuit diagrams 
from basic symbols to complex assembl ies. Printed Circuit Assembly 
deals with the production of printed circuit boards, dealing with 
the practical aspects and showing the stages Involved In translating 
circuit diagrams Into• printed circuit layouts. Electronic Components 
Is Intended to be a guide to choosing and using such circuit ele­
ments as resistors, capacitors, Inductors, semiconductors and 
Integrated circuits. The accent is on the practical aspects of circuit 
assembly to enable the reader to acqtJlre the skill Involved In the 
constructional work. 

The books are copiously Illustrated and the presentation Is clear. 
They will undoubtedlly be of considerable value to constructors In 
all fields, particularly those with limited experience. The volumes 
are edited by M. A. Colwell and published by Newnes Technical 
Books, Borough Green, Sevenoaks, Kent, TN15 SPH. 
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( oscar news l 
AMSAT Phase 3 
When AMSAT-Oscar Phase 3 becomes Oscar 8 the amateur 
satellite programme will have entered a new stage. All the 
spacecraft so far launched have ~n experimental bu.t Phase 
3 is being designed for operational use to provide the 
amateur service with a long life and reliable means of 
communication. With Oscar 8 in orbit, users will no longer 
have a 5 ~mile limitation on range, for a whole bemi· 
sphere wlll then be available. Any station in the northern 
hemisphere will be able to communicate with any other in 
that hemisphere for the greater part of a day in addition to 
stations in the southern hemisphere during shorter periods. 
The possibility of communication will always be there 
irrespective of solar flares, the state of the sunspot cycle and 
other phenomena that can disrupt communications below 
30MHz. 

Fig 1. Artist's impression of the Phase 3 satellite 

The transponders on Oscar 6 and Oscar 7 increase the 
range of a 2m or 70cm station up to 5,000 miles but only for 
about 20min three or four times a day. With the Phase 3 
spacecraft in orbit a whole hemisphere can communicate, and 
round table contacts between stations in Europe, North 
America and Asia could become routine. This couJd intro­
duce a new era in emergency communications and educa­
tional uses of the project. 

The Phase 3 spacecraft will be launched into orbit in the 

Spacecraft characteristics 
Attitude control Spinning spacecraft ( "'=' 120rpm); attitude 
system will be controlled by magnetic torquing near 

perigee to adjust spin rate and axis orienta­
tion. Sun and earth sensors will be employed 

Mlacellaneoua All onboard functions controlled by space­
craft microcomputer. 

Fi nal orbit Apogee (ha 7·1 • re (39,000km) 
characteristics Perigee (hp) .. 1 ·228 re (1460km) 

Inclination (I) 101·5° 
W eight 1201b 
Configuration "Tri-Star" shape, each arm 0·6m long. 
Primary experiment Two high-efficiency, high-power (SOW) 

communication transponders. 
Poweraystem 40W bol from body-mounted solar arrays 

eclipse operation from nlcad battery. 
Propulsion system Small perigee kick motor will be utilized to 

modify Delta orbit. 
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period 1977-8. It is hoped that it will contain two t rans­
ponders the first having an uplink on 145MHz and a down­
link on' 435MHz. The second transponder will have a 
435MHz uplink and a 145MHz downlink. 

Whether the spacecraft will ultimately contain one or both 
transponders will depend upon the time set for launch a?d 
the ability of the spacecraft builders to prepare the equip­
ment within the time schedule. As with many amateur radio 
projects, the whole future of the spacecraft building project 
depends upon the ski ll and enthusiasm of~ sm~ll nu'!l?er of 
persons. Those involved in the Phase 3 project, m addition to 
AMSAT-USA are AUSTRALIS-WIA, AMSAT-Canada 
and AMSAT-Deutschland. It is perhaps unfair to mention 
names but Jan King, W3GEY, Karl Meinzer, DJ4ZC, and 
Perry Klein, K3JTE, are individuals withou.t whose whole-
hearted effort the project would probably fail. . . 

Users of Oscar 6 and Oscar 7 will be well acquamted with 
the problems of planning the passband so that equitable u~e 
by the users of the various modes. may be as.sured. It is 
pleasing to note that in IARU Region I there is very con­
s iderable conformity to the voluntary band plan so that users 
of cw and ssb can operate without mutual problems. The same 
type of discipline will be absolutely vital to operation through 

Fig 2. Expanded view of the satellite 
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Fig 3. The planned 
orbit of the Phase 

3 satellite 

T • 12hr s Apogee= 7•1re=39000 km 

N 

s 
te-tA = 65min Perlgee=1•22B re=1460km 

1=101. 

the Phase 3 spacecrart. Any s tation operating on 145MHz 
in the northern hemisphere may suddenly be heard throughout 
that a rea, and consider for a moment the number of stations 

[ EQUIPMENT REVIEW ) 
Datong Datest 1 tester 
This instrument is a new type of automatic tester for tran­
sistors a nd integrated circuit operational amplifiers. With 
this sophisticated yet pocket-size instrument it is possible to 
test bipolar and field effect transistors and diodes both in and 
out of circuit. Operational amplifier !CS may be tested out of 
circuit. The polarity of the device is not required to be known 
before testing nor whether it is a bipolar or fet: the instru­
ment will provide this information. The test results are dis­
played instantly as one of a number of characteristic patterns 
on an array of six light-emitting diodes. Where it is desired to 
investigate the device further, a number of parameters can be 
measured by connecting the Datest I to a multimeter. Among 
the functions of the instrument are: 

(a) go/no go and pola rity test for tra nsistors in-circuit; 
(b) go/no go and identification test for transistors out-of 

c ircuit ; 
(c) go/no go test for operational amplifiers; 
(d) go/no go test for diodes; 
(e) to determine the pin connections of an unknown 

transistor; 
(f) bipolar current gain; 
(g) bipolar leakage current ; 
(h) d iode leakage test. 

The Datest 1 is powered by an internal 9V P P3 battery. A 
battery check function is incorporated in the instrument. The 
weight including the battery is 200g and the case dimensions 
are 120 by 64 by 40mm. The tester is supplied complete with a 
"tweezer-probe" and a "needle-probe" for in-circuit testing. 
T he comprehensive instruction booklet provides clear infor­
mation concerning test procedures. 

RADIO COMMUNICATION July 1976 

that may be operating on a frequency in the l44MHz band in 
the different countries of Western Europe. Under present 
conditions they are inaudible to each other but through the 
Phase 3 transponder they can all be heard half a world away. 
While the AMSAT organisations a re building and testing 
the s pacecraft it is vitally necessary that the potential users 
should through their national societies and the IARU agree a 
band plan so that the maximum benefit can be obtained from 
the most sophisticated spacecraft yet intended for the use of 
the amateur service. 

Jn the near future there will be further and more precise 
information concerning the equipment that the Phase 3 
spacecraft will carry and also an outline of the ground station 
requirements for reception and transmission. 

For a commercia l organisation 10 design, build and launch 
a simila r spacecraft would require an investment of several 
million dollars. While the Phase 3 project can be accomp­
lished for a fraction of this amount, the funds available to 
AMSAT are limited and are a lready allocated to the fu ll . 
The most effective way of supporting Phase 3 is to support 
AMSAT. Information can be obtained by sending an sae to 
A. Bailey, GJWPO, 5 Erin Way, Burgess Hill, Sussex. D 

Internal view of the tester. See also p 463, June Issue 

While obviously designed primarily for service depart­
ments, R & D laboratories and production areas, this tester 
would be a valuable addition to the workshop facilities o f any 
club or group. Advert isements in Radio Co111111u11icatio11 fre­
quently offer quantities o f manufacturers surplus devices at 
very reasonable prices, but invariably these devices carry no 
type number and present a problem of identification. The use 
of an ohmmeter for testing bipolar transistors often gives 
ambiguous results. Using the Dates! I a batch of unknown 
transistors was evaluated at a speed governed mainly by the 
time it took to insert each transistor into one of the six test 
sockets. 

The tester is attractively cased with clear markings and the 
construction is of the high quality associated with other 
products from this manufacturer . The price of the Datest. l 
(including VAT) with test probes is £52.92. Full information 
can be obtained from Datong Electronics Ltd, 11 Moor Park 
Avenue, Leeds LS6 4BT. Tel 0532 755579. o 
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C 
technical I 

topics ___J 
Pat Hawker, G3VA 

THE recent conference and exhibition at Brighton 
"Communications 76"was the first in the series to be orga­

nized by the IEE and one result is that the convention book 
(IEE Conference Publication No 130) contains no .less than. 87 
papers covering many aspects of mo~ern .radio !ind hoe 
communications. Most of these have little 1mmed1ate rele­
vance to amateur radio (at least for those of us who have no 
ambitions to become computer-controlled, data-transmitting. 
satellite-based communicators) although a Canadian study 
on a search and rescue satellite system is partly based on the 
use of Oscar 6. However, several aspects of current profes­
sional thinking are of considerable interest and of practical 
value and we start this month with a rundown on some of the 
ideas and techniques noted in these papers. 

"Communications 76" 
The prospect of using delay-stabilized surface ac.o~stic wave 
oscillator (sawo) modules as a means of providing s~ble 
oscillators with fundamentals up to 1 or 2GHz turns up ma 
paper from the University o! Edin.burgh. This apl?roach .is 
basically similar to previous l!ems m 7:1' on delay-hoe ?scil­
lators and information has also previously beer:i published 
by M:Uconi. This new paper is concerned with both direct 
and phase-locked sawo systems for mobil~ and hand-held 
radio transceivers. Apart from the very high fundamental 
frequency, the sawo also has the advantage that direct 
frequency modulation .is po~sible. Sin~ the short-term 
stability is good even with a direct sawo (1e one not phase­
locked to a lower frequency crystal reference) there would 
seem a good prospect of usi~g the simpler approach for nc;>n­
channelized amateur operation where long-term and agelllg 
drift is unimportant, so avoiding th~ spurii involved with 
crystal multiplier chains. The sawo, 1t would seem, may at 
long last provide us with the equival~nt of a !GHz crys~I. 
and since surface acoustic wave techmques are already bemg 
developed as bandpass i.f. transformers for consumer 
equipment, the cost should not be inherently high. 

Plessey described their wide-aperture hf df system that 
provides overall accuracies of 1- 2° rms and down to 0·6° on 
ground wave, based on their relatively small "W.ullenweb_er" 
type approach which they also use to provide multiple 

SH 

28 equispaced 
radiating elements 

/ 

directional receiving beam aerials. The same firm is also using 
elevated-feed monopoles (see A RT) to provide a more com­
pact form of conical monopole broadband aerial for hf or 
vhf: an swr of less than 2·5 is claimed over a 10: I ratio (eg 9 
to 90MHz): Fig I. 

Miniature active receiving aerials form an important 
element of the Royal Navy's 1CS3 system (made by Marconi­
Eddystone) since the small element does not pick up t.he 
overwhelmingly-large signals from the many transmitters on 
board a modern warship. Active log-loop aerials are used by 
C & S Antennas to form low-profile receiving arrays (their 
basic unidirectional loop element was described at the 1974 
convention). Another aerial system used by the RN is to 
isolate sections of a ship's mast to provide broadband 
systems as developed by the Admiralty SWE. 

The vital importance of good dynamic range of hf and vhf 
front-ends of receivers is now everywhere recognized. For 
example, a paper from Racal (concerned with a computer­
controlled application of the RA1772 receiver) states: 
"Professional users now recognize and accept the fact that 
the level of intermodulation products is the single most 
important parameter in the receiver specification". The 
RA1772 uses four FETS in its switching-mode mixer. Up­
conversion in a balanced switching-mode mixer is used by 
Marconi in the ICS3 system to provide an ultra linear hf 
mixer. The new Plessey PTRl410 vhf military mobile units 
(replacement of the long-established C42 radio) is described 
as having "exceptional co-siting capability" with tuned rf 
amplifiers using medium-power rf transistors with feedback 
and running at 2W dissipation, and claimed to retain line­
arity in the presence of local signals providing receiver 
inputs up to 2V, and here again a switching mode balanced 
mixer is used with a very high level of local oscillator 
injection (27d8m). 

A system that could conceivably have repercussions on 
144MHz amateur operation is the forthcoming introduction 
of Post Office radio-paging just above 1 SOM Hz in London for 
up to 100,000 subscribers. One must wonder whether the mini­
ature receivers will be knocked out in the presence of local 
144MHz transmitters and it is hoped that this possibility has 
been investigated. Otherwise we may see a rapid growth of 
rpi (radio-paging interference) to add to bci, tvi, afi etc and 
with the blame wrongly put on the amateur signals! 

With so much emphasis on higher frequencies, it is interest­
ing to find that the new fire-ground communication system 
(used operationally at the Moorgate tube disaster) is an hf 
ssb lOW p.e.p. base station and low-power pocket set working 
on about 3M Hz (Plessey). The use of low hf allows the system 
to work in many situations, such as basements and steel­
framed buildings, where vhf or uhf signals cannot reach. 

VXO with capacitors 
Many designs for variable crystal oscillators (vxos) have been 
published, many using crystals with series inductance or 
with both inductance and variable capacitance loading: 
crystal "pulling" by capacitance alone is usually confined to 
frequency trimming of calibrators and similar applications 
where only limited pulling range is needed. However, in 
Electro11ic Design 7, 29 March 1976, Frank W. Noble shows 
that a useful degree of crystal pulling can be provided by 
capacitance alone provided that certain design factors are 
taken into account. For example, a 5 to 7kHz shift with 
7MHz AT-cut crystals is a useful figure for both hf and vhf 
applications. 
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Fig 2. A capacillve vxo that ls claimed to achieve up to SkHz 
deviation with a standard 6MHz AT-cut HC-6 crystal using a 
dual 140pF capacitor (eg Hammarlund MCD-140-D). Layout 
should keep shay capacitances affecting crystal as low as 
possible. O ther types of dual-gate mosfet could be used 

The article analyses in considerable detail this type of 
crystal pulling which Frank Noble believes can provide 
superior stability to other forms of vxo. He concedes that the 
systems using inductors and active circuits to simulate 
inductors can provide greater frequency shifts, but such 
inductive component elements tend to be unstable and the 
crystal operates where the slope of its reactance versus fre­
quency characteristic is relatively shallow. 

The key to obtaining the widest useful pulling of a crystal 
by varying the capacitive loading is to be found in designing 
for the highest possible maximum/minimum capacitance 
ratio, and in practice this requires the lowest possible mini­
mum capacitance. For an AT-cut 7MHz crystal this should 
theoretically be of the order of only 3pF. However, even 
with careful design such a low minimum is unlikely to be 
readily achieved and 7pF is suggested as a more practical 
target ; even this figure is likely to require the use of dual 
air-spaced variable capacitors as in Fig 2. With a Crnax/ 
Cmi11 ratio of 10 and a minimum of 7pF, the maximum 
becomes 70pF, suggesting the use of a 2 by 140pF ganged 
capacitor. This is capable of providing a theoretical frequency 
pulling of about 7·3kHz, although in practice 5kHz is a more 
realistic figure. 

The article also notes that generally to achieve optimum 
conditions for frequency pulling, crystals should be used that 
have plated areas larger than twice the diameter of standard 
crystals: possibly some experimentation with some of the 
large, older types of crystal might be worthwhile. 

Slow-rate rtty 
One of the problems with amateur rtty, it has always seemed 
to me, is that error rates rise very rapidly when conventional 
systems are used at low signal-to-noise ratios. In effect, as is 
well known, considerably stronger signals are needed for 
good rtty operation than for cw or even ssb. The profes­
sionals have attempted to tackle this problem in several 
ways; one notable example is the Foreign Office Piccolo 
system that by integrating parallel transmission of tones over 
a longer period than nom1al is capable of good copy from 
signals virtually buried in noise, but demanding transmitter/ 
receiver stabilities of the order of 1 or 2Hz. Another approach 
has been forward error correction, though in effect this is a 
system that simply adds redundancy and parity checks to the 
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signal rather than tackling the basic problem of achieving 
good copy on weak signals. 

At "Communications 76" another technique was described 
by W.R. Lange of Rohde & Schwarz in the paper " Reliable 
and frequency-economic communication on shortwave by 
bit-rate reduction". This system uses low-speed (12·5 baud) 
rtty but with electronic speed converters to a llow the use ,of 
standard rtty equipment. With narrow-band filtering the 
system can operate at signal-to-noise ratios of much the 
same order as for the equivalent 20wpm cw, making it pos­
sible for the rtty man to work effectively on the sort of 
signals that would provide a real challenge for cw. Further, 
as implemented by Rohde & Schwarz, the system can be 
switched to normal rate rtty operation when conditions 
permit. 

Another attractive feature for anJateur operation is that at 
the 12· 5 baud rate the signal occupies a channel width of only 
about 25Hz so that many more rtty stations could operate in 
a given band without mutual interference, particularly when 
means are provided of slightly shifting the transmitter 
frequency to dodge any interference. While the paper does 
not go into detailed circuitry it would appear from the out­
line in Fig 3 that the speed converter electronics is by no 
means excessively complex and well within amateur capabili­
ties. The system needs good basic frequency stabilities but 
not to the extent of the Piccolo system. 

The frequency shift on transmission is ± lOHz, and for 
reception a selective filter at an i.f. of 30kHz has a bandwidth 
of ± 15Hz. A l MHz clock signal at both ends provides 
synchronous working; shift registers are used as speed 
converters. (Io Fig 3, "J & D" means " Integrate & Dump". 
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Fig 3. The Rohde & Schwartz 12·5 baud (20 wpm) rtty system 
used with SO, 7S or 100 baud equipment and capable of provld• 

Ing good copy on w eak but stable signals 

515 



One aspect of the firm's investigation of this system is that 
in the laboratory, subject to Gaussian noise as simulated 
interference, the system can provide copy on signals that a 
manual cw operator cannot begin to copy. However, in field 
conditions it is admitted that cw improves its relative position 
(though the paper considers the rtty system is still superior) 
because or "the adaptability of a well-trained radio operator 
in the presence of fading effects, the automatic text correction 
because of the redundancy of the language and the high 
selectivity of the human ear with narrowband interference". 
There is of course also the possibility for a cw operator to 
decrease his speed well below the 20wpm rate of the 12·5 baud 
rtty system. 

It would appear that the provision of optional 12·S baud 
facilities would offer real advantages for amateur rtty 
operation, particularly when it is recognized that this still 
provides a 20wpm communication facility. It should be 
noted that the British amateur licence specifically limits rtty 
operation to 45·5 or 50 bauds, but surely the Home Office 
would be prepared to consider a change to these rules to 
allow amateurs to experiment with what seems a very useful 
rtty development? 

Noise, diodes and LEDs 
Steven Whitt, GSKDL, recently drew attention to a source of 
noise that can easily affect vhf reception: the noise generated 
by the various diode·like devices used in auxiliary circuits. In 
his case a specific cause of noise was a voltage indicator 

·arrangement on a band-portable 144MHz transceiver where 
a zener diode plus series diodes and light emitting diode were 
connected in series. This caused excessively high noise level 
on receive, and although G8KDL did not trace the noise to a 
particular one of these components, he readily cured the 
problem by connecting a 5,000pF disc ceramic capacitor 
(Fig 4) across the supply line with the leads as short as 
possible. This completely eliminated all rf noise. 

G8KDL has also recently built a noise bridge for adjusting 
144MHz aerials, and has found that the types of transistor 
often used as diodes for stabilization of af amplifiers in 
low-cost Japanese pocket radios provide a very potent noise 
output audible to well over ISOMHz. When correctly biased 
(9V with series pre-set resistor) the noise output is higher than 
with the BZ¥88 series of zener diodes or from a number of 
other odd junk-box diodes that 
were tried. Even without amplifi· 
cation the stabilizer diodes pro­
vided S6 signals on 144MHz, and 
on mf generated noise equivalent 
to the signals from local broadcast 
stations. 

Fig 4. Voltage Indicator anange­
ment found by GBKDL to generate 
rf nol1e. Cure was to connec:t 
5,000pF dl1c ceramic capacitor as 

Indicated 
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PAOKSB pll vfo 
Last month we reported comments from John Hoare, 
G3Pil, on what he clearly felt to be the extremely useful, yet 
so far undervalued at least in the UK, vhf pll vfo design by 
Klaas Spaargaren, PAOKSB, and reproduced in the July 1975 
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TT. Even before these comments appeared, two other 
appreciative reports on this design bad come my way: one 
concerning its use on 144MHz, tbe other for 70MHz. 

Geoff Suggate, G3NP1, provided a useful check list that he 
hopes will encourage others to tackle this excellent design: 

(I) Like G3Pn, he notes that the more readily available 
SN76660N can be substi tuted for the TBA120. 

(2) He uses MPFJ04 FETS as these provide sufficient output, 
after having tried the 2N3819 without success. 

(3) A 2N706 is used in the crystal oscillator. 
(4) The three oscillators should be carefully trimmed to 

frequency. 
(5) He was unable to make the first of the two crystal over­

tone oscillator circuits work satisfactorily and the aJterna­
tive circuit (Fig 7 of July 1975) was adopted. 

(6) The use of the buffer circuit given in Fig 8 on page 540 
was found to be essential. 

He uses the plI system to convert a Pye Cambridge receiver 
for continuous tuning with the pll vfo output on 54MHz and 
with a Pye transmitter using 8MHz crystals. Not least of its 
attractions, he stresses, is that the entire pll vfo can be built 
for little more than the cost of two crystals! 

This design was originally described in £/ectro11 in March 
1974 and a more recent article by PAOKSB (Electron, No 12, 
December 1975) describes a phase-lock-loop system suitable 
for use with hf receivers having a 9MHz i.f. This has a 5 to 
5·5MHz vfo, a 500kHz spectrum generator and again uses 
the TBA120 (SN76660N) as a phase detector but is neces­
sarily a little more complex than the vhf unit since it in­
corporates diode bandswitching. 

Mobile research at Bath 
An account of the mobile communication research being 
carried out at the University of Bath under Professor William 
Gosling (Na1io11a/ Electro11ics Review, January/February 
1976) throws some interesting light o n a number of tech­
niques which promise to improve mobile working (although 
rather surprisingly nothing is said of circular polarization 
which I suspect will come to play an increasingly important 
role in this field). 

Work 011 the double-sideband diminished carrier (dsbdc) 
system (IT December 1972) is continuing, particularly as a 
means of reducing error rates in digital data and also for 
band-portables where the saving in power consumption is 
seen as important. But a lot of research is also going on in 
mobile ssb, and the team believes that the feasibility of ssb 
for commercial two-way systems "can no longer be d is­
missed". For instance it is reported that "successful field 
trials have been conducted of an ssb quasi-synchronous 
system which demonstrate that ssb, although in channels 
only 6·25kHz wide, can tolerate substantially greater fre­
quency offsets and Doppler shifts than either a.m. or fm 
quasi-synchronous systems in 12·5kHz channels. This is a 
matter of great practical significance, but in order that ssb 
can be used effectively it is also necessary to demonstrate that 
effective ssb transmitters can be constructed, of good power 
efficiency and not likely to cause excessive spectral pollution; 
that ssb receivers of adequate frequency stability can be made 
at economic cost, and that the severe problem of impulsive 
noise in narrow-band receivers can be effectively met. 

"Single-sideband transmitter research has concentrated on 
transmitters using high-level modulation which thus avoids 
the need for linear amplifiers. In this way spurious emission, 

RADIO COMMUNICATION July 1976 



always a difficult problem with ssb transmitters, can be 
reduced to a low level. It is commonplace to require a.m. 
transmitters to produce spurii 70dB down at the centre of 
the adjacent channel and this can now be met by ssb trans­
mitters developed at Bath despite a halving of the channel 
width. Efficiency, defined as ratio of total rf output power to 
de input power, can be comparable with that of an a.m. 
transmitter. rr, on the other hand, efficiency is defined as the 
ratio of sideband power to input power, the new ssb trans· 
milters are very much more efficient than the a.m. equip­
ments that they would replace. 

"With regard to ssb receivers, a new automatic frequency 
control system has been developed which is based upon the 
introduction of inaudible distortion into the transmitted 
audio signal. This is subsequently detected in the receiver and 
used to correct any frequency drift or Doppler shift which 
may have occurred. The system is capable of compensating 
frequency errors of up to several hundred hertz in the re­
ceiver and thus, together with modern highly stable crystals 
and the use of synthesizers, overcomes the frequency stability 
problem. 

"With regard to impulsive noise reduction, a very exten­
sive study has been carried out of the practical advantages to 
be gained from the use of noise blanking and noise clipping 
of varied degrees of sophistication. This study, based upon 
digital simulation, is the first exhaustive theoretical treatment 
of these methods of noise reduction and shows that they can 
lead in the most favourable circumstances only to a modest 
reduction of receiver impulsive noise. Attention, therefore, is 
now being concentrated on so-called 'smear de-smear' 
systems, which involve a suitable process of the modulating 
signal through dispersive networks before transmission and 
inverse processing in the receiver. In this way the original 
signal is restored in the receiver but the inverse dispersive 
networks can produce a substantial reduction in the peak 
value of impulsive noise." 

This supplies several clues to novel techniques which could 
be useful to amateurs: for instance, high-level ssb modulation 
to avoid the need for linear amplifiers and the new ideas 
for noise suppression. 

Square-wave timer 
Tbe 555 integrated circuit timer bas been widely used by 
amateurs; but when forming an astable multivibrator it 
normally produces a pulse-type output having only a brief 
duty-cycle. This means that the digital output consists of a 
series of short sharp pulses, and additional pulse-shaping 
stages will be needed if a true square-wave output is needed; 
for example, in kcyers and similar applications. 

Jn Elecrronics( l3 May 1976) Frank N. Cicchiello describes 
a 555 timer circuit that automatically produces a 50 per cent 
duty cycle (I : I mark-space ratio) to within ± I per cent. This 
circuit is shown in Fig 5 together with the timing component 
values for frequencies of approximately 0· I, I, 5 and 50k Hz. 
Fine control of frequency can be achieved by making R2 
variable. RI should be at least 10 times the value of R2. 
Circuit operation is governed by the formulas: ti = t2 = 
0·693 (RI x Cl) and T = ti + t2 = 1·386 (RI x Cl). It is 
claimed that for values of supply voltage from 5 to I 5V the 
output frequency should not vary from the values indicated 
by more than about one per cent and that the output is free 
of all switching transients. 

The secret of this modified arrangement is that the time 
constants for both charge and discharge are set by the same 
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Cl 
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5 V • f 

f (d¢slgn) C1 RI (calculat~d) R1 (actual ) r ( actual) 
kHz pF kfl kfl kHz 

0·1 0·05 144 ·3 150 0·0962 

1 0•01 72 • 2 75 0•962 

5 0 · 01 14·4 15 4·61 

50 0·001 14 .4 15 45·3 

Fig 5. A 555 lc timer that provides 50 per cent duty cycle (square 
wave) output. T ime constants f or both charge and discharge 

are set by Rt and C1 

pair of components (RI and C J) and the usual 555 discharge 
pin 7 is not connected. 

Synchronous cw systems 
Tbe use of a synchronous cw system in which the start and 
finish of each symbol is accurately anticipated by the 
receiver has been described in The Milliwatt (and subse­
quently in QST) by Raymond Petit, W7G HM, as perhaps the 
ultimate in micropower systems ; I referred briefly to the 
system in 1T June 1975. 

This work has led Chris Railton, G3YQV, to look into 
various possibilities of using such systems in connection with 
standard ssb transmitters and receivers. However, instead of 
Al keying he notes that, for a given error rate, it is theo­
retically possible to work down to even lower s-n ratios by 
using Fl or, better still, differential phase shift keying which 
he suggests should have a 6dB advantage over Al. 

At the t ime he wrote (I must apologize that this was a 
little while ago) he had already built a keyer clocked by a 
I MHz crystal and using a cmos 14-stage divider to get down 
to 12·207Hz; as well as a modulator capable of producing 
Al, F t and dpsk, and an A l detector using incoherent 
correlation. Tests over a short rf link seem to indicate that 
the theoretical results are being achieved and be was hoping 
to extend the system to provide automatic synchronization 
and then to modify the detector to cope with dpsk. But be 
warns that, like Piccolo, receiver/transmitter frequ~ncy 
stabilities of the order of 1 Hz are going to be needed, calling 
for crystal control on hf and probably a Droitwich-locked 
system on vhf. He would be interested to get in touch with 
anyone already experimenting in this fascinating field or who 
would be interested in doing so (Symphony, Elm Park Road, 
Pinner, Middlx HA5 3LE). 

Digital frequency doubler 
The use of ttl digital integrated circuits to provide frequency 
dividers is well known and widely used by amateurs in the 
construction of crystal calibrators, synthesizers and the like. 
But one seldom sees any circuits for frequency doubling. An 
exception is one by Gerald Vano in Efectro11ic Design, 7, 29 
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Fig 6. D igital frequenc),I doubler using hex-inverter le. It can 
operate between 1Hz and 100kHz. G1 to G6 hex inverter (eg 
MC840P), D1, DZ 1N914, C to have reactive capacitance of 
1,0000 at i nput frequency derived from formula Xe ~ 1,000,000/ 

(2rrfC) where f Is In hertz, C in µF and " about 3·14 

March 1976. This system, Fig 6, requires a square-wave 
input is stated to be limited to frequencies under about 
IOOkHz, and provides an approximately symmetrical 
square-wave output. 

It requires the use of six inverter gates such as those in 
various hex-inverter devices (eg MC840P), a couple of 
IN914-type diodes and a single fixed capacitor selected to 
provide a reactance of 1,0000 at the input frequency. Where 
almost perfect symmetry is required the fixed capacitor may 
be padded with a series o r parallel resistor. 

The input signal is split into two components, phase­
shifted by 90° (inverter gates GI and 02 and capacitor Cl). 
The four output gates are cross-coupled by DI and D2. 

It is claimed that this arrangement is very stable and that 
several such doubler stages can be cascaded if required. 

More on car regulators 
The item from John King, G4CFJ, on interference-free 
electronic car regulators (IT March 1976, Fig 7) has 
prompted Dick Halls, G3EIW, to add some further sugges­
tions. He writes: " I had been thinking of pointing out that 
with a series diode in the line side and an electronic regulator 
fed from the battery, most generator car charging ciicuits 
could a lmost equal the results obtained from the average 
alternator. However, G4CFJ 's circuit needs only one small 
change to achieve this result. If TR2 is fed from the battery 
via the ignition switch, the charge will start at much lower 
engine revolutions than when fed from the armature. Most 
alternators have a wound field fed from the battery which 
enables them to generate at low revs. A diode across the 
field may be a wise precaution to avoid possible damage to 
TR2." 

Low-noise power MOSFETs 
From time to time I have referred to the use of power fet 
devices, either as rf power amplifiers for transmission or for 
providing high dynamic range in receiver rf amplifiers or 
switching mode mixers. Recently Ed Oxner of Siliconix has 
drawn my a ttention to some interesting new devices just being 
introduced by his firm. One of these is the VMP4 "Mos­
power" device which appears to be especially suitable for 
medium power vhf amplifiers operating in Class A, B, C or 
D. This enhancement mode device is not only capable of 
providing over lOW rf output for0·4W input at 144MHz, but 
is also exceptionally promising as a linear small-signal 
receiver amplifier with a noise figure of 2·3dB measured at 
l 46MHz. A lower-price device in a T05 package may appear 
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before very long. Current price and availability in the UK 
are not known. 

Typically, when operated from a 26V supply, the VMP4 
may have a drain current of the order of l ·6A, and Siliconix 
claim that the device is immune to thermal runaway, 
secondary brea.kdown and can withsta.nd any swr presented 
by a load; it is also rated at a minimum of IOdB gain at 
200MHz. 

Also in this series is the VMP-1 Mospower device for 
switching and amplification, for such applications as a relay 
driver with cmos logic or lamp driver with ttl, or two devices 
forming a transformerless audio amplifier. 

Noise suppression with non-linear filters 
Richard J. Harris, G30TK, draws attention to an unusual 
technique that appears to have considerable promise as a 
means of eliminating impulsive noise spikes from signals, by 
operating as a form of "rate of change" limiter as mentioned 
before in ITand ART. A special low-pass non-l'inear filter has 
been ii1troduced for such applications by the American firm 
Non-Linear Filters (UK agent Lyons Instruments Ltd of 
Hoddesdon, Herts), and its operation is fully described in 
B111feti11 IPI·l. However, G30TK has outlined some ways in 
which he believes that such a filter could be fashioned using 
standard integrated circuits: Fig 7. He writes: 

"From reading the data sheet, l surmise that the method of 
operation is by using what is normally considered a nuisance 
in amplifieis, namely, 'slew rate limiting'. The filter faithfully 
reproduces the i11put waveform, without phase shift, pro­
vided that it is changing its amplitude with respect to time 
less than some critical rate (determined by the value of 
current sources charging capacitors). If this critical rate is 
exceeded by the input waveform, the filter is incapabk of 
following it and its output will rise or fall linearly with time 
unt il the input waveform has slowed down sufficiently for it 
to catch up. Because this filter uses slew rate limiting, there is 
a direct relationship between the amplitude of the highest 
frequency sine wave that can be passed without distortion 
and its frequency , since the larger the amplitude and/or the 
higher the frequency the greater becomes the maximum rate 
of change. 

"The manufacturers of this form offilter claim great things 
for the approach, particularly its ability to suppress impulsive 
noise (since it cannot slew its output fast enough to follow 
spikes) and they mention various applications such as filtering 
the audio output of communication receivers and reducing 
the effects of scratches on gramophone records (noise due to 
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Fig 7. G30TK's suggested non-linear fllter used as a rate-of· 
change a.m. noise limiter 
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Fig 8. Voltaoe·t uned f orm of non· llnearfllter 

scratches appears largely in the form of spikes and can thus be 
substantially reduced with this technique without reducing 
the audio bandwidth). 

"The finn also manufactures a voltage-control.led version 
and, although the data sheet does not indicate the circuit 
techniques used, I have devised a simple circuit which will do 
this (Fig 8). This is based on the RCA operational transcon· 
ductanceamplifier type CA3080which has a current drive out· 
put (rather than a voltage drive output typical of conventional 
operational amplifiers) the maximum value of which is set by 
an externally derived bias current. The bias current can be 
varied over a range of five to one by means of the 5k!l 
potentiometer and, with the capacitor value indicated, 
corresponds to a filter cut·off frequency from 1 to 5kHz for a 
JV pea.k sine-wave signal. 

"To be effective as a noise limiter, the amplitude of the 
input signal must be kept under control since the cut-off 
frequency is a function of amplitude. This could possibly be 
achieved in the filtering of the audio output of a com· 
munication receiver, say, by placing the filter before the 
volume control and letting the age hold the signal constant. 
Alternatively, some audio output could be rectified and 
smoothed and used to adjust the bias current of the filter in 
such a way that any variation in the cut-off frequency of the 
filter due to amplitude changes are cancelled. Fig 8 shows 
how this could be achieved to make an a.m. noise limiter/ 
audio filter. Assuming 100 per cent modulation, the audio 
component peak value and the de component due to the 
carrier are in a direct 1 :2 relationship and the latter can be 
used (after smoothing with Ra and Ca) to set the cut-off 
frequency of the filter, in conjunction with R1, and Cb." This 
subject is also covered in Electronics 1 April 1976, pp 82-83. 

Mobile safety 
Last year (TT April 1975) Jan Mant, G8AVJ, drew attention 
to the danger of the beryllia contained in some silicon planar 
transistors. At "Communications 76", M. Arrowsmith of 
Pye added to this warning by writing: "Beryllia has a unique 
combination in that it is a good insulator but also a first· 
class conductor of heat. It is a hard, clean material which is 
normally perfectly safe to handle. However, beryllia dust is 
highly toxic and can prove fatal. Dust or chippings can be 
formed by accident or even deliberately by someone not 
aware of the danger. So where is one to find beryllia? How 
can it be recognized? An experienced engineer is likely to 
know that beryllia can be found in .rf power transistors. On 
the other hand, exposed beryllia in the form of, say, 
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washers is indistinguishable from ceramic. It is therefore 
important that all items containing this material be clearly 
identified in an equipment manual." 

This seems a clear indication that beryllia may be found 
not only in some transistors but also, for example, in the form 
of washers used in the mounting of power transistors on a 
chassis or to heat sinks. It is well worth remembering this 
warning when dismantling or modifying solid-state equip­
ment stemming from the professional market. 

A check-list of safety factors for mobile radio designers 
also appears in this paper, as follows: 

(1) Fixings on dashboard-mounted equipment should not 
be likely to break away under impact. 

(2) No sharp edges. 
(3) Recessed controls behind an impact·absorbing panel. 
(4) Fire resistant grades of glass-fibre boards for printed 

circuits. 
(5) No exposed beryllia. 
(6) No components operated beyond their ratings. 
(7) Adequate installation instructions with special advice 

to users with electronic fuel-injection systems or anti-skid 
devices. 

In respect of item (7), M. Arrowsmith notes that there have 
been instances where rf from a mobile transmitter has 
resulted in the malfunctioning of electronic fuel-injection 
and anti-skid braking systems on trucks plus other less 
serious occurrences. rn such cases, he points out, it is difficult 
to categorize either the transmitter or the electronic systems 
as intrinsically unsafe, though together they may form a 
potentially lethal combination. 

Feedpoint impedance 
Carl C. Drumeller, WSJJ, very rightly takes me to task for 
letting slip through in a recent TT a statement that clearly 
confused "radiation resistance" with "feedpoint resistance" 
or more correctly " feedpoint impedance" (in excuse, it did 
not affect the idea under discussion). As he points out: 
radiation resistance is the convenient fiction to describe the 
loss of power to space; it is determined by the configuratio.n 
of the radiating device and by its environment. Feedpoint 
impedance is quite another matter. A half-wave antenna at a 
certain height above ground may have a feed point impedance 
of73!l at its centre. But that same antenna, with nothing done 
to affect its interface with space, can be delta fed from 6000 
open-wire feeders with a perfect match. 

"There is no reason," he adds, "to confuse the two, yet 
often no distinction is made. It is no wonder that so many 
amateurs have such a hazy, even fuzzy, concept of antennas, 
feedlines, the junction between those two, and the effect of 
impedance mismatch at that junction upon the sending and 
impedance of the transmission line." 

My apologies for adding to the fuzziness and I have 
humbly written out "radiation resistance is not feedpoint 
impedance" one hundred times. I feel almost as bad as I did 
at seeing that confounded 1971 April Fool joke of Radio· 
REF(the "NASA" audio filter for male and female voices) 
solemnly turn up once again in the June 1976 issue of Hom 
Radio! Luckily it was ascribed to NASA and not to 7T or 
Radio-REF. 

Feedback 
If you are building Bob Heaton's transistorized OZ7BO 
keyer (May IT) you have probably already spotted that the 
RLAI relay contact is shown open when it should be closed. 
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The Interference 
Survey 
by J. W. SWINNERTON, G2YS 
Chairman, Interference Committee 

Origins 
About five years ago two members of the RSGB Inte rference 
Committee, Ian Jackson, G30HX, and Andrew Holloway, 
G3VUQ, paid a number of visits to local groups to talk on 
tvi matters, and they discovered that not only did the 
incidence of interference and attitudes towards it differ 
greatly from what was widely believed, but also that the per­
sistence of such attitudes could be detrimental to the hobby. 
Comments such as "I never get any tvi because r don' t 
operate during tv hours" or''! haven' t tried any cures for 
tvi, so l just stay off" were all too frequent, and suggested 
that band occupancy was being reduced to a point at which 
the very retention of certain bands could be in danger. 

It became apparent also that the figures given in the 
annual Home Office statistics for interference-while accu­
rate to the base on which they were formulated--<lid not give 
the full story, because there could be many more cases where 
Post Office investigators were not called in: the amateur went 
off the air, the complainant refused an investigation, and so 
on. Yet the "official" figures were those to which equipment 
manufacturers referred when they wanted to show that the 
problem was a negligible one, no precautionary steps were 
called for, and the problem could be neatly "swept under the 
carpet". In this attitude they were-make no mistake­
abetted by the inertia of amateurs themselves- we were our 
own worst enemies. 

Clearly an investigation was called for, and it had to be 
valid both statistically and sociologically. So over a period of 
a year a questionnaire was devised, revised, tossed around 
and tested on "guinea pig" volunteers at club meetings. 
Again the sample results were assessed for validity; words 
a ltered here, meanings clarified there, until finally the survey 
in its published form (Radio Co1111111111icatio11 May 1975) was 
evolved. 

Exhaustive-or exhausting? 
No one cla imed that the survey was anything but a compro­
mise, with reasonable conciseness at some sacrifice of ' 'alidity. 
While not entirely lacking in expertise, the .I nterference 
Committee was perhaps long on statisticians and short on 
sociologists. Many questions went unasked, not because the 
committee did not think of them, but because they would 
have extended the survey to a point where many members 
would either not have attempted it or their enthusiasm and 
interest would have waned long before the end, so leading to 
minimal or distorted returns. The compromise had to be such 
as to induce as many members as possible to complete and 
return the form. A return of 1,221 forms (at members' own 
expense) was just sufficient to give a result which could be 
related reasonably to the amateur "population". 

Readers may have wondered why the results have taken so 
Jong to publish. In the first place, it was decided to allow a fu ll 
measure of time for returns to come in, and in fact they were 
still coming in four months after publication. Second, there 
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Fig 1. What the survey showed 

were over 30,000 separate entries to be checked and cross­
checked. Certain questions were framed so that they checked 
the validity of others-this is a usual sociological techn ique 
- and apparent inconsistencies had to be studied and 
evaluated. All this takes time, and the fi nal reckoning has to 
be "synoplic"-this enormous task was undertaken by Ian 
Jackson, and the results are a tribute to his energetic pursuit 
of knowledge in the service of bjs fellow-amateurs. 

A matter of form 
As a nation we are perhaps becoming "form-happy", so it is 
not surprising that some answers showed evidence of con­
fusion. At the same time there appeared an overwhelming 
desire to be helpful, and many found it well-nigh impossible 
to confine themselves to pure statistics. It seemed that blank 
spaces just had to be filled: to write "cure not completely 
successful" was apparently more satisfying than putting "O", 
but it did involve that much more time to sort out a true ans­
wer. Those who wanted to "spread themselves" were given 
Section 5, but not everyone cared to use it. One enquiry was, 
"Why no space for callsign ?" Those who wished to preserve 
their anonymity were given the opportunity to do so-the 
enquirer answered his own question by signing his own name 
and callsign in Section 5. 

All Section 5 comments were welcomed, and were closely 
studied whether complimentary or critical, but it is empha­
sized that the survey was primarily statistical : anyone who 
would like to write to the committee at length is welcome to 
do so. It does seem, however, that the opportunity was 
missed to enquire about "tvi in reverse" from line time-base 
radiation; this is a wider problem than was believed at the 
time. Perhaps it is appropriate here to draw members' 
attention to the " no interference" clause on the back of the 
television receiving licence, which has yet to be tested, but 
could with advantage be pointed out to the owner of an 
offending receiver. Who wants to take it from there? 

The comments gave a revealing insight into members' 
attitudes, and were often not without humour. But they also 
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betokened a negative a ttitude that must change if we are to 
overcome the interference problem. Those who fail to grapple 
with their breakthrough cases are doing a disservice to them­
selves a nd lo their fellow-amateurs: by staying off the air they 
a re inviting other interests to take over our bands by default. 
Here are some typical comments: 

"The PO e11gi11eers suggested the fitti11g of several filters of 
whklt I would have to pay tire cost. As a result I have gone 
voluntarily QRT." This appears to be an incorrect assump­
t ion; why was the Society's assistance not sought ? 

"S1a1io11 opemtio11 is at times a11d i11a111a1111er co11venie111/ 
acceptable to rite party s11fferi11g i111erfere11ce." Perhaps the 
amateur likes to be dominated? 

"Relatio11ship already strained for other reasons: have cut 
operalio11 severely to preve111 upsets." Intimidat ion by a bully? 

"Messrs- - said their eq11ipme11t could 1101 be at fault, so 
with owner' s permission jilted chokes and capacitors i11 ls and 
pu leads- i11stallf cure." We hope the details were " leaked" 
back to the manufacturer ! 

" ... colou,. tv which the 111a1111fact11rer admits to but is 1101 
prepared to do anything about." Again no reference to the 
Society- how can we "educate" the manufacturers without 
evidence? 

"My experience is tlwi the cure is never complete. Audio 
systems are impossible to correct if transistor types." Secure 
in his knowledge, o r in the lack of it? 

''One always feels that someone is suffering in silence." And 
the tv manufacturer is laughing all the way to the bank. 

''My only trouble was wit!t a very objectionable neig!tbo11r, 
11oiv happily removed." We had o ur moments! 

The findings 
It is impossible to encompass the full report into the pages of 
this journal, but some tables a re given which illustrate some 
of the results evolved. Members and organizations wishing 
to study the full report can obtain copies at 60p each on 
application to the general manager at Society headqua rters. 

The return of 1,221 forms represents just under 10 per cent 
of licensed RSGB membership, or about 5·7 per cent of a ll 
UK licensees, and provides a cross-section from which 
reasonably valid inferences can be drawn relative to the 
whole amateur ''population". 

From Table I it can be seen that JO per cent arc "severely 
wor ried" about causing interference . If this leads the group 
to c urtail or abandon operation then band occupancy could 
be curtailed by some 2,000 over all bands. The implications 
for vhf/uhf bands could be serious, since other interests are 
casting envious eyes upon them, and a lack of activity by 500 
C lass B licensees alone would leave "wide open spaces". 

Band problems (Table 2) reveal tha t I ·SM Hz is least 
troublesome, whereas 3·5MHz is beset with problems, as is 
144M Hz. The widespread use of fm o n 144MHz does not 
avoid difficulty fo r 31 per cent o f Class B licensees o n this, 
their most popular band. The 70MHz band is relatively 
unpopular with "B to A" licence graduates, probably because 
they are busy exploring the newfound delights of the high 
a nd lower frequency bands, and wish to avoid interferin g 
with fm broadcasting. 

Amateurs living in a " wired tv" a rea represented about 
10 per cent of the total, but their interference problems were 
noL significantly different from their "receiving off-air" 
fellows. If they did " leak" into a wired system the results 
cou ld be devastating, but usually one c ure cured aU. 

Post Office investigators were involved in about 30 per 
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Table 1. Concern over interference problems: 
percentage of all licensees 

Answers to All H olders of H olders of Holders of 
Question 3 licensees Class A Class B Class A /B 

licences licences licences 
Not worried 
Sllghtly worried 
Moderately worried 
Severely worried 

25·96 
36·45 
25-75 
10·07 

24·61 32·8 2t ·83 
37-88 32·0 35·92 
26·78 21-2 27-46 
10·25 9·2 10·56 

Table 2. Restriction of operation by bands: 
percentage of all licensees 

Band 
( MH:r) 

1-8 
3·5 
7 

14 
21 
28 
70 

144 
432 

Interference Interference 
known to occur feared-not proved 

{%) (%) 
s·os n1 

19·67 7·52 
13·29 5·15 
2t·22 9·17 
23·59 13·08 
t9·98 10·81 
7·21 5·46 

15·15 3·t9 
3·36 1·97 

T able 3. Incide nce of interference by types 
Porc•ntave T VI 8CI AFI 

wUh no Percent· Ca.sea Pe rc•nt• Cuet Percent- cases 
Interfe rence age with pe r age with pe r age with per 
of any kind none UcenHe none llcen1ee none licensee 

All 
licensees 8·76 17·36 2·65 55•61 O·U 32'93 1·24 
Class A 7-6 16-04 2-72 55·24 O·U 32·93 1-24 
ClauB 14·0 24-0 2·3 63·6 0·68 33-8 1·06 
Clau A/B 6 ·4 13·38 2-83 43·66 MM 22·54 1'1i2 

cent of cases of tvi, and this fact is important rela tive to the 
figures published in Tech11ical Topics in the September 1975 
issue of Radio Com1111111ication. If the PO deals with an 
average of 1,044 cases yearly it appears that some 2,436 more 
are /l l!VCI" repol"ted to the PO. or the 3 ,480cascs each year, the 
amateur himself cures 1,600. Assuming that the PO cure all 
cases referred to them, then some 836 cases (24 per cent) 
remain uncured each year. Since only nine per cent of tvi 
cases were cured by modifications to the amateur statio n, it 
would seem that set manufacturers have a lo t to answer for. 
T he average amateu r has an 83 per cent chance of having tvi 
problems, but a 50-50 chance of curing them by fitting an 
external filter. So why do not the manufacturers i11corpora1e 
the filter a nd at a stroke reduce the man-hours of PO work 
and the threat to good-neighbourly relations involved? 

As for radio interference, it is found that the PO was 
involved in only 14 per cent of cases. The actual number of 
cases was therefore nearer to 721 than the PO figure of IOI 
per year, with 418 uncured. Only 5· I per cent of bci was cured 
by sta tion modification. Cures at the receiver were effective 
in only 46 per cent of cases, probably because so many 
listeners use spurious-respoose·prooe a.m. portables. 

The audio scene 
F rom correspondence addressed to the committee, ii is 
evident that afi is becoming an increasing problem. While 
audio equipment is unlicensed and therefore unprotected, 
there is nevertheless a degree of PO involvement reported. 
This may be because engineers are a lready visiting complain­
ants to clear tvi/rfi cases, but it also suggests a commendable 
willing ness on the part of the engineers to be helpful. Since 
audio.only equipment is by definition not a receiver , blame 
for pick-up rests squarely on the lack of protective devices 
incorporated in the design. Only four per cent of all cases 

( Conllnued on p 524) 
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22nd International 

VHF Convention 
Almost J ,000 people from all parts of the UK, and from 
France, Germany, Holland, Italy, Japan and the USA, 
attended the 22nd International VHF Convention, which 
this year was held for the first time at Brunel University, 
Uxbridge, on 8/9 May. The facilities at the new venue were 
first class and confirmed that the event bad outgrown its 
previous venue. The additional space for formal and in· 
formal activities, the excellent catering arrangements, and, 
for the over 100 visitors who stayed overnight, the accom­
modation, were greatly appreciated by all who attended. 

Opening addresses 
The convention was opened by Dr E. J. Allaway, G3FKM, 
RSGB President, who spoke Oil the role of the Society in 
promoting the geReral advancement of amateur radio. He 
pointed out some of the Society's achievements in recent 
years, particularly those resulting from its relationship with 
the licensing authority, such as Class B licences, extended 
microwave allocation, and permission to establish and use 
repeaters. A continual dialogue is maintained with the Home 
Office and the Society is appreciative of the rapport which 
results from this. 

Research into microwave propagation was being led by the 
RSGB, and the beacon network was part of an international 
project conceived by the Society. The Society's publishing 
activities were in the forefront of the field in range and 
quality, amply illustrated by the considerable demand for 
the Society's books overseas as well as in the UK. 

Dr Allaway concluded his opening address by referring to 
the 1979 World Administrative Radio Conference. He 
warned that bad behaviour by a minority on the air might 
well contribute to the loss of amateur frequency allocations 
to other services at the conference. 

This reference served as an introduction to the next 
speaker, Mr R. F. Stevens, G2BVN, the Society's Telecom­
munications Liaison Officer, who outlined the work the 
Society was doing in preparation for WARC. A major brief 
was being prepared for the UK representation at the con· 
ference to justify the present amateur frequency allocations 
and prepare a case for greater allocations in future. Bfforts 
were being made to reach agreement with other users of the 
frequency spectrum so that the UK delegation could present 
a composite plan at the conference. 

He pointed out that the RSGB would have no vote at 
WARC: the delegations would consist of representatives of 
the 148 countries who were members of the International 
Telecommunication Union, each of which would have one 
vote irrespective of its size or standing in the world. The duty 
of the Society was to impress upon our own country's dele­
gation and, through the International Amateur Radio Union, 
the delegations of other countries. the value of the amateur 
radio service. This was particularly important in those 
countries which did not look favourably upon the service. 
The IARU represented all but some 3,000 of the world 's 
radio amateurs, including those who are not members of 
national societies, and G2BVN concluded by saying that 
whatever the outcome of the conference, it could not be said 
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Delving among the trade stands 

that the amateur radio service had not done its homework in 
preparing its case for the deliberations which will take place 
there. 

The Saturday lectures 
With the end of the opening addresses, the three lecture 
streams got under way. The scope and variety of lectures (14 
sessions in two days) meant that there was something for 
everyone; the only problem for those with a wide interest 
was that it was not possible to be in three places at the same 
time. 

One thing the GB3SN group does not lack is enthusiasm 
for its project, and this came over strongly in the first lecture 
in Stream A. Particularly interesting was the amount of 
thought devoted to the psychology of operating, and the way 
that the knowledge gained had been built into the repeater. 
This sometimes gave GB3SN the appearance of almost 
human behaviour and judgement, justifying the nickname 
"Susan" given to the repeater. The audience was given a 
wealth of information on the operation of the Hampshire 
repeater, and the point was made that not only did the 
device provide a means for amateurs to contact each other, 
but it was also a vehicle for technical research and the study 
of the psychology of operating. 

Peter Blair, G3LTF, gave an informed and fascinating 
talk on the technique and technicalities of moonbounce 
operation. Theintriguingaspect of this mode to G3LTF is that 
the path is just, and only just, possible using equipment that 
amateurs can reasonably be expected to obtain or construct. 
He demonstrated the calculations necessary to ascertain 
whether a given system was capable of being success· 
fully used in eme experiments, showing that the problems in­
crease with the reduction of frequency. He discussed the 
various problems of background noise, libration fading, 
Faraday fading and Doppler shift, and gave his views on the 
various aerial systems used. As a final tip G3L TF suggested a 
method ot checking whether a receiving system was really 
good enough for serious moonbounce work: incredible as it 
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may seem, a good system will "sec" the star Cygnus some 
I ·5dB above noise. 

While these lectures were taking place in Stream A, 
Stream B was devoted to Oscar, with Pat Gowen, G3IOR, 
and Brian Bower, G3COJ, each giving a lecture on various 
aspects of this fascinating means of communicating over vast 
distances. 

Stream C was devoted to the microwave bands with lec­
lllrcs on L ·3GHz ssb by C. W. Suckling, G3WDG, and 
K. S. Hutchinson, G4ALN; and getting going on IOGHz by 
G.D. Lean, G3WJG, and P. M. Tunbridge, GSDEK. 

The trade exhibition 
Once again the convention was well supported by traders, 
who took advantage of the increased floor area to display 
their wares to the best advantage. Despite the attraction of 
the lecture programme, the trade area was the focal point for 
most of the visitors, who crowded into it throughout the 
Saturday. 

Some 25 firms were present, among them nearly all the 
well-known names in the amateur market. The list of these 
is too long to detail here but, being leaders in the field, most 
are to be found in the advertising pages of Radio Co11m11111ica-
1io11. Inevitably, Japanese equipment was much in evidence, 
but it was pleasing to note lhat more British firms are manu­
facturing products in the over 30MHz range. 

The RSGB bookstall had a queue for much of the day, as 
visitors made their purchases from the comprehensive range 
o f RSGB and other publications on s:ilc. The best-seller was, 
of course, the just-published third edition of the RSGB 
VHF/UHF Manual which had been long awaited by those 
whose interest lies in that part of the spectrum; the demand 
was so great that further supplies had to be delivered on the 
Sunday morning. 

Dining and dancing 
Well over 200 people rounded oIT the first day of the con­
vention at the dinner and dance held in the evening. This was 
greatly enjoyed for its most excellent meal and the ample 
space available for dancing-or just for rag-chewing, once 
again demonstrating the advantages of the new venue. 

The guest of honour was Dr J. A. Saxton, CBE, an 
Honorary Member and Past-President (twice) of the Society, 
while among the distinguished guests were Lord and Lady 
Wallace of Coslany, Mr C. E. Godsma.rk of the Home Office 
and Mr L. E. Howes, G3AYA, editor of Practical Wireless. 

Dr Saxton, proposing the toast "The RSGB", congratu­
lated those responsible for organizing this most successful 
convention. He stressed a need for a strong RSGB. Demands 
for the allocation of frequencies had to be justified, and 
although individuals use the amateur bands, they cannot 
represent themselves at international level. This would only 
be done by the Society and the IARU. ln this Connection be 
praised the work of the Society's Telecommunications 
Liaison Officer, G2BVN, who is also secretary of IARU 
Region 1. 

Responding to the toast, the President of the RSGB, 
Dr E. J. Allaway, G3FKM, confessed (to good-natured cries 
of "shame") that he had not yet operated on vhf but hoped 
to remedy that some day. He spoke of his recent visit to the 
USA when he had the honour of attending the IARU con­
ference in Miami when all three IARU regions had met to 
prepare a concerted policy for WARC 79. He had noted the 
surprising lack of interest in vhf in the Americas, with the 
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exception of the USA, and the phenomenal growth of the 
Citizen's Band with its attendant danger of the media con­
fusing its users with radio amateurs. He concluded by re­
minding his audience that it was up to amateurs themselves, 
by radiating clean signals and conversation, to give them­
selves the best possible chance of retaining and extending 
their frequency allocations after 1979. 

The formalities of tbe dinner concluded with the presema­
tion of the following awards and trophies by the President: 
the John Rouse Memorial Trophy to G8DLZ for his excel­
lent 144 to I ,296MHz low-level mixer; the Surrey Trophy to 
the March & District RAS, winners of the 1975 VHF NFD; 
the Mitchell Milling Trophy to the Bognor University team 
GW3UCB, winners of the 144MHz Open Contest; the VHF 
Manager's Trophy to the Golden Valley Contest Group, 
winners of the 1975 70MHz Open Contest; and the J. Fraser 
Shepherd Prize to G3WJG for the technical excellence and 
boldness of approach of his experimental IOGHz trans­
mitter. 

Finally, before the dancing commenced, the draw for the 
lucky menu number took. place with prizes for both ladies 
and gentlemen. 

The Sunday lectures 
The convention co11tinued on the Sunday with three lecture 
streams. In Stream A, Angus McKenzie, G30SS, discussed 
audio distortion iD transmitters and receivers. As a pro­
fessional audio engineer, G30SS is well qualified to talk on 
this subject, and with the help of tape recordings be gave a 
fascinating lecture. His experiments to show the improved 
readability of signals in noise with proper clipping and 
limiting were most impressive, and he demonstrated that it 
was possible to copy speech solidly up to 4dB below the 
noise level. He described some of tbe elementary design 
faults in imported commercial equipment, and the effects of 
these in terms of the hash and spurii transmitted by certain 
144MHz "black-boxes". 

This was followed by an open forum with members of the 
VHF Committee and VHF Contests Committee dealing with 
various subjects raised from the floor. There was lively dis­
cussion and no shortage of questions. Contests questions 
ranged over a wide field from mixed "dx" and "local" con-
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tests on 144MH:z to scoring methods and selection of dates. 
Several questions to the VHF Committee dealt with the way 
that WARC was likely to affect the vhf/uhf spectrum. 

Stream B again dealt with Oscar, with lectures by David 
Wallard and Manin Sweeting, G3YJO, followed by a general 
discussion on Oscars. 

Microwaves was again the subject of Stream C, and in­
cluded lectures on microwave Yagis by Mike Walters, 
G3JVL, and on microwave dishes by Dain Evans, G3RPE. 

Finale 
So the convention ended, and al l agreed that in the history of 
VHF Conventions the 22nd had been the best yet. 

The Society would like to thank all those who worked so 
hard to make the event such an outstanding success. O 

UK REPEATER STATUS 
(Compiled by RSGB HQ) 

Coll1lgn OTHL OT H Chin• N otes 
GB3PI AM71F Barkway R6 

} ........ , GB3BC YL35A Myndd Machen R5 
GB3MH Malvern HUia R7 
GB3LO ZL50E Crystal Patace R7 
GB3SN ZL75B fourmarks R5 
GB3PO AMnJ M artlesham R3 
GB3NA :ZN33A Barnsler R3 
GB3CS YPOIE Blockhlll R5 Ucen1ed-ope1•tlon Aug/Sep 76? 
GB:IHH ZN&IA Bmton R4 Operational 
GB3LT ZL.080 Lui on RBIO Llcensed-()pendion unknown 
GB3NB AMIBA Sncton R7 Llcenctrefused by HO 
GB3PY AM51A Cambridge =~••. i Oporollonol (43"951/p) 
GB3BM Slrmtngham 
GB3NC YK558 St Austell RS Oporotlonol 

GB3GN Aberdeen :~ Awaiting comploteptoposel GB3TR Torquay 
GB3NI N Ireland R5 Proposal Just received 
GB3RF YN19E Burnley RI 

} Awaltlngllconceftom HO GB3KR AL670 Dover R4 
GB3WW XL30A Carmel R7 Llcon1od-operatlon unknown 
GB3MP YN54A Moel-y-Pt.rc R& Oporotlonol 
GB3LI Liver pool RB6 UHF Phase 2 (awaiting proposal) 
GB3ER Danburt RB10 Llcent ed-opetatlon July 76? 
GB3CI Corby RB2 Ooeratlonal 
GB2SO YK31A Portland 

RB14 } GB31H AM76C Ipswich =~4 Llcenaed-operatlon un~nown GB3HR Zl.29F Bushey 
GB3NS Zt.59C Ban stead RBtO 
GB3BO Bedford R8' Opetatlon.al 
GB3PH Portsmouth RB2 Llconaed-cperatton unknown 
GB3WS AM74C Sudbury RB5 Oporallonat 
GB3BR Brighton RB6 Llconse~perollon Auo/Sop 7&? 
GB3LV Ches hunt RB2 Llcetnud-operallon 26 June 76 7 
GB3CB Birmingham RB1' UHF Phaae 1 (awailing flee nee) 
GB3HU ZL29H Hull RBtO Llcen1ed-operatlon unknown 
GB3CH XK?7C ECornwall RB2 UHF Phat02(awolllng propasal) 
GB8MR YN60C Manchester RIM Oporallonnl 
GB3LW ZL40E Central London RBS Llcon1od-ooeratlon unknown 
GB3LL YN520 Llanddulas RB4 Operntlonol 
GB3SH NW Kent RIM UHF Pha101 (awaiting llcence) 
GB3TW Tyne and W eer R5 Awaiting complete proposal 
GB3EK AL48F Margate := } '"-~"~'M••-· GB3ME Rugby 
GB3GL Glasgow RB14 
GB3EO Edinburgh RB1' 
GB3BN Bracknell RIM 
GB3BS YL48A Bristol RBIO UHF Phuo2(awaltlno proposal) 
GB3FC fyldeCoast RB2 
GB3PF Pendle Forest RB5 
GB3NH :ZM66A Northampton RB1' 
GB3ST YNBOE Stoke on Trent RB2 Opotallonal 
GB3KL Kinas Lynn RB4 } 
GB3NR Norwich RB2 UHFPhose2(owaltlng oroposol) 
GB3YL Yarmoulh RBt4 
GB3MW Bushey 23cm Awaiting p1oposat 
GB3LE Leicester RBtO UHF Phaae2(proposol received} 
GB3HP Aylesbury RBZ } 
GB3WY Oueen1bu'l RBIO UHF Phato2(owaltlng propoHI) 
GB3BK E llsle) RB6 
GB3CR YN75.A Mold RB& UHF Phou 2(proposal received} 

• R- VHFrepeatera; RB=a UHFres:ieelera 
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The Interference Survey 
( conl/nued from p52t) 

were cured by modification to the amateur station, and this 
was most likely to involve re-positioning of the aerial to 
reduce strong local field strength. Jn 33 per cent of cases it 
was necessary to modify the audio equipment internally ; 
18 per cent externally. Thirty-three per cent of respondents 
reported "No afi", but with the replacement of old valve-type 
audio installations by transistorized music centres the 
problem will increase unless manufacturers raise their 
immunity standards. 

"Funnies" 
Some members encountered problems outside the expected 
limits, and the range may well not be exhaustive. Herc is a 
selection: 

'"One residence is affected-it has a damp-proofing con­
sisting of an alloy foil under the plaster. The owner also 
suffers QRM from Gas and Electricity Board mobiles." 

"Operation caused ;;in electric clock to speed up." 
" RF pick-up into a transistorized central heating pro­

gramme controller caused the heating valve to malfunction•:. 
"A case of deaf-aid interference (NH model); only cure 1s 

to switch off while person walks by". 
And a possible case of ttvvii?: 

"Many people round here look at two stations at once·• 
(sic). 

To sum up 
From the returns it is possible to formulate a picture of 
"'Mr Average Amateur". If he experiences any interference 
problems a t a ll . he suffers about three cases of tvi (his own 
tv and two others?) a case of bci and two of afi. * He is not 
entirely convinced (as he should be) that interference can be 
cured, and he is too prone to fears (often unfounded) that 
limit his operation. Many of his cases are not reported to the 
PO, so that the Home Office statistics understate the problem 
to a considerable degree. This is fortunate for the compla­
cency of the manufacturers, who continue to deny that any 
problem exists. With the growth of private radio services 
(including amateur) the problem can be expected to increase, 
and Mr Average Amateur can expect the situation to get 
worse before it gets better, unless he faces up to it squarely 
by (a) using his equipment; (b) facing up to interference 
problems, technical and social; (c) keeping in touch with the 
Society and seeking its help in difficult cases. 

Tt is accepted that the statistical analysis of the survey has 
not been pursued to its possible limits, but the committee 
did not wish it to become a purely academic exercise, and any 
social statistician who wishes to delve further into the da ta is 
at liberty to do so if he undertakes to acquaint the Society 
with his findings. The full data and comments run to 18 
pages and Ian Jackson has devoted much time and energy to 
produce the results outlined above. Members of the Inter­
ference Committee are thanked for their many hours' study of 
the returns, individually and collectively. And of course with­
out the help of those 1,221 members the committee would 
have had nothing to study. 

Perhaps the final word goes to a member who wrote: '"J 
think interference should be regarded not so much as a 
nuisance as a challenge to cure it." And so say all of us! 0 

•However, these are unlikely to be the result of defects in his own st3tion. 
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C m1crowaves 1 
Dain Evans, G3RPE * ___J 

Microwave round table 
The sixth microwave round table will be held on Sunday 18 
July at the IBA Engineering Headquarters, Crawley Court, 
five miles NW of Winchester, about half-a-mile off the A272 
road to Stockbridge. Those attending these events generally 
arrive between I 0 and 11 am, and sandwiches and coffee are 
available. 

There have been a large number of ret;1uests for another 
session on lOGHz, and it is therefore proposed to ask the 
question " Where next on IOGHz" during the morning dis­
cussion period and hopefully to come up with some stimu­
lating answers. During the afternoon, a session for the 
testing of visitors' equipment is planned. There will be plenty 
of time for that all-important activity, chatting, and if past 
meetings are a reliable guide there will be a good selection of 
"junk" to be redistributed. 

The G3JVL loop-Yagi 
One of the more significant advances on the lower micro­
wave bands in recent years has been the development of 
high-gain Yagi aerials which a re much easier to use than 
dishes of equivalent gain. An example of a successful design 
is the G3JVL aerial, the design of which was first given in 
Microwaves (January 1975) and included in the third edition 
of the RSGB VHF/UHF Manual, p8.49. Judging from numer­
ous letters received from maoy countries, this seems to be 
another of those special designs- like the K6AXN converter, 
for example-which have acted as the spur to developments 
on an international scale. 

G3JVL has continued to develop this aerial and in his 
lecture at the recent VHF Convention made the following 
points: 
(a) An additional director identical to the others can be fitted 
mid-way between elements numbered 6 and 7 in the figures. 
This means that the number of elements spaced at I· 78io is 
increased from two to four. The effect of this change is to 
increase the gain of the aerial by about 0·5dB and slightly to 
improve the quality of the match. 
(b) During the original design work, it was found empirically 
that improved results were obtained if the height of the 
radiator strip was made less than its width by ab0ut ! in. 
More recent work shows that this effect is associated with the 
length of the balun rather than with the radiator itself. Now 
that this is understood, G3JVL recommends the improved 
mounting of this element shown in Fig I. In setting up the 
aerial, the length of the balun is adjusted for maximum gain 
or best match, and the radiator and the outer of the coaxial 
cable are then soldered to the bolt. 
(c) As a result of much work with G8DIC, G3JVL suggests 
that the optimum stacking distance between two or four of 
these aerials is 3A, that is 27in at l,296MHz. Two aerials can 
be stacked either above or alongside one another: four are 
conveniently mounted at the corners of a square. The 
mounting supports interfere less if they are at right-angles to 

• 4 Upper Sales, Chauldcn, Heme! Hempstead, Hens. 
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Fig 1. Modified radiator element for the G3JVL loop-Yagi aerial 

the plane of polarization so that the supports for a four­
element system, for example, are best in the fom1 of an H 
rather than a square. Suitable coaxial combiners are des­
cribed in Microwaves (December 1974, p857) and the VHF/ 
UHF Manual, pS.49. Stripline versions are given in Micro­
waves (December 1975). 
(d) The diameter of the boom does not appear to be particu­
larly critical. Indeed, at least one person seems to have been 
successful with material of square section. This perhaps 
could be expected because the geometry of this aerial tends to 
separate elements from the boom. What does appear to be 
critical is the thickness of the strip used to form the clements. 
This can be reduced from the design value (or the scaled 
value) without effect, but increasing its thickness results in a 
significant deterioration in performance. The reason for this 
characteristic is not yet known. 

Readers will be pleased to hear that the development of 
these aerials continues. 

A London 10GHz beacon 
The proposed JOG Hz beacon for the London area, GB3LBH 
(London Borough of Havering), is progressing well. G4ALN 
reports that the building a nd testing of the hardware is 
virtually complete, and if there is no undue delay in finalizing 
the licensing arrangements the beacon could well be on the 
air in August. It consists of a 150mW Gunn oscillator on 
10,lOOMHz feeding a lOdB aerial of nominally omnidirec­
tional characteristics. It will be sited in Romford 70m asl on 
top of a council building. The take-off is clear north to the 
Epping Ridge, south to the North Downs and west right up 
the 111ames Valley. Eastwards, the first land mass beyond the 
horizon is Holland and Belgium, and it is perfectly possible 
that the beacon will be beard in those countries when 
conditions are good for super-refraction. A most interesting 
prospect. 

The same group is currently considering the possibility of 
converting this beacon into a repeater, initially cross-band 
from 432MHz and later in-band at IOGHz. 
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Martin Dann, G3NHE* 

Expeditions 
The Martlet Contest Group, G4DZO, will be active on 
l44MHz and 70MHz from the Western Isles of Scotland 
during the week commencing Sunday 25 July, and they hope 
to operate from the Isle of Arran in the l44MHz QRP 
Contest on 25 July. They would be pleased to hear from any­
one with suggestions for islands to visit on their trip, and 
would welcome sked requests. Suggestions and requests 
should be sent to Dave Harmer, G4AOL, 10 Paddock 
Gardens. Wannock, Nr Eastbourne. 

The RAF Sealand club, GW3ITZ, intends to operate three 
stations during VHF Field Day from Carleton Fell, near 
Burrow Head in south-west Scotland. They will be active on 
144, 432 and l ,296MHz. 

From 20 July to 1 August inclusive, Gregg Gilman, 
G3SCP, will beQRY on 144MHzssb/cw from Luxembourg 
at almost any time of the day or night. However, the specific 
frequency and listening times when G3SCP/)..,X/P will be 
certain to be on are: Saturday 24 July, 1800gmt onwards 
and Sunday 25 July all day, frequency 144·24MHz ssb or 
cw. If conditions are good and things get hectic, Gregg will 
operate split frequency, high or low in IOkHz steps as 
indicated. G3SCP may be asking for calls from QTH locator 
squares and asks stations to wait for their own square to be 
called. and not cause unnecessary QRM. The location of 
G3SCP/LX/P will be near Clervaux, the old G3BA/G3BHT 
site. 

We now have the detailed itinerary of the G3VCT/G4ALG 
expedition to Scotland in August on 432·22MHz 
(GM3YCT/P) and 70·22MHz (GM4ALG/P). Locations will 
be: 2nd, Dumfries and Galloway; 4th, Strathclyde; Sth, 
Highland; 7th and 8th, Grampian; 10th, Central; 11th, 
Lothian ; 12th, Derbyshire. There is also the possibility 
of operation from North Yorkshire on 1st depending on 
how the travelling goes on the trip up from Reading. 
Operation will be on ssb (1800-2100gmt) and cw (2100-
2200gmt) and morning skeds between 0600 and 0700gmt 
can also be arranged. Sked requests should go to G4ALG, 
QTHR, who mentions that I ·3GHz gear might also be 
available. 

Two metres 
Harold Meerza, BRS34348, reports good reception on a 
loft mounted 4-el of 144MHz signals from EI9Q, the distance 
from Chatham being over SOOkm. At the Irish end D ick 
Madigan runs 200W to bis 6-el quad and is very satisfied 
with this aerial; he is even considering stacking two of them. 
El9Q finds that he can work into the London area whatever 
the conditions from bis Dunmore East location (WM6Sd), 
which is some 370ft as!. 

Four metres 
G4CVI concurs with G3LYP in wishing that remote stations 
would keep well clear of calling channels on 70MHz. What 

• 49 Windermere Court, North Anstoo, Sheffield SJ I 7GJ. 
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might appear to be a quiet channel to a GM on 70·2 or 
70·26MHz is anything but quiet at Richard's QTH in 
Lcatberhead, or any other location near centres of activity. 
One answer is for such stations to settle on a frequency well 
away from the calling channels on which to call, and give as 
much publicity to that frequency as possible. To this end we 
are al ways happy to publish preferred spot frequencies of any 
out-of-the-way stations on this or any other vhf/uhf band. 

GD3YEO reports that he has built himself a prototype 
70MHzconverter and a 3-el beam on which be is able to copy 
the Buxton repeater, GB3SU. Richard Rimmer's problem, 
however, is the proximity of the local Channel 5 tv trans­
mitter, about.one mile away, which puts birdies and noise all 
the way up the band. He hopes sometime to build a high-Q 
break to see if that solves the problem, and is now looking 
for a long, long box in which to construct it! 

One of the more remote stations we mentioned earlier is 
GW3XJQ, of Tenby in Dyfed, who has recently come onto 
70MHz ssb and cw. He runs a '6-40A into a 4-el beam, and 
on the receive side a Microwave Modules converter. Take­
off from his location is not too good, particularly to the 
north-east, but GW3XJQ would welcome beams being turned 
in his direction from time-to-time. 

FM channel 
Following the long-awaited granting of the GB3CS licence, 
the Central Scotland FM Group hope to have their repeater 
operational by August or September of this year. However, 
if it is possible to achieve an earlier date without cutting 
corners this will be done. 

Progress with East Kent 432MHz repeater GB3EK·since 
the granting of the licence in April has been held up by paper­
work concerning permission to erect aerials on a tower block 
in Margate. When operational GB3EK will be on RB2 (input 
434·65, output 433·0SMHz). 

After the "in principle" agreement by the HO to the 
GB3KR J44MHz Dover repeater, it is expected to be 
around six months before the licence itself is issued and the 
repeater goes into operation. The Kent Repeater Group 
intend to follow up recent successful coverage tests on R4 
with further demonstrations during the summer. 

Buxton repeater GB3HH, located at the same site as 
70MHz beacon GB3SU, continues to operate in the beacon 
mode. No firm date can yet be given for commencing 
operaition as a repeater, the main delay being caused by the 
wait for the cavity filters to be plated. The logic circuits have 
already been tried out on the Barnsley repeater GB3NA with 
some success. 

G2A YQ would like us to remind readers who may be 
holidaying in the south-west that the Cornish repeater, 
GB3NC, bas been in operation since S May on Channel RS. 
It seems to give good coverage in Cornwall, Devon and South 
Wales, and several French stations have been heard working 
through it. 

GM3XNE (Ardrossan) reports excellent reception of the 
Moel-y-Parc repeater, GB3MP, at his QTH in Ayrshire 
(XP27d) during the good conditions at the beginning of 
June. He heard it being accessed by fixed and mobile stations 
in 0 , GI, GD, GW and GM. Jt is also understood that 
during the same lift Continental stations were being worked 
by G I through the Cornish repeater GB3NC. 

Barry Chambers, GSAGN, of Sheffield, has submitted the 
first proposal for a beacon on the 3·4GHz band. The pro­
posed frequency will be 3,456MHz, the callsign GB3UOS 
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and the location north-west of the city of Sheffield, about 
400ft asl. ERP would be IOW nominal, modulation wideband 
F2, and the aerial a waveguide slotted array, nominal gain 
IOdB, horizontally polarized with a figure-of-eight polar 
diagram, main lobes north and south. The transmitting gear 
would be a 384MHz exciter, x3 to l .152MHz by varactor, 
and x 3 again to 3,456MHz by varactor, with interdigital 
filter and solid-state callsign generator. 

The art of abbreviation 
It is always pleasing to hear t-rand-new Class A licensees 
braving the bottom end of the 144MHz band and using their 
newly-acquired telegraphy skills. However, one sometimes 
wonders how much they have actually liste11ed to real 
amateur cw QSOs before gaining their full licence. It seems 
to the writer (although he confesses to being somewhat out 
of touch with the hf bands these days) that the lack of 
knowledge of standard amateur cw abbreviations is a 
phenomenon peculiar to vhf, for in the days when G3NHE 
pounded the brass on the lower frequencies the new arrivals 
on the bands appeared to spring to the key fully equipped to 
both comprehend, and use, a ll the time-saving tricks of the 
mode. Perhaps the opportunity to listen to cw QSOs is very 
much less for the vhf than the hf listener. 

If proper abbreviations are used it is possible to sit back 
and read a QSO partner's morse faster than it can be written, 
which is why some older hands find the laborious spelling­
out of every letter of every word almost painful. The 
sort of shorthand to which we refer is the standard "ur" for 
"your" "hw" for how "tmw·• for tomorrow "tnx" or 
"tks" for " thank-you" ~tc. The list is almost ~ndless and 
there is not sufficient room here to produce a dictionary 
of abbreviat ions. In any case, most of them are no more 
than common-sense, and where the context makes compre­
hension inevitable, a considerable degree of inventive 
shortening can be used without affecting intelligibility. 

We would hasten to add that we would rather hear a new 
telegraphist spelling out every word in full, than not appear­
ing on the key at a ll; we only suggest that the use of the mode 
can be made so much more easy, efficient and enjoyable by 
the intell igent use of abbreviations and amateur conventions. 

Technical corner 
GWSBPC passes on a tip for improving audio quality by 
cutting low frequencies on an fm transmitter. The presence 
of these frequencies can sometimes cause an unintelligible 
mumble when transmitting through repeaters, and GWSBPC 
has found that a SOµF capacitor between his microphone and 
the speech amplifier input effects the necessary cure. Joachim 
also suggests the use of the base-collector junction of a 
"dead" silicon transistor in place of a varicap diode in an 
fm transmitter. 

We often hear of the problems caused by strong local 
stations causing desensit ization and cross-modulation of the 
receiver, and one answer to this problem has been built by 
G31PV. He now has a vhf receiver with a !kHz passband in 
the rf stage, and to achieve this he uses six high-Q breaks, 
eight dual MOSF"ETS, two J-FETS and a crystal filter on 144·05 
MHz. The disadvantage of such a system is, o f course, that 
one can only listen on a fixed frequency, so G3IPV uses the 
" QSU" code, to indicate that he requires a reply on his own 
frequency. 
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Sporadic-E 
David Jarrell, CT2BS, in the Azores, is ioter~ted in 
arranging skcds with s tations in the UK on 144MHz ssb or 
cw. David noticed last year that there were occasions when 
UK fm stations were stronger than local stations, and he 
believes that contacts between the UK and the Azores could 
take place this summer. CT2BS has worked several Gs via 
Oscars 6 and 7, including G3IOR , GJGIM, GJFPK, 
GJBVN and G3VYG. David Jarrell can be contacted at 
PSC Box 1008, APO New York, USA, 09406. David con­
cludes by extending a welcome to any RAF amateurs flying 
in to the Lajes field in the Azores to look him up. Being in the 
US Navy he is aware how pleasant it is to meet someone of 
similar interests when abroad. 

Peter Cutler, GJDAO, passes on information from F9LT 
that there was a sporadic-E opening on 22 May at around 
1400gmt. Several PAO sta tions worked into LZ, and DL7QY 
worked LZ2FA and LZ2NA. No reports have been received 
of any success this side of the Channel. It is also understood 
that French s ta tions were working into Italy on the morning 
of6 June. 

News from the south 
As predicted, the state of vhf in South Africa is already 
gathering pace since Joe Ludlow, GWJZTH, arrived in the 
country. Joe now has the call ZSSZY, and together with 
Roger Davis, ZSSZD, (another expatriate) has received the 
go-ahead from SARL to set up a vhf committee on the lines 
of our own RSGB VHF Committee. They have already 
worked out a beacon plan for South Africa, and have IO 
beacons ready to go on the air when approval is received from 
the authorities. 

Joe is experiencing some difficulty in finding the time 10 

devote to his own amateur radio activity, but is making 
144MHz moon bounce one of his first priorities. He has a ll his 
moon-aiming data ready, and when the big pa is built, and 
the planned 8 x 10-el Yagis are erected (neighbours permit­
ting!) Joe hopes to make his first eme attempt with W6PO 
who runs no less than 2kW to a 160-el stack. 

Old friends of Joe Ludlow might like to know that 
GW4BLE and several other GWs have a sked with ZSSZV 
on 21 ·385MHz ssb every Sunday afternoon between 1400 
and 1430gmt. Another ex-G, G8FFV of the Southern FM 
Group, has a lso been worked on 15m from the shack of 
Roger Davis, ZSSZD. 

Meteor scatter 
After our mention of the desirability of tuning above 
144·1MHz for cw from Liner 2 operators, Ian White, 
GJSEK, would like us to remind readers that 144·IMHz 
is the international meteor-scatter calling frequency. G 3SEK 
points out that this channel is likely to be in use at any time, 
and that during a meteor shower there is activity between 
144·09 and 144·11MHz. Ian expresses the hope that unless 
cw operators know when the major showers occur, they will 
steer clear of the 144·09-144·1 l MHz segment, and 11e1·er use 
144·1MHz. 

lan White remembers that in the old days it was the 
practice to conduct ms contacts without artificial aids at 
about 40wpm, whereas the recent trend is to send at, say, 
70wpm and use a multi-speed tape-recorder to enable the 
received signal to be copied. G3SEK confesses to having 
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some qualms about the ethics of departing from "real-time" 
operating, although he admits that the use of a tape-recorder 
brings an increase in accuracy, while the higher sending 
speed gives more chance of completing contacts. 

On the subject of the credibility of some claimed ms 
contacts, raised by EUW in 4-2-70 a few months ago, Ian, 
in his brief ms experience has already received a card (from a 
well known ms sta tion) for a contact he did not make. On the 
occasion in question, G4DG U had stepped in as a substitute, 
and it was he who completed the contact, but care was not 
taken at the other end to ensure that the callsign had been 
properly received. 

VHF/UHF records 
The last appearance of this table appeared on p699 of the 
October 1974 Radio Com1111111ica1io11, and an updating of this 
information is long overdue. Unfortunately, there seems to 
be a great reluctance on the part of vhf/uhf operators in 
admitting to working dx which might be a record, so the 
table would not be very much changed if it were to be 
published now. If anyone thinks they might have established 
a distance record on vhf/uhf, we should be pleased to hear 
from them. Please give details of the contact, with the QTH 
locator at both ends of the contact. Anyone who has diffi­
culty in calculating the distance involved should send both 
QTH locators to the writer, and he will endeavour to have 
the correct QRB computed. 

Moonbounce 
Doug Mallett, GJHUL, is very interested in this mode of 
operation and has already heard WA6LET on 144MHz via 
the moon, although be has had no luck yet on 432MHz. 
Doug has an AF279 pre-amplifier following a 13-el long 
Yagi giving him a theoretical aerial gain of 16·8dB. He would 
like to sec more advance publicity of eme tests, bu t unfor­
tunately the tests are often arranged at too short notice 
for inclusion in Radio Co1111111111ica1io11 before the event. 

Beacon news 
Regular beacon checkers on 144MHz will have noticed that 
the Wrotham beacon, GB3VHF, was missing for a while 
during May. Early in the month a burble developed, sounding 
much like modula tion by a wobbly 1-2kHz tone. Removing 
the 40\V pa and running the exciter straight into the aerial did 
not cure the fault, so beacon-keeper G3COJ had the exciter 
removed for examination. No reason for the fault was found 
and the device worked perfectly on the test bench, so it was 
assumed that the problem must lie in the power-supply. On 
25 May the beacon was re-installed with another supply 
powering the exciter, and all appears well at the time of 
writing. 

Reports indicate that the 432·9 lMHz Emley Moor beacon 
is being received well in the south of the country; G4ALN. 
for example, finds that G B3EM is audible in Romford even 
under the poorest of conditions. Even as far to the south­
west as G8AGU's portable site on Exmoor, the beacon can 
just be copied. 

Alan Williams, G3KSU, writes to point out that the 
IO·lGHz beacon GB310W was omitted from the beacon list 
published last month. The beacon has been in operation 
since January 1975, moving to its present permanent site 
on St Catherine's Hill, Isle of Wight, in April 1975. 
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It seems to be imponant to keep signal reports on JOGHz 
beacons up to date, so if anyone has any information on 
GB3IOW, especially of a long term nature, please will they 
send it to G3RPE so that it can be summarized. 

The RSGB VHF Committee is considering setting up a 
50M Hz beacon in the UK to be used in conjunction with 
the A RR Land transatlantic sporadic-E tests. Further details 
will be given when available. 

Contest news 
Conditions for the 144MHz Portable Contest and the con­
current cw event, while nothing special, did allow a reason­
able amount of dx to be worked. There seemed to be no 
shortage or activity for either event, with some very high 
serial numbers being passed towards the end. 

We have received notice of a vhf/uhf contest organized by 
the Bulgarian Radio Club Gabrovo. The contest is open to all 
amateurs although double points are scored for contacts 
with LZ (a sporadic-E opening coinciding with the event 
would be useful!). The contest is divided into two cycles; 
1800gmt Saturday 31 July to 0400gmt Sunday I August, and 
0600-1600gmt on 1 August. All modes except fro may be 
used, and scoring is (quote) "a point a km, rounded off 
numbers (without tenths) to 50km points." Bands are 144 
and 432MHz with double points for the higher band. Contest 
exchanges should consist of rst, serial number and QTH 
locator, and stations may be worked once in each cycle. There 
are separate sections for non-LZ fixed and portable stations, 
and logs to District Radio Club LZ2KAD, PO Box 15, 
Bulgaria 5300 Gabrovo, must be postmarked no later than 
15 August. 

Awards 
144MHz Senior Transmitting: No 96 to GS IMF of Swindon. 

432MHz Senior Transmitting: G8FMK ofThame in Oxford­
shire earns certificate No 28. Most of Ray's contacts were 
achieved usingjust lW ofa.m., and the rest using no more 
than 2W a.m., and the certificate has been endorsed accord­
ingly. G8FMK found QSL returns quite good on 432MHz, 
providing one is prepared to be patient. He suspects that 
operators on this band do not send cards to the bureau very 
frequently! 

The RSGB vhf awards manager is happy to report the 
making of another piece of history by the awarding of the 
first-ever l ,296MHz Senior award to Roger Taylor, G4BEL. 
In gaining certificate No 1, Roger not only turned in cards for 
the required 40 counties, but handsomely exceeded the 
necessary six countries by producing cards for nine. It took 
Roger three-and-a-half years to collect the cards for this 
award, and notable among them were several cards from 
GJWDG for his G/GM/GW trips. G4BEL already holds 
Supreme Award No 5. 

The awards manager was pleased to endorse several 
applications for foreign awards, such as for G3VSA, who put 
in for the German vhf cw award, with 31 direct cw contacts 
with Germany, and 23 via Oscars 6 and 7. 

Finally, copy for the August issue should reach G3NHE by 
no la ter than 7 July, and for the September issue by 9 August. 
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cswl news---i 
Bob Treacher, BAS32525 * __J 

Forming a club? 
As a result of the mention in the last SWL News, Crosbie 
Rodgers, BRS32286, is beginning to realize his ambition or 
forming a club in the Dumfries area. He now has 10 
licensed amateurs and SWLS interested but is still keen to 
recruit more to make it a worthwhile venture. Crosbie's 
address is S Elder Avenue, Lincluden, Dumfries. 

Colin Fawcett, BRS32859, is interested in sstv reception 
and is keen to hear from licensed amateurs and SWLS in the 
Oldham area with a similar interest with a view to exchanging 
ideas on receiving techniques. They a re invited to write to 
Colin at 761 Ashton Road, Bardsley, Oldham, Lanes. 

Jon Fletcher, A9103, is a Scout and will be involved in 
JOTA activities later in the year. He is keen to form a Scout 
receiving network and will be interested to bear from any 
Scout g ro ups who have their own receiving or tra nsmitting 
station. Jon's address is 170 Deechcroft Road, Wall Heath, 
Brierley Hill, West Midlands DY6 OHS. 

A very heavy mail 
With 20 correspondents writing this time and the limited 
amount of space available, your scribe has had to make use of 
his gui llotine for the first time in many months. 

Noel Phelps, BRSJ5608, still appears to be at his receiver 
when it matters most and remains at the head of the Countries 
Table. Noel comments, as have many others, on the good 
I Om conditions during late May/early J une. Europeans have 
been heard on most days with occassional dx appearing, for 
example 9X5PT and 5Z4JE. Other correspondents comment 
on hearing the following other I Om goodies: D2AA V (new 
px for CR6), VQ9P, 9LINP, E L2AK, 5N2NAS, 8P6GB, 
KV4AD plus numerous stations from PY, LU and ZP. 
Returning to Noel's comments, his 160m score now includes 
4X4SL/JY and 9 K2GB, while he is keen to refute the sug­
gestion that he is after Dave Sharred's "Crown". Noel 
simply tries to get m uch pleasure out or the hobby without 
getting too serious about it, whether it is hearing a new one 
o r QRP stations on I 0 a nd 80m. Noel a lso mentions receiving 
a QSL from 5U7BA for a 7MHz cw report. lt seems he finally 
got around to trying A l after reading an a rticle in QST 
extolling the pleasures of cw operation. However, he quite 
rightly points out that a large number of the dx countries do 
not seem to have a code exponent at all. 

John Fitzgerald, BRS33823, has not found time to write to 
SWL News for some time but has now managed to rectify 
that. He has been QRL at work and his listening time has 
been cut by half. Recent activities include listening in the 
CQ-M Russian contest when he succeeded in his object of 
logging enough call areas for the R-10-R Award, but as he 
says, I 00 oblasts in 24 hours was slightly more difficult. John 
runs a 9R59DS plus PM 11 with a Technical Associates audio 
filter which is a great asset on cw. H e has recently installed a 
6m vertical which seems to be very effective on 40m. 

Dave Sharred, A83 12, was looking forward to 22 J une 

• 392 Rochester Way, Ellham, London SE9 6LH. 
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1&76 HF Co untries Table 
Station tom 15m 20m 40m IOm l r;tm Total Mode 

BRS35608 0 132 182 153 99 31 6« cw 
BRS17567 56 142 206 62 127 10 603 ssb 
A8883 36 131 1118 71 107 5 548 ssb 
A8890 54 117 175 79 91 23 53<J ssb/cw 
BRS35943 3 IOI 166 81 125 3 '79 ssb 
A 8312 26 IOS 145 67 95 23 462 ssbJcw 
BRS33823 29 82 10 59 !12 17 426 ssb/cw 
BRS35454 14 119 164 61 79 7 424 ssb 
BRS322M 10 101 132 35 !12 393 ssb 
A8849 9 60 139 52 81 12 353 ssb/cw 
A9172 10 54 13' 48 38 3 237 ssb 
A9123 " 85 99 28 55 9 270 ssb/e.m. 
A8961 4 54 122 25 •2 7 254 ssb 
A8808 24 59 n 27 48 3 238 ssb 
BRS36208 a 75 21 25 1 130 ssb 

when his "A" level exams would be completed, which would 
enable him to return to the serious business of catching up on 
a ll the rarities which have eluded h is grasp while studying. 
VR3AK is Dave's best dx this time but he remarks on hearing 
WB7ABK's expedition to Christmas Is, VK9XX, on 15 and 
20m. The next day produced VK9Xl on 20m, and two days 
after this VK9XC was heard on 80m . 

Keith Morrison, A8883, reports hearing his first Pacific clx 
during early May in the shape of KG6, KX6, KS6, KH6, 
KM6, F08, VR8 to mention bin a few. These have helped 
push Keith's all-time scores soaring but he was also in the 
throes of revision for exams when he wrote. 

Tim Chapman, A8890, also comments on the good con­
ditions to the Pacific- FK8, 5WJ and KJ6 - and Tl9PTon 
80m. He a lso puts for.vard the idea of an international listener 
penfriend system. It is an idea which we will have to keep 
in store for the time being. 

R ichard Staples, A9172, writes for the first time to make an 
entry into both the Countries Table and the 80m Table. 
R ichard considers his best 80m dx to date is JHOBQU ; he 
gets much pleasure from listening in contests and is looking 
forward to the RSGB hf contests in the autumn. His KW202 
receiver into a trapped dipole or 90ft long wire are comple­
mented by a Stephens-James atu which he considers has 
vastly improved his reception efficiency. 

Neville Spry, BRS 17567, will be holidaying in New Hamp­
shire, USA, when this is read. H e is visiting friends and is 
looking forward to hearing the famous W-QRM at first hand 
as well as comparing the dx to be heard. Neville recently had 
the pleasure of entertaining John Alla way, RSG B President, 
for a few hours following his official visit to Region I l. 

As a result o f the heavy mailbag, I regret t hat I can only 
make passing reference to letters from As 8553, 8808, 8961, 
9050, 9123, 9135 a nd 9 191, and BRSs 35454 and 35943. 

80m dx scores 
A slightly better response this time. The new list is given 
below but there must be many more listeners and transmitters 
with 80m worked/heard totals of 150 or more - so how about 
letting us know? 

Finale 

Listener 
BRS32525 
BRS17507 
BRS35943 
A9172 
BRS33823 
A8312 

No 
219 
201 
195 
182 
1n 
156 

Mode 
SSB 
SSB 
SSB 
SSB 
SSB 
SSB 

The amount of mail this time was very gratifying. Let's keep 
it up. Comments, t able scores and 80m dx scores should 
reach your scribe by I August. 
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[
the month] 
on the air 

John Allaway, G3FKM * 
THE RSGB is frequently taken to task for apparently 

taking ao action with the Home Office to try to get 
"intruders" moved out of some of our frequency allocations. 
However, it does seem that there is a lack of understanding of 
the facts in a good many quarters. 

Our bands, as at present allocated, were agreed at tJ1e 
Geneva ITU Conference in 1959. Not all of them were 
designated for exclusive amateur use, and in fact in the part 
of the spectrum covered in this column only 7,000 to 7,100, 
.14,000 to J4,250, 21,000 to 21,450, and 28,000 to 29,700kHz 
are intended solely for our uninterrupted use in Region 1. As 
emphasized in earlier MOTAs, 1·8 to 2MHz is only ours as 
secondary users; 3·5 to 3·8MHz is shared equally with the 
fixed and mobile services. Fixed stations in the USSR may 
use 14,250 to 14,350kHz. We are therefore obliged to accept 
the presence of other signals on these bands and cannot 
complain about their presence. 

Included among the aims of the amateur service at WARC 
1979 will be the acquisition of amateur exclusive allocations 
in the l ·8-2MHz and 3·5-3·8MHz bands, and to clear the 
whole of 14MHz. The Soviet authorities have already indica­
ted their willingness to co-operate over the last item. 

Of the many genuine intruders on 7MHz listed in a recent 
IARU Monitoring System monthly list, the sources were 
identified almost entirely as China, the USSR, Egypt, 
Albania and Pakistan, with the first two named being by far 
the worst offenders-the USSR having produced over 50 
identified intruding signals. The ITU is notified monthly of 
this state of affairs but seems unable to control the situation. 

DXCC members' meeting 
G3FXB, QTHR, would like to hear from any member of the 
DXCC who would be interested in attending a meeting/ 
dinner to be arranged according to response and size of 
demand. Anyone with the basic certificate is invited to attend. 

The ARRL bicentennial celebration 
This special "operating activity" will take place from 0000 
24 JuJy lo 2359 25 JuJy. Amateurs in the 50 United States will 
try to contact as many stations as possible and those outside 
contact USA stations only. Entries may be single- or muJti­
operator but no muJti-transmitter section will be held. Each 
entrant may operate for no more than 36 hours-time-outs 
must be at least 15min in length and no more than eight are 
allowed. Each station may be contacted once on voice and 
once on other mode-no repeater contacts are allowed except 
via Oscar. USA amateurs will send signal report, state, and 
state entry number into the Union. Non-USA entrants send 
report and serial number (starting from 001). Final score 
equals number of contacts-ie there' is no multiplier. Special 
summary and log sheets will be available from ARRL HQ in 
exchange for an sae and IRcs. Entries must be postmarked no 

•10 Kn.laJ>tlow Road, Birminaham 8 17 SQB. 
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later than 1 September. Amateurs outside the USA are eli­
gible for the following awards: (1) 1,776 or more contacts, 
(2) 200 or more contacts, or (3) 50 or more contacts made on 
50MHz or above (including Oscar). In addition, awards will 
be made to those with top score in each country, with a ll 50 
states worked, and with the original 13 colonies (CT, MA, 
NH, Rr, NJ, NY, DE, MD, PA, GA, NC, SC and VA). 

G3FKM hopes to have a supply of entry forms but at the 
time of going to press these were not yet available. 

Dxpeditions 
Bill Rindone, WB7ABK, was taken ill during his stay in 
Nepal and returned to the USA. He hoped to be fully 
recovered by the time this is being read and on his way again 
to the Arabian Gulf area. From here he intends to travel 
down the coast of Africa, and believes that he will be 
operating from ao all-time new country. At the time of 
writing it was being said that his funds were very low and 
that any contributions would be most welcome. The Northern 
California DX Foundation has already made a large sum 
available. 

I t is rumoured that a group of Australian amateurs 
intends to visit Willis Is and Mellish Reef during the latter 
part of July. 

The previously mentioned trip by FLSOM to Abu Ail (the 
Red Sea island) was apparently postponed because of 
weather conditions. It may take place later. 

PY7YS hopes to accompany a Braz.ilian Navy visit to 
Atol de Rocas and St Peter & Paul Rocks during July. 

Lloyd and Iris Colvin closed down from YJ8KG on 30 
May and returned to the USA for a couple of months to 
attend to their business affairs. Details of their Pacific 
expedition areas follows: VRIZ, 16/12/75 to 31/12/75 (4,000 
QSOs); VR8B 1/1/76 to 18/ 1/76 (8,000); 3D2KG 28/ 1/76 
to 23/2/76 (7,500); C21NI 1/3/76 to 25/3/76 (7,500); FKOKG 
30/3/76 to 28/4/76 (7,500); and YJSKG 4/5/76 to 30/5/76 
(8,000). Of the 42,500 contacts half were on cw. The expedi­
tion will be resumed soon and help is sought in finding 
suitable places to visit (please contact YASME Foundation, 
PO Box 2025, Castro Valley, Calif, 94546, USA). 

DX news 
Barry Tiffany, G3TXX, bas gone to the Solomon Is for two 
years. His callsign is YR4BT and further news of his operat­
ing pattern is expected soon. QSLs go to G4CRY (see "QTH 
Corner"). 

G4DWV will be in Israel from 15 July until l 3 August and 
hopes to be active on 14, 21 and 28MHz. He will use mostly 
ssb and will beam towards the UK whenever on 28MHz. 

The Cal-Tech Jet Propulsion Lab ARC has been given 
permission to use thecallsign N6V during the periods which 
correspond with the landings of Viking 1 and Viking 2 on 
Mars. Probable dates are 3 to 18 July, 6 to 12 August, and 
31 August to 15 September. Frequencies to be used include 
3,530, 3,730, 7,030, 7,130, 14,030, 21,030, 21,130, 28,030 and 
28,130kHz (cw), and 3,810, 3,930, 7,230, 14,225, 14,325, 
21,360 and 28,630kHz (ssb). 

Arthur Edwards, G6XJ, who is travelling on a Polish 
freighter to the Far East, was reported as having reached 
Thailand at the end of May. 

JAOBXU is in Suez City as SUlJA and expects to be 
there for one year. 9U5DR is reported as being heard 
regularly at 1800 on Mondays on 14,185 or 14,205kHz. It is 
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AtXBW 
AUAM 
CUAV 
FM7AU 
HBDXAA 

KJIDL 
KMIEA 
OHOAC 
Tl tWD 
VR3AK 
VR4BT 
VSSMC 
ex.SUIR 
XJ3ZZ/I 

YJIKG 
ZD7HH 
SH3JR 
7JIRL 

QTH Comer 
I. Cobio, PO Box425, Awall, Bahrain. 
vl1 JR1BRV, M.Ohla, 1-1<>-I Minato, Chuo, Tokyo 104, Japan. 
via CE2MZ, Box 1137. Valp.aralao, Chlle. 
v1a 12YAE, V. Oante14, 21022 Azzeto, Va, Italy, 
Yi• WB5KEA, S/Sgl D. Miiier, Dot 5t, 2nd Weolhet Wing, APO, NY, 
OIMS7, USA. 
vlo JA10CA, CPO Box 1409, Tokyo, Japan. 
via 12YAE(seo FM7AU). 
Box 14t, SF.00131. Helsinki, Finl and. 
vlo Tl2WD, Box4808, San Jose, Coall Rico. 
•lo KH6AHZ, 179 Au moo Rd, Kolluo, Hawoll, 98734. 
via G4CRY, 99 lngs Rd, Redcor, Clevoland TS102DE. 
via DKSJA, A. Kohton. 4152 Kempon 4, Postboic 53, W. Germany. 
R. Jarvlo, 109 Low Rd, Burwell, Cambi CBS OEJ. 
~=n~:!~MV, G. Z. Blonarovlcz, PO Box 292, Don Mill1, Onl, M3C 2EO, 

•lo W8RGG, lee55Slteffleld Rd, Ceotro Valle y, Col, 9454S, USA. 
VII K2PAY, 042 Christle St, s. Hempatud, NY, 11SW, USA. 
via W2SNM, 2483 Third Av, E. Meadow, NY.11554, USA. 
via JARL, Boi 377, Tokyo, Jopan. 

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

believed that 5H3JR is now the only active amateur in 
Tanzania and he asks for QSLs via W2SNM. 

The latest list of stations for whom JAOCUV/l acts as 
QSL manager includes YRlAA, VRIAK, VR4CW, VR8D, 
YJ8CW, 7X2SX, 3D6AF(notfor W/Kstations) and KX6MJ. 
Two new stations on Johnston Is have been reported­
Marvio (K4KEW) is now KJ6DL and will be on the island 
for a year, and both he and KJ6DK have been worked on 
14MHz ssb. VR3AK is located on Washington Is- which 
counts the same as Christmas Is (VR3) for DXCC purposes. 
He is active from 0400 to 0800, and for an hour later on 
Saturdays until his power supply is turned off. ZKlDX is 
due to leave the Cook Is in July for his home in New 
Zealand where he will become ZL3DX. 

YP8MS is located in South Georgia and is reported to be 
active at 0100 on 3,795-3,797kHz and looking for contacts 
with the UK. YP80T is also in South Georgia and was 
previously on the air from Alexander Is. CE9AV, in the 
South Shetland Is may often be found around 14,120kHz at 
1700, and also on Tuesdays and Wednesdays at 0300. 

Ian Cable, A9XBW, is now in charge of the Bahrain QSL 
Bureau which accepts cards for all A9 and MP4B calls, but 
not for A4, A6, A 7 or earlier MP4M, MP4Q or MP4T calls. 

4L5F was located in Ukraine, and 4J9B and 4J9DX in 
Chelyabinsk in the UA9 area. 3Z5KMB was on the air from 
the Youth Congress in Warsaw. 

Many USA stations have been active using the "N" prefix 
series. Some noted so far, with QSL managers, are as follows: 
N llTU-WlGNC, NEUTU-via ARRL, NZIITU-KtHRV, 
N21TU-WA2EAH, N3ITU-W3DOS, N4ISC-W4IMP, 
NQ4ITU- WB4FDT, NU4ITU-K4ZA, NS4ITU-WB4FLW, 
N61TU- K61LM, NA6ITU-W6UFJ, NY61TU-WA6TAX, 
NE6lTU-WA6PDE, NK8ITU- W8RSW, N8MI-K8IDE, 
N9IYU-K9GSC. Other strange callsigns were WS2BSA­
WB2UFG, WU4ITU-K4YFQ, WV81TU- W8BT, 
WI9ANG- WA9DZL, and KH4ITU- KOCMF/4. KC7LBH 
(celebrating the Battle of Little Big Hom's centenary) QSLs 
go to WA70BH, EQ21TU to K40D, and CT51TU to ARP, 
PO Box 446, Oporto, Portugal. 

Tan Bateman, YP8NP, has returned to the UK and is now 
G3ZKH. He was in Antarctica for two years during which 
time he worked 150 countries. He made contact on 160m 
with over 50 different stations located in 20 countries. Ian's 
place on Argentine Is has been taken by YPBOB. QSLswillbe 
dealt with as soon as possible. 

Maurice Caplan, VS5MC, who has been back in the UK 
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Kung Togashi, JA7NI, of Akita, J apan, has this fine set•up 
which delivers HkW to a dlpole on taom. Readers will not be 
surprised t o know that he has WAC and 3t countries worked. 

(Photo : WtBB) 

for a period has now returned to Brunei. His QSL manager 
is now DK5JA (see "QTH Comer"). Ray Jarvis, formerly 
5Z41R/YSIHG , who is a past-president of the old RSEA, 
is now back in Britain and may be reached at his G2BPC 
address. 

Contests 
The 1976 Argentine Contest 
0000 3 July to 2359 4 July (cw). 
0000 7 August to 2359 8 August (phone). 
On 3·5 to 28MHz. The object is to work as many LU sta­
tions as possible- each contact on 3·5 and 7MHz counting 
three points and on the other bands one point. The multi­
pliers are the Argentinian provinces-these are indicated by 
the first letter after the number in the callsign. A, B and C 
a re all Capita l Federal, D and E Buenos Aires, GA/GO 
Chaco, GP/GZ Formosa, XA/XO Santa Cruz, and XP/XZ 
Tierra del Fuego-otherwise each letter represents a different 
province. Contacts with LU4AA count IO points. Stations 
may be contacted on each band. Final score is total QSOs x 
total QSO points x total multipliers. Logs must give callsign, 
mode, band, date, time, station worked, number sent and 
received, province, and points claimed. lnclude summary 
sheet with full band details and signed declaration that rules 
of competition and radio regulations have been observed. 
Post logs by 30 August or 30 September respectively to: 
RCA, Subcomision de Concursos, PO Box 97, 1000 
Buenos Aires, Argentina. Certificates will be awarded to top 
scorer in each country provided a t least 10 LU stations have 
been logged. 

T he Colombian Independence Day Contest 
0001 17 July to 2359 18 July. 
Single-operator, single- or multi-band; multi-operator 
multi-band; 3·5 to 28MHz. Exchange RS/T plus serial 
number (from OCH). Contacts with HK count five points, 
with other countries in other continents three points, in own 
continent two points, and in same country one point. 
Multiplier is total number of different countries worked on 
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all bands. Tota l score is sum of points on each band multi­
plied by the sum of different countries worked on each band. 
Separate logs should be used for each band, and multipliers 
indicated. A summary sheet must be included which details 
all scoring information. A minimum of SO contacts must be 
made to be eligible for an award. Only one contact per band 
is allowed and cross-band/cross-mode contacts are not 
allowed. Send logs before 30 September to: LCRA­
Concurso lndependencia, c/o Contest Committee Manager, 
Apartado Postal S84, Bogota, Colombia. 

The European DX Contest 
0000 14 August-2400 15 August (cw). 
0000 11 September- 2400 12 September (phone). 
On 3·S to 28MHz. Single-operator all-band and multi­
operator single-transmitter sections. Only 36 hours operation 
permitted for single-operator entrants- 12h break may be 
taken in up to three periods. Work non-European stations 
and exchange RS(f plus serial number (from 001). Stations 
may be worked on each band. Each QSO counts one point. 
Multipliers consist of ARRL countries (each call area in JA, 
PY, VE, VO, VK, W/K, ZL, ZS and UA9/0 also count as 
countries). Multipliers on 3·SMHz may be multiplied by 
four, on ?MHz by three, and on 14/21/28MHz by two. 
Additional points may be made by "QTC traffic"-reports of 
previous contacts made by non-European stations and passed 
back to a European. QTCs contain time, call and QSO 
number of station being reported. Each may only be 
reported once and not back to the originating station. Only 
10 QTCs to a station are permitted. Keep a uniform list of 
QTCs on a separate log sheet and clearly indicate who sent 
them. It is suggested that DARC Jog sheets are used. Send 
large sae and ires to WAEDC Committee, Postbox 262, 
D-895 Kaufbeuren, Germany. CW logs should be sent to 
this address before IS September, and phone by 15 October. 
Please keep the following segments free from contest activity: 
(cw) 3,S50-3,800kHz, 14,075-14,350kHz, 21,J00--21,4SOkHz 
and 28, I00--29,700kHz; {phone) 3,6S0-3,750kHz, 14,300-
14,3SOkHz, 21,400--21,4SOkHz and 28,700--29,700kHz. 

In the 1975 Hungarian Contest G3SXW scored 2,662 points, 
03ESF 1,788 and G5GH 61. 

Awards 
The Cyprus Award 
Available for working stations in the Republic of Cyprus 
since I July 1962. The same station may be contacted once on 
each band, and 32 points are required if all contacts were on 
one band only, 24 if on two bands, 16 on three bands, and 
only 12 if four bands were involved. From the UK contacts 
on 1·8MHz count 8, 3·5MHz-4, 7MHz- 2, 14MHz- I, 
21MHz-2, 28MHz-4, 144MHz-16, and 432MHz-32. 
Send a certified list of QSLs (checked by GSGH) plus JO 
LRCs to: Awards Manager, 5B4BM, CARS, PO Box 1267, 
Limassol, Cyprus. 

The Northern California DX Club Bicentennial Award 
For contacts during 1976 with 76 California stations who are 
not club members and 13 who are. Send detailed list plus five 
IRCS to: Jim M. Ruys, W6UZX, 3860 Pestana Way, Liver­
more, Cal, 945SO, USA. 

The Dr D. Jose Balta Elias Award 
Issued by the URE in memory of their former President. 
European applicants need 15 points from working stations in 
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Vilafranca del Penedes (Barcelona) between 23 May and 
13 June. Each contact counts one point except those with 
EA3URE which counts three. Stations may be worked once 
on each band on each day. Exchange RS/T and serial number 
(from 001). Send log and own cards for stations worked to: 
Delegacion Local de URE, Aptdo 23, Yilafranca del Penedes, 
Barcelona, to arrive before 31 August. Listeners may also 
apply. The award is free. 

The Faience Award 
This is a ceramic polychromatic hand-worked award which 
carries the ARI. and town emblems. European applicants 
must make at least eight contacts with star ions in Faenza on 
either all cw or all ssb. Listeners may also apply. European 
stations need one contact with a "Jolly" station that counts 
two points(= two QSOs). No contacts are valid on contest 
days between 0000 and 2400. D ifferent stations will count as 
"Jolly" stations at different times. Contacts must be between 
I April and 31 December. Send a copy of the log details 
(certified by two other amateurs) plus 20 IRCS to : Award 
Manager, Sezione ARf Faenza, PO Box 93, I-48018 Facnza 
(RA}. Italy. Valid stations include 14s BBM, CQG, CXC, 
DBC, EAE, EAT, ECR, EGL, FSL, G CE, GSJ, GU, LEO, 
MNP, MZV, PWL, SKR, SEC, SJX, SLC, TMA, WPW and 
ZN, and IW4s AAB. ABE and ACR. 

All Japan Districts (AJD) 
For two-way contacts or reports from all 10 Japanese 
districts. 

Worked All Japan (WAJA) 
For contacts/confirmed reports from a ll 47 Japanese 
prefectures. 

Japan Century Cities (JCC) 
For contacts/confirmed reports with a t least 100 c111es. 
Separate awards are given for each additional 100 cities. 

Asian DX Award (ADXA) 
For contacts/confirmed reports with at least 30 Asian coun­
tries (one of which must be Japan). 

Worked All Cities (WACA) 
For contacts/confirmed reports with all existing cities (a list 
may be obtained for three rRcs). 
Cards for all awards must be dated after 29 Jltly 1952. A 
certified list plus eight lRCS should be sent to: Awards 
Manager, JARL, PO Box 377, Tok.yo Central, Japan. Note 
that contacts with KA stations do not count, nor do those 
with /MM or /AM stations. 

The WAGI Certificate 
The cost of this award has been increased to 20 IRCS or £1 for 
home applicants, and 20 1RCS or $2 for overseas applicants. 
The custodian is still Gl3CDF, QTHR, from whom full 
particulars may be obtained. 

Here and there 
G8PG reports that he has made WAC and contacted a total 
of 57 different countries with an input of SW or less to his 
transmitter in the past three-and-a-half years. He recently 
contacted PY4CAX on 21MHz cw using 2·2W into a 90rt 
wire aerial 20ft above ground. 

04EL W has received a number of QSL cards for contacts 
a llegedly made with him on 3·5MHz cw. 

GM4DSS reports that his call is being pirated as G4DSS. 
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Band reports 
Conditions have been quite interesting during the past month, 
and there have been some very good morning openings into 
the Pacific area on 14MHz. These seem to the writer to have 
been somewhat later in the year than usual. Quite a lot of 
activity has been noted on 28MHz and many correspondents 
remark that this band is worth much more investigation and 
use. The occasional "CQ" call when it appears to be dead 
can produce surprising results. 

Many thanks to the following for supplying the informa­
tion for this section: Gs 2HKU, 4RZ, 5JL, 3KSH, 3NKQ, 
GW4BLE and G4DXE; BRSs 17567, 25429 and 33761, and 
As 8312, 8713, 8890, 8961 and G 15045. 

Stations listed in italics were using cw-the others ssb. 

1-BMHz. 0000 XJ1MX. 0400 W1WQC/4. 2200 9K2GB. 
3·5MHz. 0000 ZF1GC. 0300 VP2VBG. 2100 A2CJP. 2200 JYSMB, 

TRSCQ, TU2FH, VK9XL (?), ZS1MH, 5Z4LW, 9L1NP, 9M2FX. 

Propagation predictions 
DX conditions on the hf bands are still not favourable. A small 
compensation for this will be the fairly frequent short-skip con­
ditions on these bands over distances of about 50G-200km. 

The14MHz band will remain the main carrier of dx traffic, especially 
during the night. The possiblllty of dx traffic via the Indirect path Is 
once more pointed out. As It is now winter In the southern hemi­
sphere, traffic with South Africa will cease early. Central African 
stations, even those of Zambia and Rhodesia, will be heard longer 
than those in ZS. The same applies to corresponding conditions on 
21 MHz. There will be no noticeable change on 7 and 3·SMH z. 

Readers will have noticed repeatedly that stations In the area 
Indicated are not audible. This Is especially the case when the 
time given does not correspond to the main working period of the 
dx countries. Contacts wlll be at their best if the time given in 
the predictions coincides with the main operating time of overseas 
stations. T his particularly applies to countries with few amateurs. 

The provisional sunspot numbers from the Swiss Federal 
Observatory for February, March and April 1976 were 4·6, 23·0 
and 19·5 respectively. The predicted smoothed sunspot numbers 
for August, September and October are 7, 6 and 5 respectively. 

. 14MHz JULY1976 
USA-East W1-4 S Z1El I I 

USA-West W6,7 s~ .. I ' ' I ~17, ' I I I 

Caribbean 6Y5,FM,TI Sl7,l" -i . : m:J ' I 
I I I 

Brazil PY s~ : CE:J : ' ' 
South Africa ZS s I : [J IZCI ' I : I ' I 

s I I ' ' ' I 

SE Asia HS, 9M2 I ' I I I I 

L I I I I ' I I tt= I I I I I I 

s ' I I I q::J: ' d::: Austra li a VK I I I I I 
L I I C o: ' I I I 

I ' I I I 

s I I I I 
Japan JA I I ozrii I 

L I ' I : I I I 
I ' . ' ' ' 

Time !GMT) 00 02 04 06 08 10 12 14 16 18 20 22 24 

21 MHz JULY 1976 
us A- East Wl-4 s I I : I I ' r:--i , 

Caribbean 6Y5, FM, Tl s I I I I 
I I I I 

Brazil PY s ' I ' I ' ' 
South Africa ZS s ' . wn I : I I I 

SE Asia HS,9M2 s ' I I : ' I I ' ' 
Australia VK s : I I =:::J I ' ' : : ' I I ' 

Tlme(GMTJ 000204060810 12 14 16 18 202224 
s ..... 
Short path l=:::::J 1- 5days IZZliZiZil 6- 20days 
L .... 
Long path - Openings on more than 20 days In the month 
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7 MHz. 0000 VP9s HPA, 18, 9LfNP. 0200 VP2AA, ZF1MA. 0400 
PJBDE. 0500 CE3AC, CPSAXS/t, HC2SL, HC1XGJHC8, PJBAS, ZLs, 
ZP5AL. 0600 LUs, XJ3XX/1 (St. Paul Is), VKs, Zls, 9Y4s. 0700 VKs. 
0800 VEBWL. 2100 VK3MR.2200 LUs, VP9GG. 2300 HBOXAA, ZB2DL. 

14MHz . 0000 Zls. 0500 W6/W7s. 0600 A35AF, FLSOM, KJ6s CB, 
CF, ST2SA, ZK1DX, 7J1RL. 0700 AH3FF, KH6s, KJ6DL, KM6EA, 
VR3AK. 0800 FOSs BL, DH, DO, KH6s, VKs, VRSA, ZK1Dl, ZLs, 
5W1AX. 0900 KB6CU, KX6BU, VK9XK, VR1A, 5W1AB.1000 OJOMA 
(QSL to OHONA). 1100 KS6DV/KB6, 7J1RL. 1300 ZD7SD. 1400 
CRSCI, CR9AJ, ZD7SD. 1500 HS1s ALA, ALB, VS5DB. 1600 
HM2JN, KH6ZZ, ZB30ANV, 9M6KT. 1700 HZ1TA, KL7s, VE7s, 
7J1 RL, 9K2EH (QSL to OZSEH). 1800 AP2AC. 1900 CR9AJ. 2000 
YJSKG. 2100 HKOAA, W6/W7s. 2200 AJ3AA, VP1PTL. 2300 
HKOAA/S, KL7s, VKs. W6/W7s. 

21 MHz. 0800 JAs. 0900 HZ1TA, JAs, OE€DK/YK.1000 4J9DX. 
1100 VE3APY/SU. 1200 DK5EC/ ET3, JAs, VU2BK. 1300 JF1 NZM/ 
MM (off ZL), ZD7SD, 5N2NAS, 5XSNK. 1400 FG7AN. 1700 CE3GN, 
VQ9R. 1900 TRSVE, TUs, VQ9HCS, 9Q5s. 2000 CEs, LUs, PYs, 
STSOC. 2200 HC7RD. 

28MHz. European signals 0600-2400. 1100 Z D7Fi. 1200 HBOXAA. 
1300 4Z4s. 1400 VQ9EA. tSOO EA6CE, UA9s, 5Z4LW. t&OO Els, PYs, 
9X5PT. 1700 EP20D, LUs, UL7s, WA1STN, 9L1BH (QSL to 
SM3CXS).1800 CT51TU (QSL via ISWL), CXs, LUs, PYs, TUs, ZPs, 
584DA,5N2NAS, 8P6GB, 9GtGE, 9L1NP, 9XSPT.1900 CT3, KV4AD, 
9K2EH. 2000 AJ4EHF, CE6BW, EA81'fD, FG7AN, PZ1AE, 9Y4NP. 
2100 LUs, PYs. 2200 HV1 KV, KP4s, 9Y40K. 2300 K4KA Y. 

Many thanks to all correspondents, and specially to the 
following for items obtained from their publications: the 
West Coast DX Bulletin (WA6AUD), DX'press (PAOTO), 
CQ Magazine (WlWY), the Ex-G Radio Club Bulletin 
(W3HQO), DX News Sheet (Geoff Watts), the 29 DX Club 
Newsletter (VK6RV), and Long Skip (VEIAL/3). 

Please send all items for the August issue to reach GJFKM 
by 7 July, and for September issue by 9 August. 

HF propagation study 
Predicted hpl1 (MHz x 10) For J uly 1976 

GMT= 00 02 04 06 OI 10 u 14 IS ,. 20 zz 24 
Aden 117 128 157 208 253 233 228 227 235 271 228 188 117 
Ascension 130 102 102 .102 241 229 229 242 248 252 285 158 130 
Bahrain 136 128 159 202 242 213 216 205 ZZ5 261 19' 166 136 
Bangkok 135 128 163 1114 195 182 197 19' 178 136 140 124 135 
Barbados 185 133 128 115 120 182 197 199 199 197 22ll 242 185 
Bermuda 178 128 121 102 115 172 191 191 191 191 191 191 178 
Bogota 185 134 UIS 115 121 128 191 197 197 197 204 235 185 
Buenos Aires 157 128 117 110 102 162 220 216 221 206 266 234 157 
Capo Town 10ll 96 89 191 255 242 242 255 255 210 128 128 108 
Colombo 115 128 163 202 230 200 210 201 221 255 209 180 115 
Cyprus 144 121 145 187 225 216 201 192 209 242 221 183 144 
Dakar 134 124 119 140 241 234 237 242 244 252 285 182 134 
Denver 153 140 128 115 102 128 153 172 166 185 172 185 153 
Fairbanks 153 159 153 153 153 172 172 172 172 172 178 172 153 
Falklands 12• 115 105 102 102 140 218 221 227 227 220 152 124 
Glbrn.llar 112 88 88 110 157 155 140 140 145 140 182 161 112 
Hong Kong 131 128 162 187 178 178 191 187 174 176 130 157 131 
Honolulu 153 153 147 153 153 166 128 128 128 172 178 172 153 
Iceland 106 IM 112 119 131 131 131 135 136 135 131 138 108 
Jamaica 183 130 128 116 126 138 185 191 191 191 196 219 183 
Lagos 125 114 114 183 252 237 242 255 255 281 242 162 125 
Las Palmas 147 119 119 129 208 210 197 U7 204 191 . 249 220 1'7 
Lfma 178 136 128 115 108 108 200 202 201 199 238 242 178 
Los Angoles 147 140 128 128 96 96 128 166 166 178 178 178 147 
Malla 128 102 110 149 187 ISQ 163 164 174 185 210 166 128 
Mauritius 89 96 153 204 255 242 235 242 242 166 140 128 89 
Mexico 172 134 121 128 134 115 166 185 185 191 178 191 172 
Moscow !Oil 10ll 134 158 162 154 166 164 \11 172 153 148 108 
Ntilrobl 103 106 145 202 249 242 235 246 244 271 153 128 103 
New Deihl 135 128 163 197 202 191 200 196 214 185 176 140 135 
Now York 112 135 128 102 128 154 180 180 181 185 178 1n 112 
Osaka 143 163 162 178 178 178 178 178 153 153 153 153 142 
Perth 1« 128 163 201 229 199 168 124 128 128 110 92 143 
Rio de Janeiro 158 124 102 102 102 224 229 221 227 224 272 242 158 
Sollabuoy 102 102 115 199 257 253 242 253 252 244 153 128 102 
Seychelles 101 112 153 208 232 233 230 230 239 223 140 121 101 
Slngapor& 138 128 163 197 202 191 200 196 155 128 126 115 138 
Suva (s) 159 166 159 166 172 153 121 102 96 115 172 166 159 
Suva (I) 140 128 128 159 115 115 10ll 121 115 108 191 216 140 
Sydnoy(B) 131 128 162 187 178 153 128 128 133 115 101 159 131 
Sydnoy(I) 176 133 128 121 102 s. 9' 105 96 96 102 187 176 
Teheran 145 128 163 202 230 200 210 201 221 255 201 117 145 
Vancouver 153 153 140 147 13' 140 153 \66 153 166 166 172 153 
Wellington (s) 153 153 159 112 153 121 121 13' 128 115 112 153 153 
Welllngton(I) 153 134 128 96 83 83 89 102 96 96 140 118 153 
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49th Annual General Meeting 
Minutes of the 49th Annual General Meeting of the Radio Society of Great Britain, held at the Royal Society of Arts, 

John Adam S treet, Adelphi, London WC2, on Friday 5 December 1975 commencing at 6.30pm 

Present: Mr C.H. Parsons, GWSNP, President (fn the chair); Dr 
E. J. Allaway, G3FKM, Executive Vice-President; Mr J. O. Brown, 
G3DVV, Honorary Treasurer; Mr G. R. Jessop, G6JP, Secretary; 
Messrs D. Byrne, G3KPO: L. E. Newnham, G6NZ;·W. A. Scarr, 
G2WS; Ft F. Stevens, G2BVN; D. M. Thomas, GW3RWX; F. C. 
Ward, G2CVV (members of Council); A. W. Hutchinson (editor), and 
150 corporate members who signed the attendance book. 

The President welcomed the members of the Society to the meet­
ing and announced that a quorum of 50 corporate members was 
present. 

Notice convening the meeting 
The President stated that the notice calling the meeting was set out 
on page ii of the Annual Report and Accounts which had been 
circulated to all members. 

The Secretary read the flrst part of this notice and proposed that 
the agenda Items be read as they arose In order to save time. All 
were In favour of this procedure. 

Minutes of the 48th AGM 
The minutes had been published In the June 1975 Issue of Radio 
Communication and MrJ. O. Brown, G3DVV, proposed and Mr R. F. 
S tevens, G2BVN, seconded that the minutes be confirmed. There 
were no questions and the proposal was carried unanimously. 

Audited Accounts and Financial Report of Cou ncil to mem­
bers of the Society for the year ended 30 June 1975. 
Mr M. J. Matthews, G3JFF, proposed and Mr T, L. Herdman, G6HD, 
seconded that the audited accounts and financial report for the 
year ended 30 June 1975 be adopted. 

The Honorary Treasurer read the auditors' report which Included 
a reference to the cotlactlon of late subscriptions. Mr Brown said 
that this was the first time the auditors had qualifled their report. 
The reason was that early in 1975 the collection of subscriptions 
fell Into arrears, and by the time this was brought up to dale many 
subscriptions were paid late and were not considered by the auditors 
to have been paid In the year 1974-5. Mr Brown said that he did not 
think that In practice this made much difference as It was normal 
procedure to credit part of a member's subscription In one financial 
year and the balance In the next flnanclal year, depending on the 
renewal month. Despite this, Mr Brown reported the subscription 
Income was up by 12 per cent. 

The value of Doughty Street had been taken at an estimated value 
to save the high cost of valuation. 

Mr Brown said there was an overall deficiency of £13,000 and 
that he estimated a deficiency for 1975-6 of £16,000. In the first three 
months of 1975-6 the deficiency had been as estimated at £4,000. 

Mr A. W. Rix, G3RYF, asked about the bad debts shown in the 
accounts. Mr Brown replied that these were mainly due to some 
Radio Commun/caUon advertisers who had not yet paid for their 
advertising. 

Mr G. Bowden, G3YVR, said he thought it was serious for the 
auditors to qualify their report and expressed dissatisfaction. 

Mr L. Crain, G3PED, asked why the subscription collection had 
been delayed. Mr G. R. Jessop (general manager) replied that the 
problem in the early part of 1975 had been due to unsatisfactory 
staffing in the subscriptlon department during the latter part of 1974, 
as a result of which renewal reminders had not been sent out on 
time. Mr Jessop said that the position Improved when Mr D. A. 
Findlay took over In that department In 1975 and that most outstand­
ing subscriptions had eventually been collected. 

Mr F. A . Herridge, G31DG, asked if the persons responsible for 
the late collection of subscriptions had been sacked. Mr Jessop 
replied that Mr Findlay had been asked to take over as subscriptions 
manager In January 1975 and that although the subscriptlons side 
was not In complete order, things were considerably better. 

Mr R. Broadbent, G3AAJ, asked if the officials of the Society were 
satisfied that the records system was 90 per cent efficient. Mr Jessop 
said that the records were very much improved but he was not 
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excited by the speed of the labour-intensive records system used by 
the Society. It was his view that a modern more easily accessi ble 
system of records should be used. With the present system It could 
take up to half an hour to verify whether a member had paid his sub­
scrlptlon. 

Mr D. J. Crawley, GSEAO, said he knew of two persons in his area 
who were still receiving Radio Communication although one had not 
paid his subscription for a year and the other had not paid for two 
years. Mr Jessop replied that he could not answer questions on 
specific subscriptions but asked anyone aware of such situations lo 
co·ntact the Society so that action could be taken. 

Mr C. E. Newton, G2FKZ, said that In the accounts the profit on 
books was always given but that the expenses incurred by the 
Society sel ling these books were never shown. Mr Brown said that 
the gross profit on the sale of RSGB publications was shown on the 
published accounts, while the net profit was shown on Internal 
records. Mr Newton said the accounts gave the Impression that the 
Society makes a profit on Its book sales but does not take into 
account the overheads: he suggested that publications accounts 
should be shown separately. Mr Brown said individual department 
costs were not shown In the 1974-5 published accounts. 

There being no further questions, the President put the proposal 
to the meeting and It was carried unanimously. 

Special resolution 
To amend the A rtlcles of Association so that the following article be 
subsUluted for the present article: 

19. SUBSCRIPTIONS AND RESIGNATIONS OF MEMBERS 
The annual subscription for Corporate members and Assoc/ales shall 
be such a sum as the Council may from Ume lo Ume decide. 

Where two or more members of a family have the same address 
registered with the Society, the second and subsequent members 
shal I be eilglble for reduced subscription, which shall entitle them lo 
all privileges of their grade of membership except that of receiving 
a copy of each Issue of the Society's Journal. The annual subscript/on 
payable by such second and subsequent members shall be as deter­
mined by Council from time to lime. 

Upon the conditions of the preceding paragraph ceasing to apply, 
such members shall forthwith be required lo pay the full subscript/on 
appropriate to their category of membership. 
The Honorary Treasurer proposed the resolution, at the same 

time explaining why It was considered necessary to make this 
amendment. He said that at present the articles allowed a maximum 
subscription of £6, but with current Inflation this limit was out of 
date. The Department of Trade had suggested and approved the 
removal of this top limit in line with the practice of other clubs and 
societies. 

Mr Brown said that If the top limit were removed, Council would 
propose a subscription of £8 per annum for Home Corporate 
members which, without VAT complications, would give an 
Increase of approximately 45 per cent. He said the last subscription 
Increase was In 1973, and since then the average wage had also 
gone up by about 45 per cent. If the resolution were not passed and 
the subscription could not be Increased above £6 the economic 
axe would fall first on Radio Communication, and the next edition of 
the Radio Communication Handbook could not be afforded. 

Mr T. L. Herdman. G6HD, seconded the resolution. 
Mr W. E. F. Corsham, G2UV, said he wanted to separate lhe 

proposed Increase of £8 from the special resolution. The passing 
of the special resolution would give Council a blank cheque and 
would take away the authority for maximum subscription amounts 
from the membership. Mr Brown replied that (a): the removal of the 
top limit was suggested by the Department of Trade, (b) Council 
had the overall inleresls of members at heart, (c) without the 
removal of the top limit, in the present Inflationary situation It would 
be ne·cessary to call frequent extraordinary general meetings to 
amend the top limit In the relative article. 

Mr Corsham repeated that Council were asking for a blank cheque 
and that it was a fail accomp//. 
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Mr G. B. Packer, G3UUS, said he was in no way objecting to the 
rise In the subscription to £8 but suggested that the top limit be 
raised to say, £15, which was linked to the retail price index. Mr 
Brown said that as no one had put up any amendments to the 
special resolution II was the function of this meeting either to pass 
the special resolution as ii stood or throw It out. 

Mr L. Crane, G3PED, asked for clarification of the two points 
under discussion. Mr Brown said that the special resolution was to 
remove the top subscription limit of £6. If It were passed, Council 
would have the power to say what the subscription would be. 

Mr D. Smith, G4DAX, said he had discussed the proposed 
subscription increase with members In his region and asked If the 
resolution could be amended so that the Increase could not be 
greater than 60 per cent over the previous year's subscription. Mr 
Parsons said within the terms of the Companies Act the special 
resolution, with no amendments, was either to be passed or thrown 
out. 

Mr W. E. F. Corsham, G2UV, said he opposed the motion but did 
not want this mixed up with the proposed Increase to £8. 

Mr A . R. Seabrook, G3ZQB, asked what was the existing proce­
dure for putting up the subscription. Mr Brown replied that Council 
fixed the subscription within the existing £6 limit. 

Mr T. L. Herdman, G6HD, said that previously Council had·called 
an extraordinary special general meeting and a special resolution 
had been passed giving Council the authority to go up to £6. He 
said that Council had not put the subscription straight up to the 
maximum allowed, and as a body It was to be trusted and members 
should refrain from asserting otherwise. 

Mr R. Ham, BRS15744, said he supported the RSGB and he trusted 
Council to do their best. They were right to do away with the cost of 
special meetings. On occasions in the past, special meetings had 
been called and a qtiorum had not been formed. Mr Ham asked 
how close the Society was to bankruptcy If the resolution was not 
passed. Mr Brown replied that it was difficult to answer that ques­
tion, but added that either the size of Radio Commun/cal/on would 
have to be cut or it would have to be published bl-monthly or 
quarterly. 

The President said that he had been involved with the Society 
lo~g enough to be able to look at the record of Council over the past 
30 years. It was to his firsthand knowledge that a repeated fault of 
successive Councils had been the policy of providing maximum 
benefits to members while keeping subscriptions as low as poss­
ible. In the light of the current econ.omlc situation, subsidising 
membership had gone on far too long. 

Mr N. A. Smith, G3HFO, said he trusted Council to fix a correct 
level of subscription in order to keep the Society solvent and that he 
supported the motion. 

Mr G. Wright, G3VUF, said that If any member wanted to he could 
put up a motion at any future AGM to discuss future subscription 
rates. Mr Brown said this was correct as long as the proposal 
was put forward In the correct way. 

Mr J. W. Swlnnerton, G2YS, said that the way to influence the 
Society was through the ballot box at Council elections. 

Mr C. Partridge, GBAUU, suggested a postal ballot on major 
Issues affecting the Society. 

Mr T. J. Sheedy, GBEWO, asked what was the estimated loss of 
members if the subscription went up. Mr Brown said a loss of 
members was possible but he hoped these would be encouraged 
to rejoin the Society. 

Mr G. Packer, G3UUS, asked If the motion were defeated, how 
long would members have to wait until It could be put up again to 
the membership. Mr Brown said 21 days notice In writing would 
have to be given, which In practice, would probably mean a delay 
of three months because of the length of time It would take to 
organize and get the notice published In Radio Communication. 

Mr W. J. H. Kempton, GBLN, said he had heard these arguments 
before in 1926 and said he was prepared to let Council decide the 
subscription. 

Mr L. Crane, G3PED, said he was In favour of an £8 subscription 
but asked Council to consider all ways of Increasing efficiency and 
saving money. He suggested withdrawing the reduced subscription 
to associate members. 

Mr D. Smith, G4DAX, said thatthe discussion had gone on a long 
time and that basically all had confidence In Council. 

Mr M. Pellatt, G4AP, said that if Radio Communication to younger 
members were cut we would lose future amateurs and that these 
were the people to be encouraged. 

Mr L. J. Carpenter, G4CNH, said he would like to see a searching 
look into all costs and asked if Radio Communication really needed 
a co lour on the front cover. 

Mr R. F. Stevens, G2BVN, said the front cover colour cost less 
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than £20 per issue. Mr R. L. Glaisher, G6LX, suggested the front 
cover of Radio Communication be used for advertising. Mr Stevens 
suggested that this was not In accord with the dignity of a national 
society. 

Mr P. A. Thorogood, G4KD, said that the Society should accept 
the recommendation of the Board of Trade, and he suggested that, 
In future, the Society's solicitor be present at Annual General 
Meetings. 

Mr P. Jones, G3PYU, said that there must be a Society and sug· 
gested a show of hands on the resolution. 

The President put the resolution to the meeting and asked for a 
show of hands. 

The result was: forthe motion, 124; 
against, 13; 
abstentions, 8. 

Result of Council election 
T he President read oui the numbers of votes cast for those In the 
election to Council for 1976 and announced that Messrs G. M. C. 
Stone, D. S. Evans, C. J. Thomas, D. J. Andrews and W. A. Scarr 
had been duly elected. In the case of Mr Scarr, who was over 70 
years of age, It was necessary for the AGM to confirm Mr Scarr's 
election under the Companies Act. This was put to the meeting 
and there was an overwhelming majority In favour of Mr Scarr 
serving on Council as member for Zone D. 

Auditor's remuneration 
Mr Brown proposed that Messrs Edward Moore &ISons be appointed 
auditors for the currant financial year and that Council be em­
powered to fix their remuneration. 

Mr T. F. Campbell-David, G3YMM seconded. There was an 
overwhelming majority In favour of the proposal. 

Other business 
Mr Jessop announced that in accordance with Article 14, Dr J. A. 
Saxton had been Invited to become an Honorary Member of the 
Society. 

The President then presented Dr Saxton with a certlflcate to marl< 
the occasion. 

Dr Saxton said he was honoured to accept the Honorary Member­
ship and thanked the Society. He said he had always been extremely 
Interested In the Society's work and activities, although he had 
never aspired to become an operator In the normal sense. 

Mr J. W. Swinnerton, G2YS, said he did not want the meeting 
to close without thanking the retiring members of Counci l for their 
services, especially Mr L. Newnham, G6NZ, who had been on Coun­
cil for 23 years. Mr Swinnerton wished him a long and happy retire­
ment. Mr Newnham said he had been a member of the Society for 
50 years and that If the Society ever wanted his help It could count 
on him. 

Mr Swinnerton thanked the President for his patient conduct 
of the meeting. 

After the AGM there was an informal discussion followed by 
t he presentation of trophies. Details were reported In the January 
issue of Radio Commun/cal/on. 

Region 11 ORM and mobile rally 
The Royal Lido, Prestatyn, made an ideal venue for the Region 11 
ORM. The facilities provided by the Prestatyn Council In the Lido 
ranged from the large Exhibition Hall where the trade exhibitors 
had ample room to display their many bargains, to the separate 
RSGB meeting room for the ORM. Back-up to this was the special 
rally bar which provided service f rom 11am to Spm as well as the 
standard lounge bar operating under normal llcenslng hours. Jn 
conjunction with the bar service, there was also available a separate 
dining area which offered all catering facilities from a three-course 
lunch to sandwiches. 

At the ORM, Mr P. Hudson, GW31EQ, Regional Representative, as 
chairman, opened the meeting by thanking Prestatyn Council for 
making available the vary comprehensive facilities of the Lldo, paid 
tribute to Mr Roy Stubbs and members of the Rhyl Amateur Radio 
Club for their enthusiasm and very hard work in organizing the 
necessary arrangements for the rally, and introduced the President, 
Immediate Past President and the Zonal Manager to the members 
present. 

The President expressed his pleasure at being able to attend the 
meeting, having arrived hot-foot from the Crawley dinner the evening 
before. Mr Parsons expressed his disappointment at not being able 
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to visit the area last year during his term as President. Mr Thomas 
discussed the activities in Wales and stated that although Wales' 
Interests were amply represented at both Council and Regional level, 
there was a very urgent need of nominations for Area Representa­
tives. 

During the open meeting, questions ranged from the terms of 
reference of the Broughton Trophy, which excludes the participa­
tion of members from Wales, Scotland and N Ireland, to the dlscl­
pllnlng and exclusion of stations who radiate poor-quality signals 
when operating In contests. There was a discussion of the mem­
bers' dissatisfaction with the Society's administration. Several 
members stated that it took up to Ove or six letters to HQ before 
receiving a reply. Another member stated that, In his experience, If 
one wished to subscribe to any of the American magaiines, it was 
far quicker and very much more reliable to write direct to the USA 
when one had a reply by return of post than to use the RSGB as 
the recognized agency in this country. The meeting listened with 
Interest to the replies from the Council members representing the 
Society and recognized that there were considerable difficulties in 
administering the members' needs with the current resources avail­
able. Mr Parsons reminded members that if they availed themselves 
of the scheme of representation In existence, a large proportion of 
the correspondence arriving at HQ would disappear. 

Among the warmly-received guests were Mr Basil O'Brien, RR 
Region 1, and Mrs O'Brien. 

Praise was given for the very comprehensive talk-In facilities on 
all bands together with the noticeable back-up from M-P vhf 
repeater. 

Special event stations 
GB3CAD, 8-tt July 
This station will be operated by the Catterlck Garrison ARC during 
the Catlerlck Army Display. Operation will be on 8G--10m cw and rtty 
and 2m ssb, from t200 to 1700 dally. Details from hon sec G3WNG, 
QTHR. 

G~3LGS, 9-10 July 
Operational during Loughborough Grammar School Open Day on 
the evening of the 9th and all day on the 10th. It will be active on all 
bands 80-10m ssb/cw/a.m. and 2m Im. Commemorative QSL cards 
will be available. There will be many other displays, and contacts 
and visitors will be most welcome. Details from G4ERD, 50 Wood­
brook Road, Loughborough, Lelcs, tel Loughborough 212583. 

GB3SHQ, 19-30 July 
Operational during the International Patrol Jamborette, Blair Athol!, 
Perthshire, on all modes 16G--2m. Foxhunts will be held on 2m and 
there will be construct ional projects. The event will be attended by 
some 700 Scouts. Details from GM30WU, QTHR. 

GB2MT, City of London, July 
To mark the 80th anniversary of the first public demonstration of 
"wlreless" by Marconi from the Post Office building In St Martin 
le Grand, Clly of London, on 27 July 1896, the three amateurs living 
In the city, G81TS, G3COR and GSFWJ, are organizing the operation 
of this station. It Is hoped to be operational on 80, 40 and 20m, 144 
and 432MHz, Oscar 7 modes A and B, and perhaps 23 and 3cm. 
Assisting will be G4BWG and G3NYY. 

Support has been promised by GEC-Marconl and the RSGB, 
and It Is hoped to receive support from other directions-notably 
from the Lord Mayor and Corporation of the City. 

GB3MRC, 3t Juty-1 August 
The Nottingham and Plessey ARCs are operating this station during 
"Rail-Ex '76", an event organized by a local railway preservation 
concern, the Midland Railway Co, al Gregory's Rose Gardens, 
Stapleford. The venue Is one mile from M1 Junction 25 along the A52 
towards Nottingham. Operation will be on 80, 20 and 2m, probably 
with rtty. Details from G4EKW c/o G81PH, QTHR. 

GB3WFS, 3t Juty-2 August 
This station will be operational during the Wakefield and District 
Annual Flower Show, Clarence Park, WakeOeld. Operation will be 
on 160, 80, 40, 20 and 15m cw/ssb, 2m fm/cwfssb and 70cm ssbfcw. 
The station Is licensed for consecutive operation on more than one 
band. Skeds are welcomed and QSLs will be sent. Visitors will be 
welcome, and licensed amateurs can operate the station on 
production of their licence. Details from G4AAQ, QTHR. 
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C your opinion =1 
The Editor 
Radio Communication 
Sir-Your "Current Comment" (June 1976) gives me and many other 
amateurs cause for concern, not only as regards the present use of 
the rf spectrum by radio amateurs but as to future use by them and 
the possible curtailment of their activities In the light of the Geneva 
Conference In 1979. 

While no amateur worth his salt will dispute your view that 
Irregularities are undesirable, what is at stake is the fundamental 
Issue of the extent to which amateurs shall be entitled to use the rf 
spectrum. 

It Is my view that In general terms the standard of operating in 
this country Is as high as anywhere In the world. If that be the case I 
am minded lo ask Just what plans are being made for the develop­
ment of an observation service. With the advent of Information and 
data banks by Industry and government services there Is an increas­
ing Involvement by the stale and other organizations In the funda­
mental freedoms of the individual. As a radio amateur I am obliged 
to operate my equipment within the terms of my licence but, subject 
only to thal and to the Wireless Telegraphy Act generally, my rights 
are unfettered. Before an observation service Is set up I would sug­
gest the following pertinent questions be answered by those 
propounding such a scheme: 

(a) Has this suggestion emanated from HM Government or from 
an overseas government through the medium of an overseas 
amateur organization? 

(b) What is the present slate of the plans to which you refer and 
how far have they been developed? 

(c) What Is the projected flnancial Implication either for Govern­
ment or for the radio amateur in these plans? 

Although I am unlikely to be a big objector nevertheless I resent 
the suggestion Implied in your comment that because I object I 
necessarily offend. 

Guy B. Moser, G3HMR 

The Editor 
Radio Communication 
Sir-I am writing to you about the planned Introduction of an 
observation service ("Current Comment"-June). I think it might 
have the opposite effect on the WARC to that Intended, In that the 
Introduction of such a service draws attention to the fact that there 
Is "a very small minority". Unless the planned observation service 
has teeth, I have a feellng that the whole thing will be a waste of lime 
and effort. 

It will be very Interest ing lo watch further developments. I hope 
there will be full explanations in the pages of the journal. 

P. J. Halls, G4CRY 

The Editor 
Radio Communication 
Sir-As one of the 5,000 or so amateurs Ucensed for mobile opera­
tion In the UK, I would like to say a heartfelt "Thank you" to Mr D.W. 
Morris, G3AYJ, for his superb article on the suppression of vehicle 
Interference In the May Issue. 

It was a pleasure to read, compared equipment and devices at hf 
and vhf, and, at the end, listed all the troubles pots and solutions, so 
that the harassed mobile operator does not have to plough through 
several books lo Ond the answer to his particular problem. 

Thanks again. 
D. T . Mitchell, G3MQY/M 

The Editor 
Radio Communication 
Sir-I have recently noticed that many amateurs using the 2m 
repeaters In this country are curiously reluctant to use phonetics 
when giving their cailsigns. I can only assume that this Is due to the 
fact ttiat one tends to work the same people very often on these 
machines, and thus phonetics are often not necessary. However, ii 
Is very hard for Itinerant users like myself to copy unfamiliar call­
signs above car noise. 

I think that flxed stations fail lo reailse sometimes that mobile 
operation Is a far cry from a comfy chair In a quiet shack I So, gentle­
men, please use phonetics when establishing contact; ii makes life 
a lot easier, and saves much confusion I 

"Rick" Sterry, G4BL T 
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The Editor 
Radio Communication 
Sir-With reference to the "Quick T ip" In the June Technical Topics 
regarding the use of potassium hydroxide pellets for revitalizing 
lifeless Nicad batteries, I feel that a word or two of warning may not 
be out of place. 

The common name for potassium hydroxide Is caustic potash. 
This Is similar to-but rather worse than-Its close relation caustic 
soda in its corrosive action on flesh, paper, wood, paint, polish and 
aluminium. It is no t a substance to be trifled with by those with no 
experience In handling corrosive chemicals-one drop of its solu­
tion splashed Into an eye can cause permanent blindness. 

Potassium hydroxide is readily available from suppliers of 
laboratory equipment, but anyone contemplating its purchase ought 
to order safety spectacles and rubber gloves at the same time. 
There are about 4,000 pellets to the pound and they must be stored 
under airtight conditions. 

All In all II might be a lot safer to Invest in a set of new Nlcad 
batteries. 

M. A. Sparks, BSc, BRS24568 

[ obituaries ] 
The So:lety records with regret the deaths of the fol/owing radio 
amateurs : 

Mr W . Burgess, G2VV 
Bill Burgess died on 14 May aged 78. He was a member of the original 
Grimsby ARS and was the oldest amateur resident in the district. 
Before the Second World War he was active on 1 and t4MHz and 
later on 56MHz. 

Mr R. Lunnon, G2RL 
Ronald Lunnon died on 22 April after a long Illness. Licensed in the 
early 'twenties, he will be remembered by many for his cw activity on 
the hf bands and 10m. After the advent of ssb his Interest turned to 
vhf, and thereafter he remained active on 2m. 

Mr C. T . Malkin, GSIV 
Trevor Malkin died on t7 May aged 73. He was president of Barnsley 
& District A RC, and for many years until recently had been town 
representative for the area. Active on all bands from 160 to 2m, he 
was well known to both dx and local s tations and held many certifi­
cates for dx working. He was widely respected for the help he gave 
many younger members In obtaining their licences. 

Mr P . H. Mohamed, MBE, VSSPM 
Peng Iran Mohamed, who died recently, became the first holder of a 
VSS callsign in 1936. A life-long cw devotee, he recently returned to 
lhe dx bands after having been ORT for many years. 

Mr R. Sunter, G3DH 
Robert Sunier died on 15 December 1975. He had been an RSGB 
member since the 'thirties, and his callslgn was well known through­
out the world. In recent years he was active on 80m. 

Mr C. W. E. Sweet, G4ELT, G8GOK 
Ted Sweet died on 12 February aged 63. He became licensed In his 
late fifties, and was an active member of the Plymouth RC, the 
Royal Naval ARS and the RSGB. 

Mr R. F. Tay lor, G3JVZ 
Ron Taylor, who died on 1 March aged 71, was an enthusiastic swl 
for more than 30 years before being licensed In 1954. Mainly Interes­
ted in top band, he was a regular member of an early morning net 
untll a few days before his death. 

L . E. W est, ZLJRP 
Les West died on 1 May aged 66. He was heard regularly on 15 and 
20m. 

Mr K . C. Woodman, G3EBU 
Ken Woodman died on 4 April. An experienced professional opera­
tor, he passed on his knowledge by making regular slow morse 
transmissions aimed at helping bedfast listeners gain their licences. 

RADIO COMMUNICATION July 1976 

He was British organizer of the American Society of Wireless 
Pioneers. 

The Society has also been informed of the deaths of: 
Mr E.W. Bonson, G3JHY, and 

Mr H . W . E. Prodger, GIALU. 

r--- raynet ---i 
l__ S.W.law,G3PAZ *__J 
With the holiday season well under way, the family commitments 
of members naturally take first place. No doubt this would account 
for the lack of activity on the Sunday morning 80m net. To re-cap 
for those who may have mislaid their notes; the net Is every Sunday 
at 1000bst on 3·690MHz plus or minus ORM. 

Errata 
We apologise for an unfortunate error In the May column under 
"Repeaters": the correct Information should read RBO, 434·600MHz 
IN, 433·000MHz OUT. 

Group news 
The Glasgow group gained some excellent publicity at the time of 
the Symposium on Disaster held In the city on 13-14 April, when a 
paper was read by controller Terry Darke on the service provided 
by Raynet, its operation and avallablllty. A local press report sub­
mitted by G8GZH, Norlhants, also demonstrates good liaison, 
Incidentally, applications for Raynet membership would be 
appreciated from the Corby and Kettering areas. 

Raynet will be represented at the Anglia mobile rally on 18 July, 
reports G3AJS. We would also remind you that there will be two 
Raynet tables at the RSGB Radio Communication E.xhibltion at 
Alexandra Palace, 30 July- 1 August. 

A new group al Milton Keynes Is understood to be well on the 
way under the conlrollershlp of R. J. Bullard, 8 The Limes, Stony 
Stratford, Millon Keynes. The address Is given in lull as Mr Bullard 
Is not a licensed amateur. However, In order to forestall comment, 
he Is a member of the RSGB and therefore the appointment is 
legitimate since a controller Is, of necessity, an administrator. It is 
an interesting point I 

It Is understood that a new group Is In the process of formation in 
Bedfordshire. South Angila reports exercises using the 70cm band 
and we await results with Interest. G8CAG reports that the Cam­
bridge City group are paying great attention to establishing good 
llalson with user services. There Is a possibility that there may well 
be further developments in the Grampian area. More on this at a 
later date. 

Alan Foss, G8EA Y, reports on a meeting attended by several SE 
controllers and also by Rayne! committee member G3GJW on 
behalf of Kent. This GLC meeting discussed and agreed to Raynet 
participation In the proposed exercise " Floodproof" to be held on 
4 July. User services will be In action on this date. 

The Yorkshire Repeater Group have enquired Into the possibility 
of the formation of a Raynet group using their lacllltles. 

Lectures 
Members are reminded that lecture material (and, of course, offers 
of assistance) are still welcome. Lectures have been given to 
Grafton RS (one of the oldest clubs In London) by G3GJW and to 
the Echellord ARS by G3PAZ. There are a number of clubs 
whose secretaries would be glad of an offer to round out the 
programme II sullable Raynet lecturers were available, so why not 
give it a thought? G3GJW has also lectured to the Dartford Heath 
OF Club, so Interest Is widespread and only requires a little liaison. 

D evelopment.• 
The Raynet Manual is due for reprint, and certain amendments lo 
the rules are under discussion. All suggestions are welcome. Even 
more Important are the results of the discussions with the HO with 
regard to changes In the regulations as they affect Raynet. (See 
news Item In "QTC"). 

0 130 Alexandra Road, Croydon Surrey CRO 6EW. 
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C contest news =i 
March 144MHz Open Contest results 
Some contests are a pleasure lo remember; others are best 
forgotten. Cold weather, poor conditions and the failure of the 
experimental rules placed the March Open firmly in the latter 
category. 

The 200km rule in the dx section was an attempt to encourage 
stations to work dx in preference to local contacts, but conditions 
proved too poor to give the average 10W fixed station a look-in. 
Some entrants were In favour of the principle of reducing the value 
of local contacts (though not necessarily to zero), but In retrospect 
it seems better to return to the normal scoring system, and let high­
scoring contacts come to those who have the skill to flnd them In 
the ORM. Even with the new rule, the usual callsigns appear among 
the leaders: these stations will do well under any reasonable rules, 
as has been proved by experiments In earlier years. The adjudica­
tors are grateful to their German counterpart DK6EI for checking 
some contacts In the dx section. 

The local section was Intended lo provide a contest for those who 
have no access to ssb equipment, or did not wish to use It. The Idea 
worked well In the December 1975 Fixed Contest, but not this time. 
A few Im stations chose to run high power In the ssb part of the 
band, causing severe Interference and a lot of bad feeling; having 
heard them, more fm operators decided they would have to do the 
same. The average ssb operator does not object to the occasional 
Im signal In "his" part of the band, but cannot be expected lo 
tolerate an S9+ Im signal calling CQ on 144·3MHz. If ever a non-ssb 
section Is reintroduced-which is doubtful In view of the bad feeling 
created-then adherence to the band plan will have to be made 
mandatory. This will also Include leaving the simplex channels on 
and above 145MHz clear for the use of non-contestants. Stations 
who showed complete disregard for the band plan gained an unfair 
advantage over their more considerate rivals; whether they gained 
any satisfaction Is a matter for their own consciences. 

Many entrants made comments on their cover sheets, others 
wrote fetters, and GSJYR/P, GSCDW, G301T, GSGMQ and 
GSKYV/P sent check logs: thanks to you all. It Is an unfortunate 
fact that there are not enough free weekends In the year to satisfy 
everyone with a tailor-made contest, and any attempt at a compro­
mise may end up by pleasing no-one, as did the March Open. 

G2HIF (local), G3SEK (dx). 

Po1n 
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 
211 
27 
211 
29 
30 
31 
32 
33 
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DX Section-portable and /A stations 
Callolgn/P 
FODA 
Gl!BQX 
GW8BHH 
GW3UCB 
GW3WAS 
G3UUS/LX 
GW3WRA 
G3PMH/A 
G3PIA 
GW30XD 
GD3FLH 
G4BWG 
G2FJA 
GW4BSP 
G8DOU 
G3XBF 
G4EUR 
Gl!IWD 
Gl!GRB 
G3GQC 
GWSWIR 
G4DAG 
GW80LX 
G3GXl/A 
G3YMO/A 
G8JXK 
G8HYF 
G4BP 
G8CRN 
GWSEQJ 
GMSAKB 
G4ESK 
G8HORIA 

Polnta 
2.633 
2,452 
2,166 
2.027 
2,009 
1,996 
1,410 
1,397 
1.m 
1,316 
1.013 

887 
822 
756 
717 
702 
68' 
573 
498 
469 
463 
447 

"° 432 
422 
382 
254 
224 
187 
118 
104 
73 
49 

ORA 
2J21 
AK03 
YM44 
YN75 
YM14 
DK71 
YLOS 
AM21 
Zl33 
YM55 
X068 
AL45 
AL43 
YM04 
Y078 
All!1 
ZL41 
YK28 
YM211 
ZN64 
YM25 
ZM25 
YM75 
YN48 
AL85 
YL75 
20£5 
ZOSS 
AM51 
YN75 
YP14 
2M21 
YK07 

DX 
GMSFFX/A 
FSMF/P 
OC8RAA 
ON4PB/A 
ON4PB/A 
GW8BHH/P 
GM4DSZ 
OKOHH/ P 
OLOVl/P 

ON5NK/A 
OF3GY/P 
GM40SZ 
F10ZN/P 
ON5UN/P 
GM40SZ 
GM40SZ 
OC90ZA 
ONSNK/A 
PAOOOS 
ON5UN/P 

OC90ZA 
FOOA/P 
OLOCKIP 
DC9DZA 

FODA/P 
PAOMS/P 
G8BQX/P 
G4EURIP 
GMSBOX 
G4CON 

Km 
818 
747 
781 
581 
555 
670 
572 
110 
650+ 

665 
680 

415 
537 
610 
621 
590 
412 
500 
492 

645 
470 
410 
640 

500+ 
375 
350 
482 
34-0 
345 

Po an 
1 
2 
3 
4 
5 
8 
l 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25-
25= 
21 
211 

Po1n 
1 
2 
3 
4 
5 
8 
7 
8 
9 

10 

Po1n 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Potn 
1 
2 
3 
4 
5 
6 
7 • 

Callslan 
G4CON 
G4BPO 
GM4DSZ 
G4CZP 
G3UKC 
G3CHN 
G3HOX 
G3JXN 
G5YC 
G3KMI 
G8AZA 
G3GZJ 
Gl!KJF 
G4AEZ 
G4BRO 
GSBMP 
G3BZU 
GBBEO 
G8KME 
G2BLA 
Gl!BKR 
G81WA 
G8HGN 
G8BVF 
Gl!ITS 
G8Gll 
G8GSH 
G8JAY 

DX Section-fixed stations 
Pointa 
3,198 
2,172 
1,070 

811 
807 
639 
597 
559 
521 
411 
454 
4-01 
391 
384 
302 
286 
231 
202 
201 
182 
157 
109 
102 
68 
51 
51 
18 
9 

ORA 
AMIS 
AMll 
YR80 
YOll 
AL56 
YK61 
YN40 
ZL39 
ZL50 
ZK04 
2069 
XK65 
ZL30 
ZL30 
ZL59 
ZM21 
ZKOS 
YN!(I 
YK07 
Zl.20 
YL48 
ZN18 
AL31 
YN50 
ZL40 

ZL40 
YL10 

DX 
HB9AMH/ P 
F1AJO/ P 
FOOA/P 
FOOA/ P 
GSHTE 
F6BZJ/P 
ON4PB/A 
GM40SZ 
OCSRAA 
GM40SZ 
DC8RAA 
G4CON 
ocaRAA 
DJSCP/ P 
OC90ZA 
DC9DZA 
OLOCK/ P 
FODA/ P 

OK7VA/ P 
ONSUN/ P 
FODAIP 
G4CZP 
GM40SZ 
GW3UCB/ P 

ON5UN/ P 
GSBQX/P 

Loc:al S ec:tlon-portable and I A stations 
C•ll•lanlP 
G4BRA 
GWSFKI 
G40W2/A 
G3YXZ 
G3VGG 
G8GDK 
G3XZW 
Gl!KFM/A 
GM8KRL 
GSOXO 

Pointe 
1,257 

374 
21!6 
259 
240 
214 

99 
68 
58 
25 

QRA 
2Ll!6 
YN63 
ZL4-0 
ZL35 
YM50 
ZL17 
YL75 
ZN18 
YP14 
YM59 

DX 
OKSPD/ P 
GSXBF/P 
PAOCKV/P 
ON5UN/ P 
G40SP 
F10ZN/ P 
GSJAZ 
G4BRA/P 
G6WR 
G8VZ 

Loc:al Section-fixed stations 
Callslan 
G3ERN 
Gl!ETB 
G3BPM 
G4DLB 
Gl!IXG 
G8JGE 
GSVWI 
G8KSP 
G6UW 
GSUSF 
Gl!HWO 
G8KNW 
G31LO 
Gl!IZD 
G3WMR 
GBJLO 
Gl!FOL 
GW4EVX 
G3ROJ 
G4BBA 

Points 
517 
387 
329 
296 
295 
212 
271 
254 
252 
210 
169 
137 
138 
78 
78 
51 
$8 
35 
32 
24 

ORA 
AL11 
ZL37 
ZL48 
ZM14 
ZL48 
Zl39 
ZM54 
AL41 
AM61 
YN79 
ZL55 
ZL50 
YL.29 
Al..41 
AL41 
ZL60 
YN38 
YN&S 
AL61 
ZM39 

L isteners' Contest 

DX 
G3GZJ 
ON5UNIP 
El9Q 
ON5NK/A 
ON5UNJP 
G8KNM/ P 
ON5UN/P 
GW3UCB/P 
DC90ZA 
G3KMI 
GW3UCB/P 
GW3WRA/P 
GM40SZ 
GSBOXIP 
GW3WAS/P 
GSVZ 
GWSKYV/ P 
G3UBX 
GSFMK 
GW3WASIP 

Km 
130 
738 
827 
490 
440 
725 
54-0 
610 
548 
615 
111 
538 
545 
590 
465 
575 
540 

"s 
520 
•20 
501 
333 
375 
270 

250 
220 

Km 
640 
281 
365 
307 
120 
229 
220 
234 
145 
119 

Km 
424 
325 
455 
370 
310 
140 
372 
268 
44-0 
225 
225 
227 
590 

73 
280 
68 
74 
95 
90 

199 

Nam • 
Terr.vCooper, BRS:!$005 
David Thorpe, A8163 
Ste•e Blake, A8597 

Polnta 
511 
314 
275 
256 
220 
199 
139 
116 

OSOa logaed 
89 

Ron Thom&11 BRS15822. 
Tim Cherles, A891?7 
Norman Henbrey, BRS28198 
Michael Green, A8088 
Nell Whiteside, A8859 

83 
104• 
58 
sa• 
29 
36 
38 

•ORA• logged but no QTH•-30% deducl•d. 

8th BARTG VHF RTTY Contest 
t800-2300gmt t1 September, 0700.1200gmt 19 September 
This contest, on the 144MHz and 432MHz bands, wi ll be open to all 
l!censed amateur radio stations In Zones 14 and 15 permitted to use 
rtty. Logs must be received by E. Yeomanson, G311R, 32 Gaynesford 
Road, Forest Hiii, London SE23 2UQ, by 15 October 1976. 

Full rules of the contest can be obtained from E. H. Double, 89 
Linden Gardens, Enfield, Middlesex. 

RADIO COMMUNICATION July 1976 



First 1 ·8MHz Contest 1976 results 
The HF Contests Committee Is pleased to record a considerable 
Increase In the number of entries for this event compared with the 
other top band contests held during the past t2 months. Whether 
this Increase was due to favourable conditions, poor Iv programmes, 
lhe success of the A FS Contest held a few weeks earlier, or the 
longer write-up for the Second 1·8MHz Contest 1975 published Just 
prior lo this contest, we do not know! Nevertheless It Is an encour­
aging sign that the art of cw operating has not been forsaken, 
particularly by the newly licensed. 

The two leading stations In last November's contest repeat their 
success, but in reverse order. Dennis Andrews, G3MXJ, from East 
Sussex, lops the 56 British Isles entries with a final score of 652 
points from 141 QSOs, 48 of which collected bonus points. G3MXJ 
used a modi fied SB401/SB301 combination, a 270ft centre-fed 
aerial at 6011, and a 60ft loaded vertical. The runner-up was Stephen 
Wilson, G3VMW, of York, who also made 141 contacts but fewer 
bonus points. Seven "Under 18" entries were received, and the 
leading one was from Alan Gray, G4DJX, of St Albans. His score of 
435 points came from 86 contacts made using fairly modest equip­
ment-the transmitter was a home-brew job, the receiver an R107, 
and the aerial 47m long and 8m high. 

In the contest for the Maitland Trophy, Andrew Givens, GM3YOR, 
has narrowly beaten GM3CFS by just 24 points. In the Overseas 
Section, which received only moderate support although several 
other European stations Including El and OL were active, the winner 
Is Petr Douders, OK1DKW, who worked 37 British Isles stations, 
and the runner-up PAOQRP. Special mention must be made of the 
good check log received from SWL 0. Sharred, A8312, from 
Birmingham. He would like to see the Introduction of an SWL 
Section to the 1·8MHz contests; so would the HF Contests Com­
mittee but recent Indications are that there would be very little 
support. 

Subfect to Council approval, the Somerset Trophy will be 
presented to G3MXJ, and the Maitland Trophy to GM3YOR. Certi­
ficates of merit will be sent to the three leading stations In each 
section, and the leading entrants "Under 18". 

G3NKS 

Br itish I sles Section 
Po1n Callsfgn Code Po In ta Po1n C • ll•lan Code Po Into 

1 G3MXJ SXE 652 29 GM3YOR/ P HLO 369 
2 G3VMW YSN 632 30 GlZON LON 364 
3 G•BUE SXE 627 31 G3lNH WLT 3'9 

' G3RPB LON 578 32 G3UOW KNT 3'6 

{G3SJJ NOT 563 33 G3KKO SRY 335 
G3YMC BRK 563 34 G3EHF' SXE S31 

1 G&BO KNT 555 35 G•CMY GLR 307 

8 G3PDL HBS 5'4 30 G3HTI HBS 303 

9 G30RH KNT 535 37 GCALG BRK 299 

10 G3XSC ESX 531 38 {GW3GWX GOD 288 
11 G3RBP CNL 523 G4CCO KNT 288 

12 GCANS NOT 519 '° GCCNY HWR 28' 

13 G3SJE LON •93 " G3YYF SXE 272 ,. G3TR sxw '92 •2 G4DV8• KNT 266 

15 GJKTZ LON en 43 GCENV/A' LON ~ 

16 G3LCH LON 47& { G3XSY YSW 258 

17 G4BXT KNT 466 " G3ZOO SRY 258 

18 GCBWP BFD •54 G3ZNF LEC 258 

~Gl3JEX OWN "6 
'7 G3WQK/ A sxe 258 

19 
GM3CFS HLO C46 

48 GCBXN/A YSS 253 

G31GZ LON 435 •9 G3ATF OVN 2'1 
21 50 G2FNK SRY 220 

G'°JX' HFD '35 51 G8VF MCH 207 
23 GW3XNS GOO 43' 52 G3FVW YSN 205 
2• G3XWZ NOT COii 53 G80Z OYS 200 
25 GlGC LON 318 54 G4ESC' SXE 119 
26 GCCEN HPH 393 55 G2XP SRY 138 
27 GCCWH' SRY an 56 G40RS' BFD D7 
28 G3TXF ESX 371 57 G3ULY CBA 67 

•"Under 18" 

Chock l ogs 910lefully acknowlodgod from G2BTO. G3USE. G•BVH, GW3JI and A83f2. 

Overseas Section 
Posn Callalon Points P o1n C•ll•lan Polnta 

1 OK1DKW 204 6 QK1AXO 147 
2 PAOQRP 181 7 OK2PGF 14' 
3 OK1DDL 179 a PAOMBO 98 

OK1DJK 165 9 OK3CEG 95 
OK2PAW 153 10 H89NO 20 

Mai tland Trophy 
Po1n Callslgn 2nd 1·1M H1 1m 111 1'1MHr 1'71 T o tal 

1 GMJYOR 546 389 1115 
2 GM3CFS 4'8 4•2 891 
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April 70MHz Open Contest results 
Conditions were similar to those for the 1975 contest, and were 
described as "the worst ever", and the weather "miserable". Scores 
were simi lar to last year's but they were accumulated from fewer 
contacts, which tends to suggest that conditions this year were 
slightly better but activity was down. Many well-known callsions 
were missing from the logs and the small number of entries received 
for both sections confirms the lower activity. 

Comments about the rules were few, which Is a pity since con­
structive comment Is a feedback in the process of tailoring a contest 
to meet the requirements of the customer. The only worthwhile 
comment was made by GW30NP/P, who thinks that the contest 
should fast 24h because It Is not worthwhile to go portable for an 8h 
contest. G3JYP reinforced the 24h argument-he thinks that a dx 
station requires the extra time to winkle out his contacts. The view 
adopted by the VHF Contests Committee for this contest was that 
8h was sufficient time to work all the active stalions now that co­
channel working Is commonplace. G3TWG and G4ARD/P found 
this duration to thei r liking, confirming the committee's decision. 

FIXED STATIO NS 

Po•n C;allalon Point• oso. OTH 8 01tdx. Km 
1 G30HH 343 58 YNi9 GM4BOA/ P 320 
2 G3RJX 293 51 ZMJI GMcBQA/ P 305 
3 G301T 278 61 AL33 G3WOS/ P 400 

' G4AEQ 240 38 YN48 GCASR/ P •as 
5 G4AGE 236 42 ZN64 G3XCS 350 
6 G3XOY 2:25 '° AMn GW30NP/ P 3()3 
7 G3JYP 186 22 Y038 G3LCH/ P 415 
8 G4AZS 184 3' YM27 GM•OMZ/ A 225 

' G3BW 176 20 Y033 G3LCH/ P ''° 10 GSOF 174 28 ZL45 GMCOMZ/ A ''° 11 G•AEZ 1150 34 ZL30 G•ASR/ P '13 
12 G3RWM 138 26 ZM32 G4ASR/ P 320 
13 G5UM 137 30 ZM35 GM40MZ/A 235 
14 G3TWG 125 35 Zl37 GSNEO 220 
15 GSHD 123 23 ZK02 G4ASR/ P 290 

18 {G3BTO 117 31 ZL55 G30HH 210 
G3TAA 117 37 A l41 GW30NP/ P 249 

18 G3TAL 89 17 ZK14 G4AGE 250 
19 G4CQZ 75 29 ZL19 G3XCS 
20 G3HBG 52 14 ZL60 G30HH 260 
21 GM3YOR " 17 YQ65 GW30NP/ P 417 
22 G3WFM 43 21 ZL30 G3LCH/ P 110 

Check loo recein d from G3GZJ. 

P ORT A BLE ST AT IONS 

Po1n Call1lon Scoro OS 0 1 O T H 8 Htdx Km 
I GW3WRA/P 605 n YL05 GM3BOA/ P 445 
2 GW30NP/ P 535 68 YM'4 GM38QAIP 444 
3 G3PIA/ P •21 72 ZL33 GMCOMZ/ A 401 

' G•ARD/ P 409 71 ZL18 GM•OMZ/A '10 
5 G3LCH/ P 328 58 ZKOS G3BW •25 
G G3PFM/ P 322 54 YK09 G3JY/ P COJ 
7 GW3UKV/ P 308 " YM33 G30AH 341 
8 G30UT/ P 300 36 YM'6 G4ASR/ P '10 

' G3SVL/ P 268 57 ZL57 G3BW cos 
10 G3WOSI P 223 29 Y029 G301T 385 
11 GM40MZ/A 218 24 Y002 G50F 420 
12 G3WKS/P 209 0 AL73 G3AUS 308 
13 G•ASR/P 179 17 XK63 G4AEO •35 
14 G40ZO/P 1'8 18 A K12 G30HH 310 
15 G4CRC/P 144 14 XK63 G3NEO 420 
18 G3ROZ/P 69 27 AL60 GW3WRA/P 225 

May 432MHz Open Contest results 
There was more activity than usual but a number of portable, as 
well as fixed, stations which appeared in the fogs did not send in 
entries-why? Scrutiny of the contact times showed that most 
stations closed down from about 0000 to 0600: maybe this was due 
to the realization of general poor conditions. 

SSB Is now the mode, with llnears greater lhan 100W output, with 
some stations using the more recent selected type transistors In 
the first rl stage. Combination of a group of Multlbeams Is the 
favoured aerial system for portable. By the comments noted the 
majority of operators enjoyed the contest-one said never again. A 
number of complaints that operators would not work cross mode; 
this caused bitter comment. Altogether a good set of logs, and our 
thanks to the leading portable station for their computer log print-
out accompanied by l he distance and direction analysis, a good 
cross check for the adludicator. 

The 1951 Council Cup Is awarded to GW3UBX/P, subject to 
Council approval , and a certificate goes to GW3UCB/P. Certificates 

539 



also go to G3JXN and G3KMS as the leading fixed stations, and 
Roy T homas, BRS15822, with a score of 86 goes into the listeners' 
table. GBACJ 

Po1n 
1 
2 
3 

6 
7 
8 
9 

10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 

21 

23 
24 
25 
26 
27 
28 

Potn 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

CAll1lon 
G3JXN 
G3KMS 
G3BW 

{
G8AZA 
G3NKL 
GD2HOZ 
G8GP 
G8KJF 
G3RQZ 
G5DF 
G8EDP 
G3LCH 
G3SVY 
G30HC 
G3HCW 
G3EHM 
G3KMI 
G8HBQ 
G8HVY 
G81WA 

{
GM8BKE 
G3UFY 
G8HGN 
G8FOL 
G88KR 
G8CTT 
GSKNW 
G31LO 

Call1lgn/P 
GW3UBX 
GW3UCB 
GW8AWM 
G3PMH/ A 
G8AGU 
G3XDY 
G4ARD 
G8LOW 
G4ALE 
G3SFG 
G31$0 
GW3NNF 
G4ASE 

14 {G8AYY 
G4APO 
GW8BXJ 16 

FIXED SECTION 

Points OS01 ORA 
256 69 ZL39E 
184 33 YN38A 
149 19 Y033G 
148 24 Z069H 
148 3Z YN17C 
122 16 X068B 
112 30 ZL508 
102 48 ZL30C 

119 27 ZL50G 
96 22 ZL458 
95 25 ZN22C 
88 32 ZLbOG 
82 38 ZL50E 
79 27 :ZM31C 
61 17 ZN24C 
59 20 YMIOA 
'7 13 ZK04G 
45 17 ZN13G 
32 10 YK28C 
23 9 ZN18C 
22 4 YP09F 
22 18 ZL50J 
21 15 AL31C 
17 8 YN38J 
16 8 YL48H 
12 10 AL41J 
11 9 ZL500 
6 2 YL29G 

PORTABLE SECTION 

Points 
6112 
657 
644 
605 
503 
482 
439 
344 
262 
218 
149 
139 
135 
135 
119 
65 

0 501 
106 
103 
93 

111 
62 
73 

109 
85 
50 
40 
39 
21 
31 
39 
41 
21 

ORA 
VM44D 
VN75F 
YM540 
AM71F 
VL72H 
ZN49J 
ZL18H 
ZN73E 
ZK20A 
Z048F 
ZK07H 
XN49E 
ZM16J 
ZN71H 
ZM450 
YL25A 

Bes t dJC 
G3SFG/P 
GSAGU/P 
G4CQR 
G3BHW 
G3PMH/A 
G3PMHI A 
G3KMS 
GW3UCB/P 
GW3UCB/P 
ON5UN/P 
G3PMH(A 
0N5UN/P 
ON5UN/P 
GSAGUIP 
G3JXN 
GSAGU/P 
ONSUNIP 
GW3UCBI P 
GCSAAZ 
G8LOW/P 
GW3UC8/P 
G4ALEIP 
G4ALE/P 
GW3UBX/P 
GW3UBX/P 
G4ARD/P 
G4ARD/P 
GW3UBX/P 

Bestdx 
ON60H 
ON5UN/P 
ON60H 
PAONYM/P 
ON5UN/P 
G3AUS 
GD2HDZ 
ONSUN/P 
PAOMS/P 
G3JXN 
F1CF 
ON5UN/P 
ON5UN/P 
G8AGUI P 
GW8AWM/P 
G4ARD/P 

April 1976 1 ·3GHz Open Contest results 

Km 
316 
293 
430 
340 
268 
380 
291 
255 
273 
315 

266 
250 
220 
270 
240 
345 

155 
112 
330 
33 
80 

120 
110 
60 
63 

Km 
538 
517 
530 
390 
510 
395 
360 
425 
375 
323 
320 
620 
375 
271> 
147 
178 

Poor propagation and low activity combined to make this a frus­
trating contest for those who had expended much effort in develop­
ing and setting up efficient station equipment. Whereas the VHF 
Contests Committee cannot do much about the former It has been 
agreed to try to Improve the latter next year by considering that this 
contest run concurrently with part of the Spring 432MHz event. 

The results show a clear win for last year's winner, G3WDG, In 
the portable section, and for G3JXN in the flxed section. Certiflcates 
go to both. G3VPK 

Poan CaH1lgn 
1 G3JXN 
2 G3HCW 
3 G3NHE 
4 G8EOP 
5 G3FYX 
6 G81FT 
7 G3NKL 
8 "3TQF 
9 G8BKR 

10 GSCTT 

Po•n CaJl&lgn 
1 G3WOG 
2 G4BPO 
3 G3WIR 
4 G810Z 
5 GW8AOP 
8 G3RQZ 
7 GW88XJ 
8 G2DSP 

• SSS U8td. 

540 

Point. 
827 
380 
342 
322 
240 
223 
160 
102 
83 
68 

Polnta 
2,093 
1.075 

9116 
502 
418 
3llO 
370 
227 

FIXED SECTION 

0 501 ORA B ost d• 
20 ZL39 G4BPO/P 

7 ZN2A G4BEL 
6 ZN54 G8EOP 
6 ZN22 G3ZIV 
5 YL38 G8AGU/P 
3 YM50 G4BEL 
4 YN17 G3FNQ 
2 ZM24 G48EL 
2 YL48 GWSAOPJP 
5 AL41 G3JXN 

PORTABLE SECTION 

OS01 ORA Beat dx 
21 ZL52 G3LQR 
11 AM67 G3WDG/P 
16 ZL26 GWSADP/P 
10 ZL60 G3WOG/P 
7 VL25 GSWIR/P 
9 AL52 G3WOG/P 
8 YL25 GSWIR/P 
3 ZK08 G3GOR 

Km 
127 
177 
42 
50 

135 
150 
36 
99 
45 
28 

Km 
238 
214 
150 
112 
135 
97 

144 
89 

Pwrout 
15 

5 
s 
6 

10 
4 

40• 
10• 
3 
2 

Pwrout 
so• 
60" 
0-S 
5 

50• 
3 
3 
5 

3"5/7MHz Low Power Contest 1976 results 
The clear winner of this year's event is again Philip Bagshaw, 
G3NEO, and David Sergeant, G3YMC, takes second place having 
been 131h last year. A . J. Gould, G3JKY, moves up one to third 
position. Scores were higher this year but many of last year's 
conteslants failed to put in an appearance so that the total entry 
dropped from 26 to 16. The standard of most logs was very good 
with most entries on RSGB Contest Log Sheets and the poin ts 
lost were mostly due to errors In reports or serial numbers. 

The lncluslon of 7MHz was not a success, partly because ol an 
unexpected clash with a YU/DL contest and also because conditions 
did nol favour lnter-G working. II did not significantly affect the 
results, with only three stations submitting scores on that band, 
although several others menlioned having tried their luck without 
success. 

It is clear that the points differential Is still biased against t~e 5W 
stations and that another means of attracting entries from further 
afleld Is required. Both of these factors can probably be redlfled 
by the introduction of a multiplier based on counties/countries as 
suggested by some entrants. Comments with the logs are gratefully 
acknowledged. 

Subject to the approval of Council, Philip Bagshaw will be 
awarded the 1930 Committee Cup. 

Posn CaUslgn 
1 G3NEO 
2 G3YMC 
3 G3JKY/P 
4 G3XZX 
6 G8PG 
6 G4CZB/A 
7 G3RQZ 
8 G30NF 
9 G3AIO 

10 G3UYM 
11 G4AYS 
12 G4DDX 
1S GW3CW 
14 G3HTI 
15 G4BWP 
16 G40DL 

Power(W) 
1 
1 
0.55 
0·87 

1,2. 
1 
1 
1.9 
2 ' 
2 
0·4 
1'9 
4•5 
5 
5 
3 

3'5 
6,133 
5.300 
4,533 
4,100 
3.100 
3,200 
3.100 
1,900 
1,700 
1,283 
1,266 
1,250 
11160 

580 
594 

7 Points 
6,133 
5,300 
4,533 
4,100 

150 3,250 
3,200 
3,100 
1,900 
1,700 
1.283 
1,266 
1,250 
1,160 

20 600 
594 

220 220 

Check loo acknowl edged wllh thanks from G3NYA. 

7MHz Contest 1976 rules 

0501 TX 
62 EC91 
53 2'2N2476 
46 2N706 
41 BFY51 
35 2N3053 
33 2x8FY51 
31 EL91 
39 TTX 
34 
28 
14 
27 
58 
30 
30 
12 

80123 
BFY51 
80132 
ECL82 
Command 
6AQ5 
HW7 

Antenna 
Olp 
18Cllllw 
01,p 
lnv-L 
1~1t 
Olp 
80 llel 
90 lief 
100ftel 
70 Itel 
10011el 
W30ZZ 
lnv·V 
1351tct 
VS1AA 
65 llel 

Licensed amateurs and SWLs throughout the world are Invited to 
take part In these contests for single-operator stations (no multi­
operator participation allowed). Log and cover sheets may be 
obtained from RSGB, 35 Doughty Street, London WC!N 2AE; UK 
members should enclose a large sae. 

Entries must be addressed to: The HF Contests Committee, c/o 
J. Bazley, G3HCT, Brooklands, Ullenhall, Solihull, West Midlands 
895 5NW, England, to arrive no later than17 December for the phone 
contest and by 31 December for the cw contest. British Isles logs 
must be postmarked no later than 10 November and 24 November 
respectively. 

It Is extremely Important that entries are sent only to the above 
address-those sent elsewhere may suffer delay or disqualification. 

TRANSMITTING SECTION 
1. The general rules for RSGB hf contests, published In the 
January 1976 Issue of Radio Communication, will apply. 
2. When. Phone contest from 1200gmt 16 October to 1200gmt 
17October1976. 

CW contest from 1200gmt 6 November to 1200gmt 7 November 
1976. 
3. British I sles entrants must be members of the RSGB. 
4. Contacts. CW contest-A1 only, phone contest a.m. and ssb. 
Reports and serial numbers must be exchanged (the latter to start 
from001). 
5. Scoring. British Isles stations may not work each other for 
points. They score flve points for contacts with Europe and 15 for 
those outside Europe. They may also count 20 bonus points for 
each different country worked (as per the RSGB Countries List). 
In the case of VE, VK, W/K, ZL and ZS, each call area wlll count as a 
country for this purpose. 

Overseas stations In Europe score five points for each contact 
with the British Isles, those outside Europe 15 points. All may clalm 
a bonus of 20 points for each British Isles numerical prefix worked 
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(ie G2, G3, G4, GS, G6, GS, GC2, GC3, GC4, GC5, GC6, GCS, GD2, 
G03, GD4, GOS, GD6, GOB, G12, G13, G14, G15, G16, G18, GM2, 
GM3, GM4, GMS, GM6, GMS, GW2, GW3, GW4, GWS, GW6 and 
GWSJ. Contacts with stations using GB prefixes will not count for 
bonus points. 

6. Awards. The Thomas (GSQBJ Memorial Trophy will be awarded 
to the leading British Isles entrant In the cw section. Certificates 
will be awarded to entrants placed first, second and third In the UK, 
European and the rest-of-the-world sections. 

RECEIVING SECTION 
Rules (1), (2) and (3) for the transmitting section apply. 

British Isles entrants should only log overseas stations In contact 
with British Isles stations and must record the report and serial 
number given by the overseas station and the time In gmt. European 
stations logged count flve points, outside Europe 15 points. The 
bonuses mentioned in (5) above also apply to this section. No more 
than 20 QSOs made by any one British Isles station may be logged. 

Overseas listeners should log British Isles stations and must 
record the reports and serial numbers given, and the time In gmt. 
European listeners claim flve points per QSO logged, others 15. A 
bonus of 50 points may be claimed for each British Isles country 
and numerical prefix logged. GB prefixes do not count, and not 
more than 20 QSOs made by the same British station may be logged. 
Awards. Certificates will be awarded to the leading entrants In each 
section. 

70MHz Open Contest rules 
1900-2300 and 0700.1500gmt, 7/8 August. 
All entries and checklogs to: VHF Contests Committee, c/o G4CUT, 
59 Harewood Road, Chelmsford, Essex CM1 3DH. 

The following general rules, published In the January Issue of 
Radio Commun/caUon, will apply: 1, 2, 3, 4a, Sa, 6a, 7a, Ba, 9a, 10a, 
11-22. 

The VHF Manager's Trophy will be awarded to the leading 
station. 

L isteners' Contest. Rules 1-6 will apply. 

DF Qualifying Event Coventry 
Date: 11 July 1976. 
Map: OS Sheet 140 (Leicester & Coventry). 
Assembly : 1300bst for start at 1320bst. 
Location: Lay-by on A445 approximately four miles SE of Coventry. 
NGR373727. 

Intending compelltors should notify G. Whenham, Lavernock, 
Chapel Street, Bishops ltchlngton, Leamington Spa, Warks, (tel 
0926-612-B06) as soon as possible o f the numbers In their parties 
requiring tea. 

This even1 Is being run In conjunction with the Rugby Shield & 
Cup competition: the shield will be awarded to the overall winner 
and the cup to the highest placed Rugby Radio Club member. 

DF Qualifying Event Oxford 
Date: 18 July 1976. 
Map: OS Sheet 164 (Oxford). 
Assem bly: 1300bst for start at 1320bst. 
Location : College Farm, Pinchgate, Bletchlngdon, Oxford, 1f miles 
east of Bletchlngdon NGR 522173. Approach from west only. 

Will Intending competitors please notify the organizer, R. J. 
Pearce Boby, at the above address (tel Ble1chlngdon 767), Indicating 
the number requiring tea. 

DF Qualifying Event Salisbury 
Date : 1 August 1976. 
Map: OS Sheet 184 (Salisbury and The Plaln), 1-50,000 series. 
A ssem bly: 1300bst for start at 1320bst. 
Location : NGR 0922BS (two miles south of Wiiton) 

Intending competitors please notify A . Newman (G2FIXJ, 74 
Victoria Road, Wiiton, Nr Salisbury, Wills SP2 QOY, as soon as 
possible of Iha number In their party requiring tea. 
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11 J uly 

18 July 
18 July 
25 July 
1 August 

7-8 A ugust 

Contests calendar 
OF Qualifying Event Coventry (Rules in July 
issue) 
3·5MHz FD (Rules In June Issue) 
OF Qualifying Event Oxford (Rules In July Issue) 
144MHz QRP (Rules In June Issue) 
OF Qualifying Event Sallsbury (Rules In July 
Issue) 
70MHz Portable & Listeners (Trophy) (Rules in 
July Issue) 

22 A ugust OF Qualifying Event Slade 
4·5 September 144MHz Open & listeners (Trophy) 
4-5 S eptem ber SSB FD (Rules in May Issue) 
12 S eptember OF Final High Wycombe 
2-3 O ctober UHF/SHF (Rules In May Issue) 
9-10 October 21/28MHz (Rules In May Issue) 
16-17 O cto ber 7MHz CW (Rules In July Issue) 
24 October 70MHz Fixed 
Oct-Nov 432MHz Cumulatives 
6-7 Novem ber 144MHz CW 
S-7 Novem ber 7MHz Phone 
13-14 N ovember Second 1·BMHz 
5 December 144MHz Fixed 

4 July 

18July 

18July 

7 August 

15 August 

15 A ugust 

22 A ugust 

22 Auguat 

29 August 

Mobile rallies calendar 
Upton Mobile Rally, The Hiii Junior High School. 
Upton-on-Severn. Talk·ln on 2m fm and ssb, 
G3GJL and G8JC. Trade stands, model aircraft, 
model steam train, bring and buy, children's 
games and fancy dress competition, strawberry 
picking and good canteen. Further detai ls from 
G3TQO, QTHR. 
Cornish Radio Amateur Club Rally, Cornwall 
Technical College, Camborne (venue to be 
confirmed). Details from G3NKE, QTHR. 
Angllan Mobile Rally, Stanway School, Col­
chester. 
Air Day at HMS Daedalus, l ee-on-the-Solen!, 
Hampshire. Talk-In on 2 and 160. Details from 
G3JMG, QTHR. 
Derby & 0 ARS Rally, Rykneld Schools, Derby. 
Details from G3FGY, QTHR. 
Pembroke RSGBG "Bucket & Spade Party", 
Regency Hall, Saundersfoot. Rally opens 10am. 
Talk-In on all bands and modes, mainly 2m fm 
S20, S22, etc, and ssb 144·300MHz. Free car park­
ing and refreshments at nominal charges. The 
hall ls a few minutes' walk from the beach. Details 
from GW3XJQ, QTHR. 
Preston & ARS Mobile Rally, Walton-le-Dale 
County Secondary School, Preston. 

19 September 

RAIBC Picnic and Mobile Rally In association 
with Southampton RSGB Group, The Fair­
ground, Broadlands Estate, Romsey, Hants. 
Torbay A RS Rally, change of venue to Haldon 
Racecourse, A38, nr Exeter. Talk-In stations and 
signs to guide to new venue. Details from 
G3GDW, QTHR. 
North Ulster RSGB Group Mobile Rally, Castle 
grounds, Antrim. Details from GIBA YZ, QTHR. 

looking ahead 
30 July·t August -RSGB Radio Communication Exhibition, 
Alexandra Palace, London. 
18 September-British Amateur Television Club Convention, 
University of Leeds. 
21 S eptember- Welsh Amateur Radio Convention, Oakdale 
Community College, Blackwood, Gwent. 
11-17 O ctober-JOT A 1976. JOTA Scout camp and radio teach-In 
at HMS Mttrcury. 
28-30 October-ARRA Exhibition, Granby Halls, Leicester. 
24 A prll 1977-NRSA Convention, Belle Vue, Manchester. 
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[ club news ) 
RSGB affiliated societies and clubs, and RSGB groups, are 
Invited to submit items for Inclusion In "Club News" to their 
reg ional r epresentatives (not direct to the editor). 

Items of news and dates of forthcoming events should 
reach RRs by 31 August for the September Issue. 

REGION 1- RR B . O 'Brien, G2AMV , " T anglewood", 
Anthony's Way, H eswall, Wirral, Merseyside L600BP. 

Ainsdale (AARC}-15. 29 July, 12.26 A ug, 9Sept.8.15pm.Ainsdale 
Scout Headquarters. Further details from G2CUZ. 
Blackburn (East Lanes ARC)-2 Sept (Surplus equipment sale). 
7.30pm. YMCA, Blackburn. Visitors are welcome. Sec G4CGT. 
Blackpool (B&DARS}-Mondays, 8pm. Pontlns Holiday Camp, 
Squires Gate. Morse tuition, 7.30pm. 
Bolton (B&DARS)-Thlrd Wednesday In each month, 8pm. 
Clarence Hotel, Bradshawgate. Sec G4AQB. 
B ury (BRS)-Main meeting on the second Tuesday In each month. 
RAE classes and morse instruction every Tuesday as well as an 
lntormal meeting of club members. Mosses Community Centre, 
Cecil Street, Bury. Sec John Clifford, G4BVE, 10 Arley Avenue, 
Bury, tel 061-764 3466. 
Carlisle (C&DARS}-Mondays, 7.30pm. Currock House, Lediard 
Avenue, Currock, Carlisle. A very full programme of lectures and 
demonstrations have been arranged for the coming months. Full 
details from GSDVO. 
Chester (C &D ARS)-Tuesdays, Spm, except first T uesday In 
month. YMCA, Chester. Full details from GW8DMR. 
D ouglas loM (loM A RS)-Mondays fortnightly, Highlander Inn, 
Crosby. Visitors welcome. Sec GD2HDZ, tel Laxey 465. 
Eccles (E&DARC}-Tuesdays, 8pm. Brldgwater School, Worsley, 
Manchester. Club 2m net, 11am Sundays on 145·66MHz. All visitors 
and prospective members welcome. Sec G4AEQ. 
L ancaster Uni versity (UoLARS}-Wednesdays, Spm. Furness 
College. RAE and morse classes. Visits and skeds on hf and 2m 
with the club station GSDOU and G3ZBY are welcome. 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. 
L iverpool (L& DARS}-Tuesdays, 8pm, Conservative Associa­
tion Rooms, Church Road, Wavertree. Sec G3WCS. 
L iverpool (North Liverpool RC}-Tuesdays, 8.30pm. Informal 
meetings. "Nags Head", Thornton, Crosby, Liverpool 23. Visitors 
welcome. Sec R. B. Porter, 11 Cranmore Avenue, Crosby, Liverpool 
L230QD. 
Liverpool University (U oLARS)-Details of meetings from 
J . M. Pagett, G81AV, c/o The Students Union. 
Manchester (M&DARS)-Wednesdays, 7.30pm. 203 Droylesden 
Road, Newton Heath, Manchester 10. Sec G81YX. 
Manchester (South Manchester RC}-At the AGM on 14 May the 
following were elected as committee members: G4AUR, chairman: 
G3WFT, vice chairman: G8GDM, hon sec: G8KGM, hon treasurer; 
G3SMM, vhf member; G3SVW, G4AOK, and G3VIW, ordinary 
senior members: G8LQO, Junior member. G3UTL has decided to 
retire alter being treasurer for ten years. Congratulations to G3RVQ, 
who was elected an honorary life member of the club In appreciation 
of all he has done for it .• He has put up with the club shack on his 
land, and without the facilities he has made available the club would 
nol be what it Is today. 9 July (Mini direction finding contest), 16 July 
(Visit by Microwave Modules Lid), 23 July (VHF night on the air), 30 
July ("Nucleonlcs" by G8GDM), 6 Aug (Activity night), 13 Aug 
("Power supply units" by G4AUR), 20 Aug (Activity night),27 Aug 
("Frequency counter" by G3SMT, winner of homebrew contest). 
Fridays, 8pm. Sale Moor Community Centre, Norris Road, Sale, 
Cheshire. Morse practice precedes the lectures. Hon sec G8GDM. 
Manchester University (MUARS-G3VUM). Interested parties 
should contact G4AOS, QTHR. 
University of Manchester (Uom- loS& TARS)-G3CXX is active 
on all hf bands and GSFOT on 2m and perhaps 23cm. Items for 
club magazine/newsletter, or letters from Intending members 
gratefully received by GBGOS. 
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North W estern Repeater Group-Third Thursday of each month, 
8pm. "Grey Mare", Blackburn. Meetings open to all interested. 
Full details from G8HQW. 
Preston (PARS)-15, 29 July, 12, 26 Aug, 9 Sept. Morse practice 
7.30pm, main meeting 8pm. "Windsor Castle" (private room), St 
Paul's Square, Preston. Sec GSKTM. 
Salford (Dial House RS)-Wednesdays, 5.30·9.30pm. Dlal 
House, W45, 55 Portland Street, Manchester M601BA. Net channel 
145·25MHz a.m.-most members are now mobile on th is channel, 
and the club station G3WDH now monitors this frequency every 
club night for calls from any other station. Sec G8JCN. 
Stockport (SRS)-Second and fourlh Wednesdays In each 
month, 8pm. Blossoms Hotel, Buxton Road, Stockport. Sec G3FYE. 
T hornton Cleveleys (TCARS)- Flrst and third Wednesdays In 
each month, 8pm, morse practice from 7.30pm. SI John Ambulance 
Hall, Fleetwood Road North (next to "Gardener's Arms"), Thornton. 
Details from sec G80Y. 
UK FM Group ( W estern)-Net night each Monday, 9.30pm on 
145·600MHz. Details from G3LEQ, tel Knutsford 4040. 
Warrington (W&DARS)-Tuesdays, 7.45pm. Grappenhalt Com­
munity Centre, Bellhouse Lane, Grappenhall. Sec J. Weaver, c/o 
Grappenhall Community Centre. 
W igan CW&DARS)-First and third Wednesdays of each month. 
Poolstock Cricket Club, Keats Avenue, Poolstock. Sec A. Cunl iffe, 
G4Ell, 50 Langholm Road, Garswood, Wigan. 
W lnsford (Mid·Cheshire ARC)-Wednesdays. Technical Activi­
ties Centre, rear of Verdin Buildings, Verdin Comprehensive 
School, Grange Lane, Winsford. RAE class 7pm to 8pm. Morse 
class every third Wednesday. Net nights t60m Mondays, Bpm, 2m 
(fm) Tuesdays, Bpm. Sec GSHAV. 
Wirral (WARS)-First and third Wednesdays In each month, 
7.45pm. Sports and Recreation Centre, Grange Road West, 
Claughton, Birkenhead. Sec G3DLF. 
The 19n North W est Amateur Radio Convention will be held on 
t 7-18 September 1977. Its formal will be slmllar lo that used with 
great success for the first two conventions. Further details will 
become available early next year. Enquiries to J. R. Morris, Dept of 
Physics, University of Lancaster. 
GD3KGC has been elected area representative for the Isle of Man. 

REGION 2-RR R. C. Andreang, G4CMT, 6 Beech A venue, 
Biiton, H ull, North Humberside. 

Barnsley (B&DARS)-Fourlh Friday In each month, 7.30pm. King 
George Hotel, Peel Street, Barnsley. Hon sec G3LRP. 
Goole (G&D ARS)-Fridays, 7.30pm (during school term only). 
Goole Grammar School. Full details from chairman G3VBI. 
H alif ax (Northern Heights ARS}-7.45pm. Peat Pitts Inn, Ogden, 
Halifax (four miles north of Halifax Town Hall). Hon sec G3MDW. 
Hull (H&DARS}-Fridays, 7.30pm. Change of venue to rear of 
Dorchester Hotel, Beverley Road, Hull. More details In September 
Issue. 
Leeds (White Rose RS}-Wednesdays, 7.30pm (lectures start 
8pm). New members and visitors welcome. Hon sec G3VTY. 
Otley (Radio & Electronics Society)-Change of venue from 2 
June to "The Three Horseshoes", Bridge Street, Otley. Hon sec 
J. H. Marchbank, 116 Brooklands Lane, Menston, llkley, W est Yorks 
LS29 6PJ. 
Scarborough (SARS)-Fridays, 7.30pm. Scarborough Technical 
College, Corby Road, Scarborough. Local and visiting amateurs 
most welcome. Holiday visitors write to hon sec Charles Whitaker, 
1 Rye Field Close, Eastfield, Scarborough. 
Sheffield (SU & PRS)-Thursdays during term lime, 5.30pm. "The 
Phoenix", Charles Street. Details from A. Marvin, G8CZO, 74 
Klrkstone Road, Sheffield SG 2PP. 
York (Y A RS}-3 July (Exhibition station GB2JRS, Joseph Rown­
tree School, New Earswick), 13-15 July (Exhibition station GB2GYS, 
Great Yorkshire Show, Harrogate), t4 Aug (Exhibition station 
GB2TS, Tollerton Show, Tollerton, nr York). Fridays, 7.30pm 
(except for the third Friday in the month). United Services Clubroom, 
61 Micklegate, York. Visitors always welcome. Hon sec G3WVO. 
T he Region 2 Representative thanks all club secretaries for their 
co-operation In compiling the above Information and asks that any 
affiliated societies not mentioned contact him Immediately. 

REGION 3-RR H . S. Pinchln, G3VPE, 61 Cote Bank Road, 
Hall Green, B irmingham B28 BEZ. 

B irmingham (Midland ARS)- 20 July (Equipment demonstration 
by Amateur Electronics UK), 17 Aug. 8pm. Room t10, University of 
Aston, Gosta Green, Birmingham. G3ZKQ. 
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B irmingham (Slade R&SS)-9, 23 July, 6, 20 Aug, 3 Sept. 8pm. 
The Committee Room, Church House, Erdington, Birmingham. 
G8GRC. 
Birmingham (South B irmingham RS)-7 July, 4 Aug, 1 Sept. 
8pm. Hampstead House, Fairfax Road, West Heath, Bi rmingham 
B31 3QY. G8BHE. 
B i rmingham (Birm ingham University RS)-Every Tuesday 
during term, 7.30pm. Students' Union. G31UB, QTHR. Sec G4BVF. 
B romsgrove (B&DA RC)-3 July (GB2BRC at Sanders Park), 
3-4 July (VHF NFD), 9 July (Natter-nlte), 13 Aug (Comparison of 
FT10l and TS520). 8pm. Avon croft Art Centre, Bromsgrove. G8JTK. 
Coventry (CARS)-Frldays, 8pm, Baden Powell House, St 
Nicholas Street, Radford, Coventry. G8DMI. 
Coventry T echnical College (CTCAR S)-Mondays, 7pm. Morse 
classes and rtty included In club activities. Winfray Annexe of the 
College. G81SJ. 
Dudley (DARC)-Seeond and fourth Tuesdays In each Month. 
7.45pm. Central Library, Dudley. G4BFT. 
Hereford (HARS)-Flrst and third Fridays in each month. Civil 
Defence HQ, Gaol Street, Hereford. G4CNY. 
L ichfield (LARS)-First Monday and third Tuesday In each month. 
8pm. Swan Hotel. Tuesday meetings are natternlles. Sunday net 
1200 bst, 2M50MHz. G3NLY. 
L ichfield (Chad RC)-Fortnightly, commencing 1 July. Swan 
Hotel. G4ESK/G8FBL. 
Mid-W arwick shi re (MWARS)- First and third Mondays in each 
month. 8pm. 61 Emscote Road, Warwick. G8CXL. 
Reddit ch (RRC)-Second and fourth Thursday in each month. 
8pm. The Old People's Centre, Park Road, Redditch. G3EVT. 
S ol ihull (SARS)-20 July (Film show), 17 Aug ("Marconi and the 
radio pioneers" by Dr Naylor Strong, G2RQ). 7.30pm. The Manor 
House, High Street, Solihull. G4AXW. 
Stoke-on-Trent (S-on-TARS)-Thursdays, 7.30pm. 2A Race­
course Road, Oakhill, Stoke-on-Trent. G4CWN. 
S toke-on-T rent (North S taffs ARS)-Mondays, 7.30pm. Lec­
tures, natter-nltes, hf and vhf stations. Harold Clowes Community 
Centre, Bentllee, Stoke-on-Trent. G8KVM. 
Stourbridge (S&DARS)-0 July, 3 Aug, 7 Sept (lnformals, 9pm, 
at "Shrubbery Cottage" public house, Heath Lane, Stourbridge), 
19 July, 16 Aug. 7.45pm. Langlands School, Brook Street, Stour­
bridge. G4CLX. 
Sutton Coldfie ld (SCRS)-12 July (Natter-nlte). 26 July ("Elec­
tricity-Its generation and transmission" by G31GI). No meetings 
in Aug. 7.30pm. Central Youth HQ, Cllflon Road, Sutton Coldfield. 
Sec Norman Sanderson, 180 Willmott Road, Sutton Coldfield 875 
5NW. 
T elford (T&DARS)-Wednesdays, 7.30pm. Phoenix Centre, 
Webb Crescent, Dawley. G4AXZ. 
Willenhall (W&DARS)-Alternate Wednesdays. Morse classes 
available at the end of each meeting. "The Three Crowns", Stafford 
Street, Wiiien haii. G3YHN, XYL. 
W olverhampton (WARS)-5 July ("Repeaters" by G3PWJ), 10 
July (Demonstration of amateur radio at Elloes School), 12 July 
(Natter-nlte), 19 July, 2, 9, 16, 23 Aug. 8pm. Neachells Cottage, 
Danescourt Road, Stockwell End, Tettenhall, Wolverhampton 
WV9 9PH. G8BSR. 
W orcester (W & DARC)-4 July (Upton radio rally), 5 J uly (Rag chew 
evening), 17 July, 2, 21 Aug ("RSGB" by G3VPE), 6 Sept. 8pm. 
"The Old Pheasant", New Street, Worcester. G4BXS. 
T he Coventry T echnical College A RS will be running RAE and 
morse classes. Details from J. Witt, G81SJ, Department of Electrical 
Engineering, Coventry Technical College, Butts, Coventry CV13GD. 

REGION 4-RR T . Darn, G3FGY, Sandham Lane, Ripley , 
Derbys. 

D erby (D&DARS)- 7 July (Surplus sale), 14 July (Open evening), 
21 July (Direction finding), 28 July (Open evening), 4 Aug (Surplus 
sale), 11 August (Rykneld School), 14 Aug (Derby radio rally), 25 
Aug (Open evening). The Clubroom, 119 Green Lane, Derby. 
Morse classes are held on Fridays at 7pm. Any announcements 
concerning the open evenings will be broadcast on Radio Derby. 
G2CVV. 
D erby (NHCAARG)-Fridays, 7.30pm. Nunsfield House, Boulton 
Lane, Alvaston, Derby. G4CTZ. 
Leicester (LRS)-Monday evenings. Gllroes Estate Cottage, 
Groby Road, Leicester. Morse practice 8-8.30pm. G3TQF. 
Mansfield (MARS)-Flrst Friday in each month, 7.45pm. The New 
Inn, Westgate, Mansfield. G3XWZ. 
Melto n Mowbray ( MMA RS)-Detalls from G3NVK. 
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Nottingham (ARCo N)-8 July (Forum), 15 July ("Aerials" by 
G4AFJ), 22, 29 July (Activity nights), 31 July-1 Aug (Operation of 
GB3MRC at "Rall-ex 76" at Gregory's Rose Gardens, Stapleford), 
5 Aug (Forum), 12, 19, 26 Aug (Activity nights). 7.30pm. Sherwood 
Community Centre, Mansfield Road, Nottingham. 

REGION 5-RR P. F. Chilcott, G4BB.A, 258 Coneygree Road, 
Peterborough PE2 8LR. 

Bedford (B&DA RC)-Thursdays, 8pm. United Services Club, 
The Broadway. Sec G8FMG. 
Cambridge (C& DARC)-Fridays, 7.30pm. Corporation Yard, 
Victoria Road. Sec G3YRZ. 
Corby (CTCARG)-Mondays, 7.30pm. Corby Technical College. 
Clubhouse and GB3CI in college grounds. Visitors welcome. 
Dunstable (DDRC)- Fridays, Spm. Chews House, 77 High Street 
South. Sec G3WXS. 
March (M& DRAS)-Tuesdays, 7.30pm. 2 Grays Lane. Sec G8GNE. 
Northampton (NRC)-15 July (Visit to Corby Steel Works), 26 
Aug ("Construction techniques" by GSDLZ, RSGB construction 
trophy winner). 8pm. Spencer Dallington Community Centre, 
Tlntern Avenue, Gladstone Road. Sec GSGHZ. 
Peterborough (GPARC)-Fourth Thursday in each month, 7.30pm. 
Southfields Infants School, Stanground. Details from G4BBA, tel 
65213. 
Peterborough (PR&ES)-16 July (Fiims), 6-8 Aug (GB31WA on 
river embankment), 20 Aug (Open question and answer meeting). 
7.30pm. Scout Hut, Occupation Road, off Lincoln Road. Sec G3EEL. 
S helford (S& DARS)-Thursdays, 8pm. Church Hall. Sec G3TAZ. 
GBAQP and GBGRT are forming a club In the Huntingdon area and 
Interested persons should contact them-

R EGION S-RR D. C. A ndrews, GCCWB, 63 Bulmershe Rd, 
Reading, B erks RG1 SRH. 

B anbury (B A RS)-Frldays, 7.30pm. 43 North Bar, Banbury. New 
members and visitors welcome. Details from sec G3L TN, tel 
Banbury 710623. 
Bracknell (B ARC)-First and third Mondays in each month 
(other Mondays morse evenings). Cooper's Hill Centre, near rail­
way station. Sec G3YMC. 
Burnham B eeches (BBRC)-First Monday In each month, 8pm. 
Hedgerley Seoul HQ. Further details from sec, tel Farnham 
Common 2609. 
Maidenhead (M& DARC)-1 July (Demonstration of commercial 
equipment), 20 July ("Amateur radio In Germany" by Eric Palmer, 
G3FVC, and "An expedition to LG5LG" by Steve Rawlings, G4ALG, 
and Dave Vizard, G3UKS). 7.30pm. British Red Cross Hall, The 
Crescent, Maidenhead. Sec G4ALG. 
Mi lton K eyn es (MK&DRS)-Second Monday In each month, 
8pm. Lovatt Hall, Sliver Street, Newport Pagnell. Details from sec 
GSJYW, YMCA, 4 Cheyne Walk, Northampton. 
Newbury (N&DARS)-Flrst Monday In each month, 7.30pm. 
Newbury College of Further Education, Oxford Road, Newbury. 
Everyone most welcome. Sec G4EFE, tel 0635 45747. 
Oxford (O&DA RS)-Second and fourth Wednesdays in each 
month, 7.30pm. Clvll Service Sports Club, Marston Road, Oxford. 
Visitors welcome. Sec GSPX. 
Reading (RARC)- Flrst and third Tuesdays In each month, 8pm. 
"White Horse", Emmer Green, Caversham, Reading. Details from 
sec G4CCC. 

REGION 7-Contributed by R. S . H ew es, G3TDR, 24 Bright-
side Avenue, La.leham, S taines, Middx. 

A ddiscombe (AARC)-Tuesdays, 9pm. "Spread fagle", Portland 
Road, South Norwood. Sec G4CZB. 
A shford, Middlesex (Echelford ARS)-12 July (Surplus equip­
ment sale). Second Monday and last Thursday in each month, 7.30 
for Spm. St Martin's Court, Kingston Crescent, A shford. Sec 
G3TDR, tel Staines 56513. 
B exley H eath (North K ent RS)-Second and fourth Thursdays In 
each month, 8pm. St Mary's Institute, 2 North Cray Road, Bexley. 
Sec G4ARQ. 
Coulsdon (CATS)-Flrst Thursday lr11 each month, Spm. 1oth 
Purley Scout Headquarters (opposite Rickman Hiii), Chipstead 
Valley Road, Coulsdon. Third Monday In each month, 8pm. 1st 
Purley Scout Headquarters, Purley Park !Road, Purley. Sec GSKMJ, 
tel 01-657 2548. 
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Cray Valley (CVRS)-15 July (Surplus sale), 5 Aug ("Digital 
logic, part 2, applications" by G3FRB), 19 Aug (Natter-night). 8pm. 
Ellham United Reformed Church Hall, 1 Court Road, London SE9. 
Sec G3YWO. 
Croydon (Surrey Radio C ontact Club)-7 July, 4 Aug (being 
arranged). 7.30 for 8pm. "The Ship Inn", Croydon, Surrey. Sec 
G3FWR, tel 01-657 3258. 
Crystal Palace (CP &DRC)-17 July ("The RSGB OSL Bureau" 
by G2MI), 21 Aug ("Aerials" by G3XFT). 8pm. Emmanuel Church 
Hall, Barry Road, London SE22. Sec G4AVV, tel 01-653 4340. 
Guildford (G&DRS)-23 July (Oscar), 13 Aug (Morse). Spm. 
Model Engineering Headquarters, Stoke Park, Guildford. Sec 
G4BHO. 
Kingston (K&DARS)-Second Wednesday In each month, 8pm. 
Tolworth Scout Hut, Stirling Walk, Raeburn Avenue, Surbllon. 
PROG3HVW. 
New Cro$S (Clifton ARS)-Fridays, 8pm. 225 New Cross Road, 
London SE14. Details from R. A. Hinton, 58 Camilla Road, Bermond­
sey, London SE16. 
Reigate (RATS)-Flrst Tuesday in each month (natter-nite), 
8.30pm. "Marquis of Granby", Hooley Lane, Redhill. Third Tuesday 
in each month (lecture night), 8pm. Constltutional Centre, Warwick 
Road, Redhil l. AGM results: chairman, G3VLH: vice-chairman, 
G4DMO; sec, G3XSZ; treasurer, G8AMU; programme sec, 0. 
Harding ; contests sec, GSHOJ; committee member, G3KAX. 
Latest transfer from Class B to Class A-GSKGB now licensed as 
G4FBI. Sec G3XSZ, tel Reigate 43130. 
Sutton & Cheam (SCRS)-20 July ("Single conversion receivers" 
by Robin Hewes. G3TDR), Aug (Junk sale, date to be confirmed). 
7.30pm. Sutton College of Liberal Arts, Cheam Road, Sutton. Sec 
G4BOX. 
Thames Ditton (T hames V alley ARTS)-6 July ("Single con­
version receivers" by Robin Hewes, G3TDR), 3 Aug (A breath of 
fresh air on random aspects of amateur radio presented in a light­
hearted manner by Or Foster, G3KQR). 8pm. The Conference Room, 
Giggs Hill Green Library, Giggs Hill Road, Thames Ditton. Sec 
G3ZNW. 
Wimbledon (W&DRS)-Second and last Fridays In each month, 
Spm. St John Ambulance HQ. 124 Kingston Road, Wimbledon 
SW19. Sec G3XTC, tel 01-664 3698. 

REGION 8-RR D . N . T . Williams, G3MDO, " Seletar", New 
House Lane, Thanington, Canterbury, K ent. 

Burgess Hill (Mid-Sussex ARS)-15 July ("Batteries" by Alan 
Kirby), 29 July (Junk sale). 
C anterbury (East K ent RS)- Room 2, Westgate Hall, Canterbury. 
Details from GSGHH. 
Chichester (C&DARC)-Flrst Tuesday and third Thursday in each 
month. Lancastrlan School, Basin Road, Chichester. Details from 
T. M. Allen, G4ETU, tel 0234 88069. 
Crawley (CARC)-United Reform Church Hall , !field, Crawley. 
Details from G3MGL. 

Among the 3-400 visitors to the B arry Radio Society's W elsh 
Mobile Rally were (I tor) Councillor Peter Jones, GW3HAW; 
Councillor John Wells, GWBKZA; Dan Adams, GW3VBP ; 

Counelllor W eir 
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Dartford (DHDFC)-Details from J. W. Everlst, 15 Westharola, 
Swanley, Kent. 
Dover (South-East K ent VMCAARC)- Flrst and third Wednes­
days In each month. Details from GBDRS. 
Eastbourne (Southdown ARS)- 17-18 July (Polgate Steam 
Engine Rally), 2 Aug (Open-air events on Butts Brow). Victoria 
Hotel, Latimer Road, Eastbourne. Further details from PRO G3LFZ. 
Horsham (HARC)-Flrst Wednesday In each month. Civil Defence 
HQ, Moons Lane, Brighton Road, Horsham. Details from G3NPF. 
Maidstone (MVMCAARS)-"Y" Sports Cent re, Maidstone. 
First and third Fridays devoted lo the beginner. 
Medway (MARTS)-Fridays, 7.30pm. "Aurora Hotel", Gillingham. 
Details from G3XZS. 
Worthing (W&DARC)-Adult Educat ion Centre, Union Place, 
Worthing. Details from G3LQI. 

REGION ~RR H . W . Leonard, G4UZ, 4 Start Bay Park, Strete, 
Dartmouth TQ6 ORV. 

Camborne ( Cornish RAC)-5 Aug ("VHF" by G4DMU), 2 Sept 
("My favourite aerials" by G3NPB). 7.30pm. SWEB Clubroom, Pool, 
Camborne. Cornish net every Sunday at 11am on 3·685MHz. G3NPB 
Is the new chairman and G4EIK the new sec. Details from G3NKE, 
tel Camborne 2419. 
Exeter (EARS)-The club Is still In existence but has lost Its 
meeting place. Details from Jack Bawden, 232 Exwlck Road, Exeter 
EX42BA. 
N ewquay (N&DARS)-Alternate Wednesdays, 7.45pm. Treviglas 
School, Newquay. Details from GBGOR, tel Newquay 4168. 
North D evon (NDRC)-Second and fourth Wednesdays in each 
month. Meetings held alternately at G4CG and G2FKO. Details from 
G4CG. 
Plymouth (PRC)-Flrst and third Tuesdays In each month, 
7.30pm. Virginia Housl!, Bretonslde, Plymouth. Visitors always 
welcome. Sec GSJES, 36 Higher Mowles, Higher Compton, Ply­
mouth PL3 6NE. 
Saltash (S&DARC)-16 July (River trip to Celstock, 6.15pm). 
First and third Fridays In each month, 7.30pm. Burraton Toc-H Hall, 
Saltash. Sec G4DHA, tel Saltash 3219. 
T orbay (TARS)-29 Aug (Mobile rally, Haldon Racecourse, nr 
Exeter). Fridays, with special meeting on last Saturday in each 
month, 7.30pm. Rear of 94 Belgrave Road, Torquay. Visitors most 
welcome. Torbay net every day at 9.30am. on 3·758MHz. G3UIQ. 

REGION 10-RR R. G. B arrett , GWSHEZ, 23 Carshalton Road, 
Beddau, Pontypridd, Glam. 

Barry (BCoFRS)-Thursdays, 8pm. Barry Rugby Football Club, 
Reservoir Road, Barry. Details from sec GW3VBP. 
Blackwood (BARS)-Frldays, 7pm. Oakdale Community Centre, 
Oakdale, Nr Blackwood. Details from sec GW3KYA. 
Bridgend (Glamorgan VHF/UHF Group)-20 July, 17 Aug. 
7.30pm. NCB Social Club, Tondu, nr Bridgend. Details from sec 
GW8HEZ. 
Cardiff (CRSGBG)-Second Monday in each month, 7.30pm. The 
Pantmawr Inn, Pantmawr Estate, Cardiff. Details from sec 
GW3VOW. 

Cyril Parsons, GWBNP, Immediate Past·PrHident of the 
RSGB, and RSGB Council member Dave Thomas, GW3RWX, 
were guest speakers at a recent meeting of the newly.formed 
N ewport ARS, and are shown here with elub officials. Left to 
right : GW3YTJ, chairman; GWBNP; GWBIOC, treasurer; 
BRS36474, secretary; GW3RWX; GWBKZN, committee 

member 
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Merthyr (Hoover ARS)-Mondays, 7.30pm. Hoover Social Club, 
Pentrebach, Merthyr. Details from sec GWSHHY, QTHR. 
Newport (NARC)-Mondays, 7pm. Adult Education Centre, 
Brynglas Road, Newport, Gwent. Details from sec GW3YKZ. 
Pembroke (PRSGBG)-15 Aug (Saundersfoot bucket and spade 
party, 10a.m at the Regency Hall, Saundersfoot. Talk-In on 2m using 
$20, S22, etc). Details from GW3XJQ. 
Pontypool (PRSGBG)-Tuesdays, 7pm. Educational Settlement, 
Park Hill Road, Pontypool. Details from GW3JBH. 
Port Talbot (British Steel Corporation ARS)-Thursdays, 
7.30pm. BSC Sports and Social Club, Margam. Details lrom 
GW3ACF. 
Rhondda (RARS)-Every other Thursday, 7.20pm. Transpprt 
Employee's Club, Porth. Details from GW3PHH. 
Sully (S&DSWC)-Tuesdays, 7pm, Sully Bowls & Social Club, 
59 South Road, Sully. Details from GW8JHF. 
Swansea (SARC)-Tuesdays fortnlghtly, 7.30pm. The Com­
mercial l iiii, Killay. Details from sec GW4AYJ. 

REGION 11-RR P.H. Hudson, GW31EQ, Silhill, Dinas Dinlle, 
Llandrog, Caernarvon LLS4 STW. 

Bangor (UCNWARS)-Thursdays, 7.30pm. Small lecture theatre, 
School of Engineering Science. Students who may be enrolling at 
the university are invited lo contact sec D. Atkinson, G8DRE. 
Conway Valley (CVARC)-Second Thursday in each month. 
The Quaries, Llandulas, Colwyn Bay. Newcomers and visitors 
welcome. 
Rhyl (R&DARC)-Second Tuesday In each month. Lecture room, 
Ambulance Station, Coast Road, Rhyl. Newcomers and visitors 
welcome. 
The Region 11 ORM and Mobile Rally took place on 15 May. 
The event was held al the Royal Lido, Prestatyn, and was officially 
opened by Mr C. H. Parsons, GWSNP, RSGB Immediate Past­
President. A full report appears on p535. 

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

Aberdeen (ARS)-Friday evenings. Clubrooms, rear of 91 Crown 
Street, Aberdeen. Sec GM4BKV. 
Dundee (Kingsway Technical College ARC)-Wednesdays, 
6.30pm. Kingsway Technical College. Sec Robert Officer, 23 Sher· 
brook Place, Dundee. 
Inverness (Queen's Own Cameron Highlanders Memorial 
Youth Club, Radio Section)-Sec W . M. Begg, 68 Tomnahurlch 
Street, Inverness. 
Lerwick (RC)- W ednesday evenings. Annsbrae House, Lerwick. 
Sec GM3HTH. 
Sven Weber, GMBACC, has offered to act as Islands area 
representative and Is awaiting the completion of nomination 
forms. 
Robert Dixon, GM3ZDH, has been appointed Highlands area 
representative. 
Members of Dundee Klngsway Technical College ARC are 
Investigating lhe possibility of holding this year's Scottish VHF 
Convention in Dundee. When details are confirmed a further 
announcement will be made. 

REGION 13-RR Rev S. J. Smith, GM4DNM, St Ninian's, 
6 Derran Drive, Cardenden, 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, Pittencriefl School, Maitland Street, Dunfermline. 
Further details from GMSHEY. 
Edinburgh (Lothians RS)-Second and fourth Thursdays in each 
month. Adult Education Centre, Riddles Court, High Street. Details 
from sec GMBBGF. 
Edinburgh (Pioneer Club)- Tuesdays, 7.30pm, Church Hall, 
Ravenscroft Place, Gilmerton. Further details from GM4BWT. 
Glenrothes (G&DARC)-Flrst Sunday In each month and Wednes­
days, 7.30pm. Old Nursery Buildings, Leslie, Fife. Sec GM3YOR. 
St Andrews University (UStAARS)-Details from GM4BGA, 
Dept of Physics, North Haugh, St Andrews, Fife. 
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REGION 14-RR A. J . Mitchell, GM3UDL, 7 Limetree Crescent, 
Newton Mearns, Glasgow G77 SBJ. 

Ardeer (ARCARS)-Thursdays, 7.3-0pm. Ardeer Recreation Club, 
Stevenston, Ayrshire. Details from GMSBOM. 
Ayr (ARC)-Every second Sunday evening. Community Leisure 
Centre, 24 Wellington Square, Ayr. Details from GM3THI. 
Falkirk (F&DRSGBG)-Temperance Cale, Lint Riggs, Falkirk. 
Details from l;M30QI. 
Glasgow (West of Scotland ARS)-Fridays, 7.30pm. 22 Robertson 
Street. Programme and other details from hon sec G. Miine, 
GM4BLO. 
Greenock (G&DARC)-Tuesdays and Fridays, 7.30pm. 22 lnverkip 
Street, Greenock. Details from GM3L YI. 
Motherwell (Mid-Lanark ARS)-Fridays, with alternate meetings 
Informal. Morse classes every other Friday. Wrangholm Hall 
Community Centre, Jervlston Street. Further details from GM3KMG, 
tel Hamilton 28759. 

REGION 15-RR H. J. Campbell, GIBFOK, 26 Kllcoole Park, 
Belfast BT14 BLB. 
Ballymena (BRC)-Tuesdays, Spm. 86 Old Cullybackey Road, 
Ballymena. RAE and morse classes. Fridays, club night: Sundays, 
special projects, 3pm. 
Bangor (B&DARS)-3 Sept (AGM). Spm. Redcllfl Hotel, Seacliff 
Road, Bangor. Hon sec D. Steele, Gl4EMS, 59 Donaghadee Road, 
Mllllsle, Co Down. 
Belfast (QUoBRC)-Tuesdays, Spm. Queen's University Radio 
Club, 37 Fitzwilliam Street, Bellas!. All welcome. 
Belfast (CoBYMCARC)-The club Is active on the air from 
7.30pm on Tuesdays and 2.30pm on Saturdays. Meetings at same 
times. 7 Brunswick Street, Belfast. Hon sec D. Kane. 
Belfast (BRSGBG)-15 Sept (AGM). Spm. 90 Belmont Road, 
Belfast. Come along and let us hear your Ideas for the winter pro­
gramme. For further details contact GISFOK. 
Mid-Ulster RSGB Group-5 Sept (AGM). A ll visitors very wel· 
come. 3pm. At QTH ol Gl4BAC. Hon sec M. Anderson, Gl3WWY, 
32 Knockview Drive, Tandragee, Craigavon, Co Armagh. 
North Ulster (NURSGBG)-19 Sept (Mobile rally, Antrim town). 
Further details from GIBA YZ. 

REGION 16-RR R. E. G. Kendall, GBBNE, "Wesley", Ran· 
worth Road, Hembllngton Corner, Blofield, Norwich NR13 

4PJ. 
Chelmsford (CARS)-First Tuesday In each month, 7.30pm. 
Marconi College, Arbour Lane, Chelmsford. Details from B. G. Tew, 
G3WFF,334Gloucester Avenue, Chelmsford. 
Colchester (CRA)-Wednesdays, 7.30pm. Stanway School, 
Colchester. Sec T. A. Mills, G3Y Al , 75 Lymlngton Avenue, Clacton­
on-Sea. 
Great Yarmouth (GYRS)-Last Thursday in each month. 67 
Southdown Road, Great Yarmouth. Details from G3NHU. 
Harlow (H&DRS)-Tuesdays, Spm. Mark Hall Barn, First Avenue, 
Harlow, Essex. Details lrom G3WUX. 
Ipswich (IRC)-Detalls from J. Gee, G4BAV, 35 Neath Drive, 
Stoke Park, Ipswich. 
Loughton (L&DRS)-Second and fourth Fridays in each month, 
Bpm. Laughton Hall, near Debden Station. Sec G4CMD. 
Lowestoft (L&DARC)-Twice weekly, 7.30pm. YMCA, Park Road, 
Lowestoft. Details from G4AJO. 
Martlesham (MRS)- Details from G. Murchie, GSAXU, Post Office 
Research Centre, Marttesham. 
Norwich (Norfolk ARC)-7 July ("Basic transmitter (2)" by 
G2CDX/G4EOL), 14 July (Informal and practical). 21 July ("What is 
audiology ?"- talk and videotape), 28 J uly (Informal and practical), 
4 Aug ("Basic transmitter (3)"), 11 Aug ("Contest working" by 
G3VYG), 18 Aug (Informal and practical), 25 Aug ("Basic transmit· 
ter"-demonstration), 1 Sept ("Care and use of hand tools" by 
GSIDP). 7.45pm. Crome Community Cenotre, Telegraph Lane East, 
Norwich. Details from G4EOL. 
Norwich (U of East Anglia R&EC)- Details from P. Gowen, 
G310R. 
Stow market (S&DARS)-Details from K. J. Bertrard, 35 Curwen 
Road, Stowmarket. 
Vange (VARS)-Thursdays, Spm. Youth Hall, Barstable Tenants 
Community Association, Long Riding, Basildon. Details from Mrs 
D. Thompson, 10 Feerlng Row, Basildon SS14 1TE. 
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REGION 17-RR L. Hawkyard, GSHD, 100 Shirley High Street, 
Southam pton, Hants. 

Basingstoke (BARC)-First Saturday and third Wednesday In 
each month, 7.30pm. Chineham House, Popley, Basingstoke. Sec 
G3CBU. 
Basingstoke (UKFM Group, Southern)-Flrst Wednesday In 
each month, Bpm. Chineham House, Popley, Basingstoke. Sec Mrs 
J. Payne (xyl of G3ZRM), tel A ldershot 26108. 
Bournemouth (Wessex ARG)-Flrst Tuesday In each month 
7.30pm. Portman Hotel, Ashley Road, Boscombe. Sec GBBBN. 
Chippenham (C&DARC)-Tuesdays, 7.30pm. The Boys High 
School, Hardenhuish Lane, Chippenham. G3UFN. 
Fareham (F&DARC)-Wednesdays, 7.30pm. Porchester Com­
munity Centre, Room 9. Sec D. Thompson, tel Fareham 2799. 
Farnborough (F& DRS)-Second and fourth Wednesdays In each 
month, 7.30pm. Railway Enthusiasts' Club, Access Road, off 
Hawley Lane, Farnborough. Sec GSKUY. 
Guernsey (GRES)-'Fuesdays, Spm. The Lodge, La Corbinerie 
Oberlands, St Martin's, Guernsey. 
H orndean (H& DARCJ-Second Thursday in each month, 7.30pm. 
Merchlston Hall, Horndean. Net Sundays 6.30pm. 21·40MHz. Sec 
G4CHO. 
J ersey (JARS)- Sundays, 1030am, and Fridays, 8pm. Le Hocq 
Tower, St Clement, Jersey. Sec Mary McTaggart, 19 Parade Road, 
SI Heller. 
P ortsmouth (P&DRC)- W ednesdays, 7.30pm. Portsmouth Com­
munity Centre, Mallns Road, Buckland, Portsmouth. G3CNO. 
Salisbury (SR&ESJ-Tuesdays, 7.30pm. Salisbury Activity Centre, 
Wilton Road. Sec G2FIX. 
Southampton University (SUARC)- Tuesday evenings, also 
Informal meetings every lunchtlme In the clubroom, Old Union 
Building. The club celebrates Its 21st birthday In September and a 
reunion Is planned. Ex-members are asked to contact sec T. 
W iiiiams, G3YOZ. 
Southam pton (SRSGBG)-Second Saturday In each month, 
Lanchester Building, Southamtpon University; Wednesdays, the 
clubroom, Kent Road; both at 7.30pm. A R G4COM. 
South Dorset (SDRS)-Flrst Tuesday In each month, 7.30pm. 
Lecture Hall, S Dorset Technical College, Newstead Road, Wey­
mouth. G3WAO. 
Swindon (SD&ARC)-Alternate Wednesdays, 7.45pm. Clubroom 
above Coldharbour Public House, Blunsdon, Just north of Swindon. 
Sec G8KWC. • 
W est Dorset (WDARG)-Flrst Friday In each month, Bpm. British 
Legion Club Hall, Dorchester. Sec GBGHU. 
W inchester (WARC)- First and third Fridays In each month, 
7.30pm. Antrim House, St Cross Road, Winchester. G4BKE. 

REGION 18-RR P. J. Fay, G3AKG, S H arland Way, T he 
Glebe, Washington, Tyne & Wear NE38 7RB. 

Easingto n ( AR& ECJ-Tuesdays and Thursdays, 7.30pm. Easing­
ton Village Workmen's Club (3 minutes from A19). CW practice, 
80 and 160m operation. A TV can be received on 405 lines. RAE 
Instruction If required. Club engaged In Washington Old Hall 
project at present. Sec G3VSS. 
H artlepool (HRC)- Mondays, 7.30pm. Methodist Church Hall, 
Grange Road. Sec G3NW U, 73 Eamon! Gardens, Hartlepool. 
Middlesbrough (PORC)-Sec G8CDP, 200 Marton Road, Middles­
brough. 
Morpeth (Northumbria RC)-Thursdays, 7.30pm. Old Wheatsheaf 
Yard, Morpeth. Sec G4AVO, 19 Park Road, Lynemoulh, Morpeth. 
N ew castle (T y ne & Wear Repeater Group)-A list of local 
amateurs who are willing to act as local controllers will be made 
out as soon as possible and sent lo RSGB HQ. Any amateur 
Interested in Joining this repeater group should contact the sec 
John McGee, GBGUP, QT HR, for place and times of meetings. 
South Shields (SSD&RS)-Fr/days, 7.30pm. Trinity House. Old 
and new members welcome. Sec G8BQF, 67 Lauderdale Avenue, 
Kings Estate, Wallsend. 
Sunderland (SARS)-Flrst and third Tuesdays in each month. 
Leisure Centre, Stockton St, Sunderland. Sec G4DQA. 

REGION 19-RR D. S. Smi th, G4DAX, 151 H amperhill Lane, 
Oxhey, W atford , Herts. 

Acton, Brentford & Chlswick (ABCRC)- 20 July ("Versatower 
erection" by G3CCD), 17 A ug (G3CCD as FOUT In France). 7.30pm. 
Chiswlck T.ade & Social Club, 66 High Road, Chiswick. 
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Bark ing (BR& ES)-Mondays (Constructional), Wednesdays 
(CCTV techniques), Thursdays (Informal). Morse classes Tues­
days. 7.30pm. Westbury Recreation Centre, Westbury School, 
Ripple Road, Barking, Essex. Sec GBJEG, tel 01-599 1103. 
Cheshunt (CDRC)-Wednesdays, 7pm for Spm. Rosedale Sports 
Club, Andrews Lane, Cheshunt, Herts. 
Chlngford (Silverthorn RC)-Frldays, 7.30pm. Friday Hi ll House, 
Simmonds Lane, Chingford E4. Visitors very welcome. Sec G4AJA, 
tel 01-529 2282. 
East Lo ndo n RSGB Group (Wanstead)-19 Sept (Business 
meeting), 17 Oct ("TVl"J, 21 Nov ("Test equipment and Its uses In 
advanced electronics''), 19 Dec (AGM and Junk sale). 
Harrow (RSH)-Frldays, 8pm. Sea Cadets HQ, Woodlands Road, 
Harrow. Sec G3KDL, tel 01-902 2570. 
H avering (H& DARC)-Wednesdays, 8pm. British Legion Club, 
Western Road, Romford. 
H ollow ay (Grafton RS)-Fridays, 7.30pm. Archway School 
Annei, Whi ttington School, Highgate Hill, N19. Details from John 
Hltchlns, 46 Granville Road, Finchley N12. Tel 01-346 2744. 
llford RSGB Group-Thursdays, 8pm. SO Morttake Road. llford, 
Essex. 
I slington (Sherbourne RC)-Mondays 7-9pm (RAE and club 
activities). Thursdays 7- tOpm (CW class, building, etc). KW2000E 
available for licensed members. White Lion Youth Centre, White 
Lion Street, London N1. Sec Freda Young, S Old Well House, The 
Grove, London N6. 
Northolt (British Airways European Division ARSJ-First 
Monday In each month. T rident Club, Western Avenue, Norlholl, 
Middlesex. This club is open to non-BA employees by invitation. 
Contact G30UF, tel A mersham 21573 for details. Civi l Aviation 
Sunday net at 1100-1200gmt on 3·68MHz, listen for G3NAF or 
G3BEA. 
South Kensington (Baden Powell House Scout ARG)- Third 
Tuesday In each month, 6pm. Baden Powell House, Queensgate, 
South Kensington. 
Southgate (SRC)- Second Thursday In each month, Spm. The 
Green, Winchmore Hill, N21. Sec G4AEZ, tel 01-336 7166. 
St Albans (Verulam ARC)-22 July ("70/23cm ssb" by G3DAH), 
26 Aug ("Construction of digital frequency counters"). 7.30pm. 
Market Hall, St Albans, Herts. 
Stevenage (S&DARS)-Flrst and third Thursday In each month, 
8pm. Hawker Slddeley Dynamics Lid, Gunnels Wood Road. Sec 
Paul Tewkesbury, 267 York Road. 
UK FM Group (London)-Second Tuesday In each month, 7.30 
for 8pm, Grove Park Hotel , Junction Bolton/Spencer Roads, Grove 
Park, Chlswlck. 

REGION 20-RR G. Mather, G3GKA, 8 Hiiis Close, K eynsham, 
Bristol . 

Bath (B&DRG)-Mondays, 8.30pm. Church of the Ascension, 
Claude Avenue, Oldfield Park, Bath. Further Information from John 
No den, Flat 4, 30 Paragon, Bath BA 1 SLY. 
Brist ol (BRSGBG)-26 July ("Test equipment" by H. L. Gibson, 
GSCGA), 22 Aug (Bristol mobile picnic, A shton Court), 23 Aug 
("Home constructed equipment"). 7pm. Becket Hall, St Thomas 
Street, Bristol 1. Sec G3ULJ. 
Bristol (BARC)-Tuesdays, 7.30pm. The University Settlement, 
Barton Hiii, Bristol 5. Sec GBHAZ. 
Brlstol (Shlrehampton ARC)- Frldays, 7.30pm. Twyford House, 
Shlrehampton. New members most welcome. G4BWB. 
Bristol (BUARS)-Most Saturdays during term time, 2.30pm. 
Dept of Physics, Royal Fort, Tyndall Avenue, Bristol 8. Full details 
from G3WDG. 
Cheltenham (CRSGBG)- First Thursday In each month. 8pm. 
The Old Bakery, Chesler Walk. Cheltenham. Sec G3Kll. 
Gloucester (GARS)-First Thursday In each month, 8pm. Odd­
fellows Club, Barton St, Gloucester. Remaining Thursdays informal 
club night. G4A YM, The Chequers Bridge Centre, Painswick 
Road, Gloucester 8. Sec G3M A. 
Taunton (T&DARS)-Frldays, 7.30pm. Jelalaband Barracks, The 
Mount, teunton. Sec G. Swatman, "Little Copse", Monkton Heath­
fleld, Taunton. Tel West Monkton 298. 
W eston-super-Mare (WsMRS)-Second Friday In each month, 
7.30pm. Room Lewis M2, W orle School, New Bristol Road, Worle. 
G3PQE. 
Yeovil (YARS)-15 July (" Pulse arithmetic" by G3MYM), 29 July 
("How the layers were formed" by G3MYM). Thursdays, 7.30pm. 
Morse classes each Friday, 7.30pm. RAE class by G3MYM, if 
required. The Youth Centre, 31 The Park. Yeovil. Sec G3NOF. 
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RSGB SLOW MORSE PRACTICE TRANSMISSIONS 
These slow morse practice transmissions are sponsored by the RSGB. Alterations and additions to this list should be sent 
to the honorary organizer, Mr M. A. C. MacBrayne, G3KGU, 25 Purlieu Way, Theydon Bois, Essex. 

Clock 
tlme 

Sundaya 
0900 

0930• 

1015 
1030 
1030 
1030 
1100 
1130 
1130 

1200 

Callalgn 

G3WNR 

G3LEQ -

G3CGD 
G3NPB 
G3LR .. 
G4DKK 
G2FXA 
G3BLS 
G3WYW 

G3HVI 

MHz Mode Town 

.. 145-600 .. F2/F3 • . Soulh Shields, T & W 
omnf-dlrec 

{

HIS .• A2/A3 
44·250 • • A1/A3J .. Knulslord, Cheshire 

" 145·2SO .. Fl?/F3 
433·2SO . • F2/ F3 
1·875 • . A1/A3 .• Chellenhom, Glos 
1·875 A1 • . St lvea, Cornwall 
1·810 A1 . • Accrlnglon, L•nca 

.• 1·970 . . A2/A3 Caterhom, Surrey 
•• 1·900 •• A1/A3 •• Stockton-on-Tees 
• . 1-920 A 1/A3 .. Oa ney, Oxlord. 

1'4·300 . . A1/A3 • • Newcastle upon Tyne 
lo SE 

•• 144·t00 •• A2/A3 . • Sloke---on-Trent, Steff& 
omnl­
dlroctlon"I 

1230 GC4CHY .. 1«·500 .. A1/A3J .. SI Peter Port, Cl 
to north 

1llOO G4EHW 1'4·2l>O . . A1/A3J .. Pole rborough 
omni· 
dlroctlonal 

1815 G4DVZ .. 1-915 .. A1/A3J.. leede, Yorks 
1830 .. G3NCZ .. 1-920 .. A1/A3 • . Blockburn. lanes 
• Re-com_mem::cs 19 Sep!ember 

Mondaya 
1800 
1830 

1930 

1930 
2000 
2000 
2030 
2030 
2130 

T'Haday1 
1800 
1630 

1930 

2000 
2045 
2045 

2130 

Wadnesda.)ft 

1930 

2000 
2000 
2000 

2000 

2015 
2100 

Thur1d•Y• 
1800 
1830 
1830 
1900 
1900 

1930 

2130 

2130 

G3SWR 
G3VBI 

G3RAF 

Gl3SXG 
G31BJ 
G3XWZ 
G3ASRIA 
G3KGU 
G3LQJ 

G3SWR 
G4BNA 

G3RAF 

G4AEU 
GM3CRY 
G4AEU 

GM3UAG 

G3RAF 

G80U 
G3BPE 
G3SWP 

. . 1•980 .• Al/A3 .. Birmingham 
1-910 .. A1/A3 .. Goole, Yorks 

{

1'910 
.. ~;~~4 .. A 1 .. locking, Som 

•. 3·575 .. Al/A3J • . Ne w1ownard1, Co Down 
.. 1-910 A1/A3 Soulhamplon, Hant• 
.. 1-910 .. A1/A3J .. Mansfield, Nollo 
.. 1·875 .• A2/A3 . • Hnrrow. Middlesex 
• • 1·915 .• A1/A3 , • Theydon Bola, Et1et. 
.. Hi5·300 .• F2/f3 .. Lancing, Sussex 

.. 1·940 .• At/A3 . . Birmingham 
. . HllO .. A1 Swindon, Wlllo 

{

1-920 .. A2 
. . 3·550 . • A2 • • Locking, Som 

1'5-475 • . A2 or F2 
1·910 •• A 1/A3 . . Southampton, Hanis 

.. 3·550 •. A llA3J.. St Andrewa, Fite 
.. 145·550 . • F2/F3 .. Soulhnmplon, Hanll 

omni· 
dlrecUonal 
vertical 

• • 145•800 • • .. Ellon, Aberdeenthlr• 
to south 

.. 3-590 .. Al . . Locking, Som 
1'4-0'24 {

1-910 

.. 1-970 .• At London N22 
. • 1-975 .. A1/A3 Bexley, Kent 
. . 14.(·200 . • A2/A3J . • OonCa$lar, Yorh 

omni· 
diroctlon:!I 

G4EHW 144·250 .. A11A3J 
omni· 

Pelarborouoh 

dlrecllonal 
G3WVJ .. 1-845 Al/A3 
G3HVI 144·100 . • A2/A3 

omni· 
dlreellonal 

Stalnet, Mlddlo1ex 
Stoke-on· Trent, Stefl• 

G3SWR 
G4BNA 
G3NC 
G3YEI 
G3BLS 

•• 1-1180 
.. HOO 
.. 1·968 

•. Al/AS • . 
. • Al 

Birmingham 
Swlncton, Wiit• 

. • Swindon, Wiiie .. Al 
1·8SO 

.. {r:;: :: 
. . 3-550 .. 

1'5·475 .. 
G3RAF 

GM4CAU I .. :~s~=. .. 

G3LQI 145'300 .• 

Al 
A1/ A3 
A2 
A2 
A2 or F2 

F'l/f3 

Fleetwood. Lanc:e 
Os ney, Oxford. 

locklna, Som 

AbefdHn 

Lenc:lng, Su11ex 
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Clock Call sign MHz Mode T o wn 
time 

Friday a 
1800 G3SWR .. 1-940 A1/A3 .. Birmingham 
1900 GSNPB .. 1'875 Al St Ive., Cornwnll 
1900 GC4CHY .. 1'4·500 ' . A1/A3J • . St Peler Port, Cl 

to north 
1930 G3PQF .. 144-360 .• F2/F3 .. Farnborcugh, Honts 

to north· 
east 

r ·920 .. A2 
1930 G3RAF .. 3-550 .. A2 locking, Som 

144·475 .• A2 or F2 
2000 G4EHW 144·250 .. Al/A3J •. Pe terborough 

omni· 
dlroctlonal 

Saturday a 
0930 G2FNK .. 1'030 .. Al/A3J .. Staines, MlddlesH 

G3BZU morsa proncloncy tran1mlsslons at 15. 20, 25. 30, 35 and •owpm are made at 
2000 cloc:.k time on the nrat Tuesday of each month on a frequency of 3·S20MHz. for 
100 per c:ont copy at 15wpm a certlficat o Is awarded, and endorsement ttlc·hrt are 
avallablo tor 100 J:>Or cent copy at the hlgher epeedt. A charoe of 15p or three IRC1 la 
made for the baalc certlflcele, and Sp or one I RC for each endorsement slicker claimed. 
All claims should be sent to-The ORQ Manager, RNARS, HMS M~rcury, Leydene. 
Petettfleld, Hanta. 

From the transmissions organizer 
The Editor 
Radio Communication 
Sir-Regrettably Mr Wylie's appeal In the March Issue, for help in 
mastering the morse code by additional slow morse transmissions 
In the west of Scotland, met with no response. Many more operators 
are needed to give adequate coverage of the British Isles, especially 
in the rural areas. Unfortunately the revised list published in that 
very same Issue contained 22 fewer transmissions. If the service 
is to be effective, more volunteers who are wllllna to make practice 
transmissions on a regular basis are desperately required. 

On the other side of the coin, the listeners must play their part 
by letting the operators know that their transmissions are being 
used. Nothing Is more soul destroying than to pound out slow 
morse to an unknown or non-existent audience. Typical of many of 
the letters I receive as organizer of the service is the following from 
Mr Bassford, G3YZB: 

"Will you please delete my call from the fist of RSGB Slow Morse 
Transmissions. For all the occasions I did this on a Monday 
evening, I did not get one report or request, so I consider that I 
have been wasting my time." 
Many like Mr Wylie would like to be helped In getting their Class 

A licence. Have those who used the service to get their licence a 
"debt" to repay? 

M. A. C. MacBrayne, G3KGU 

The morse code for 
radio amateurs 
by Margaret Mills, G3ACC 

In this booklet Margaret M ills has 
drawn on many years' experience 
of teaching the morse code to 
produce a series of carefully-plan­
ned exercises, of value to both 
students and instructors alike. 

20pp P rice: 4Sp Inc p&p 
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C members' ads J 
These subsidized flat-rate advertisements are accepted as a service 
to members of RSGB. They must be submitted on the Members' 
Ads order form printed In alternate Issues of Radio Communication , 
or on a postcard similarly laid out. Each must be accompanied 
by a recent Radio Communication wrapper addressed to the 
advertiser, as proof of membership, and a remittance by postal 
order or cheque for 50p (stamps not accepted). They will not be 
acknowledged. Those not clearly worded o r punctuated will be 
returned. No correspondence concerning this service can be 
entered Into. 

The closing date for each Issue Is the 1st of the preceding month, 
but no guarantee of Inclusion In a speclflc 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
fled 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, tllelr own personal amateur 
station. 

The RSGB reserves tile right to refuse advertisements, and 
accepts no responsibility for errors or omissions or for the quality 
of goods offered for sale. Advertisements may be edited or abbre­
viated as necessary. 

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

FOR SALE 
CRIOO, exc rx, with extra CR100, not wkg, for spare parts, with spare 
valves, manual, £30. 4CX250B, £5. Pairs 813s, £6. Pair 807s, £4. 832, 
£3. Wanted : Data for Motorola 975136A02 double tetrode, simflar 
to QQV07-50. G8GHU, QTHR. 
Jaybeam 14-el P arabeam, little used, vgc, £12 + carr. Morris. 
Tel 0244 8182S2. 
Heath Monitorscope and scanalyser, vgc, £70 ono the pair. 
G3VGH, QTHR. Tel York 769245 after 10pm. 
Heathkit HW101 t x /rx, HP23B psu, 400Hz cw fllter, £16S. 1S3BA 
Hy-gain 15m monoband beam, £30. RL Drake AC4 psu for TR4, 
T4X, etc, £50. Tel Middleton Stoney 202. 
2m converter, 28-30MHz, £ 14. Codar T28 transistor rx, 160-80, 
Internal spkr, £12. Both + postage. Wanted: Pre-193S components 
and mags, etc. P. G. Morgan, 21 T rafalgar Road, Portslade, Brighton, 
E Sussex. Tel 0273 415305. 
Swan SOOC t x l rx, just rejuvenated by dealer, 400W p.e.p. input, 
rig, psu and cables, £260. Eagle mains valve voltmeter, £20. G4CKL, 
QTHR. Tel Mansfield 23801. 
Trio 2200G, exc cond, fitted SO and S20 to S24, R3 to R7, auto tone­
burst on repeaters, helical wllip, nlcads, usual extras, £100. Buyer 
collects or arranges carr. G4DKB, QTHR. Tel Billerlcay 3935. 
Trio 9R59DS rx, lmmac cond. OA2, xtal calibrator, manual, list of 
mods, hardly used, comp with manufacturer's package, £42. Can 
arrange BRS delivery. Tel 041-776 2707. 
Creed 78, cover and trolley. A TM demodulator, phase shift scopes 
and psu in 191n rack, £25 the lot. FR50B + spkr, £SS. DX40U + VF1, 
£10. All buyer collects. Laker. Tel Caine (Wilts) 813084 most even­
ings. 
FT2n (FTI01B), £300. Collins 7SS1 rx, 32S1 tx, £300 the pair. 
Philips electronic burglar alarm, LHD1100 + 2 LHD3000 Remotes, 
£30. Mullard valve tester, offers. EL84s, 50p. PC88, £1. PC86, £1. 
EY86, SOp, new and boxed. Tel Brookwood 6875. 
B44 tx, comp, £10. Xtal calibrator mains, £15. P03000 relay, new, 
h/d and normal, offers. Cossor EL3585 tape recorder transistor, 
good cond, £10. G8ALM, QTHR. 
RTTY C reed 75 t /p with reperf attachment, model no 75RP, rx 
Mk4 with automatic Ix 6S/6M, all on desk unit with control panel, 
desk wil I dismantle, 13 spare tapes, 1 spare roll, manual, wiring 
diagrams, whole unit comp 240V ac, good wkg cond, little used for 
ilEISI few years, £65, buyer col lects. GBKCB, 313 Wyndhurst Road, 
Stechford, Birm ingham B33 9DL. 
Liner 2 + p/a and cw mod h/b p su, £9S. Emoto rotator, £4S. QM70 
2m amp, SOW, fm/a.m./ ssb, £25. Heath HM2102 vhf swr/wattmeter, 
son, factory calibrated, £1S. KW103 swr/wattmeter, 500, £10. 
GM3XNE, QTHR. Tel 0294 67326. 
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Standard Cl46A 2W hand-held 2m tx/rx, with CMP-08 mic, 
helical aerial, nlcad charger, xtals for SO, S20, S22, R6 and reverse 
R6, good cond, £90. G81MI, QTHR. Tel Haverhill 2852 evenings. 
2m Parabeam, £10. 2m 8-el, £5. Advance E2 sig gen, £15. 45ft alloy 
mast, coupler, rigging, £20. T4188 tx, £10. Marconi aircraft Ix, £10. 
Variable psu, 50-300V, £7. SOO dummy load/wattmeter, £3. Trio 
TXS99, £ 180. JR599/SP599, £180. Trio 7200, £110. ~W E-zee match, 
£15. KW p.e.p. meter, £10. Heathkit swr, £5. KW lpf, £5. 2m trans­
verter, £55. KW trap dipole, balun, feeder, £20. Plus much more. 
G4EAK. Tel Rulsllp 39741 . 
Storno Southern CQM-13C-12, £14. Ex-army 62SET, £8.50. 
Yamaha RD200, S,900 miles, vgc, £270. PSU, 18V de, 10A, £16.SO. 
H/B morse tester, £5. "Cassel" player, £9. Army rations, £5. Scrap 
rxs, £4. Tatty valve tester, £21. G8LLA. Tel Watford 21688 after 
6.30pm. 
HW32A, comp with spkr, mlc, xtal calibrator and ac power supply, 
£6S. Marconi CR150/2 rx, wkg but needs attention, offers. Buyers 
Inspect/collect. G4AQJ, QTHR. Tel 0682 68S1 O. 
Drake R4B, 160-10m, new valves, aligned on the nose, no spkr, 
£190. Buyer collects. G3XOM, QTHR. Tel 032.2 522612 after 6.30pm. 
AR88D, original good cond throughout with S-meler, manual, 
spare valves, £30 ono. Prinz 550 astronomical telescope, 600x, 
comp with tripod and all accessories, little used, !deal for student 
bargain, £1S. G8EPE, QTHR. T el 021-70S 7158. 
Professional type 25ft 2-sectlon galvanised steel tower. very 
strong with welded ladder rungs, £20 ono. Buyer collects. 2m 6 o ver 
6, £4. Dash mount transistor Ranger, wkg 2m, £4. Wanted: Rotator 
for vhf bean1s. G8FMC, QTHR. 
Going OAP. Heath Mohican, £15. STC RX4 comm rx without cabi­
net, £ 15. RX1 B aircraft rx, £4. FT241 filter xtals. 25p. T A33Jr 10/15/20 
beam, £30. 45ft telomast with steel rigging and stakes, £30. Collect 
or pay carr. G3HHZ, QTHR. 
Pye Bantam, lmmac cond, hiband a.m. 12!kHz, no mods, inc mic, 
carrying case, shoulder st rap, aerial, manual, £55 ono. G4DHK, 
QTHR. Tel Bristol 5S3767. 
Clearout for new equipment. Collins TCS tx. Vanguard KV.2000 
tx (both hf bands). Heathkit Twoer tx/rx. 2 aerial traps. Hitachi TRK 
60E radio recorder. Tape recorder, 2-track reel to reel. G3TRG, 
QTHR. Tel 021-SS8 2634. 
Swan SOOC, realigned and refurbished by dealer, receipt for work 
available, £250. G4CKL, QTHR. Tel Mansfield 23801. 
KW2000B, ac psu, fitted socket with low level o/p and c/o switching 
for transverter, £180. 2m Mosfet preamp, £4.SO. 2m Mosfet converter, 
28-30MHz, £12. CMOS toneburst, adjustable o/p and frequency, £3. 
G4EBI, QTHR. Tel 01-231 0879. 
RTTY 78/RPs, £18. 7Bs,£14. Autos 6S6, £5 or exchange for decent 
2m gear. Can deliver reasonable distance. GSJL T, 3 Menson Drive, 
H,atfleld. Doncaster. Tel 0302 842788. 
Realistic D X -150A fet gen cov comm rx, vgc, £60. Microwave 
Modules 144MHz converter. 2-4MHz i.f., £12. AM25B, converted 2m 
fm with toneburst, xtals, etc, £22. Valve voltmeter, £ 10. Alt ono. 
Many more smal ler Items. T el OS72 5S114. 
Exchange Star SR700A triple conversion calibrator, notch 
fllter, etc, superb rx, for best cw stamp collection. G4BHM, QTHR. 
Tel Leeds 664833. 
Unused EMI 9677C 11n separate mesh vidicon tube with scan coi ls, 
frame/line oscillator coils, output transformers, offers near half price. 
Many other components, sae list. Walsllaw, Sadglll, Longsleddale, 
Kendal, Cumbria LAB 9BE. 
Trio TS900 tx/rx, ac psu, comp with CW900 flller, hand mlc, 
headset, as new, mint cond, very littl e used, £430 ono, cash. 13 
Astbury Crescent, Bridge Halt Estate, Adswood, Stockport, 
Cheshire. Tel 061-429 7692. 
70cm Microwave Modules con verter 28/30, £14. 70cm varactor 
tripler BA Y96, £12. 4m let converter 2/2•7, £9. TVI filters lor uhf 
TVs, £1.15. BSR mains tape recorder and mic, £6.50. Mains 2m 
SOW a.m. Ix, £20, carr extra. SAE enquiries. G4DFE, QTHR. 
KW2000E with ac p su, pert, real igned by KW, £295. HQ1 Mini beam, 
as new, few weeks use, £55. GM3GJB, 49 Shannon Drive, Falkirk. 
Tel 23608. 
KW600, £75. Creed 78 and ST6 with psu In wkg order + 7B for 
spares, £40. 7TR/3, £8. 6S6, £8. Wll I deliver 50 miles. G3SCH, QTHR. 
Tel Tarporley 2254. 
Comp station: Sphinx tx, ssb 160, 80, 20. LG50 tx, cw 80- 10. Trio 
9R59D rx and matching spkr. Class D wavemeter. Delta control 
uni!. £75 the lot. G3JPX, QTHR. Tel Canvey Island 63004. 
Trio 9R54DE + matching spkr, £35. Bourne, G4ETK, 29 Elliman 
Avenue, Slough, Berks. Tel Slough 29984. 
Liner 2, vgc, PA3 preamp fitted, comp with mobile mount and 
manual, £115. Going fm. Giii Apperly, G8KPA, 3S Denise Drive, 
Harborne, Birmingham B17 OBN. Tel 021-427 7104 evenings. 
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Liner 2, cw, mlc, manual, £11S Cambridge a.m. boot mount with 
mlc, cable, control panel, £1S. G.8ATA, QTHR. 
Europa 2m transverter alloy knobs, aerial c/o relay and preamp, 
exc cond, £70. Sony Alrband monitor rx, as new, £2S. Copal 24hr 
digital clock, black, £4. G3URE, QTHR. Tel 08-426 3044 home, 5311 
office. 
Sommerkamp FT227 (FT101), + cw filler, £260. Yaesu FRDX400, 
160- 10m, 2m, fm/a.m./ssblcw filter, £160. Redifon GR410 ssb cw 
tx/rx, 2-16MHz, manual, £45. BC221 calibration chart, main psu, £20. 
National solid state battery/mains tape recorder, type 4015, £2S. 
Bradley transistorized multimeter CT471 C, £20. Frequency counter 
timer by ESI, nuclear type 224, new, boxed, £45. Eddystone 770R 
20-165MHz a.m./fm/cw rx, £85. G8JEW, QTHR. Tel North Shields 
79887. 
Marconi synthesizer 3786A, 5MHz to 19·9999MHz In 100Hz steps. 
Hybrid with handbook, needs 240V ac 250V de 1 MHz reference, £150 
ono. Prefer buyer eoll~ct. W15AM, new, handbooks, £2.50. PF2FMH, 
PF3FMH and Europa service sheets, £1.2.0. GSDLF, QTHR. Tel 
Northampton 491479. 
HW17A 2m tx/rx, good cond, Improved mod 12V mobile psu, 
cables, £35 ono. 12in good mains spkr, 15!1, 25W, £5. Operators 
unit vhf LRU113, 118·0-131·9, 34 xtals, FT2411243, £5. Antique Maw 
and Thompson shock treatment set, comp, dated 18/4101, offers. 
Antique Drake and Coram voltJamp test set, offers. GSKPN, QTHR. 
Tel 01-997 5947 after 5pm. 
Mint KW Atlanta 300W ae psu, used 1hr this year, manual, mlc, 
reasonable offer secures. Rayer, Reddlngs, Long don Heath, Upton­
on-Severn. 
70cm power varaetors, 15W out, 70cm for 30W in, 2.m, £6. Power 
transistors, 2N3773, 10W, 70cm, £2.50. PT4176D, 30/40W, 2m, £1.50. 
BLY36, 12W, 2.m, £1.50. 38·666MHz xtals, £1.50. Nice modern meters 
1mA, 500µA, 5mA, £2. 2.5 North Close, Medmenham, Marlow. 
Jason band 2 rx less psu, £S. MW valve portable rx, 70p. Tape 
recorder, needs s light mechanical attention, £1. 10 loudspkrs, £1. 
20 transformers, £1. New valves, 4X250B, £2.. QQV03-10, £1.20. 
6BW6, SOp. G8KDL, QTHR. Tel 01-2.03 3138. 
X tals, 1 each, HC25U 17575, 17518·9, 17562·5, 17621·8, 18006·4, 
18050, 18062·5, 18042·7, 17621·9, HC6U 53·275, FT2.43 6050, £1 each. 
Send sae for varied list of manufacturers' surplus bargains. 
GMSAPX, Dali, Rannoch PH17 2QH. Tel 08822 379. 
KW2000 with ae power supply, new 6146, vgc, £11S. Ultra Cub 
with xtals R7, S20 and deac, £33. G4DAT, QTHR. Tel 01-546 7481 
office hours. 
Viceroy 3A with Dow-key aerial relay, exc cond, £70. Wanted: CW 
filter for SB301. Stone. Tel 01-357 3232 office hours. 
Drake 28 with Is, Q multiplier, auto transformer, manual, £90. 
Heathkit HW2.02. with l/b and ac p/s, £110, delivery extra. G2BVN, 
QTHR. 
Trio 2200G, 6ch, nlcads, mains psu. Eddystone EC10. Heathkit 
HD1250 transistor gdo. Unused pcb for Wireless World 2m pa. 
Handi-Cambridge case. Joystick atu. Send for details of these and 
many other items. G81YK, 13 Hodgebower, lronbridge, Telford, 
Sal op. 
Liner 2, 144·1-33MHz, professionally fitted PA3 preamp, inc all 
accessories, £115 ono for quick sale. GSFWV, 25 Churchcrofl Road, 
Northampton NN7 2PG. Tel 0604 862040. 
4m 3el Jaybeam, £4.50. 4m G&D converter, 28 i.f., £7.50. 4m G&D 
Ix with modulator kit, £10. Pye Cambridge Ix, xtals, circuit diagram, 
£10. Pye Westminster, £3. Mic/headset unit, £5. QP166 converter, 
10-160m, 1'6 i.f., £7. FM tuner, £5. TV patt/gen PG64, £9. G3HJG, 
QTHR. Tel 061-748 7585. 
Trio TS700, mint cond, £285 plus carr. Stolle RZ100 bearing, new, 
£3. GSCEX, QTHR. 
Eddystone EA12, immac, £160. 62 suitcase spy txl rx, £15. APT 
psu, 0-500V 500mA, 0-250V regulated, SOOY SOOmA unregulated, all 
variable. 6·3V SA Marconi TF867 standard sig gen, £100. SAE for 
list, shack clearance. G3MHS, QTHR. Tel Sedgley 73465. 
FTDX401-B tx/rx, new August, used on receive only few hours, 
£300. G4APR, QTHR. Tel 0296 8582.4. 
2 rf ammeters 3A, 1 rf 350mA, £4 each. QQVO~O. £4.50 each. 
B7G 20MHz xtals, £2.50 each. Photomultiplier 931 A with base, £5. 
Base for 931A, £1.10. HI B swr meter for vhf/uhf, £6. QQV03-20A, 
£4.50. G3RND, QTHR. 
Trio TR2200G with 8 xtals. Heathkit HA201 2m amp. Heathkit 
1018U scope. Telford TC7 rx. MM converters 281144, 29/432. MM 
a.m. Ix with 6 xtals. Garex twomoblle. Low band Pye Im base station, 
offers. GSHPD, QTHR. Tel Wheathampstead 3307. 
Heathkit HW100 with ac psu, £95 ono. 2.m x 8 and 4m x 4 beams, 
£4 each. Swan co CSE 160m Ix, £10. Wanted: 2m gear for mobile or 
base. G3UQY, 73 Elizabeth Drive, Sticklepath, Barnstaple. Tel 
Barnstaple 71900. 
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BC640 vhf tx, 100-156MHz, SOW output In 611 rack/cabinet, comp, 
Inc mains variac, mint cond. Sensible offers only please. Buyer 
collects. G3NSJ, 22 Glynde Crescent, Bognor Regis. Tel Bognor 
Regis 2362.5. 
9R59DS + OA2 and 200kHz calibrator, £50. TCS12 Ix, fair, needs 
1 pa valve, £5. Army diversity aerial switch, 14 valve, £2.50. Double 
xtals 2.8·4667MHz + 28·6444MHz, £2.50. Phillips X40 + X40A kits, 
£1S pair. Valves KT66, £1 pair. KT33, 75p pair. 8018s, 6N7s, 6K7s, 
6J5G, 5R4GY, etc. 2.5--SOp per valve. Send list of wants. All ono 
plus carr. Someone please buy or swop lot for decent 2m tx/rx. R. 
Mackean, Lowood, Lyndhurst Road, Llverpool 18. Tel 051-724 1209 
after 6pm. 
Heathkit HW7, £30. Eagle K110, swr/power meter. £5. Burns 456 
FMD1, £5. Sinclair DM2, £40. Pair mid band a.m. BCC sets, nicads, 
charger, etc, £50. Shure mic 202, £5. Jaybeam Quad 4-el + rotator, 
£20. Fabulous Heathkit MR1010, offers over £100. Tel 01-8581448. 
Trio 7200G + via 2m tx/rx, £180 ono, will spilt. Telford TC9 vfo 21'1'1 
!Jc, vgc, £80 ono. G8KDC, QTHR. Tel Orpington 22443. 
Clear QTH, 250ft asl , 170 countries 14MHz 1975, 3 bedrooms, 2 
reception, bathroom, large cellars, fitted carpets, large garden, 
part flat roof, Mustang, 137ft wire, no tvl, 5 miles Torbay, £17,000 or 
offers. G3FUT, QTHR. Tel Newton Abbot 4542. 
Trio 2000G, S20, 21, 2.2, RS, 6, 7, nlcads, charger, mic, case, auto­
matic toneburst, spare whip, perl order, £95. Mains psu, 300V 80mA, 
£10. 20W audio amp, 2 x EL84 output, class B mains, £15. £110 the 
lot. GSFWJ. Tel 01-253 0329. 
Lattice Tower, two 15ft sections +shaft giving total height of 36ft, 
hinged custom built grillage, £40. G4CJY, QTHR. Tel 0494-4444171 
30018. 
Property of late G3RLP : Sommerkamp FTDXS05, mini cond, 
spkr, Raymart band checker SWR50, £250 or offers, will split. Mrs 
Derrington. Tel Scaynes Hill 498. 
QM70 2FM70 144-70, £32. Elcomalic 4 pen recorder, offers. Eliza­
bethan 20W stereo amp and matching stereo tuner, £30. 3 pairs 
transducers, list £4.99 pair, 75p a pair. High band Cub with 3 deacs 
on GB3LO, £30. Wanted: Trio 310, clean. 24 Thornwood Road, 
London SE13 5RG. 
2m Pye base station, £25. Ground plane, £5. I vertical, roof mtg, 
£8. ± 12124V twin stabilizer supply, 0·25A, £5. 350V 100mA 2SOV 
50mA 6·3V 4A, £5. HF linear, 200W, 2.XTT21 and psu, £25. 9MHz 
ssb module. GM4BOA, QTHR. Tel 035532097. 
TS700, 12 months old, as new, £295. Securicor delivered. Wanted: 
Pocketphones PF2, PF3 or PF5 with circuits, approved wide devia­
tion radio mlc, eg Audio RMS9. GSJPI, QTHR. Tel 061-872 2431 
ext2896. 
Telomast, lower 40ft, with rigging kit, £20. Prop-pitch motor, £5. / 
All + carr. GM6MS, QTHR. Tel Lesmahagow 2827. 

SOW RMS power amp with psu, £12. 6 + 6W power/preamp with 
psu, bass, treble, £4. 42-SOV SA mains transformer, £4 ono. 60mH 
SA choke, 75p. Mark Spurgeon, 72 Kldbrooke Grove, London SE3 
OLG. Tel 01 -8585831 after6pm. 
12 new vatves, 20p each, please enquire. Portable tape recorder, 
2-speed, £7.50. STD8 cine camera £9. Super-8 cine camera, 3 : \ 
zoom, £24. 160m to mW converter, £2.50. KW lpf 500 , SOp. 750 lpf, 
75p. Linstead 24V 8A ac/dc psu with smoothing unit, £18. Codar 
ATS tx with 250S mains psu, £25. Ten-tee synchrodyne rx, new cond, 
£22. Comp set spare valves for A TS be, £1 or free with tx and psu. 
G3UUO, QTHR. Tel Clrencester 3389 after 6.30pm. 
HW32A t x /rx, handbook, Heath checked, earth hlb psu. AC h/b 
psu, 6m, cables, all good cond, £50. G300Q, QTHR. Tel 0789 5973. 
Eddystone ECto Mk1 af filter, BFO age, Ideal portable rx. Pye 
Ranger, unmoded. VHF long and medium wave rx with stereo 
amp and mains power supply. 201n Iv, b/w, wkg, needs attention. 
8mm equipment. Offers. G8KOM. Tel Llttlewlck Green 2453. 
FRSOB rx, very little used, £65. G4BSU, Ivy Collage, Croxton, 
Hunts. Tel Croxton 371. 
FT101 Mk2, 10/160m, little used, KW Z-match, swr meter, £300. 
JR310 calibrator, top band, £65. 10- 12U scope, £38. Hustler M02 
20m whip, bumper mount, as new, £18. Buyer collects or arranges 
delivery. G4AGT. Tel 0297 32002 business hours. 
8 & K If oscillator type 1019. Advance H1 audio oscillator. Airmec 
10kV ionization tester. Cambridge pot volt box. Hudson FM2.08 with 
6ch + mains power pack. Offers. G3FAU, QTHR. Tel 0438 i2932. 
Akal 40000 stereo tape deck, in good wkg order, £55 ono. Three 
71n tapes + empty spool, £7. Buyer collects. Tel lngrebourne 46276. 
FT2 auto scanning tx/rx, 12-240V cw, mobile mounting bracket, 
fully xtailed, Sch, £140. G8ALO, QTHR. Tel 021-354 9736. 
Honda E300E generator, little used, £80. HRO rx, all coils Inc bs 
and psu, £20. UHER 4000S portable recorder, £35. KW low pass 
filter, 75!l, £3. G3VGW, QTHR. Tel Derby 672.245. 
FT501 + psu, £300. FL2000B linear, £150. G4DAW, 479 Welling­
borough Road, Northampton. Tel Northampton 714821 anytime. 
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H eathkit RA1 rx, £25 ono. G3KIP, QTHR. Tel 0892 23836. 
2000E, as new. Galaxy Mk2, good cond. 109 match, as new. KW1000 
linear, good cond. KW2000A, overhauled KW. Wide spaced variable 
capacitors. Cambridge noise bridge. Oilers, will split. G3ZLN, 
01 HR. Tel Ipswich 55200. 
Comp rtty rx station. Hammarlund SP600 JX10, revalved, hand­
book. TV CV89, vgc. Printers Creed 75 Mk4. Kllenschmidt type 
TT-98B/FG with keyboard, both vgc. All can be seen wkg. £200. 
Buyer Inspects and collects. 2 Station Road, Cowfold, nr Horsham, 
Sussex. 
V ersatow er P60, £200. Yaesu FROX400, £175. Europa 2m lrans­
verter, £60. G4AWO. Tel Harpenden 3888. 
H eat hkit model HWA-17-1 de power supply, comp with cables, 
sockets, manual, £10. Gl8FYP, 14 Casaeldona Crescent, Belfast 
BT6 9RE. Tel Belfast 54473. 
Trio TS520 fitted cw filter, spare pa valves, handbook, £300. 
Drake R4C fitted Fl500, Fl1500 filters, two extra xtals, MS4 spkr, 
handbook, both exc cond in original cartons, £300. Price inc 
delivery 100 miles radius. G3GHB, QTHR. Tel lnkberrow 792582. 
Drake DC4 psu cw cable harness, Hustler foldover mast, ball 
mount, mounting kit, resonators RM10, RM15, £100. G3JLB, QTHR. 
Tel Gravesend 4694. 
IC22 with 20ch xtals, nearly new, half price. SSB base/mobile CB 
27MHz, made by SBE for USA market, 24ch synthesizer, brand new, 
al l semiconductor, tx/rx, manual, £50. G6YP, QTHR. Tel 01-699 8652. 
X·band 200mW (yes, 0·2WJ Gunn diode with gen tested and wkg, 
In exchange for a BXY41 SRO or possibly a BXY35A. Will consider 
other offers. Bruno Hewitt, G81PY, 12 Thameside, Teddington, 
Middlesex TW11 9PW. Tel 01-9771982. 
Standard vfo type CV110, unused, fits C828, C140 tx/rxs, £20. Pye 
uhf base tx, not wkg but with xtal for 70cm and circuit, £5. Wanted: 
High band Ultra Cub or similar. G8AGR, QTHR. 
FT75 WID ac/dc psu, mic, leads, good cond, £140. Wanted: Swan 
350, NCX5, KW2000, etc. G3SGS, 14 Norwich Street, Hingham, 
Norfolk. Tel Hingham 787. 
1974 DX/USA callbooks, + supplements effectively 1975, £2.50 
each. Plessey 641C, 621C, £1 each. 610C, 75p each. 2 each unused. 
UHF braid breaker high pass tvi filter as Feb 74 RadCom, £1.813, £2. 
ICPl /OH3 911ln crt + base, £1. All+ postage. G31ZJ, QTHR. 
Collins quality mechanical filters, F455, F05, 500Hz cw, £12.50. 
F455, Z19, 2·6kHz ssb, £12.50. Akal GXC-40-T stereo cassette player 
wi th Inbuilt stereo Im radio, SW channel output, comp with book­
shelf loudspkrs, good value, £95. G3WZT, QTHR. Tel Partridge 
Green 710565. 
Multi 2000 by FDK, 2m ssb/ fm/cw 200ch synthesized acl dc tx/rx 
In mint cond, best offer secures. G3UOR, QTHR. Tel Bidford on 
Avon 2781. 

WANTED 
Circulators for 4GHz and t 2GHz or near. Klys1ron In 24-36GHz 
area. GBAKQ, QTHR. Tel 07415 63259. 
HT transformer around tOOOV, say 750mA upwards. Roller 
Inductor, say 30µH. Dual section 200pF per section Ix, variable. 
Offers within easy distance please. G4DWK, QTHR. Tel 02n 215411. 
G2DAF Mk 2 rx, as Nov/Dec 73 RadCom, wkg If possible bu1 not 
averse to one being incomplete or needing rebuilding. Trevor 
Pendleton, 14 Suthers Road, Kegworlh, Derbys. Tel Kegworth 2734. 
2m all mode tx/rx. Heathkit SB200, spkr, spectrum analyser, 
wattmeter, tower. KW2000, Vespa, AR88. For sale: Alrmec mllll­
voltmeter type 784, as new, with probe, manual. Oilers. GW3MHW, 
QTHR. 
t2V conver ter transformer for Storno Viscount psu. 6ch switch 
for dash mount Cambridge. G8BKX, QTHR. 
Drake R4C in mint cond. G4BMX, QTHR. Tel 045-31183808. 
Urgent, HRO gen cov coll, 3·5-7·0MHz. Any other gen cov or band­
spread coils for amateur bands. G3EGV, QTHR. 
" H am's Interpreter" wanted by ham retiring early because of 
Illness. £1 offered. Codar 128, original with book. Gl3GRO, QTHR. 
Wanted by cw fanatic: hf bands Ix, DX100U, KW Vespa or similar, 
must have good T9 note. For sale: BC221 with psu, charts, exc, £15. 
Trio JR500S rx, fair, £20. EC10 Mk1 rx, £25. G4ENV. Tel 01-205 9172. 
Would any amateur around T elford be willing to spend one 
night a week giving private tuition to assist me to pass my December 
exam. Out of hours expenses paid. Cpl Wright, 78 Wyvern, Wood­
side, Telford, Salop. 
U30 uhf V anguard, must be comp, preferably unmod. Germany 
military tx/rx, especially E52 series made by Lorenz and others 
around 1941 onwards. GBLIU. Tel Uxbridge 30006. 
1·6MHz Q multiplier and balanced armature earphones, Brown's 
A type or ex-government units, single units ok. W. Handy, 105 
Humber Avenue, Coventry. Tel Coventry 22201. 
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Pye Cambridge AMt OB, AM10D. Vanguard AM25T, 6ch, high 
or mid band, prefer unmod, but any reasonable cond considered 
providing comp control box, mlc, spkr, etc. Your price paid, all 
replies acknowledged. GM30FT, 11 Jedburgh Gardens, Glasgow. 
Tel 041-946 0441. 
Pye B antam or similar portable, must be converted to 145MHz 
or easily convertible, in good cond. Kerr Hunter, GMBKYL, 61 
Bellwood Road, Milton Bridge, Midlothian EH26 OQN. Tel Peniculk 
72399. 
PT4176D (2N4128) vhf power transistor. Slow motion dial for vfo. 
Coaxial relays. 2 oft 2N441 or equivalent. PNP T036 case. All letters 
answered. G8GEO, QTHR. Tel 01-575 1454 after 6pm. 
A erial rotator. AR40, Stolle or similar. 2m QRO dummy load. 
G4CRN, 50 Crown Drive, Bishops Cleeve, Cheltenham. Tel Bishops 
Cleeve 4257. 
Manuals or circuits for copying. Admiralty rx B41 (vlf). Cossor 
1039M scope. 9cm ~ly$trons 726A or similar. GBIZV, QTHR. 
Bamboo pol es for hf Quad, 12-1511long,1·5in dla. G3SJX, QTHR. 
Tel 01~56 9054. 
Camera, Pye Lynx, ltegaml TK204 or similar, preferably with lens, 
must be In good cond with clrc. G8GON, 29 Dukes Road, Budlelgh 
Salterton, Devon. Tel 03954 3735 after 6pm. 
Urgent, circuit manual for Jason VVM, your price. 5 gang variable 
ex-31 set. Kokusal or Collins fillers 455kHz. G3ESB, QTHR. Tel 
Derby 671536. 
Swop Omega noise bridge TE701, as new, for Marconi TF975 
absorption wavemeter. or buy. G5LH, 82 Weardale Avenue, Forest 
Hall, Newcastle upon Tyne NE12 OHY. Tel Newcastle 662490. 
Any Information on Cossor scope model 2100, manual, circuit 
diagram, etc, buy or borrow. All replies answered. G4BSH, QTHR. 
IC22 or IC22A or similar fm mobile rig. Mid band a.m. equipment. 
Cambridge or similar rig. Top band gear, transverter, separates. 
why? HF ATU and low pass filler. Storno Viscount xtal change­
over board. GBHPE. QTHR. Tel Romford 45733. 
HF whip with gutter or stack mount, Tribend or Joystick prelerred, 
must be In wkg order, regret can only pay around £5. Dave Austin, 
13 Rldgehlll Grove, Sheffield S12 2GJ, Yorks. 
G2DAF Mk2 rx, coils, switches, variable caps, unfinished pro­
ject, etc, or why for th is design. Information on availability of 
source for ready wound coils, etc. All letters answered. GBHLJ, 
QTHR. Tel 051 653 0767. 
AMSAT-UK member about to become mature student at Aston 
University, Birmingham, requires digs locally with amateur radio 
flavour. David Walland. Tel 0379 852548 after 6.30pm or 0603 56161 
ext 2241 day. 

R.T. &. I. offer the finest selection of 
first-class new and fully overhauled 
second-hand communications and 
electronics equipment in the U.K. 
I Constantly chonclnr stock. o f a vort ronro of equipment 

CoJlt or Hire Purchate term1 ea1ify arranied. 

I Pore oxchonrer welcomed. 
We are •spotcoth' buyers (or olmost..oll electronic equipment. 

Stnd S.A.E for our lateat flit ot o"er 50 r•celvert end many oth•r 
lnttrttllno lltma. 

R.T.& I. ELECTRONICS LTD. 
Albvlll1 Old Hall, Ashville Road, London E.11 Tel: 01-5'9 4916 

WEST COUNTRY ONLY 
BOOK EARLY FOR HIRE (OR SALE) 

2 Metro to 10cms Transceivers etc. 
IC22A·1t Channels £5.70 por month 

IC201 (VFO) + SSB£J.00pcrmonlh 
IC30A-70cms 3 Ch £6,00 por monlh. 

QM70-SOW Linear £2.00 per monlh 
QM70 2FM 70 (2 to 70cm) £2.10 ptr monlh. 

Magnollc Mount (ASP) Aorlals 1o eull, 
Hite rate varloe according to petlod Longer Is cheaperl 
Send SAE for Condl!lona and De1e11110: 
GJNXU - S Golf Club Lane, Saltford, Britto!. Phone 022·17 2'°2 af!er 7pm. 
or G3XOD QTHR. Phone Brl1tol 712130 ahor 7pm. 
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NEWI lm & 70cm MUL Tl RANGE 

• 
We Introduce a new exciting range of advanced equipment with all those 
features you have asked for. Produced for us by one of J apan's foremost 
communications manufacturers. Designed for increased flexibility and 
safety when mobile, this superb range represents true value for money 
without sacrificing performance. 

HP IS OUR 
SPECIALITY 

AMAZING VALUEI 
MUL Tl-II for lm 

MULTI-UH for 70cm 
23 CHANNELS + 4 AUTOSCAN 

This 2-way channel scan transceiver Is surely the ultimate 
in F.M. mobile equipment. Incorporating many features 
previously unavailable. The autoscan faclllty ensures safe 
driving and continuous monitoring of your favourite chan­
nels. As soon as a signal appears the transceiver locks 
on to the appropriate channel. A flick of the switch and you 
are back to manual control. A unique feature Is that only 
those channel numbers that are fitted with xtals are Illumin­
ated. 

FOR FURTHER DETAILS SE ND S.A.E. 

FEATURES: * 10W FM transceiver * Receiver fitted I RT ± 5kHz * MBtlualfauto switch * Anti clipping squelch * Centre zero/S·mctor * Externel vto socJ<el * 
2 stogo rx 1tal filter * WI do/narrow salectMty * Recelvor fitted 9re--.emp* 
Dual gate mosfotf1ont end* Front ond RF niters * FtJlly protected output 
*Tona osclllator for dovlallontcstlng *Repeater tono burst* TX callbr21:­
tor/mon1tor switch * 3W receiver eudl o. 

S ee the range in London at Alexandra Palace 
3oth July-1st August 

Cf t] IICOMI® IN STOCK 

IC~1 £354.30 
IC21A £Z1t.30 
1Ci125 £225.00 
1Ci12A £119.JI 
IC202 £111.10 
TRIO QR666 receiver £113.00 
Now liner 211 transcefver £184.50 
RIISE malchlno PIS £31.SO 
LA106 matching llneDr £177.75 
NEC C0110 transceiver £825.50 
Yaosu FRIOIS £303.00 

FRtOID £3t3.00 
Now FTIOIEL £482.00 

FT2008 £325.00 
FLIOt £309,00 
YC3550 counter £150.00 
YO too 'scope £127.44 

Tochntcat Assoc;lates 
Tn"asu Antennas 

} FULL RANGE G·Whlps Antennas 
Solid Sta le Modules IN STOCK 

Microwave Modulet 

Price: Mulll·ll 2m fltled S ropeat and 2 slmplex In stock now 

Mulll-Ull 70cm ~ttod 5 ropoa! and 2 s implex .. 

JAYBEAM ANTENNAS VHF MOBILE WHIP S 

4Y/•m 4 ol. .a.so c1.oo> 
Bantex 2m I wave 
Bantex 4m j. wave 

5Y/2m Sel. £8.07 (1.00) Ban1cx "no hole'' boot mount 
8Y/2m 8el. £7.17 (1.00) Bantox magnetic base 
IOY/2m 10 el. £15.5% (l.25) Jeyboam 2m f whip 

PBM 10/2m 10 el. Paraboam £!US (1.25) 
Antenna apoclalfsta whips: 

ASP201 i wave 
PBM 14/2m 1' el. Parabeam £23.62 (1.110) ASP629 f wove 
5xyJ2m 5 el. x'd Yaol £11.$8 (1.25) ASP677 f deluxo 
11xy/2m 8 ol. x'd Yagi £14.83(1.25) MICROP HONES 
I01y/2m 10 el. x'd Yagi £19.96 (1.50) Shure 201 hand·held 
Q•l2m 4 el. quad £11.11 (1.00) Shure 444 desk model 

Q6/2m 6 el. quad £15.75 (1.50) Shure 444T with pro-amp 

D5J2m S el. s lot fed Yagi £11.tS (1.00) 
Yaosu YDa.16 hand-hold 
Yeosu YOB« desk model 

D8/2m 8 ol. s lot fod Yagi £ 15.07 (1.25) 

XD/2m crossed dlpole £8.15 (0.80) HY•GA1N ANTENNAS 
12AVQ 10-15-~m vertical 

UGP/2m around pfane £$.85 (0.80) 14AVO 10 lhru' 40m verllcal 
HOl2m 2m Halo £2.58 (0.50) 18AVT/WB 10 thru' 80m vertical 
HM/2m 2m Halo + m111 £3.09 (0.60) 

ROTATORS 
SPM 16_. portable meat £7.93 (1.00) CDR ARJO 
PME 4' oxtenslon lor double arreys £1 ,35 (0.40) AR40 
D8170cm 8 el. £12.71 (1.00) AR33 

PBMl8/70 18 el. Parabeam £15.46 (1.25) CD44 
Ham II 

MBM48/10 48 el. Mulllbeam £17.10 (t.50) Stolle 2010 
MBM88/10 88 ol. Multlbeam £22.89 (t.50) ~30 

ALL TYPES OF PHASING HARNESS, CLAMPS, MASTING, BRACKETS, ETC., IN STOCK. 'PHONE FOR DETAILS. 

WATERS & STANTON ELECTRONICS 

£1111.61 
£229.50 

a .14 10.15) 
£4.50 (0, 75) 
£5.90 (0.50) 
U.51 (0.60) 
£UI (0.75) 

£3.30 (0.75) 
£1.SO (G.90) 

£16.50 (1 .00) 

u.u (0.50) 
£17.15 (0.80) 
£2t.SO (0.80) 
£1.62 (0.50) 

£20.25 (0.80) 

£36.56 (1.00) 
£51.87 ( 1.00) 
£72.U (1.00) 

£32.90 (t.00) 
£43.31 (1.00) 
£50.:14 (1.00) 
£87.22 (1.00) 

£129.37 (1.25) 
£42.10 (1.00) 
£47.10 (1.00) 

MAIL ORDER & HEAD~OFFICE: HOCKLEY AUDIO, 3t SPA ROAD, HOCKLEY. ESSEX. TEL. 03-TOC 6835 (2 lines) 

ALL PRICES INCLUDE VAT CARRIAGE CHARGE IN BRACKETS 

1BARCL.1'~1 AGENTS--G3XTX J.R. ""'"''"· "' Cotlt" Row""•· Romf,.d, °''"· Tot. Roml"d • ·~'! (0708) 68956. 
G30QT Bredhurst Electronics, Wiiiowbrook, School Lane, Bunbury. Tel. 
(Bunbury) 0829 260708. 

MONDAY TO SATURDAY 9 A .M. TO 5.30 P.M. EARLY CLOSING WEDNESDAY 
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P.M. ELECTRONIC 
SERVICES 

7A ARROWE PARK ROAD, UPTON, 
WIRRAL, MERSEYSIDE, L49 OUB 

Tel:OSt~718D18, ,,~7pm. Cablea: CRYSTAL, BIRKENHEAD 

VAT-PRICES EXCLUDE VAT WHICH S HOULD BE ADDED AT THE RATE OF 12iY. EXCEPT I N T HE CASE OF TEST EQUIPMENT 
CRYST ALS 8%-0VERSEAS ORDERS (Inc. Eire and Channel lal .. ) NO VAT CHARGEABLE. 

2M TX & RX CRYSTAL AVAILABILITY & PRICE CHART CRYSTALS FOR THE NEW70CM CHANNELS 
GET SWITCHED ONI to the NEW Btltlsh 70cm Bnnd Pion, with repeater&: 
on RB2 (43'·65/433·05), R8'(43'·70/ 433·10), RB6 43'·75/433·15), RB10 
143'·85/,33·25), and RB14 (434·95/433·3·5) and ain,olox cl» nnel• SU8{433·20) 
SU18 (433'40), SU18 (433·,5) and 1he now calllng chonnel SU20 (433·50), 
SU12 (433·30) Is designated for RTIY use. 
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and HOLDER x x ~ x x x x x x x 
x 

x x x 

~ 
x 

~ 
x x x x ~ :\= 

)( ~ 
'7 '7 '7 "' "' !;- "i "' "' "' !;-

~ i: i: i: i: 
O UTPUT 

:C ;: i x ;: i x x ;: i 
~ :E :E ~ ~ :E :E ~ :E :E :E :E :E :E 

FREQUENCY "' .. ~ :!: ~ ; :; ~ SI 

144•030 .. b b b b b b b b b b b b b 
144•4/'33·2 .. • b . b b c b c b b b b b ,.,.480 .. b b b b b b b b b b b b b 
1'"600 .. b b b b b b b b b b b b b 
1«·700 .. b b b b b b b b b b b b b 
145·000/50 .. a • a a a • • • a • a a • 
145·050/R2T .. • • 8 b b • b a b b b b b 
145·015/R3T .. • a • b b • b • b b b b b 
145·100/R4T .. • • a b b • b a b b b b b 
1'5·12.5/R5T .. • a • b b • b • ~ b b b b 
145·150/R6T .. • . a b b a b • b b b b b 
145·115/R7T .. • a • b b • b • b b b b b 
1'5·200/RST .. • • a b b a a a b • • b • 
145·300/512 .. b b b b b b b b b b b b b 
145,.3501514 .. b b c b b b b b b c c b b 
1,5 .. 00/ 516 .. b b b b b b b b b b b b b 
145·500/520 .. • • a a • • • a • • 
145·5251521 .. . • • • c a • b • b 
145·550/$22 .. • • • • c • a b • b 
145·575/$23 .. a . • • c . • b a b 
145'600/$24 .. • • a a c • • b • b 
145·650/R2R ·- b b b • b b b b • b 
145•675/R3R .. b b b • b b b b a b 
1'5·7001R4R .. b b b a b b b b • b 
145'725/RSR .. b b b . b b b b • b 
145·750/R6R .. b b b a b b b b • b 
14S·m/R7R .. b b b • b b b b • b 
145•800/RSR .. • • . a a • a b . b 
145·950 .. . b • a b b b b b b b 

PRICES: (a) £2.18, (b) ond (cl £2.8' -+ VAT {12iY.). 
AVAILABILITY1 (a) end (c) stock Items, no1mally evalleblt by return (we 
have over •.ooo 1tem1 In slack). (b) Four weeks normall y but It It Qulle poulbte 
we could be able to supply horn atock. 
N.B. Fr&quenclet as fisted above but In alternetlve hold ors and/or non·atock 
load1 are avallable es poi codo (b). 
ORDERING. All werequlroto 1'.now ls(1) Outputhequency, (2) Crystal lroquoney 
ranoe. (3) The holder, and (_4) Ell her the lond cepnclhrnce (pfs) or equipment. 
It Is flot essential to give th'e exact freQuency, lt\ough It would be of ttsslatence 
to quote 11 U known, 

JAPANESE AND A MERI CAN EQUI PMENTS 
Wllh lhe ever Increasing popularJty ot Jopanoso eQulpment& we have turthor 
e xpanded our range of stock cryslala .• We can now supply for YAESU (FT2F. 
FT2FT, FT2 Auto, FT224), mos! ol 1ho I COM range nnd lho TRIO-KENWOOD 
Jenge. We can nlso supply from stock cryatels lor tho HEATHK IT HW202 and 
HW17A, 

4m CRYSTALS FOR 70·21iMHi-HC6/U 
TX 8·7825MHt and RX 29·7800MHz at £2,11 each+ VAT (12~%) 

~ 
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b 
b 
b 
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b 
b 
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b 
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RX 6'7466MHt •1 £Z.8' eacl> + VAT (121¥.) 

[1J 

P NEUMATIC T ELESCOPIC 

HILOMASTS 
Extended by standard vehicle 
foot pump-easily retracted 
for severe weather conditions. 

Elegant when extended. 
U nobtrusive when retracted, 
Prices from £133. Write to 

CLARBROOK 
ENGI NEERING CO. LTD. 
Jutsums Lane-Romford 
RM70ER. Tel: Romrord 65173 

N.B. RB= Repoater British System. SU ... Simplex UHF. 
We aro sloeklng the foll owing channO'ls tor the ru~w band plan: RB2, RB4, 
RBS, RB10, RB14, SUS end SU20(TX & RX) for use wllh: PYE UHF Wes I· 
minster {W15U). UHF Combrfdge CU1DBl, Pocketlone CPF1) end STORNO 
COL/COM 662 all at £2.18 + VAT (121%). For the PYE U450L BoseSIOtlon. 
we have eil l tho etbove TX crystals plus SU8R l!lnd RB14R at £2.16 + VAT 
(12HO. The olher RX crystals (or the •U450 Base Slatlon iooeiher wllh the 
remaining SU channels tor all the above equipments are 3.Yllllrtible as per 
clan (b) 2 metro crystals. 
10·2,SMHI "ALTERNATIVE" t.F. CRYSTALS-£2.16 + VAT (12r %1 
For use In PYE and other eQulpnients with 10·7MHz and 4'5SkHz IFs to oet 
rid ol tl>e "bird~" Juat above 145·0MHl. In HC6/U, HC18/U end HC25/U, 
CRYSTAL SOCKETS-HC8/U, HC13/U and HC25/U (Low Jou) 
tip each + VAT (121%) + tOp P. &.. P per orde1 (P'. 6 P. hoe If ordo,od 
with crystals) • 

CONVERTERITRANSVERT ER CRYSTALS-HC18/U 
All ot £2.80 ·+ VAT (12j%) . 38·6666MHz (144128), 42MHz (70/28), 58MH>/ 
144/28), 70MHz {1«/4), 71MHz (144/2), 95MHz (342/52), 96MHz (l,296/432 
144), 101MHz (432:28). 105·6666MHz (t ,296/28) ond 1 l6MH2 (144/28) • 
CRYSTALS SPECIALLY MANUFACT URED FOR AMATEUR USE 

TO CUSTOMERS REQUIREMENTS 
In either code PE(± 0-003% al amblont) or coda IOC-:1:: 0·005% Oto 60°Cl In 
HC8/U 1·5 10 2·6MHt. £3.28 .). VAT (12!%1 and HC6/U 2·6-105MHz ond 
HCl8!U and HC25/U 4-105MHz £2.80 + VAT (12!%). Delivery u• ually "5 
weeh. Fundamontals (1·5·21MHz) wUI be supplied to 30pt circuit con­
dlt1ons. and overtonn C2t-105MHz) to series resommt condltlons i.:nless 
01herwlse speclfled. For details of closer tolerance cns1a.ls olease send 
S.A.E. 

TEST EQUI PMENT FREQUENCY STANDARD CRVSTALS-
100kHz In HC13fU, 1MHz and 5MHz In HC6/U nnd 10MH:r 6nd 10·7MH1 In 
HC6/U end HC25JU all at £2.50 each plus 8% VAT. 

BURNS ELECTRONICS 
We are the Northern Appoln1ed Agenls lor B URNS KITS etc. end can 
aupply mos1 ot their products from stock. 

MODULAR COMMUNICATIONS SYSTEMS 
For the RTTY enthusiast we can recommend nnd supply the "MCS" 
"mge of products. Thia Includes lormlnel unlta, AFS kevors. magnet 
drlvor1 for TTL Interface. telograoh distortion measuring adftplor, RTTY 
audio processor. power unit,, etc. etc. 
Fort ho CW rnan wehave1he "MCS'' CW fllterwt.lch glveslhreesu~go1 of 
ac-tlve filtering. Please aond S.A.E. for full detalls of t he 0 MCS" range. 

A NZAC M 0 -108 DOUBL E BALANCED MIXER 
5·500MHz supplled with tull dotaHt for only iU.80 plus (12j%) VAT. 

CRYSTALS FOR PROFESSIONAL USE 
CRYSTALS TO COMMERCIAL SPECIFICAT IONS 

We can supply crystals 10 most commorclal and MIL &peclficatlons, with 
an express service for that urgent order. Pleeso sond S.A.E. for detella or 
telephone between ,i.~7om ond esk for Mr. Norcllffe. 

TERMS: CASH WITH ORDER- MAIL ORDER ONLY-S.A.E. 
WITH ALL ENQUI RI ES- PRI CES I NCLUDE P. & P. (BRITISH 
ISLES) EXCEPT WHERE STATll'O- OVERSEAS CHARGED AT 
COST. 

WE DIDN'T DESIGN THE 
FT.101 E Mk.2 CLIPPER. • • 
WE D ID advise Otting the oulput control, and suooes1ed wiring th~ switch 
to tl'ke the ext ta SSB Oltor out In tho " out" position. We did allow USA FT. 
users club to reprint our clipper lnshuctlons $0 as lo enable FT.101E users 
to set up their lnto rnnl oulput control correctly. 

WE DIDN'T sol I the FT.101E Mk.l , we Just wornn't happy with the ci rcuit 
arrangement. 

WE SHALL st-11 tho FT.101EMk.2-T~chnlcallv we can'lcrltlclsO' I t and wlll 
have fullv tesled it before thl s appee1rs. 

we CAN sllll ciuote 0 bettor price with lhe fT.10tEE plus OUf Clipper-why 
not deol with the FT.101 experts? 

HOLDINGS 391'1 M I NCING LAN E BLACKBURN 882 2AF 
Tel : 595115/1. 
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Radio Shack Ltd 

THE MOST EFFECTIVE STEP IN 
ELIMINATING TYi - THE DRAKE 
TV liOO-LP LOW PASS FILTER 
For use from 160 metres through 
10 metres. Rating-1 kW DC. 
Tht new Low Put Fiiter It more than 80 dB 
down ot 41 MHz and abcvol Thi• 11 the third 
hermonlcof20 metre• and the ucond harmonic 
of 15 metre•. 
FEATURES : 
Prevonta 1purtous outputs to the antenna that 
cau1e TVI from tr.ansmrttors operating bolow 
30MHz * Stops 2nd and 3td harmonics on 15 
and 10 metre amateur bands and 3rd harmonic 
ot 20 mntres. * Stops 2nd and 3rd harmonics 
of CS Sand *Protects a.II World TV channelt * Protect• TV IF hequenclea abovo 36MHz * 
Ha• low tr&nsmllter Joss below 30MHr. 
SPECIFICATIONS 
Tl'an1mltter 
Op1ratlno Range: Olo30MHz. 
DHlgnCutoff 
Frequency: 33MHz. 

Attlnluatlon : Greater than &Od8 above 
41MHz. 

lntortlon Lou: Lesa than jdB below 29MHt 
Le11 lh•nidB at30MHz. 

Power Capac:lly: 1000 Watt& average. 
Impedance: 520hm1 Input and output. 
Connectora: UHFIYP• S0-239 sockat1. 
Dimensions: 8-l' x 21' x 2t· . 

SAVE MONEY! 

*SPECIAL DISCOUNTS 

*SPECIAL PRICES 

*CLEARANCE BARGAINS 

FOR 3 DAYS ONLY 

COME ALONG TO BROADHURST GARDENS DURING RADCOMEX WEEK 
FRI JULY 30: 10-Spm. SAT JULY 31: 10-Spm. SUN AUGUST 1: 10-4pm 

WHAT-
COULD COMPLEMENT YOUR DRAKE LINE BETTER THAN 

HAL 
RTTY AND 

MICROPROCESSOR 
EQUIPMENT 

1 • 

DRAKE * SALES * SERVICE 

RADIO SHACK LTD. 
188 BROADHURST GARDENS, LONDON NW6 3A Y 

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

T elex 23718. Giro A ccount No.: 588 7151 
Open Mon-Fri 9-5. Sat 9-12.30. Closed for lunch 1- 2 

TRICITY FINANCE, SECURICOR & BRS 
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STEPHENS-JAMES LTD 
47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 052· 35 76790 

S hop Houra t .30am t o S.30pm Mon. to Sat. 

Euy acoeH lo lho Ml. Mil, MIZ, MA. 

YAESU MUSEN 
FT10tEL Tran1celvot 
FT101EX Tr•n1cetv1r 
FT2008 Tra.nseolver 
fT4018 Transcelvor •• 
fT2'l1 T111.n1col'Wer •• 
FR10"5 Rec, lnr 
FR101S Digital Recol•tr 
FR101 O Rec.elver 
FR101D Digital Rectlv.r 
FL2100 Linear AmpllOar 
Y0-100 Mpnltoracopo .. 
YC-35SD Frequency Counlor 
YD84' Ouk Microphone • • 
Y0866 Hond Microphone •• 
FG7,R Receiver 

DRAKE 
R4C Rec:etver •• 
T4X Tra.1HmUltr 
TR4C Transceiver 
AC4 AC Pou •• 
MS4S~er . • 
SSR·1 Receiver 
SPR-4 Receiver 
Low Pass Fiiter 

DECCA COMMUNICATIONS 
KW204 Tn11n1mltto1 •• 
KW 107 Antenna Mitch 
KW109 Antenna Match 
t<W Antenna Switch 
KW BaJun 

UNIDEN 
2020 Transcelnr 

BELCOM 
Liner 2 Ttanacetvor •• 
Liner 430 Transcelvor .. 
NR·56 Tunable FM Rocolvor 

OMEGA 
TE-701 Antenna Nol1t Bri dge 2·30MHz •• 
TE-702 Antenna Nol ie Bridge 2·220MHz •• 

C .D.R. ROTATORS 
AR2'2R·L 
AR-30 
AR40 
CO« 
Ham·2 . . 

HY-GAIN 
12AVQ 10-1!-20m Vortlcol .. 
UAVT tO-C()m Venleol • • 
18AVT/WB 10.80m Vortleol 
TH3MK/3 Trlbonder Beam •• 
TH&OXX Trlbander Beam .• 
BN86 Balun 
Bumper Mounl .• 

BARLOW WADLEY 
XCR-30 Solid Stace R•ctlver 
TR-801 FM Tuner Kit 

SHURE 
201 Hand Mlcrophono 
«4 Dasie Microphone 

£4H.OO 
£402.00 
aet.00 
£A2t,00 
QtUO 
au.AO 
£IZl.OO 
£411AO 
£531.11 
Qt!AO 
£12.4.IS 
£180.21 
£1UO 
£9.00 

£110.00 

£UJ,OO 
£423.00 
£423.00 
Ul.ZS 
£11.90 

f.203.00 
008.75 

£15.00 

£285.00 
£71.00 
£11.IS 
ta.IS 
a.as 

£411.SO 

£ 114.SO 
£290.00 

£54.00 

£22.SO 
£%7.00 

Ql,00 
auz 
£3S.U 
£7U2 

£11Ut 

£33.30 
£54.00 
£15.12 

£160.11 
£113.30 
£20.25 

£1.75 

£144.00 
£22.SO 

a .as 
£2:3.00 

~ON'DA 
GENERATORS 

AT KEENEST PRICES! 
300-4000 WATIS AC, 6-24 VOLTS DC 

JAYBE.AM ANTENNAS 
4m .t Element .. 
2m 5 Element .• 
2m 8 Element .. 
2m 10 Element • • 
PBMt4/2m Prabeem •• 
2m 5 over 5 
2m8over8 .. 
2m Ground P lane 
2m Crossed Olpole 
SPM Portable Maat • , 
8 Element Cro11od 2m 
5 Eloment Croued 2m 
2m 4 Eloment Quad •. 
2m 6 Element Ou ad •• 
08/70c:ms 
PBMl18/70cm1 •• 
MBM48/70Cm1 Mulllbtam 
MBM88/70cm1 Mulllbeam 

ELECTRONIC DEV ELOPMENTS 
Onioned and manufactured by ourtelves. 
Magnum 2 and 4m Tranaverteu •• 
Magnum U-4MHt Linear A mpllfler •• 
VHF Absotptlon Wavometer 6&.200MH1 .. 
SWL Tuning Unit Mk 1 

MI CROWAVE MODULES 
MMC1« 2m Converter 
MMC/144 LO 
MMC70 •• 
MMC/10LO 
MMC432 
MMC129& 
MMA 14' Pre-amp 
MMA 70 
MMV432 Trlpl ers 
MMV1296 
MMT432/28 
MMT432/50 
MMDOSO 
MMD SOOP 

ICOM 
IC22A FM Tra"scel wer 

BA NT EX 
2m Moblte antennas 7 mount• 

HUSTLER 
SF-2m 5/5 mobile whip 
C-32 Bell Mounl •• •. . • 
CGT·14'C 2m Collnear with mount 

G0 WHIP MOBI LE ANTENNAS 
10-15-20m Hellcol Whip 
Sa.semounl •• •• 
Colli for LF B•nd1 each •• 
Flellwhlp Buie: wllh mount 
Colla for all bands each 

OSKERBLOC 
SWR200 Stlvo1 Powor moto1 
SWR200B Black Power rnoter 

£1,72 
1£5.SI 
£1.Jj 

£14.71 
ut.IO 
£10.12 
£IS.SO 
'5.34 
DAZ 
£1.20 

£1:t.IO 
£11 ,20 
£10.IO 
£14.40 
tit.to 
£11.SO 
£15.IO 
a uo 

£100.00 
£100.00 
£18.00 
£15.SO 

£11.00 
£18.IO 
£11.00 
£1UO 
£19.IO 
.a.uo 
£1t.10 
i.lt.70 
f:lt.10 
£%7,00 
04.SO 
04.SO 
ae.oo 
'27.00 

£175.SO 

P.O.A. 

u.oo 
£4.20 

.£31.SO 

ltl5.23 
a.os 
£5.31 

£11.15 
£s.25 

£2A.50 
w .oo 

NO PARKING PROBLEMS 

ACCESSORIES 
UR43 50ohm Co·At por metro 
UR6150ohm CO.Al per metft 
300ohm twin feeder •• 
7Sohm twin f eeder •• 
7Sohm low loH c.o-ax 
SlnglemeterSWRMet111 .• 
Twin Meter SWR Mett fl •• 
PU59 Plugs •• 
50239 SocJceto 
Cebto roduccra 
Lino connectors 
MorlO Keys . • • • 
Junlers Heavy Duty Mo11e Kt~& 
Baaur Paddle Unit • • 

S.T.E. MILAN 
ARAC 102 2 band Recei ver.. • • 
Atal 222 t«-146MHz AM·FM TX • • 
AR10 28-30MH1 Receiver Module •• 
A Tm 144~1'6 Tren1mlt1e1 Module 
A04 FM Oltctlmlnator 
AA1 Audio Module •• 
AG10 Tone Generator . . . . 
A T2310 Chonnol Cryolal T• Modulo 
A TOO 10 Channel Cryatal Rx Module 
AL8 Linear AmpHflor Module 
AS15 oteblllstd 12¥ de board 

T ECHNICAL ASSOCIATES 
Audio Compreasor 
Notch Fiiter •• 
Band Pas1 FHler 

ATLAS 
210X T~nscolvor 
215X Transceiver 

Up 
4Sp 
fp 
fp 

U p 
U.IO 

£12.20 
4Sp 
40p 
14p 
15p 

£1'.H 
£29.00 
u .oo 

£100.00 
£121.00 
£35.00 
'50.00 
£4.75 
£4.2.5 
a .so 

£39.00 
az.oo 
£21.00 
u .oo 

£2:3.62 
£25.IO 
£25.IO 

£444.0I 
£444.00 

Secondhand Equlpmont (In etock ate tlmo ot oolng 
lo press) 
FT200 Transceiver . • 
Eddystone SMO Receiver 
Swan 770CX Tran1colver 
Liner 2 Transceiver •• 
FT1018 Tran1celver •• 
FT220 VHF Tranacelver •• 
Beltlk 2m FM Tr•ntctlver • • • • 
M. Modules 2-4MHz IF Convertu •. 

£2A5.00 
£160.00 
£115.00 
£120.00 
£300.00 
uu.oo 
£IO.OI 
£12.00 

Starnpod addressed envelope please with nll oonoral 
onqulrl es, Postaoo 011:Ue at cost. D ollvorles free In 
so"'eareaa. 

ALL PRICES INCLUDE VAT 

Make • date for the A. R.R. A . Exhlbttlon at 
Leicester, 21..JO October. THE EXHIBITION OF 
THE YEAR. THE FIFTH IN S U CCESSION. 

Full attersalea servlce. All tQulpmentalrtested end 
sold from above premlsee. We do not employ any 
parHlme sale a oreell to ptlvete lndlviduet for re-sale. 
On the spot HP and credit facllltlea avellable. Pert 
e•chnnges wetcomo. ln1tent c111h paid tor good 
cloan equipment or wo wlll sell your eQulpment to1 
you at a small comm Inion • 

Ex-stock CRYSTALS 

• 
for frequency reference and general timing applications: 
U.K. & U.S. TV crystals £1.00 
400, 455 & 500kHz FT241 £2.00 

- 5, 10 & 10·7MHz HC18/U, 10·7MHz HC6/U • . £2.00 
100kHz HC13/U and 1MHz HC6/U or HC33/U £2.50 
3·2768 & 4·194304MHz HC33/U £2.70 

OTHER MAKES 1-3000KVA SECONDHAND UNITS 200, 204·8 & 312·5 HC6/U, 224kHz HC331U . . £3.00 
2MHz HC33/U and 2·097152MHz HC6/U or HC33JU . . £3.05 

National & SHARP 
MICROWAVE OVENS, INPUT 1250-2800 WATIS 

KEENEST PRICES INCLUDE UK DELIVERY 
Open Tues-Sat 10.30-1.30, 2.3G-6.JO (AnHfone out of hours) 

ASHLEY DUKES FARNCOMBE ST, FARNCOMBE, 
GODALMING (Tel 23279) SURREY 
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3·2768MHz HC36/U cold-weld h igh stability (wire leads) £3.15 
100·8kHz HC13/U £4.50 
31·25kHz HC13/U £5.50 
N.B. 224kHz + 4007 + 4024 ~ 1750Hz, circuit supplied with xtal. 
VAT on above Is 8% except for TV types and 224kHz. Please 
refer to March advertisement for 2m crystals. 

INTERFACE QUARTZ DEVICES LTD 
21 MARKET STREET, CREWKERNE, SOMERSET 

T o i : (048031) 2571, T elox: 441213 

RADIO COMMUNICATION July 1976 



500 MHz D.F.M. 

We are pleased to announce a new product, MMD050/500, as illustrated above. 
This is a combined version of our 50MHz Digital Frequency Meter and 500MHz 
-:- 10 prescaler, MMD050 and MMD500P, providing complete 500MHz coverage 
in two ranges. Selection of the appropriate range is achieved by diode switching, 
and the position of the decimal point is automatically selected at the same time. 
Other 500MHz counters on the market cost several hundred pounds. 
This unit, by providing just the basic count ing facility with no gimmicks or frills, 
is available at a breakthrough low price as detailed below. 

SPECIFICATION 
Digit height: 1 Omm Overall display width: 45mm 
Case size: 111 x 60 x 27mm Input connector: 50ohm BNC 
Frequency ranges: 
Sensitivity: 

Input impedance: 
Power requirements: 
Power connector: 
Accuracy at50MHz: 
Accuracy atSOOMHz: 

0·45-SOMHz, 50-SOOMHz 
Better than 50mV over 50MHz range 
Better than 200mV over 500 MHz range 
50-200ohm 
11-15volts DC at300mA approximately 
5 pin 270° locking DIN. (Plug supplied). 
± 100Hz 
± 1KHz 

The unit is reverse polarity protected and the RF Input Is diode protected. 

PRICES 
MMDOS0/500 combined SOOMHz counter 
MMD05050MHz counter 
MMD500P 500MHz -;- 10 prescaler 
BNC plugs (Each) 

£93.00inc. VAT 
£66.00inc. VAT 
£27.00inc. VAT 
£0.70inc. VAT 

Any further information on these products and others from our extensive range can be obtained by 
contacting our sales department, who will be only too pleased to help. 

MICROWAVE MODULES LIMITED 
Brookfield Drive, Aintree, Liverpool L9 7 AN. 

Telephone: 051 - 523 4011 Cables: Microwave Liverpool. 
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Advanced Technology for the Discerning Amateur 
Two innova tive products, each offering a pace-setting combinat ion of features and user-benefits. 

UNIVERSAL RF SPEECH CLIPPER 
Stlll unmatched after two highly successful year'I, tho "Oalong r.f. CHppor" Is used 
1ho world over b~ so1lous DXers and professionals. * Comparablo to a llnoa.r lhc Oatono r.t. cllgpor Introduces negllglble distortion 

while raising your average radiated power. * Glvoa hue r.f. cllpplno. Slmply 
connects In sorlo& with microphone. * Works with vlrtually any make o1 tra.na· 
milter. * Equally effective for FM end AM aa well oa SSS. 

Model RFC (lllusl!OIOd). Price: £38,88 plus VAT (121%). 
Also avalfablewlth J ap4 pin input connectorandcompletewllhmalchlngoutput lead 1 

lncluslvo price £41.90 plus VAT (12J%). Plensio stato pin connecllona roqulrod, 
Fully aligned ondtosled P.C. Modulo, RFC/M. Price: £19.50 plu1 VAT (12j%), 

Frcc data shccls on any produd ~ro available on tf'qucd. Prices Include delivery In U.K. 
only. 

SEE US AT ALEXANDRA PALACE 
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OLD PRICES 
WHILE STOCKS LAST 
We still have some stocks of the popular ICOM 2m 
transceivers at the old prices. 

IC22A £158 
IC21 A £210 
IC201 £354 inc. VAT 
IC202 £ 161 
IC225 £215 

All popular A ntenna Specialists aerials and bases in 
stock. 

NEW-FDK Mult i U11 2m and 70c m autoscan 
t ranscei vers. S ee page 551 for details of TRIO 
QR666 general coverage Rx, FDK and ICOM. 

The Northern Dealer for 

HP- PART EXCHANGE WELCO ME- ACCESS 

BREDHURST ELECTRONICS 
Willowbrook, School Lane. Sunbury, T arporley, 
Cheshire Tel: Bun bury (0829) 260708 G30QT 

CALLERS BY APPOINTMlNT 

DATONG REPEATER TIMER MODEL DTI 
R.F. trlggorcd repenter tlmc·out warnlng devlco for mobllo or nxed 2·molro fM with 
the emphasis on mo bl lo sntety. * Pro'.'ldes an oudlblo warning so that yout eyes can stay ''on lhe road". Tho we.ming 

consists of elghl ''pips'' nt one second lntorvala followed bye two second "bloop". * Model OT1 has no controls, not e1,1en on on/oft switch. * Your radiated 
s\onal switches on and oft for you. * No lnstolletlon worries. Modol OT1 
requires no eJ1ornal connection•. * Noollglblo battery cosls. 

Model DT1 uses four mlcropower dlg ll1l IC1 and I• bulU Into an ntlractlvo two-tone 
polystyrene case. Price: £13.30 plus VAT (12j%). 

DATONG ELECTRONICS LTD. 
11 MOOR PARK AVENUE, LEEDS LS6 4BT. TEL 0532·755579 

G. W. M. RADIO LTD. 
A LL PRI CES lnc:ludo V AT and Po1l/canJage, 

RADIO T ELEPHONES. Cambridge boot mounting H I or Lo band with control box 
nnd ca_blo only, £25. Murph1 Rover hybrid HI bend £15. Vanguard units only no occos .. 
sorlee, valve slnglo channel Lo band, £10.50. Redlfon GR286 100/250V AC base 
st-atlons HI band FM. Phone for detalls of ava11ablo channels and prices (around £A5), 
Pye U4SOL UHF Mains link equipment, Tx/Rx £50. 

OSCILLOSCO PES CT436(C01014) doublo beam £65. PLUG INs for COl2l2 'scope 
Wide band 40 me/a, £21. Dual beam 24 mc/s • .£.26. 

NO . 10 HEADSETS new and bond for 19 and 62 etc. £2. 12 veil .c pin vlbratora 
3for £1. 
A510 Tx units, 2-10Mc/s, £6. Small shaded pol• motors, 115/240V, £1.25. 

W A T CH ES! Quality ex-Ministry. Lema.nla 11Noro0 pockot 1/&lh eccond ep\11 he1nd 
1top·watch, £ 15. Lomanla wrl1t. atalnle11 •teet 1/Slh soccind chronograph, £16.75. 
Smiths GS (awoep eecond hand), £9.50. Et ornn, £9.50. W rlat wn1ches have screw 
backs and are fully ovorhoulod. Sont by Rooistored post. 

M ETE_RS. Two tyoes In dealc top ca.sea all £2.50. S0.0..50 Microamp, 1000 ohm1, 
calibrated 5..0-S. 1mA, 100 ohme. callbroted 1Q..G..10. Now condlllon. 8 C22t compto1o 
charts, no PSU, £15. Aerial Insulators, 11• whlto egg type, 6 for 67p, Pyrex 2l ... 75p. 

T R A NSMITTER P.A. unlls STC T4188, lunoa 2·8 to 18Mc/o manual or 28V motor 
drive. 13" x a· x 8". Petr CV2519 (4 x 150) 28V blower cooled. Bases arc NOT UHF 
typo. Iden\ basla for Linear Ampllfler conslructlon. £11.00. 

PERMEABILlTY TUNER UNITS. Hrgh quallty 4 medium 1 long wave push button 
tuner wllh manual tuning. CircuU tor Hl· FI turier. £t.75. 

REED REL.A VS,' reod normally open, 5V DC coll as used In recent keyu deslgng, 
15p each post top ror any numher. Also reed tn1ort1 1·85" overall (body length t ·11, 
dlameterO·t•r, max roHnua 250V DC and SOO mA. Gold clad normally open contact1, 
asp per doien, £4.12 pot 100, £30.25per1,000. 

A ll receivers and Test Equipment are In working order at time of 
despatch. Carriage charges are for England and Wales only. 

Terms: Cash with order Early closing Wedneaday 

G. w. M. RADIO LTD. 40-42 PORTLAND ROAD, 
WORTHING, SUSSEX T elephone 348t7 
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PAUL 
G3VJF 

[f il lICOMI® IC-201 
£357.75 Inc. VAT (£71.75 deposit) 

Tho luxury multl·modo rtg which was- desc ribed In full In our odvertlsement tn 
January, when It was also revlowcd In R;.idfo Communlc~tton. h provides full 2 
mahe coverage on FM, SSB end CW using Us ultra stnblo VFO. Full facllltfes for 
ropoater and rovorae repeater use et the flick of n switch. bull I In nutomatlc crystal 
controltod tone burst 1ltted by us, full break-In focllltlos on CW and VOX ere but 
a f ew of the excellent facillllos. found on tho tnernaslngl~ popular IC-201. Send 
for furlhor dotalls or loavo n message on our ansafono during the ovonlngs. 

Cf ;]IICOMI® IC-202 
£161.10 inc. VAT (£33.10 deposit) 

Thct new and hight~ popular hand hold SSB pofleblo ftom !COM. 3 watte barefoot 
but clean enough lo dtlvo a linear up to the legal llmll. Seo last month' s RAOCOM 
for datalls end this month'• for a review. 
linear•, PSU•, Nl-Ceds, Chergors a.nd Desk Mic. with built ln pro.~emp now avo.ll· 
ablo. 

CRYSTALS FOR Cf ;]IICOMl9 
IC-22A, IC-20, IC-22, singles £2.70 

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

~/ /_. . · L • 

© "StrlpH o l Ouallty" 
See page 488 

[( ;] IICOMI~ 

DAVE 
G4ELP 

IC-22A 
£175.50 inc. VAT (£35.50 deposit) 
22-channel c apability- half full of crystals 

Compare the advantages over its competitors: 
* Automatlc cryistal controllod tono burst Introduced on ropeatar 

channola only, 
* Frequency tallorlno and clipping Ideal for optrmum FM. 
* Fitted wlth all flvo UK REPEATER channels. * Fitted with the six most used SIMPLEX channels. 

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

Cf 41ICOMle IC-225 
£250 inc. VAT (£50.00 deposit) 
An tom Channel FM mobile rig with ,all 80 channel• flllod. Uses an n ·cell ont 
phaao lock loop syetem. Ch11.nni0ls aro at 25kHz spacing whlch nts In with tho UK 
and contlnentel chei;nnal systo ms giving •II the UK elmplex and repeater ,, .. 
quoncle1. A crystal controtlldtone burel ls lnhoducod when worktno repeater• and 
revuae repeater faclllty 11 avallable on 111 channata by adding one extra t1·300MHi 
cry1tal. £J1:~1tock at limo of goln~ to pre11. £250 Inc. VAT. 

REVCO moblle nntonnaa. An excellent range of I~ antennas with a stelnleH 
1teel whip and noat Jondlno coll. The magnetic baae Is a beauty. All aerJal1 are of 
the hinged mounted typo. l Xwhlp wlth loadlng coif and bo.se £7.00 + £1 carriage, 
jA, whip with loadlng coll and meanellc baae and 3·5 metros of cablo £15.00 + £.1 
carriage, mngne11c baao elono with 3·5 metre cable U.00 + ?Sp ~triage. 

Why not aee and buy the ex cellent ICOM range at your nearest Thanet agent-phone for an evening or weekend demon1tratlon. 

LONDON-Torry G88AM (01·556 93a6) 
WEST KENT-Regor & Bryon (047485 2sm 
SCOTLAND-Ion GM800X (078683 3223) 
DEVON-Bob G3PQH qthr 

HP TERMS NOW AVAILABLE 

WALES-Tony GW3FKO (0222 702982) 

MIDLANDS-Tony GSAVH (021 3N2305) 

CHESHIRE-Go1don G3LEQ (0565 4040) 

NORTH-Poler G3TPX (022678 2sm •.. Poler ho• 
outlets In 

COLNE-Oon (Colno 4187) 
HULL-Tony (0482 886392) and !ho NORTH EAST 

PRICES INCLUDE VAT AND DELIVERY EXCEPT WHERE STATED 

YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM 

THANET ELECTRONICS 
34 Cllff Avenue, Herne Bay, Kent (02273 63859) 

RADIO COMMUNICATION July 1976 557 



KW 108 HONITORSCOPE 
e Monitor your tnnsmiued "Wav ... 

form" 10-160 metres. e Can be left permanently in •ntenna 
feed. e Two-tone generator incorporated 
to ensure optimum linearity for 
SSB. e Display• SSB, AM and CW "Wave· 
form". e A further safe,uard for your PA 
tubes. 

KW109 ANTENNA 
TUNING SYSTEM 

linear 

Othe r KW 
favourite•: 
KW 2000E 
Transceiver 10.160; 
KW20~ 
Transmiuerj 
KW 1000 Linear 
Amplifier; 
KW 202 Receiver; 
KW 160ATU; 
KW 103 SWR/RF 
Power meter; 
KW Dummy Load; 
KW Traps (the 
original and best); 
KW Trap Dipoles; 
KW Low Pass Filter; 
KW Balun; 
KW AntonnaSwitch. 
Stockists for Hy­
Gain beams and 
verticals, CD R 
rocators. Shure 
microphones, etc. 

Write or ' phone for 
c:atalo&ue to: 

• 
Communications Products 
DECCA COMMUNICATIONS LTD 

1 Heath Street, Dartford Kent 

Tel : D artford 25574/21919 
Easy terms on Equipment :a.vairable 
over 12, 1 B or 24 months. 

MODULAR ELECTRONICS 
VAT 193-8133-46 

Ttant.vorter 432-2a..8. 28--JQMHr. l.F. SW PEP output at 13·8V. £ 68plus VAT. 
Tran1verter 432 .. so.a. A s above with FT620 l.F. ot S.0..52MHz. £70 plus VAT. 
Converter 432·28. Stabilized Oac. N.F. Typ. 2·8dB. Gain 30dB. Price £19.50 plus 

VAT. 
NEW. Llnea1 Ampllftlf 202 .. 25. Deslgnl!d for the lcom IC202. 25W output. Fully 

automallc koylng. PL259 In/out. £33 glus VAT. 
U.4MHz Preampllften. Two models:. PA.1 tor 50 ohm. PA. L in. for lhe Liner 2 

Impedances. Gain Typ. 15dB N.F. 2·5dB. Slt.e 1·i'"' sQuare with o·e· mounting 
depth. Fibreglass PCB. U ,50 plus VAT. 

lln • a.r 40 Mk2. Translator Linear amD. Suitable for multl-mode operation. 
144MHz 10W Input and 40W out el 13·8V RF k_eyed cct . Price £31 plu1 VAT. 

N£W. Lfnoar Ampllfler UW 12dB. Greater thnn 15W output for 1W drive. 
Typically 18W output when used wllh lhe 2200G or t8W PEP for 1W SSB RF 
keying lorQ·5 se-cond hang. £30 plus VAT. 

S.A.E. FOR FURTHER DETAILS 
TRANSISTORS AND COMPONENTS. Prices Inc VAT. Postage extni. 
PT'531.13·8V T0117 case. 432MH.t 0·2SW In for 2W ou1, £1.00 Inc. 
PTZ12Sd.13-8V T0117 case. 144MHz 1·5W In for 10W out, £3.00, 
PT212Se. 13·8V T0117 case. 14-CMHz 2·7W In for 15W out, £A.OO. 
B LY38.13·8V T0117 ease. 432MHz 0·5W In for SW out, £2,SO, 
61387. Studlcss str1pllne high gain 432MHt t.-antls1or. d981gned for 28V but 

wlll give 1W out with 13·8V gain greater than 10dB, £1.50. 
ZN6034 13·8V !OW In for 40W out 14-CMHz £13.50. 
EnQuhe for your RF powor requirements. SAE please. 
BFR90. Mullard T pock low noise RF ompllfler, £3,60. BFR91, u.oo. 
TP390. TRW T pack low noloo RF ompllfler. 3dB NF at SOOMHz, £2.10, 
Mosleh. 40673, 60p. 40841, &Op. MEM616, 6Sp. 3N204, £1.ZO, BFS2S, 90p. 
Bipolar. 2N2369, Z2p. BCl07, 15p. PT4166a, 55p. PT2125a, 55p, BCZ07. 16p. 
BSX26, 25p. BC153, 15p. BFYS6a, 27p, BFX41, 25p. BF121. 40p (UHF amp). BFX89, 
60p BNW16, 70p. BF! 16, 30p. Film Trimmers. 8mm. 1•5 lo 10pf, Sp each. 
A ir spaced UHF ttlmmera. 1 ·5 to 6·5pt Oxley type. 15p each. 
D isc ceramics. 1000pf pack of 10for15p. 200Df 10for 15p. 
BNC sock at slngle hole and PL259 4~holo SOp cnch. 
BNC and PL259 plups 50p eoch. Pl.259 rodueers 15p ooch. 

POSTAGE AND PACKING -Compononls 15p. Modules/lransvartars 90p. 
Min. order £1.00. 

FACTORY : 4c. Sudley Road, Bognor Reol1, Suasex. Phone B ognor 203t3 

Order s to: 1 CONIS TON CLOSE, BOGNOR REGIS, 

WEST SUSSEX P022 8ND, BARCLAYCARD&ACCESS 
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~~~a~~~~~~~~icsfl 
Telephone 01-852 9397 till CRYSTALS 

Wo shall be e:ithlblllng at the foll owing events during July end August: Upton, 
Angllan, RSGB E1hlblllon, and Darby. 
MADE TO ORDER CRYSTALS 
We can now offer a complete range ot quallty crystals from 50kH:r. to2t6MHz with 
extremely favour-able discounts for large quantities of the same freQuency/ 
specltlcatlon. This Includes iundamentals up to 2SMHi end 3rd overtones from 
10MHz. Please enquire for further detC1lls. 
CRYSTALS SUITABLE FOR MOST AMAT EUR REQUIREMENTS 
Holdor styles HC6/U, HCIB/U. HC25/U 1·5-21MHz fundamontol. 21·105MHz 
overtone. DeHvery approx 4 weeh. Speclflcatlon 50ppm 0·60°C or 30ppm at 
ambient. (Please st ate required tolerance and l /P capacity on fundamentals). 
Prlces 1·S..2·6MH1 £3.28 2·6-105MHz £2.75 5% discount tor 5 or more cryatals. 
Speciel rates tor Club bulk purchase schemes Including free supply ol cryatala 
tor U.K. repeaters. 
Please note crystals below 'MH:t not avalJable In HC18/U or HC25(U at the above 
pr recs. 
S URPLUS CRYSTALS FOR SALE AT£1 per cry1tal 
These crystals aro now and were orlglnally doslgned to operate In the Yaeau 
FT2F and FT2F8 but wil l be suitable for use In other equipment& end for x3 
mulllplic.allon to 70cms. 
6MHz TX,crystals for 144·3, 144·36, 144·61 144·8and145·4. 
18MHz TX crystels for 144·3, 144-48.144·5.144·8ond145. 
52MHz RX cryst•I• for 144'3, 1«·36, 144·6and145·4. 
CRYSTALS FOR POPULAR VHF TRANSCEIVERS 
Crystals supplied In 4 weeks to any slated frequency for the followlng VHF 
transceivers: Heathkll, lcom, Ken, Standard, Trlb 2nd Yaesu. Prl<:e£2.38/crvstal. 
10·245MHz IF Crystals In HC18/U 20ppm-20 to + 70 deg. C. Price £2.20. 
LOW FREQUENCY S TANDARDS (8% VATI 
IOOkHz In HC13/U (same boso as HC6/U). Price £2.SO. 
1000kH• in HC6/U. Price £2.50. 
CRYSTAL SOCKETS HC6/Uand HC25/U, Prlcol6p 
All prices Include postaoo to UK and l rfsh addresses. Crystals supplied to any 
specification for lnduslrfal. mobile radio or morlne uso. etc. State equipment/ 
aoeclflcallon when enquiring. Please send sae wllh all enquiries. 
The above prices aro ex VAT. Please odd 121% unless otherwise stated. Please 
note we arc now authorlsod distributors lor antenna specialist oroducts. Prlco 
nve.llable on reQues1. 
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LEE ELECTRONICS LTD 
01·72J 5Sll CLOSED THURSDAYS GBJVL 

400 EDGWARE ROAD, PADDINGTON, W.2 
LONDON'S LEADING' STOCKISTS OF YAESU • 
ANTENNA SPECIALISTS• STANDARD• ICOM 
BANTEX • JAYBEAM •REVCO• QM70 •ETC. 

SPECIAL EXCLUSIVE OFFER 
Perspex Duet Covets de1loned and m•nufactured by us to keep your YaHu • ~ulp­
mentln mint condition. Suitable for Models FT1ot, 1018, FLtot, FRf01, FT201, F11otE, 
FL2100, FT2'778, etc. Price £4.00 each Inc. VAT. Canlao• Up. 
FTI21, FTm, FTAO £3.50 Inc. VAT. P • P §p, 

YAESU Carrl•gt (rH J ·BEAM Prle• p/p 
FT200B with p .1.u. £25S •m 4 e lement £8.SO ( 1,00) 
200R Stomulzer2m £195 5Y 2m 5 element Yagi £5.40 (1.00) 
FTf01E Tran1celver £3!15 8Y 2m 8 element Yagi £7.00(1 ,00) 
FRIOtS 1td receiver £270 10Y2m 10element Yagi £t3.IO (1.25) 
FTIOt D dlollal n £350 PBM102m parabeam £18.40 (1.25) 
FL101 tranamlllor £275 PBM 1' 2m parabeam £21.00 (1.25) 
FL.2100B linear UJO 052m 5 overs £9.10 (1.25) 
FT22.4 2m transceiver £ t30 082m8over8 £ t3.40 (1.25) 
FR101D/L wllh B/C bando £345 5XY 2m Croued Yagi £10.30(1.00) 
YC355D 200MHi £135 8XY 2m Croued Yeol £12.10 (1.25) 
FT221 AM/FM SSB Tronacalvar £318 10X.Y2m Crou ed Yagi £17.75 (1.25) 
YC601 Dlollal Dloplay £!15 Q4 2m 4 element Quad £ 10.SO (1.25) 
FRt01 DD Dlollel with B/C bando £425 06 2m 6 element quad £14.00(1.5()) 

UGP 2m Ground plane £5.20 (75p) 

STANDARD RANGE 08 70cm 8 over 8 £t3.7S ( 1.25) 

C146A 2m 2W T ran1celver £90 P8818 70cm parabeam £tS.20 (1,25) 

C830 1W Marlne Verelon - MBM4870cm £20.3S (1.25) 

C828 2m 10W Tranacelver £135 MBMll310cm £20.90 (1.25) 

C430 70cm 10W Transceiver £ t 60 
t2XY70cm £t1.30(1.25) 

C432 70cm hand held £11 5 Rototors UR43/67 In stock. 

e SPECIAL OFFER OF STABILIZED POWER SUPPLIES. 
Ex-computer fully-stabilized power supplies, 6V to 20V. 12 amp fitted 
with current overload circuit and variable-output voltage control­
£20 each. Carriage £1.75. 
e A . T. P. ELECTRONICS 6v to 30v stabilized power supply, 
7·5amp, new &boxed£20+carriage£1.75. Ditto 5 amp £18+ carriage 
£1.75. 
e ADVANCE ELECTRONICS. Fully-stabilized power supplies 
OV to 30V 3 amp with variable-output voltage control, new and boxed. 
Complete with Instruction manual and circuit. diagram. £21 each. 
Carriage £1.00. 

MOBILE AERIALS Price PIP 
Jaybeam TA5 f whip wllh 
cable £7,15 (!501)) 
Bani ox 115U 70cm I wavo £3.IO (45p) 
Banltx 85 2m I wave with 
bate 
BantH B.5 2m with boot 
llp mount 
Bantu; magnetic mount 
Bant11 m•onetlc mount 
with f whip 
Revco i wave with coll 
end base 
Hustler 2m co-linear 
moblle 

ASP ANTENNAS 
ASP201 
ASP62tl 
ASP393 
ASP6n 
ASP667 Co· linear 70<:m 
ASP655 Bou entan n1 
ASP. R332 Gutter Mounl 
ASP Boot Mount 

U.20(65p) 

U.15 (65p) 
£7.95(50µ) 

£t2.50(85p) 

U.35 (85p) 

£25.00 (!501)) 

£U0(75p) 
U.51(75p) 

£15.20 (75p) 
£t2.17 (75p) 
£11.10 (75p) 
£1J.1S (75p) 
£7.00 (30p) 
£3.20 (25p) 

LINEAR AMPLIFIERS 
OM10 Zm 5/JW FM/SSB 

ICOM RANGE 
IC22A 2m transceiver, 22 channol 
with 10xtalo fltted £te1 

uzo 
.U11 
£143 
uoo 

IC2:2S 2m 80 channel 
!C20t 2m V.F.O. 10 wot! 12v/230v 
IC2022m SSB 
IC30A lOcm 
All ICOM models avalloble with 
Xtal tone bur1t (If required) 
XTB2xtol T/burol U.M 

MICROWAVE MODULES 
2m conYerter• 2~. •~s. 
?8/30 
.Cm conver1ora 28--28-7 
70em convortera 28/30 
144/146 
1298MHz converter 28/ 
30MHzor 14"' 
2m converter 28--30/116 
O• c output 
70cm SSS Trens'il'erter 
60MHz frequency counter 
500MHz Preacaler 
1296MHz VOflCtor Tripi er 
432MHz Varactor Tr~pler 

Pr/co PIP 
£t6.00 (151>) 
£tU O(t5p) 

£11.00 (15p) 

£23.IO (Up) 

£17.60 (15p) 
£14.0 

Ut.10 
£25.01 

£2.5.00 (t5p) 
£17.50 (15p) 

e STANDARD MODEL C828. 1/10 wall 2m mobile 12 channel 
transceivers fitted with 10 extals and supplied with free carrying· 
case and shoulder-strap with ample room to fit. 2·6V 2·6 amp dry-fit 
rechargeable batteries and storage space for microphone-making 
an Ideal portable 1 O watt system. Price £135 each plus 12!% VAT. e FARNELL ELECTRONICS. Fully stabilized power supply, 13V 

to 30V output at 2·5 amp. With variable-output voltage control and 
current limiter circuit. New and boxed with instruction manual and e For customers who already own CB28's we can supply the above 
circuit diagram. £18. Carriage £1.00 carrying-case at £3.90 plus VAT at 12!% post 35p. 

CLOSED FOR ANNUAL HOLIDAYS 4 AUGUST-1 SEPTEMBER INCLUSIVE 

SPECIAL NOTICE As we are only 30 mins away from Alexandra Palace we will not be exhibiting, but 
our shop premises will remain open until 9pm on Friday and Saturday during the exhibition. 

BARCLAY CARD * ACCESS * FREE PARKING AT REAR OF SHOP 
N.B. A •. S.P. Frequency Counters and Power Supplies subject to 8% V.A.T.-other items 12!% 

SEMICOND UCTORS-SPECIAL OFFERS 
OC71, 10p; 2N4427, 80p ; 2NJ866, 10p; CA3028, £t.00;2N59t3, £1.20; 2N5945 (4W, 
8dB) U.5/J; 2N5948, £10.00; 2N564t, £3.00; ZTX321, BOp; 40964, £1.40; ol095S, 
£ t .50; 2N3375 £2,00; OC202, 10p; 2N5180, 3Sp ; 2N3553, £120; BL Y33, £1.50; 
2N5590, £4.SO; 2NS591, £7.00; 2N3632, £3.00; 2N6080, £3.50; 2N6081, £5.50 ; 
2N6082, £7.50; 2N6083, £8.00; 2N6084, £12.00; 2N5642, £7.SO; 2N564J, £8.00; 
BFYSO, 20p: BCIOS, t Op: BC183L, 10p; BLW39, £3.00;2N3055, 4-0p: 2Na.78,40p; 
<0673, 60p; 3N201, 80p; 3N202, 90p; MPF102, 40p; 40841, 50p; BC161A, tOp; 
BSY90. :!Op; 2N39<M, tOp; 2N3906, 10p. t nt eorotod Clrculu: CA301t, SOp; 
CA3014, BOp; CA3018, 70p; CA3023, 80p; MCISSOG, SOp; MC 1596G, U.00 ; 
CA3000, £.t.OO: CA3089E, £2..00; SL620f30C1 £2.00. O.channel, 2m, 12v. FM T X 
board. Phoso modulator SkH do'i'lation max. Microphone sensitivity tOmV (Im­
pedance your choice). All harmonics SOdB down. Allonod on 1'5MHt. 1W min. 
out, £20each. 70cm Tx board (18cm x 9cm) "400mW In 25W out, £35.00. Reslstors 
iW 1on lo 1M n CE12), 2 of each valve £1.20. Smm coll former wllh core 10p~ 
miniature RF chokos, 10p. 2N5862 or slmllar lronsls.tor(90W pociks nt 2m), £15.00 
26N166 or slmllor translstota (tOOW pc:ik. at 2m). £11.00. 2N6136 2SW at 70cm, 
£14.00. Date on any ltom 20p. S·2MHz ssb crvslal fltte•s £·ts.oo. RS12 Recd rcley, 
£ t .20. All pricos rncluslve. Minimum order £1.00. Mall order only. 

HELLER ELECTRONICS 
41 Blossom W aye, Hounslow, Mlddx., TWS 9HB 
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RTTY AUDIO FREQUENCY SHIFT CONVERTER CV-89A/URA-8A. 

Ffret quantity retuee of this moat sought eUer Rltty Converter. Brlel de1crfptlon 
usee 15 BG9 & 8G7 Volvet, wUh a 2~ C.R. Tuning Tube. Housed In e grey alloy 
case s ize 17• x 5# x 1S~deep. Input supply fully flltercdfor lnterforcnce. Require• 
105·125 Volte A.C. A lwo position SeleclMty or Fiiter Switch that enabhts to set 
up for any Narrow Shift from 1()...200 cycfos or any W ldo Shift from 200-1000 Cycles. 
The Mean or Centre FreQ lor tho Nsrrow Shltt la 1000 Cycles. ror the W ide Shift 
Is 2550Cyclea. Normal Audio Input from receiver Is 600 ohms. The Convorlorwlll 
operate with en Input of 60 Mlcrowattato 60Milllw.attsorabout -14to + 18 DBM. 
Haslnternal Tone OSC Fu1q59S-178SCPS. Mark Spiece Switch Normal or Reverae. 
S\lpplled In oooduaed condition, chocked complete.but not teated Electronically. 
£22.50. Cert. £2.SOonwnrds. 
A FEW CONVERTERS AVAILABLE AS ABOVE, BU7 IN POOR LOOKING 
CONDITION, AT £16.5/J OR LESS OUTER ALLOY CASE, £12.SO 70 CALLERS 
ONLY. 

AU above detalls and circuits In Telepc-lnt cr H andbook(RSGB) 
U possible collect 1x Warehouse by appointment, and save carr. cosl also delivery 

time. Term1 cash with order. VAT at 1%. Phone: Morley (0532) 531179. 

JOH N S R ADIO, 424 BRAD FORD ROAD, BATLEY, YORKS, 
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Record-breaking 
Space-saving 
Antenna 
The average house and garden just doesn't lend itself to 
effective antennae ••• and, after all, be it milli· or Mega· 
Watts, a good radiator is a MUST • •• you need to hear 
them too I Flats and other restricted property can be a real 
headache. BUT THERE IS AN ANSWER, the JOYSTICK 
VFA (variable frequency antenna), the compact unit giving 
you a six band omni-directional aerial that can, if you wish, 
Just stand In the corner of the shack. 

This revolutionary invention has scored 5 & 9 for the best 
DX vs. QRP QSO on record and inspired thousands of 
testimonials. One satisfied customer reports that when 
operated (Ive feel below ground results equalled the sta· 
tion dipole; elevating the VFA just left the dipole standing I 

ALREADY IN USE BY AMATEUR TRANS· 
MITTING AND SWL STATIONS WORLD-WIDE 
AND IN GOVERNMENT COMMUNICATION. 

PRICES INCLUDE VAT., 
INSURANCE AND DELIVERY 

BY POST OR CARRIER 

m JUSTTELEPHONE 
YOUR 

CARD NUMBER 

Phone 0843 62535 (or 62839 after office hours) 

JOYSTICK VFA. £17.25. JOYMAT CH ATU's: 111 (Med. wave-3QMHz), 
£17.25; 111A (l•&-30MHz), £17.25. 1118 (L-molch, 1·&-30MH•), £15.76. LO·Z 500 
(1-8 thru 30MHz 5()()W), £21,86. BUDGET LINE ATU 1·6-30MHz, £8.67. ATU 
Med. & SW Band1, £8.67 (both In ~II torm £7.17): Aerlol Band1wltch (complete 
aerlol ostem. medium & SW Bands) . £7.17. Artlllclol Earth. £1.17. DX CRYS· 
TAL SET (Homo and world-wldo reception} ready to use, £4.15. COMM: 
HEADPHONES Sohm, £'-54. Fl ELD STRENGTH METER. £1.83. SET 
VALVES 9RSllDS. £5,85. CO·AX CABLE, 60 01 76ohm, per 10m, £1.60. 
SYSTEM " A" VFA + 1118, £32.40. SYSTEM " D" VFA + A erial B/Swllch, 
£%4.20. SYSTEM "J" VFA + LO·Z 500, £38.60. 

PARTRIDGE SUPER PACKAGE 
COMPLETE RADIO STATI ON FOR ANY LOCATION £189 00 
Comptlalno: Trio QRGG6Gon. Cov. RX., Headphones, 
VFA •• System "A" • .nll connecting cabtos. DoHv. 
Securlcor (our rlsl<), ASSEMBLED IN SECONDS I o 

SAVE £11.06-0R 0R6M £136.12 INCL 

Sand stamp fo: dola11a and e:11port advlco. 

G3CED G3VFA 
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NEW! FROMS.M.E. THET.U.5. 

TELEPRINTER 
TERMINAL UNIT 
* Receives 850-400-170 Shifts Forward or Reverse * L.E.O. Tuning (No Oscilloscope needed) 

* Double Current Loop Circuit * Built in AFSK for Transmit 170 shift (2125-2295 
or other tones to order) * F.S.K. Output * C.W. Identification 

* Size 10' x 8' x 5" 

* Just Connect to your Teleprinter and Tx/Rx and 
enjoy the RTTY OSOs. £98.67 + 12.33VAT, 
£111 inc P & P . 

S.M.E. 
Churchtown, Saint Merryn, Cornwall. PL28 8ND 

ROBOT SSTV 
Sole UK Concessionaires 

AERO & GENERAL SUPPLIES 
(Please note our new address) 

Nanaimo House, 32 Rufford Avenue 
Bramcote, Nottingham NG9 3JU 

Te l. Nottingham 397588 

PS: We have some bargains in Digital Clocks 
too. SAE for details please. 

HOW'S YOUR LINEAR? 
SUll llnear7 Finl loppod 7 Cauler balancod 7 Blas o~oi 7 Chock all FAST with• 
TWO TONE OSCILLATOR (and 'scope). Aleo owllcnos to SINGLE TONE tor 
audro totting, Motso practice otc. EASY TO MAKE. All parts, PCB, eese. ln­
strucUons, monoy beck assur.~i,nce, ONLY £5.50 posl Inc. 

CAMBRIDGE KITS :.L~~N~~~,:;~,c:i~'E.LANe. 

L . F. XTALS @ £1.50 each 
Newwtre• ndod HC6Ua 
160, 240, 25&, 384, 667, 929, 960, 1065. 1629. 1663, 1696, 1784, 1621, 2211, 2257, 2302, 
ell In kHz. 
HC8U, ex·eQulpmut@ £1each:3115, 420, 421, 422, 423, 424, 4~.426, 427, 428,429 
COAX UR43@ I p perm (2p post). UR67 @2Sp(post3Jp) 
SA£ for Ml I/sis of Xl•I• ond C•bl••· 

W. H. WESTLAKE, CLAW TON, HOLSWORTHV, DEVON 
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REG. WARD & CO. LTD. GZB SW 
GSCA 

K.W. 3--wa)' Antenna Swllche1 
108 Mon . Scopa • • £15.00 
103 VSWR Meter end 

(forco-ul 
SHURE MICROPHONES 

te.00 

combined Power Mater.. £11.00 Modal #I £19.20 Modt l 201 £8.'° 
107 Combined E-Z Much. 

VSWR and RF Power 
lndlealor, Dummy loaa 
end Antenn11 Switch tor 
4 outlot• . . £61.00 

Trap oroole Co-ax.lat 
Feeder • . . • £21.00 

Trap Dipole wllh Balun . . ut.00 

YAESU 
FT'101E Trentcelver 
FT2008 Tra.n1celvtr and 

FP200 PSU 
FR101 S Recolvor •• 
FR101 D Recelvor •• 
FT4-018 
Y0100 Monllorecopo 

.£A29.00 

£289,00 
£2t9.00 
£300.00 
£365.00 
£118.00 

Velvu lor Yanu. elc. 6BZ8, GUS. 6K06. 12AX7A. 128Y7A. 12AU7, 6JS6C, 6148, 
6HF5, 6lQG, 8EA8, eGK8, 81468, &KOS, RCA Valv .. for KW oQulpmont et<. 

Sentlnel 2m Preamp a and 2m convertor1/Eurooa tra.navertor1, J Ben.ms end Stolle 
rotator1. 140' 14g ant. wire. ln1ulator1. 52 & 75 ohm co--ax, end UHF plug1, 
1ocketa and reducete, G-Whtp moblle antenno, Wlohtrap1, Mast couple11, 
Hy-Gain vertlcola, SWR 10 (Twlnmeter), SWR/PWR Me tera. 

AMTROH KITS 

TRADE INS W ITH PLEASURE. OUR STOCK O F GOOD SECONO·HANO 
EQUIPMENT CHANGES DAILY- LET US KNOW YOUR REQUIREMENTS. 
Duo to currency fluctuations prfce of Imported eQulpment 11• lfab1• to altoratlon. 
Add 12l % VAT to all prlcee except uaed equipment. 

HP TERMS AVAJLASLE CARRIAGE EXTRA ON ALL ITEMS 

AXMINSTER, DEVON EX13 5DP Telephone 33163 

BURNS S.C.S. 
IS Y OUR CONVERTER 

unable to wllhsland tho h igh level ot ocllYlf)' tn your areo? If so t ho Schotl.Jcy 
d\ode converter wllh a receiver havlnp oood dynamic rongo, coutd bo yout 
answer. The FS2/FS4 re.nge of converters: use a 40673 rt amplifier. a Schotlk'Y 
diode ring mixer and a .0073 IF ampllf101. This form of mixing wlll easlly hlllndle 
t ar st ronger slonalsthan convenllonol Moslet m/11erconvortor1. Whlle theoY0'411 
oaln of tho SchoU~y convertor la lower then tho Moafot mhtor converter. 
THE SENS IT IVIT Y STAYS THE S AME. Tyolcolly 3d8 NF. So you will bo 
able to receive tho really w~akalonats oven If lhoro aro vary strong algnala around 
al the same time. So when the guy down the rood opons upwlth hls 400wotts you 
wlll sllll bo able to h~nu the weak ones. 2, 4, 6 and 10 metros a.vollablo. Stendard 
f.F. 28-30MHz. All other I.F's ava ilable lo order. Bolllng l oo Sta nda rd other 
connoctors e vallable lo orcfer. Price, Jess cas e £18.00 + 12J%. Wllh ceso £19.00 
+ 12t % VAT. 

BC107 
BCt08 
BCI09 
BCY70 
BCY72 
BOt06 
BFROO 
BFR99 

10p BFY51 
10p 8FY90 
10p BLY33 
17p 2N2368 
15p BSX20 
'2p ZTX109 
£3.SO ZTX314 
6Sp ZTX320 

MC10t t6P &Sp 
MC<044P £1.80 

18p ZTX502 
£1.05 2NJal9 
£UO 2N:l886 
16p 2N4427 
14p 2N3SS3 
12p 4032t 
20p I •0673 17p 

MC1013t P 17p 
LM380 £1.00 

tap IN4001 
35p IN4002 
17p IN400.1 
t2p IN4004 
£1.44 IN4003 
SSp IN4006 

48p I IN4007 
IN4t48 

NE529K £1.62 
LM3900N 60p 

5p 
Ip 
7p 
Ip 
Ip 

I Op 
11p 
3p 

CRYSTAL Sockets HC6U 6;p (H) HC25U 6p (Hl FT243 71p (H), MULLARO 
Polyprop Trimmers (H). HiPF 13p. 2-10pl 13p. 2-22pl 14p. &-65pf t9p. FX1tts. 
Ferrite beads l o each. 2G-99 O·lp. t00+ 0·7p. 1000pf 600V threodod foodthroughs 
9p each. 20-99 7p each (H). Other components ove11oblo as In previous 
ad ... ertlsemenlt . 

SEE YOU AT THE ALEXANDRA PALACE EXHIBITION 
Add t2t% VAT to Items morked(H)8%toell others P + P25p 

BURNS S.C.S. 43a Chlpsteed Valloy Road, Coulsdon 
VAT No219·116S-80 Surrey CR32RB Ot·668·7766 
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GAREX (GJZ VI) 
P1lnted c ircuit boud1 from Pye R/T equJpmont, wllh circuit•. All 
tran1lator, all in good used condition. 
I0·7MHz I. F. bo•rd £2.ZO 
USkHz block futara 25kHz chann. spacing. low Impedance £2.10 

25kHz chann. apaclng, high lmptdAnce top 
t2·lkHz chann. spacing, price A dotall1 on a pplication 

'55kHz A.M. 1.F. board (ox AM258) £1.25 
Sque lch board• (ex C•mbrtdgel AM '°P (u AM2ffi SOp 

(ox AM2SB) Typo A or 8, 171>. 2 for 30p 
Mic. •mpllfler board ex AM258 9Sp ex AM25T tsp 
Mod. output board ex AM258 or T 50p 
Rx Audio boord e< AM2SB SOp ; ex AMIO £1.70; ez AM25T SOp 
lkHz Audio b lock flltor e x AM25B 30p. AGC Auambly ox AM25B 30p 
Mic preamp boa rd, 2 lranslstor, emitter follower oulpul IOp 
Modulation transformera wllh connection data 

p.p. NKT404/0C28/0C35 to QQV0:)-10 £1AS. Driver lo suit • op. 
-20a, £1 .45. Drlve r to 1uU, 40p. 

Audio T ran1formera 6AQ5 to 30& 1on. p,o NKT404 to 3n, amalt or 1uo1. 
Driver& to suit NKT404, small or large, 40p oa, any 2 for 70p. 3 for £1 ,00. 

Lt Choke 3A O·t n , for psu 01 hash Oller, 40p each, 3 for £t.OO. 
Camera video bo&1d (lynx) new U .40 
Reed switch S.P.C.0.33mm x 5mm d la. (75mm overload1) 10VA retina 40p 
Reed relay colls to match 1bo..,e. 24V (2·5k res.) ZSp 
Painton ( min. Jonte.) connectors, chassis mta. 18 woyfemale 3Sp 

dltlo. 8 wa y (2 pins et rt. enoles) male or female 20p t i. 5+: 1TP 
Cable mtg , 18-way female (complete). 8Sp 

Toggle •wltchH, SP biased on 20p ooch, 5+ : 17p. 
Cryrtal1 HC&U: 12·700MHz, 11-tSSMHz 55p 
HCSU for 2m Tx 9·0656(145·05). 9·0688 (145•10), 9·0719 (145·1&) MHz £1.50 
Valves (New or tested ex. equip) EB91, EC9t, EUt, 8BH6, eSJ8, 8CB6, 

EZ8t, EY81 :ZOp each, ony 5 +:!Sp 
lnlegra t• d clrcuUs (new, tull spec.) 

7'Z3 voltage reg. TOS metal caso, 2/37V out et 150mA lor 5/40V In IOp 
SN7&660 FM quadtature detector £1.12 
C04001 AE quad. 2·1nput NOR gate for tone-bunt o on. '°P 
NES.55 Tfme r for tono-burct uon. or tlme·out I ndlcelor 75p 
709 (To5); 741 (OIL-8) Op Amps 30p each (5 + I C'• (any m ix) 20% disc) 

Relaya. Miniature 12V plesllc conr2PCO 40p: 4PCO '5p 
2& AMP 6V olngle meke 6V double meke 12V d/meke 12V a/mall• 
GPO typo 2,C.00, t2V coll, 4PCO or2P make, 40p: any 5+: ~p. 

Toroldal lnv1t1er ttan1fo1meta (wllh clrculla) 
Input 12V DC. outpul 390V 200mA (doubled) 
Input 12V DC, o utput 160/260V 150mA (doubled) (Ranger) 
HT choke s uitable for 2-3kHz lnvorte ro 
Rectlllneat pot.a mututurn. proaot, p.c. mto. (new) 

10, 20, 25, 100, 250, 600, 2k, 2·51<, 3Sp each, any 5+: :ISp 

U.50 
£2.10 

IOp 

Air spaced Trimmers amoH 20pf, 30pf, large 10pf, 25pf: amall 20p with 
i"' cplndle. 20p each. any s + : 17p. 

Butterfly trlmmen large 2 x 17·5pf, 2 x 10pl 
Beehive tdmmers 2-Spf Gp each, s+ : Sp. 

IOp 

Tetter trimmer• 2- 10pF. mulllturn, OK for UHF. 70o 
Tx Multlpller T rantform erfor AM10, AM25B, or T. High or low Band Up 

Other Pye c:olte and tran1form1ra •110 avaHable 
t0·7 IFT(valve type) 2f' >< t• aque.re double 1unod Z:Sp; 2 for40Pi 6 for tOp 
Mobile PSU 12V DC Input (OoaUna for + or - E) transf1tor ln'ltrter 170. 

220 or 380V DC at 180mA. output, fully amoothtd cbuala 11ctlon, u lt· 
contained, fully wired and tetfed, wllh ci rcuit £5.15 

A• abovt!, but parlly assembled Caa cut oul), compltte with all com ... 
ponenle, circuit, flnlsh·ll·yourself £4.30 

BNC 50ohm free aockett (new) t5p eo; 12 for £1.30; 50 for .£4.SO 
Neon• mln. wire end, lip each. 10 for SSp, 100 for £4.00. 
Slide Switches (now) min. OPOT 15p, 5+ : 12p; 2P3W, 22p, 5+ : 11p. 
Toggles Swltchea (now) min. OPDT. centre off, 6Sp. each, 5+: 55p. 
RHlalor kits 10El2 IW 5 % C ·fllm, tO each veluo 220 to 1M ( 570PCI) .£A,75 

01110. i w. £4. 75 
Pl.259 UHF Plugs +reducer &Op each, 5 + : 50p. 
80231 UHF Socket panel nltg, '5p each 5 + : :Jep 
Numlc•ton ZMt080 o' equiv. 70p eo.ch. 5 +: 13p. 
Nlcad Rechargeable cella U7 alze. now, £1 each; 4+ : top; 10+: 15p 
M•lna h «nsformeu, multlta p primaries 

5tS-4504-4S0.515V 240mA, 50V, 50mA, 5V 2A, 6·3V 4A 112 lb) £1.SO 
170.0-t70V 90mA, 50V 50mA, 6•3V 3·3A, 5V 2A (5·5 lb) £2.SO 
34S-0-345V 150 mA. 5V 2A £3.ts 
0-146'232\I 160mA. 26·5V I A. 13·9V SA, 50V SOmA (to-5 lb) £3.ts 
Auto 0-100-110-ISO.~?Jo-24o-250. 200VA £3.25 

HT choke1, SH SOmA, 4H 240mA, IH 240mA, 1·25H 3SOmA, 1-SH t2SmA 
£1.25 

S EE THE GA REX T WO MOBILE & T HE HEW FOURMOBILE AT THE 
RALLIES. S.a.e. d etails. 

Where components are e x·aqulpmenl. they ere tn oood condlllon, your 
aatf•fncllon gurmmleed. Wherever ponlblo, tuU a upportlna dat1 la given. 
Prlces quoted are lnclualvo of UK post and pac-klno & VAT. 

Mall order only. Sole addreae for ord1r1 and •nqulrl• • 
GAREX ELECT RONIC S 

1 HORVIC ROAD. MARSWORTH, TRING, HERTS HP23 4LS 
S.a.e. with oll enquiries please. Phone Choddlnoton <STD O'ltel S6U84 

6.30pm-Gpm and woekenda o nly. 
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"FAR FROM THE 
MADDING CROWD" 

We at QM70 ELECTRONICS were some time ago very mindful of the 
need for a unit to add to 2m fm transceivers enabling the operator access 
to simplex and repeater operation In the 70cm band. To this end we 
engineered our 2FM70 Im transverter. This transverter now proven by 
world-wide usage for over a year must be the most economical and 
efficient unit to give a new dimension of versatility to your existing 
2m fm transceiver. 

The 2FM70 is a fully solid state 12V operated unit which when con· 
nected th us: 

12VOC 

SUfPLY 

l m f M iR.ANS;11TlE~ 

gives you the choice of transmit and receive on either 2m or 70cm 
AT THE FLICK OF A SWITCH. £52.20. 
Other units In our ra.noo: 
281144 High Powortr~nsverter . • £11.90 144PAS02m linear amplifier , • £49.SO 
28(U . .C s alld steta tran:svorter . . £46.58 28/'3210W oulpul t rans.verier • . £86.•0 
Ple1Jsr wtlt~ for full specl{kaUons booklet on all our modrls 

NOTE OUR NEW ADDRESS : QM70 ELECTRONICS LTD., 
Severnside South, Bewdley, Worcestershire D Y12 2DX 

jfor pour 
~ntenna! 

TOWERS 

ROTATORS 

COAX 

ROPES 

Send for HANDBOOK conlalnlna full details of Antennas and 
other technical Informal/on. 33 pages 40p. Refundable upon 
purchase of Antennas. 

SOME ANTENNAS 
TRl·BANDERS 

Mustang 3 Elements, 10, 15 and 20 metres 
TA·33 Jr. High Power Model incl. Balun 

TA33 Jr. 
TA32Jr. 
TA31 Jr. 
ELAN 
TD·2 
TCD-2 

3 Elements, 10, 15 and 20 metres 
3 Elements. 10, 15 and 20 metres 
2 Elements, 10, 15 and 20 metres 
Rotary dipole, 10, 15 and 20 metres .. 
3 Elements, 10 and 15 metres 
Trap Dipole 40 and 80 metres 

£82.50 

£73.00 
£64.00 
£44.00 
£27.50 
£53.00 
£25.00 

Alf UHF units arc fltled w/lh BNC sockets. VHF units fitted with S0239 socA~ls. 
1? MONTHS GUARANTEE on iJf/vnffs- All prices Include VAT andcartldge to 
UK m•lnl•nd. AU UNITS AIR TESTED BEFORE DESPATCH. 

ELECTRONICS 
l I ~! I T ll D 

NEW! SAMSON ETM-3C 
C-MOS KEVER 

1µA battery dr.ain-Why switch off7 
e Self-completlng dots/dashes/spaces. • Can be used 
either as normal electronic keyer or as an Iambic-mode 
squeeze keyer. e 8-50 wpm. e Constant 3 :1 dash-dot 
ratio. • 6 C·MOS ICs and 4 transistors. • Plug-in PCB. 
e long batte•y life-typically 1µA drain when ldllng­
Bullt-ln batteryholder for 4 x 1 ·SV batlerles (but will work 
over 3-10V range). e PCB has both a reed relay (250V, 
0·5A, 25W max) and a switching transistor (300V, 30mA max) 
-either keying method can be used e Has the well-known 
fully-adjustable Samson precision keying lever assembly. 
e Operate/Tune button. e Sldetone oscillator. e Grey 
case 4' x 2" x 6". £54.15 
BUil T FOR DEPENDABLE MARINE & COMMERCIAL 
SERVICE Trap Dipole 40 and 80 metres com­

pressed 
V -3 Jr. Trap Vertical 10, 15 and 20 metres . • 
Atlas Trap Vertical 10, 15, 20 and 40 metres 

SWL ANTENNAS 
SWL·7 Dipole 1t, 13, 16, 19, 25, 31 and 49 

metres 

£28.50 
£20.50 
£36.50 

£19.50 
£19.50 

JUNKER PRECISION HAND KEY. A superbly engineered 
straight key used for many years by professionals afloat and 
ashore. With this key you can't help but send good morse. Free­
standing- no screwing down. Front and back contacts- fully­
adjustable gaps/tension. Key-click filter. Hinged grey cover. 
£25.24. 

RD·5 
Orbit 

Dipole 10, 15, 20, 40 and 80 metres .. 
Vertical 11, 13, 16, 19, 25, 31 and 49 
metres £33.00 

196 Norwich Road, 
New Costessey, 
Norwich. NRS OEX 
ENGLAND 

MOSLEY 
ELECTRONICS 
LIMITED 
Admlnlattatlve Addren only 

(All antennas available ex works carriage and VAT extra) 

BAUER KEYING PADDLE. Single-paddle unit on H' x 2' 
base for home-built El-bugs. Adjustable gaps/tensions. £8.95 
88mH TOROIDS. For CW, RTTY, SSTV and other !liters. 
90p. each. 
All prices postpaid UK and include 12i% VAT. Please 
send stamp with enquiries. 

SPACEMARK LTD. 
Thornfleld H ouse, Delamer Road, Altrincham, Cheshire. 

(Tel: 061·928 8458) 
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J. BIRKETT 
RADIO COMPONENT SUPPLIERS 

25 THE STRAIT LINCOLN, TEL, 20767 
Brandt d tO Watt Zener Diode& 15, 18, 22,33, 56, 100 vort all @ JOp eac:h. 
60 Watt npn han1lator 60MHz type SOT 180& ® 60p eac;h. 
VHF Powu1 Translators Unmarked, good 2N3866 @ <tOp, 3 for £1. 
Tuning Vlllactor Diodes BA102 @ 20p, BB121 ® 16p, BBl10 @ 15p, MV1636 :lli25p 
Mullord Cry•lal FHtor455kH.r. Vorslon of LP11l5 @SSp. 
CommunlcaUon Sories of lC's Untealed c:ontlatlng of 1 x RF, 3 )( tF. 2] x 

VOGAO, 2 x AGC, 1 x Mike Amp, 2 x Double Bn1onccd Modulalocs, 1,.. x 
Mlur lho 12 IC's wllh Data for £3. 

0c>-Amol418Lood DIL @ Slor £1. 
Laroe Red Leda 5 lor 51p. 
BYXM Siiicon Olode• 1250PIV1Amo12 lot £1. 
Siiicon Solar Cells ·S Voll SMA {t 3Sp, ·S Voll SO MA .. SOp, •5 Voll 100 MA & 

60p, ·5 Voll 200 MA @ £1, 
DI•• Ceramic• •luF 63VW 20P doz .• '(16uf 36 VW @ 15p doz., •02uF 50 VW, 

·01uF SO VW Both 15p dot. 
tOOOUFCOVW Eloct.tolylicsSize 1;. lC 1 ~3tor3Sp,. 
VHF Unmarked 2N3375 Power Transistors 6 £1 each. 
S iiicon Btldges 100 PIV 10 Amp ,, 83p, 200 PIV 2 Amo @ 3Clp, 400 PIV I Amp 

@ :l()p, 
5 W att Power Darlington Transistors NPN .@ 20p. 
T e xas BC21Z Transistors@ 6 tor 50p. 
DJvlde by 2 300MHz: Counters with Data >it 80p. 
1 Poro t'I Way Rot•ry Switches ,e:i 65p Ol'Ch . 
8F224 600MHz npn Transistors @ 610( 57p. 
SEt Cry•l•I Flltera 5·2MH< BW 2·05kHl @ £6, 5·2MHz BW 2"35kHz € .£6. 

5-2MH1 BW 7kHz @ .£4. 
ITT Typt 10•7 MHz BW ± 6kHz @ £4, ll·•MHz BW:!: 7'5kHz ® £4, Toyo21-4MHz 

@ L'. 
Dual Gat• Mosfels llke~73 @ 33p, 4 lor t.1.10. 
Plutlc ~ PIV 8 amp Triacs @ 60p each, Ol1c1 3 25p. 
T unlno VM•clor Diodes Bal02 @ 20p, BBllO @ 15p, BBt21 @; 15p. 
Fell 8ESS8S like 2NJ811 @ 20p, 6 lot .£1. 
12 Volt Cathodeon Cry&t~ o ... ens @. £1. 
VHF Fiiier Flld T hru's HIOO + tOOO pf ~ 20p toch. 
Divide by 41.SOMHz Counter with Data @80p. 
25 BCtC.74-9 Trantlston: Untested for 57p. 
Subomlnlftture Dlsca 1000pf, 2200J:>f, 4700pf, ·01uf ell 50 VW @ 20p doz. 

P le11e add 20p for post and packing on UK ordere under £2.. 

ROGER GBAYN BRYON GBIWX 

CRAYFORD ELECTRONICS 
W e have moved. P lease note our new address which 
is j us t off the A20 near Brands Hatch. W e also now 
have a 24 hour telephone answering machine. 

T HANET AGENTS FOR 
WEST KENT 
All 11oms ln sleet< and ready to lake 
nway 
IC22A 10ch .. 
IC22580ch .. 
IC20t FM/SSB/CW .. 
IC202 SSB hand hold 
IC3CIA 70cm Sch -,· 
IC3PA PSU/sp~r .. .. 
Spares and crystals available 

QM70 

£158.63 
£225.00 
£!S7.75 
£161.10 
£225.00 
£42.18 

144PA50 SOW solid sta1e llnear 
amp. £ff.SO 

2FM70 2m·70Cm FM t rans· 
vo1ter • • £52.20 

Low power 10m·2m SSB 
tran1verter £46.51 

MICROWAVE MODULES 
2M or 4m converters 
70cm converters .• 
23cm converters •• 

£18.00 
£1t.llO 
£U.30 

I~ 
ALL EX·STOCK 
1'4MH1 All tA 4dB gain 
AS·ehlnge .. 
A6·5 2BA tcrow 
CPW58 window clip 
GP58A ba'o ground plane 
82·5 bootmounl 
(Cortlago £1.50) 
Hollcal Ooxlblo for 2::00 etc 
FXBNC 
FXPL259 
(Co11lage 250) 
•32MHt coll near 7dBd gain 
A5·12 hinge .. 
AS.13 28A screw 
CPU758C window c lip .. 
GP5270 baro 01ound plane 
(Cat1l1go SOp) 
70MH1 iA 
A5·2hlnge .. 
CPW14H window clip 
(Cet1l•oo .£1.110) 
All ploco parls avallable. 

£6.00 
£6.00 
£8.SO 

£10.50 
£7.20 

£4.SO 
£4.50 

£9.00 
£9.00 

£12.00 
£19.00 

£4.30 
U.50 

All prices lncludo VAT and carrfBge 
unleea olhorwlse t inted SAE tor more 
details on any ltom. 

ACCESS GIRO 33 563 0<101 BARCLAYCARD 
6 LOVELACE CLOSE, WEST KINGSDOWN, KENT 
TNt56DJ Tel: W est K lngsdown (047485) 2577 
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TECHNICAL ASSOCIATES 
COMMUNICATION AIDS 

AUDIO COMPRESSOR * Suitable for SSB/ AMJFM * pura com?renion, no 
cllpplngl * 24 to 26d8s ol comptesslon, wlth 1111 than 1% distortion * rast attack 
time In lhe 01der or200 microseconds* varlable decey llmt, on front p anel * vllrh1ble 
nolao gato on front panel prevents ambient nolu level tripping vo:w. ot being tx In 
pnusos In epooch * 1111 luncllons routed to output In "ofl" po1lllon * ooes between 
mlc nnd l1 no mods Involved *these compreuore have been luted alonoslde com· 
marclel tf cllppore, tho only dlnerence at tho tecolvlno ond wna 1upo1lor audio Quallly, 
£21.00 + VAT (12\%) +SOPP. &P, 

RX PEAK AND NOTCH FILTER* no glmmlck1 *all lnlc91otod cltculls *will 
clttU ORM ln aoconds * 1 watt o /p &tao•* heodphono t ockot * goes belween RX 
and loud1poo..kar * by.pass switch * can be ueed In eerie• with our famous band· 
pau nuor * notch·wldth control for optimum width ot no!ch * tune conhol allows 
you to pul tho notch or peak where you want It* runs from Internal PP9batlery or any 
IUpply ftom 9V to tSV * wlll al•O peak up CW 1IQnol1, £23.00 + VAT (t2j%J + SOp 
P. &P. 

RX BAND PASS FILT ER* 9 lnteoroted clrcult1 * 1 wall 0/P slaoe *headphone 
1ockol * 8 1wllc~od ooslllono ol n11e1 * high pau-2·51Hz·2·00IHt·l'5kH?·200Hz· 
t 10Ht..SOHt * Bandwldlhs selected for optimum reiadablllly on AM. SSB, FM. CW* 
can be used In 1tJle1 wlth our peak and notch ftltor, alvlno the operator tota_I control 
over bandwidth and ORM condUions * J 
maJrltl tho poor RX superb 11nd lhe •upe1b 
RX better * tune hom Internal PP9 baltery .r-
ot any eupply ftom 9V lo 15V. £23.00 + 
VAT (12j%) + 60p P, & P. 

XTAL CALIBRAT OR* A do-luxe unit 
with 1evon rangu down to I kHz * Swllct. 
1elect&d ftom hont panel * tMHt·SOOHt· 
100l\H1·50kHZ· IOkHt·5kH1-tkH• * Radlolea 
from lta own 8 Inch ant.* Markers usable 
from 1MHz to UHF * Complete with ant.. 
teady to ueo, lust connect e av battery. 
£19.000+ VAT(8%)+25pP.&P. 

TECHNICAL ASSOCIATES 
13 SCOTLAND WAY, HORSFORTH, LHDB, YORKSHIRE 

Tel. HORS FORTH Sll135 
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THE AMATEUR RADIO RETAILERS ASSOCIATION 

FIFTH 

NATIONAL AMATEUR RADIO 
AND ELECTRONICS 

EXHIBITION 
AT THE GRANBY HALLS, LEICESTER 

THURSDAY, FRIDAY, SATURDAY 

28, 29, 30TH OCTOBER, 1976 

BIGGER AND BETTER THAN EVER 

SPECIAL CONCESSIONS FOR CLUBS AND STUDENTS-SAE G3FGV QTHR 

* BUY BRITISH * H elp our Balance of Payments 
For your 2 metre All Mode Transmitter-Tunable l.F.-Con­
verter-Aerlal Filter or 200MHz Frequency Counter. 
The only British Manufacturer of complete and Integral pro­
fessionally bui lt VHF amateur equipment, who is determined 
to continue the struggle against apparently overwhelming 
oriental competition. 

BRITAIN CAN BE GREAT AGAIN 
HELP US DO IT 

SAE for further details of all Units or to our Agent 
Reg V incent, Hoddesdon 64285 (Evenings) 

TELFORD COMMUNICATIONS 
788 HIGH STREET, BRIDGNORTH, SALOP WV16 4DS 

Tel. 074-62 4082 

PRINTED CIRCUITS and HARDWARE 
Readily available supplies of Constructors' hardware, 
Aluminium sheet and sections. Printed circuit boards, top 
quality for Individual or published designs. 
Prompt service. Send 15p for catalogue. 

RAMAR CONSTRUCTOR SERVICES 
Masons Road, Stratford on Avon, Warwfcks. Tel. 4879 

C. G. JAMES ELECTRONICS G3VVB 
Staines Road , Felt ham, Mlddx. 

Prototype and Production Metalwork. Specialists to the 
Electronics Industry. Panels, chassis and sheet metal 

details. Machining In all metals and plastics. 
Plant list on application. 

Tel. 01·570 3127 OS Ref TQ 113748 
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G4DSG D. P. HOBBS LTD. G3HEO 
The Component Specialists 

Inoue IC22A 2 metre Transceiver 10 Channel versron £141.00 with Tona Bursi . 
Inoue Mains Powor Unll for IC2ZA. £35.00. 
lnouo IC201 FMJSSB/ CW Trnnscelver .£318.00. 
Linet 2 SSS 2 metro Transceiver £415.00 R115E powor Supply £21.00. 
Yaesu FT200 HF Band Transcei ver £2$5.00 wllh power supply. 
QM70 P1oduc-t1 28/144MHz. Solid State T'ansverte,, 2 watts output. linear and 
clean output £At.CO. 
28f432MHt 10 watt output Tronsve1ter £76.80. 
2:8/144MHz Hloh Powor Transverter up to 200 watts P.E.P. lnpul 2·1.F. outpute 
£88.IO. 
144PA 50 All Solid State SO waits RMS. Output2 metro. 
Lln~nr Ampllflot will accept FM. SSB. AM, CW £.U.00. 
432 VLA Llnoor Ampllner providing up to SO watts RMS output £33.60. 
2FM70 70cm1 or 2 metro at the flick or a switch "'6.40. 
MICROWAVE MODULES 
1« Converters 2·4, 4"6, 14-16, 28· 30MHt output £16.t2. 
70MHz Convortora £.t&.00. 70cma Convartors £17.60. t,296MHz Convorteu 
£21.tiO. 2 motro Pre- Amp £10.40. 12~ Varnctor Trlpler £24.00 432 Varactor Trlplor 
£17.60. 432 Transvortor £7t.20. 
All Jtbon plus 12i% VAT. Also Jn Stoc.k: Jaybonm Aerlal s. Oenco Colli , 
SOMHz Counter £6t.11. BanteJi< Aerlels. Dle--Cnst and Alum. Boua end 
500MH1 Prescaler £24.00. thousands of components. Pert Exchanoo wol-
Abova Plus I Y. VAT. como. Accost or 85relay Ceud. 

11 King Street, Luton, Beds. 10907 

FM CRYSTALS FROM STOCK 
2m T xranaea :6, 12, 18MHz Rx ranges: 141 '41 52MHz 
HC25/U Simplex channels : 145·0, 145'2, 520, 521. 522, S23, S24. S25, 145·8 

R•P••tero: RO, R1. R2. R3, R•. RS. R8. R7, R8 

2m 
HCS/U 

Rx c ry1t•l1forrepeater Inputs: R3, R4, RS. R&, Rl. RS 

T x rango1 : 4, SM Hz Rx ra.ng01: 10, 44MHz 
Ch•nnels: 145·0, 520, 521, $22, S23, 524. R3. R4, RS, R6, R7 
40•5000 for Cnnibrldgo tuneablo conversion (Rad. Comm. Doc 1975) 

70cm T x rango: 12MHz Rx change: 8.fMHz 
HCl8/U Channels: RB2, RB4, RB6. RBIO, RBl4, SUS 
Inclusive price £2.65 each Giro 35 563 4007 Phone 04 868 7597 

HARTLEY CRYSTALS 
Green Lant, Miiford, Godalmlng, Surroy GUI SBG 
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AMATEUR RADIO - G3VFV 
CHAS. H . YOUNG LTD., 170-172Corporation Street, Birmingham B46UD. Tel.021-2361635 
ICOM 
IC22A 2 Mtt. FM Trnnscolvor fitted with 10 ch. 
IC225 2 Mtr. FM Transcolvcr 80 channel• 
IC201 FM/SSS/CW VFO TX/RX 
IC3PA 12v DC PSU·240V AC IN 
ALL !COM FITTED WITH TONE BURST 
EDDYSTONE 
EC10 Mk. II Gen. Covoraoe Receiver 
EB37 L/W M/W·22MHz 
AERIAL FEEDERS & WIRE 
T3234 !O ohm coax 
UR67 50 ohm coax 
UR43 ~ohm coali 
14 SWG H/D Copper wire (14011 appro•. 
Hanks of PVC Aorl•I Wlro (150!1) 
RAV MART 
3'" Ribbed Ceramic Insulators 
Centre T Piece Insulators 
ML2 Polylhene Cord 2001b 8.S. (170yd approx> 
ML4 Polylhene Cord 4001b S.S. 

MANUALS FOR EDDYSTONE RECEIVERS 
OVER 70 TYPES. PLEASE ENQUIRE 

SERVICE 

£15ll.62 (£1.50) 
£247.50 (£1.50) 
£3$7.75 (£2.50) 
£42.18 (£1.50) 

£202 •. 44 (£2.50} 
£201.44 (£2.50) 

46p mlr. (Zp mlr.) 
50p mlr. (3p mtr.) 
16p m1r. (1p mlr.J 
£3.30 (£1.00) 
£1.00 (SOp) 

27p (to ea.) 
27p (tp ea.) 
£1.75 (75p) 
Sp per mlr. (1p mlr.) 

WE SPECIALISE IN THE SERVICE OF EDDYSTONE RECEIVERS 
ANO CAN ACCEPT OTHER MAKES OF COMMERCIALLY MADE 

COMMUNICATION EQUIPMENT. 

Poalaoe may be rounded U a numbor of Items are bern.o ordered. Min. Postage 
5Qp. Please mako sure thore la aufficlenl oostoge. 

JAYBEAM AERIALS 4 mo!ro 4Y/ 4M 4 element 
2 motro 5Y/2M 5 olemonl 

8Y/2M 8 olemant 
10Y/2M 10 element 
5XY/2M 5 oloment crossed 
8XY/2M 8 olemont crossed 
10XY/2M 10 oloment crossed 
Q4/2M • olomont oua<l 
Q6/2M 6 olomenl oua<l 
D5/2M 5 over 5 
D8/2M 8 OYO r 8 
XD/2M Crossed dlpole• 
UGP/2M Ground Pla~e 
H0/2M Halo (Hend only) 
HM/2M Halo (with 24• mosn 
t Whip Gloss Fibre wllh cable 
Bantu: I whip 

Microwave ModulH: 
70MHz Convertcu128~28·7MH:r: l.F. 

136 .. 23-30 
144 .. 2-4 
144 .. •·8 
... .. 2ll·30 .. .. 
1« .. 2ll·30 with 11eMHt. 0/P 
432 ,. 2ll·30MHz 1.F. 
432 u 1-44·146 •• 

1296 .. 28·30 
1296 .. .. 1«·146 .. 
432 .. Varactor Trlpter 

1296 
144 :: Prum'~ (2 o~ipul1) 

£8.71 (£1.00) 
£5.50 (£2.00) 
1:7.20 (£2.00) 

£14.17 (£2.00) 
£10.S7 (£2.00) 
£13.15 (£2.00) 
£!8.16 (£2.00) 
£ 10.80 (£2.00) 
£14.(0 (£2.00) 
£10.12 (£2.00) 
£13.50 (£2.00) 
£7.42 (£1.50) 
£5.33 (75p) 
£2,3$ (50p) 
£2.80 (50p) 
£U0(75p) 
£7 .08 (£1 .50) 

£18.00 
£t8.00 
£18.00 
£18.00 
£18.00 
£0.80 
£19.80 !Sep 
£19.80 
£%4.30 
£24.30 
£19.88 
£%7.00 
£11.70 

• Midland Agents: 
for EDDYSTONE, JOSTY KITS, 
J BEAM, ICOM 
Mum ... storey Car Park at raar of Shop 

NO C.O.D. PLEASE PRINT VOUR NAME AND 
A DDRESS: VOU MAY ORDER GOODS BV 
PHONE AND PAV BV ACCESS OR BARCLAY, 
EnqulrlotS.A.E. plaaso. Prices Include VAT and 
are 1ublect to change without noUce. !::! m 

INDEX TO ADVERTISERS 

Aero&. Generol Supplies • • 560 Lee Electronics 559 
A J H El ectronlcs • • Co'fet Iv London Communlca!l ons Ltd 567 
A ninteur Electroni cs 483 & 567 Lowe Electronlc.s • • • • -484/6 

Microwave Modules Lid 555 

ModulotrElectronlc:s 558 

Mosloy Electronks ltd 562 

Piirtrldoe Electronics 560 

PM Ell'ctronlcS01vlces 552 

A mateur Radio Bulk Buylno Gtoup 
CovcrlJ 

Amntour Radio Rctallcrs Assn •• , 564 
Ambll lnt erm'l1ional., S6S 
A shley Dukes 554 

B. Bamber S68 
J. Bl rl<ell SG3 QM70 Producls 562 

Bredhurst EJectronlcs 556 Radio Shock Ltd 553 

Bum!; SCS •• 561 Ramar Constructor Services 564 

Cambridge Kits 560 RT&. I Electronics •• 550 

C &. C Elecllonlcs .• 558 ShurcEleclronics 474 
Clarbrook Englncorlng Co Ltd 552 S.M.E. .. 560 

Crayford Electronlcs 563 Solid State Mo dules 487 
Oecco Communlcotlons Lid 566 South Midlands 

OatongEloctronlcs •• 556 CommunicDtions Lld 480 

E.W. s. Technlvlslon Ltd . . 567 Sp:icernark Ltd 562 

G11rox Eleclfonlcs 561 Stephens·Jam('s lid 554 

GWM Rod;o Ltd 556 Technlcal Associates 563 

Hartloy Crysl al s 56' T elfotd Communlcatlons 5&4 

Heath (Gtoucester) Ltd •89 Thanot Electronics 557 

HcllerElcchonles 559 Rog W ard & Co Ltd .. 561 

0. p, Hobbs Lid S64 W aters & Stan too Efectronics 551 

Holdings Ud •• . . 552 W ostern Eleclronlcs (UK) ltd 475 

Interface Quartt Oevicos 554 4. 566 W. H. Weslloke 560 
c. G. Jllmes . • 564 V3eau Muson Co Ltd .. 476/9 

Johns Radi o 559 Chas. H. Youno Ltd 565 

KW Cornmunlcatlons Ltd 558 J. Yu .. 488 
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New Radio IC'S from Ambit International 

HA1197 High gain, low noise, complete receiver chip with 
RF, mix, osc, 80dB AGC, meter op £1.45 

HA1137W FM IF system, l ike CA3089, but with improved zero 
volt type mute gate. Ideal for NBFM £2.2() 

Audio I Cs· all short/open circuit p roof 
TOA2020 20W £2.99, TCA940 10W, £1.80. T8A810 7W, £1.09. 
Heatslnk blocks 2020, 75p, 810 & 940 20p. Application klts2 x·2020 
£8.85, mono 940 £3.30, mono 810 £2.75. (inc. H/sinks) 

Coils and filters • full list OA, includes coils for 455/470kHz, 
10·7MHz 144MH>:, ceramic and mechanical filters for 45SkHz/ 
470kHz. 10·7MH>: ceramic filters. • New Murata SFD470 

Semiconductors : Varlcaps for AM/FM, MOSFETS, smal l and 
large signal transistors, Including: 

NPN PNP 
ZTX107/8/9 types 14p ZTX212/3/4 16p 
80535 (SOW) 52p 80536 (SOW) 53p 
B0609(90W/80V) 70p 80610(90W/80V) £1.20 
MEM 616/40673 50p MEM614/5 (40822) 38p 
MVAM2 varlcap doublet 15pF to 300pF £1.05 
MV104 varicap double t for VHF 45p each 4 for£1.50 

Catalogue 40p inc PP. Postage 22p exlta Val 12i% 
(Items marked •s%) Return of post service for stock items. 

ambit INTERNATIONAL 
37a H igh Street, Brentwood, Essex. CMl4 4RH. tel 216029. 
Callers welcome, a range of bargain components now on 
display. 
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CLASSIFI ED ADVERTISEMENTS 

Private advertisements 1Sp porword, minimum U.50 
Tr•d• ndvertlsements 25p per word, minimum £3.00. 
Box number 65p axtr• to wordage or minimum. 
Saml·dl1play (bo:s:ed) 1 .. slnglc column £ to.So, 

1r single column £15.50. 
Please write clearly. No responslblllty accep(ed tor errors. 
latest date for acceptance-4th of PftCodlng month. 
All claaalft•d adverlltementl must be prepaid. 
Copy and remittance to: 
ADVERTISEMENT SECTION, 
RADIO SOCIETY OF GREAT BRITAIN, 
35 0 0UGHTY STREET, LONDON WC1N2AE. 

FOR S ALE 

ZNI CALLSIGNS for lapel badges, car/shack emblems and other 
engraving needs. SAE for detai ls. G3ZNl-QTHR. 

QUALITY QS L CARDS. Sae for samples by return post. Quick 
delivery. Compalith Printing Services, 115 Promenade, Cheltenham, 
Glos Gl50 1NW. 

2M SOLID ST AT E FM TRA NSMITTER, 5W output, 6 switched 
sockets for 8MHz. HC/U xtals. Fitted S20. Requires mic and 13·8V 
supply. £29.50. With 1750 tone burst, £34.50. 2m Mosfet converter 
28-30MHz l.f .. £12. 2m mosfet pre-amp, £4.00. All pp incl. G4EBI, 
QTHR. Tel. 01-231 0879. 

H I-Fl-ARMSTRONG, B & W, Chartwell, Leak, Neal, Quad, 
Tandberg- at Interesting prices. G8DKW, London Sound, 70 West 
Street, Harrow on the Hill, Middlesex. 01-864 6781. 

V ALVES . New, guaranteed. 6146, £3.40. 61468 (as S2001) £3.85 ea. 
inclusive. A. E. White, G3HCU. Tel. 0306 730 215. 

R .O .R. 2 e lement 2 metre Beams, ex-stock £7.70 + £1 .00 p.p. 
S .a.e. details. R.O.R. Services, Kensington Chambers, Merridale 
Road, Wolverhampton. 

FT501 + FP501 £325. G4Gt Tel. 0522 720 366. 

SALE NEW FT101 B /E T Y PE XTAL FILTERS XF32A £18 Inc. 
VAT. Holdings, 39/41 Mincing Lane, Blackburn, Tel. 59595/6. 

WANTED 

VAES U X F30A FILTERS. £8 paid. See Holdings above. 

S640 OR SIMILAR Rx Cassette Morse Course Junker Hand-Key. 
&m: 70cm converter and pre-amp BC211. Box RSGB 156. 

RECEIVERS & PUBLICATIO NS on UHF microwaves, radar and 
radiation counters. Hughes, 11 Henley Road, Ludlow, Salop. 

HEAT HKIT HP13 or HP13B power supply; also 18ATV/Q. 
GM3KCY, QTHR. 

SITUATIONS V ACANT 

ASSISTANT SALES MANAGER 
required for the expanding actlvllies of 

INTERFACE QUARTZ DEVICES LIMITED, 
world·wido exporlers and Importers of q_uartz crystals and relntcd electronic 
equlpmenl. 

The successful applicant wlll probably b e a licensed R'ndfo Amatour and educ..aled 
to HNC standard; commercial anles exporlence tn the eleclronlc eompooents 
Oeld would also be an advantage. 

Duties will Include applications enolnoerlng In addition to processing customers' 
orders and there wlll be opportunities: for the right person to lake pnrt In tho 
actlvltes of the assoc:loted Orm of consulting telecommunlcations englneef.S, 
Interface International. 

StartlnosaJary wlll be negotiable In the range £2,500 to £3,250 wllh good prospects 
of advancement. 

Please write In cor.ndenceto The Managing D irector al 
:ti M&1k et Street. C:rewkerne, Someraet T A 18 7JU 
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DECCA COMMUNICATIONS 
LIM ITED 

based in N. W. KENT, 

wishes to make the following 
appointments: 

Design/ 
Development 
Engineer 
<H.F. SSB> 
Having a background of recent work in 
analogue and digital design techniques 
in communications equipment. Able to 
work with minimum supervision in a 
small laboratory. Capable of eventual 
project leadership wi th 2/ 3 engineers 
team. 

Assistant 
to 
Sales Manager 
With sufficient knowledge of technical 
aspects of communications engineering 
to be able to deal with telephone 
enquiries and to liaise with laboratory/ 
service department in customer 
relations. 

The Company has the dual advantage of 
small unit involvement and the 
conditions of employment which apply 
throughout the Decca Group of 
Companies. 

Applicants of either sex are invited to 
reply to M anager, Group Personnel 
& T rain ing Services, Decca 
Lim ited , Decca Ho use, 9 Albert 
Embankment, London SE1 7SW. 

" Export Ach1cvcmen1 DEC CR+
~ T!ic Oucctt'~Award for 

. • • to Decca Lid 19i6. 
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SITUATIONS V A CANT (Contd) 

EWS TECHNIVISION LTD 
Leading Technical Publications Specialists in Europe 
require additional staff to implement their expansion 
programme in Europe. 

Section Leader -to lead team engaged in docu-
mentation on Radio Communica­
tion System. 

Section Leader -to lead team engaged in docu-
mentation on Telecommunication 
system. 

T echnical A uthors-to support the above teams. 

Minimum qualifications: HND Electronics, C & G Techni­
cal Authorship Certificate an advantage. Knowledge of 
German and/or French useful but not essential. 

Please apply: Mrs. J . Butler, 
EWS T echnivision Ltd. 
54a/56a Peach Street , 
W okingham, Berks. 

PART·TI ME S ALES CORRES PONDENT 
Sales Correspondent on part-time basis required to assist with 
enquiries/orders in busy office. Typing ability and good com­
mand of English essential. Hours adjustable to suit applicant. 
Ideal position for retired local amateur or advanced SWL. 

A MATEUR ELECTRONICS LTD 
508-514 A lum Rock Road, B i rmingham 8 8 3H X 

T e l : 021-327 1497 o r 6313 

MEMBERS' AD ORDER FORM 
e S ee Members' Ads page 
for conditions of accep· 
tance. 
e Not more than 40 words, 
Including name, address, 
etc. 
e Do not forget SOp remit· 
t ance plus w rapper. 
e Please writ e in bl ock 
capital s, or type. 

EXPERIENCED RADIO 
TELEPHONE !ENGINEERS 
to join London's fastest expanding radio telephone com­
pany-must have experience of VHF&. UHF. The successful 
applicants will have key positions in a young and enthusiastic 
team. Good salary according to experience. Fringe beneflts. 

TRAINEE ENGINEERS 
W e are looking for young people, age 16-20, who have a keen 
Interest in radio and would like to make it their career. 
GCE standard required. 
Day release for further studies considered. 

TRAINEE Ins tallation Engineers 
for our fast growing service department. Busy challenging 
job with prospects lor the right person. Age 16-20. 

W rite or call now, M ike Rawlings or Bill Clarke. 

London 
Communications 
(Equipment) Ltd 
30 Boundary Road, London, NWB 01·328 5344 

FOR SALE 0 WANTED 0 (ap~~~~~~te) 

Licensed members are asked to use 
their callslgn and QTHR, meaning 
that their address In the current call l--------+--------+----- ----1----------
book Is correct. BRS and A members 
will, of course, have to provide their t---------+-------- +--------+--------­
name and address. 

I enclose cheque/PO for 50p to cover .--------+--------+---------1-------­
the cost of this advertisement. 

Signed . .. . • . ......... . .. . . . . ... . . . 

Date ........................... . .. 
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B. BAMBER RECIRONICS 
TERMS OF BUSINESS: CASH WITH ORDER MINIMUM 
ORDER OF £1.00. 
ALL PRICES NOW INCLUDE POST & PACKING (UK ONLY) 
EXPORT ENQUIRIES WELCOME 

DEPT RC, 5 STATION RD, LITTLEPORT, 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 ADD VAT AS SHOWN 

SPECIAL OFFER 
FREE WELLER 25W ( SP25) SOLDERING IRON (worth £2.72 inc. VAT) 
with all orders over £20.00. Limited period only. Send now. 

ALL BELOW-ADD 8 % VAT ALL BELOW-ADD 8% VAT 
PYE MOTOFONES MFSAM, 3 channel AM. High 

Btind. A ni ce llttlo do1h·mount rig, tunes easllv to 
2M (silo a · x 7• )C 2}'" deep) lntarnal speaker. with 
PTT mike. A self contnlnod, lully transistorised unU. 
Unteated, but Just out of con1n1urclnl aervlce. Speclal 
Offer price £65.00, while ttocks last. 

S LOW-MOTION MOTORS (•ullable for p<ogram· 
mors, dlsplao. olc.) 230/240VAC Input, JOIE'ltlon 
bolweon t ond 2 rov1. per Min. £1.25 each. 

H EAVY DUTY RELAYS, 24V DC operntcd(wlll work 
on 1SV) 3 heavy duty mako contoch (around 10A 
rallno) + 4 chnnoo ovor contact• + 1 break conlaci. 
N ew, complete with mounting bracket (lde~I for 
awltchlng HT on Llncars). Many uses fot this high 
qun.llty unit. £1.50 each. 

GOOD QUALITY PRESSURE GAUGES. 21" dla. 
nanoo mountlno. 3 models ovall. O·GO lb/1Q. In .• 0.100 
lb/aq. In .. 0.2001b/sq. In,. store which. £1.ZS each. 

TRANSISTOR VANGUARDS, 2SkHz. low-Bond 
only, Sets only, no conttol gear, .£18.00 eacti. 

PYEPFI UHF Pocketlonu (Sultoblo tor conversion to 
70cm bend), untettod, clHn, less batterte1, wlth 
circuit dlagrems £25.00 pelr (!TX+ !RX). 

CERAMIC TAGS TRI PS (4 on I mount) 10mounts lor 
50p. 

M INIATURE 2 PIN PLUGS & SOCKETS (Flt Into 
.... hole, plna enclosed. with covera for chassis 
mounUno. or ca" be uHd for ln·llno connectors). 
Bargain pack of 3 plugs + 3 soc.keta + covua SOp. 

RUBBER MAGNETS 1· square, with mounting hole, 
20 for 30p. 

P YE CAMBRIDGE PC BOARDS (Removed from 
high band AMIO). 
RF end MIXER BOARD £7.00. 
10·7MHi l .F. BOARD £1 .50. 
10·7MHz OSCILLATOR MIXER BOARD (with l MSS 

Xtel) £1.15. 
455kH1 l .F. BOARD £2.00. 
A.M. AUDIO BOARD £1.20. 
A.M. SQUELCH BOARD !Op. 
• CHANNEL LEDEX SWITCHES, 12V, compl•I• 
wllh all lrlmmera and coils, (removed from high 
band AM10) £4.00. 

CAMBRIDGE Mod Trontlormer £1.00. 
Mod Orl"ilt r Tran1formor 7Sp. 
12}24V lnvurtor Transfotmtt £ t .2S. 
Pock ot PA COl~S. moslly ellvor ploled sop. 

EX .. PYE CAMBRIDGE 12V nntonna ch1noe·ovcr 
reln~s (iow only) £1.00 each. 

SMALL MAINS SUPPRESSORS (small chokes, 
Ideal for r1dlo, Hl·FI Inputs, otc.) approx. ~In. x 1fln. 
3 for 50p. 

PERSPEX TUNER PANELS (!or FM Band 2 luners) 
marked 88·108MH1and Channel&0·70, clear numbors, 
rest blacked out, smart modern eppeeranco, alze 
apprOllli. 8lln x H1n, 2 for 35p. 

MIXED COMPON ENT PACKS, containing resls­
lo1s, capacllora, swllches, pols. etc. All new, 
(Random umple bag revuled approx. 700 !toms) 
£2.00 por pack. white &loch last . 

TUNED COILS, 2 ttctlon coll1, 11ound 1MHz, with a 
black 1m1rt tuning knob, which moves an lnlernal 
core to vary tht lnduct1nce, many uses, easlly re­
wound. 3 for SOp. 

MAINS TRANSFORMERS 
A ll 240V Input voUoge Quoted appro•. RMS. 
(P/e1se 4uoto T1Pt no only Mhtn ordtrlnO) 
T YPE 14/4, 14V at 4A, £2.SO. 
TYPE n703 COOV ot 10mA, :ZOOV al 5mA, 6·3V al 

COOmA, £1.25. 
TYPE t258S aoorox. 125V al 30mA. tip. 
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HEAVY DUTY HEATSINK BLOCKS. Undrllled, 
base area 21· x 2·, with a Rns, total height 2i' $Op 
each. 

ALU-SOL ALUMINIUM SOLDER (mada bv Mulll· 
core) Solders Alumlnlum to Itself ot Coppot, Bross, 
Steel, Ni ckol or Tinplate, 16SWG with multlcoronux, 
with fnstrucllons, approx. 1m coll 30p pack. Large 
Reel Caoprox. 12m) .£2.75. 

TRANSISTORS 
OC200 Transistors, 6 for SOp. 
PN P Audio Type T05 Transit tors, 12 for 2Sp. 
BFY51 Transistors, 4 for &Op. 
BYX 38/300 Slud Recliners, 300V al 2·5A , 4 for SOp. 
8CY72 Transisto rs. 4 for 50p. 
BSX20. 3 fo r SOp. (VHF osc/mull.) 
8C108 (metal can) 4 for SOp. 
PBC 108 (plasllc BC 108) 5 for 50p. 
BF152(UHF amp/mixer) 3 for SOp. 
BA.12t Varlcap D iodes, 4 for 50p. 
1Ntf4 DIODES 10 for 25p. 
2N 3055 TYPE Tn1nsl1tor1, OK, but unm1rked. S for 

£1.00. 
1mA METERS 21n 5quaro, plasllc ftont5(thHt have D 

pa.per scale stuck over the orlglnaJ merkod 0.-1mA 
which la easlly peeled off and an lntemal t8t<real1tor 
which Is easily removed) £.t.75 each or 2 for t.3.oo. 

XTAL PACKS. 51MH1 renge (our selection) HC6U 
to for £1 ,00 SAE (olour /1fesf 1141 llsl. 

RI S Midget 3 pole," way. 1otarv switches. 40p each. 
BtD VALVEHOLOERS tor Pl509. ere .. ceramic 

chH.sis mountirag, S for SOp. 
PROGRAMMERS (Magnellc devices) Contain g 

micro.switches (sultable for mains op1rat1on) with 9 
rotating cams, all lndlvldually adluttable, Ideal for 
switching d!sco llghts, dJsplay1, etc .• or lndu1trlal 
machine 'uogrammlng. (Need alow motion motor lo 
drive cams. not supplied) I switch Yer1lon. £1.50 

DIE CAST BOXES (approx. sin In lnchoo) 
4·3 x 2·2 x 1·2 asp 
•·8 x 2·3 x 1·5 tsp 
4-8 l< 3·8 x I £1.00 
• ·8 x 3-8 " 2 £1.25 
6·8 x 4·8 " 2 £1.15 
4·8 x 3-8 x 3 £1.8S 
6·8 x 4-8 x 4 U .7S 
8·6 x 5·8 x 2 £2.25 

10·6 x 6·8 " 2 .£2.85 

VALVES 
QQV03/21>A (ex oqulpmonl) £3.00. 
QQV03/IO (ex eaulpment) 75p or 2 tor £1.20. 
2C39A (u eaulpment) £t.OO eoch. 
DET·ll (elli equipment) 2 for £t.OO. 
6BH6 (ex equipment) 2 for SOp. 

PLUGS & SOCKETS 
N·TYPE PLUGS SOohm iOp each, 3 for £1.50. 
Na Ttpe Skts. (4 hole chassis mounting, 50ohms. Small 

coal lead type) SOp e•ch. 
Greenpar CGE300015) Chassis Lead Termlnalton1 

(TheH uethe unllswhlch bolt on tothech1nl1, the 
lead is secured by scrow cap, and the lnt1er of the 
coax passes 1hrough lhe chassis), lOp •ach. 4 for 
£ 1.00. 

PL259 Plugs (PTFE) Brand new. packed wllh reducers, 
&Sp each or 5 for £3.00. 

SD239 Sockets (PTFE) Brend new. (4 hole fl•lng typo) 
50p ••ch or 5 for £2..25. 

2$-way ISEP Plugs and Sochts40p 111(1plug+ 1 akl) 
Plugs and sockets cold sepenue11 at 25p ••ch. 

Andrew& «AN Free Skts (N-typa) tor FH4150B or 
FHJ4/50ft cable £1.00 each. 

Bulgin Round Free Skt1, 3 pin, ror mains Input on ttat 
eQulpment. etc, 2Sp ea.ch. 

ALL BELOW-ADD 8 % VAT 
WE N OW ST OCK WELLER SOLDERING EQUIP· 

MENT, (lncludlng the Fomous TCPt). 
& SPIRALU X Tools for the Elect1onlcs enthusiast .•• 

SAE tor llsl. 

Miniature SOohm coax, htgh Quality, PTFE Insulation 
end bluo PTFE coYer, 1olld all Yer plated inner. ond 
1llver plaltod brold, approx 3mm. OYeralt d tomeler. 
<ldoal for unit wiring of RF stoges up to 23cms. otc.) 
"mttru for SOp. 

S PERRY 7· SEGMENT P.G.D. D I SPLAYS, dlgll 
height 0·31n red, wl1h daclmal points, 150V to 200V 
(nominal 180V) operation. These ere h igh.volt In· 
duetrla1 typo, end therefore brlghtorthan normal dis­
plays. All br•nd new. AT THE BARGAIN PRICE OF 
SOD PER DIGIT. TYPE 332 (lwo dlpils In one mount) 
£1.00 each. TYPE 333 (three dlgUs In ono mount) 
£ t .SO ( llOrry no 5lnglO digit a "'ollable.) 

Multlturn Pots , 10 turn, 4· sp1ndle (e:c·equlp) 400kohm, 
only Lt.OD oach. 

Colli on t • dla. 11· long pa:colln formers, 5 for 2.'0p. 
ValYoholdors, mixed bag of 10 for 50p. 
Sorlnga, 1"' long x fr .. dla. por pack, 2Sp. 
LF chokes on 1· x 2· cores, 5 tor 20p. 
2·&pf. 10mm circular ceremlc trimmers (for VHF/UHF 

work), 3 pin mounting, 5 for SOp. 
T03 t1an1111or Insulator sete, 10 for 50p .• 
PC Board Wllhdrawal Handles. mlllied cols 3 for SOp. 
Soldor, 20SWG, i0/40 allor. approx. 8yds 2Sp. 
Mutlard Tubular Ceramic Trimmers, 1·18pf. 6 for SOp, 
IC1, aome coded. 1401L type. untested. mixed, 20 tor 

25p • 
11· Poly1htne chassis mounting luseholders, 6 for 30p. 

Ltad 1uppr1ssor1 (IOkohm) for mobile plug leads, 
4 forSOp. 

ALL BELOW-ADD 12! % VAT 
TV plugs (molal lvpc) 5 for 50p. 
TV 1ockot1 (metal typ•) 4 for SOp. 
TV llne connoctors (back·l o·back akO 4 for SOp. 
3 pin DIN plugs, 4 f or SOp. 
Dln 3 pin Line Sockets. 1Sp crach. 
3 pin Oln plugs t Sp each. 
Din 8 pin Right A ngled Plugs. 2lJp each. 
Din Sockets Spin, 210 deg. 4 for SOp. 
D in Spoakor Skt1. 2 pin, 4 for 30p. 
l.F. Cans 'iln a:quo.re, sulloble lor rowlnd, 6 for 30p. 
M1nloturo earphones with min, Jack ptug, % for &Op. 
1 Mog.11n pots 1· plnstlc splndle. 2 f or SOp. 
l50kohn111n POIS, i9' plnsllc spindle, 40p e~ch. 
TWIN IF CAN S. opprox 1• • 1· • 1· high, around 3-5 

10 SMHz, 2 uQarale tnmsformers In ono can, lntom· 
allv 1crooned, s t or sop. 

HIGH QU ALITY SPEAKERS. 8!° • 5• e llpllcal 
2· deep," ohms, Inverse magnet, roted up lo 10W 
£1. 50 each, or 2 for £2.75. (Quantlh. discount 
avlltlable). 

ELECTROLYTIC CAPACITORS 
Dubllller EleC'lrofytlc.1, 50µ. F, 3SOV. 2 for SOp. 
Dubllller lJectrolytlc.a, 100,SF, 27SV, 2 for 50p. 
Plo111y Elecbolytlc.•. 470µf, 63V. 3 for 5Qp. 
TCC Electrolytlca, tOOµF. 30V, 3 for &Op. 
Plt U•Y ElectrotyUe:1. 1000µF. 180V1 .Op each. (l for 

£1.00). 
Dubflller Elecbolytlc.a. 5000mfd at 3SV. 50p each. 
Ou bl tiler Efectrolytlc.s. 5000µ;F al 50V. 60p each. 
ITT EltcholyUu. 6800mtd at 25V, high grade. sc1ew 

t1rmlnal1. wnh mountlno clips, SOp each. 
Pl•Ht)' £fectrolytlc..s. 10,000mfd et 63V. 75p each. 
P l11aty C&tbodra y Capadton. O·<MµF at lt·SkV 

OC. Screwtermlnals, Lt..50 each. 

A L ARGE RANGE O F CAP ACI TORS A VAILABLE 
AT BARGAIN PRICES, S AE FOR LIS T . 
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PUBLICATIONS OBTAINABLE FROM RSGB 
(Prices include postage, packing, and VAT where applicable) 

RSGB PUBLICATIONS 
Technical books 
Amateur Radio Awards . • 
Amateur Radio Techniques (5th ed.) 
Guide to Amateur Radio (16th eel.) 
Morse Code for the Radio Amateur 
NBFM Manual . . . • 
RSGB Amateur Radio Call Book t976 
Radio Amateurs' Examination Manual . • 
Radio A mateurs' Examination Revision Notes 
Radio Communication Handbook (Out of print) 
Radio Data Reference Book (3rd ed.) . . 
Service Valve and Semlconduclor Equivalents 
Teleprinter Handbook . . . 
Test Equipment for the Radio Amateur . 
TV! Manual . . 
VHF/UHF Manual • . . . 
World at their Fingertips (Paperback) 

Log books 
Standard Log . 
Receiving Station Log 
Mobile Mini-Log 
De-Luxe Log . 

(De-luxe) 

Maps and charts 
Countries List/HF Awards List 
Great Circle DX Map (in tube) 
Oscar map (in tube) . . • . . 
ORA Locator Map (Western Europe) (In tube) 
ORA Locator Map (Western Europe) (on card) 
RSGB Amateur Radio Prefixes (World) Map 
UHF repeater planning map 

Members' sundries 

£1 76 
£2·56 
£1-17 

47p 
£1 ·17 
£ t·49 
£1·13 

53p 

£1 ·35 
460 

£6·88 
£2-35 
£1·08 
£5·70 
£1.05 
£1·63 

£1.03 
£1·25 

830 
£2·60 

23p 
99p 
33p 
90p 
41p 
58p 
32p 

Callsign lapel badge (3 weeks' delivery) . £1-15 
Lapel badge (RSGB or RAEN emblem, pin Otting) 45p 
Tie (M aroon or Blue) • . . £1·63 
Radio Communication Easi-binder . . • • £2·05 
Car window sticker (RSGB or RAEN) (self-adhesive) 23p 
Members' headed notepaper (50 sheets) quarto 65p 

.. .. .. .. .. octavo 44p 
Radio Communication bound volume 1974 £3·81 
Radio Commun/cal/on back Issues . 63p 
RSGB Contest tog sheets (100) 63p 

POSTAL TERMS: Cash with order. Stamps and book tokens 
cannot be accepted. Cheques and postal orders should be 
crossed and made payable fo "Radio Society of Great Britain". 
Giro A /C No 533 5256. 
Please write your name and address clearly on the order, and use 
the latest price list when making out the remittance. 

COUNTER S ERVICE 
Items listed above are obtainable, less postage and packing, al 
RSGB Headquarters between 9.15am and 5.15pm, Monday to 
F1lday. 

ORDER FROM : 

RSGB Publications (Sales), 
35 Doughty Street, 
London WC1 N 2AE 
T elephone 01-837 8688 

OTHER PUBLICATIONS 

American Radio Relay League 
A ntenna Book (131h ed.) . 
Course In Radio Fundamentals . . 
FM and Repeaters for the Radio Amateur 
Hints nnd Kinks . . . . . 
Radio Amateurs' Handbook 1976 (Paperback) . 
Ra<Ho Amateurs' Handbook 1976 (Hardback) 
Radio Amateurs' Operatinu Manual . 
Single Sideband for tho Radio Amateur. 
Specialized Communication Techniques 
Understanding A mateur Radio 
VHF Manual . 

Radio Amateur Callbook Inc 
American Callbook (USA listings) 1976 
American Callbook (DX listings) t976 
World Alias (Amateur radio preOxes) 

Radio Publications Inc 
Beam Antenna Handbook . . 
Better Short Wave Reception (3rd ed.) 
Cubical Quad Antennas . . 
Simple, Low-cost Wire Anlennas • 

"73 Magazine" publication 
SSTV Handbook . 

Miscellaneous 
Radio A maleur Operators Handbook 
Radio Valve &. Semiconductor Data 

£3·49 
£2·71 
£2·75 
£2·21 
£5·80 
£8·35 
£2.10 
£2.66 
£2-68 
£3·37 
£3.61 

£8 90 
£8·35 
£1-57 

£3·3t 
£3·29 
£2·70 
£3 34 

£3·05 

951> 
£2.60 

MORSE INSTRUCTION AIDS 
G3HSC Rhythm Melhod of Morse Tuition-

Complete Course (two 3-speed Ip records and one 
ep record plus books) . . . . . 

Beginner's Course (one 3-speed Ip record and one 
ep record plus book) . . 

Beginner's Ip (0-15 wpm) plus book 
Advanced Ip (9-42 wpm) plus book . . 
Three-speed simulated PO test 7in ds ep record 

t Overseas orders : add £1 . 

MAGAZINE SUBSCRIPTIONS 

£4•95! 

£3·65t 
£3·05t 
£3·05f 
£1·00t 

QST (including ARRL membership) (Per annum) . £6·t0 
CQ (Per annum) £6·10 
73 (Per annum) • . . . . . • • £5·80 
Subscriptions for the magazines fisted above should be sent to 
RSGB, 35 Doughty Street, London WC1N 2AE. 

Ham Radio (Per annum) (Includes air delivery) £6·80 
Subscriptions and changes of address for Ham Radio 
Magazine should be sent to: Ham Radio Magazine (UK), PO 
Box 63, Harrow, Middlesex HA3 6HS. 
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A. J. H. ELECTRONICS 
Proprietor: A. J. HI BOERD (GSAQN) Tel: RUGBY daytimn 76473, evening 71066 

Terms of Business Cash with order, Mall order only, or Callers by appointment. 

Postage Charge 400 Minimum order £1.00. Onlcl•l ordtr• 1cc•Pteo on,. $1rlct mon1hly bul1. 

S.A.E. with enquiries 

Prices now include VAT 

FULL MONEY-BACK GUARANTEE ON ALL ITEMS 

HOLi DA VS AUGUST 18-30. All orders dealt with in rotation on return 

PYE PF1 UHF POCKETPHONES Jn excellent con­
dition, Internally 11s new. ideal fo r .43'2 MHz less bftl· 
I cries and crystals. all chock~d before dHPAlth £33.00 
onlr le. one n .. and ono Rr:. wllh circuits. 

VHF- LOW POWER TRANSMITTER KIT. comprl1· 
Ing ol three teedy bull\ P. C. boards: 3 channl'I 
01cllla tor, phase modulnlor mulllpllor, &. mlc. nmpllfie r 
noprox t wall oulput fl/ 1'5MHz, the lhree boards wfll 
build up In e 1p9ce 3· " 1;· &.. roqulHtt .4MHt crystals & 
12 volt tupply, oll boards are new and unused 11nd sup· 
olled with clrcull tiind 11llonment data. l.12.00. 

GARRARD ZERO,tOO SB uml·outomallc tr1n1crlpflon 
record plavet dt ck wllh belt dtlven tu1nu1bfe & porall e l 
lracJdno arm. Br&nd n ew In manufaclurctrl teAltd boHS 
£32.00 + £1.00 o/p. 

NIXIE TUBE& s1mllar to Mullerd ZMt080. t ide vltwlng 
with ...-Ire enda characttr height.~ only ambet one1 lell. 
Bu1nd new Mp each, to for £4.SO, 25 for £to.oo, 100 lor 
£JO.DO. 

7 SEGME NT LED DISP LA VS fOtW8fd voll1ge 1·7V @ 
2-20mA/seome:nt l doAI for miking dlallal vollm1ter1, 
hequency coun1e11, cloch 11c. typu available: 
FNDln (red) right hand dec lm1l point 1· character, 

common calhodr- Lt.OS each e lor &5.50. 
F"NDSOO (red) rlohl hand declmal polnl 1· charftc ter, 

common c athod e Lt.ZS each e for .U.95. 
FNDS.7 (fed) right hand declm•I point i ~ chauct ru, 

common anode, £t .25 each, e for £1.95. 
Application 1hnt1 avall•ble on th• •bove LEDs he• 

wltt'I ord11or200 per copy. Rclundablo on ord11, 

TRIMMER CAPACITOR& 
MULLARD u ml·afrtp1ctd t •4-5•5pl, a ll Ip Heh. 
CERAMIC 10mm din. ~ &mm high. VHFJUHF tyoe 

2..Spf. 3-10pf. • -20pf. and t O-o&Oof, ,11 Ip each. 
3•9pf CERAMIC TRIMMERS 6mm din Ip eoch 
CERAMIC emm dla 7-35pf Ip Heh 
CERAMIC miniature comprHslon type 8mm > 13mm 

10--CQpf, Ip each. 
OXLEY ah1p1ced 10mm 1a. 1-10pf tip uch, 10 lor 

£1 .... 
REED RELAYS 14 pin OIL. M1d1 by ASTRALUX, typod 

121A-3, 5V 10 m/A coll re1. 500 ohms, contacte rnUed 
10 wait•. normally open 4Sp each or 10 for £3.00. 

Nl·CAD BATTERIES "AA" CUn 1l zo HV •SO mat h 
brand new stock £1.00 each, 15 on tsp. 10 oft top uch. 

SILVER ZINC rech11ge1bte btttery made lor tht ITT 
S f 1 el• rfone, 11" ~ 160 malh now t.2.00 tech. ChatOlt 
unit for thl1 reQulre• 28V OC 50ma~ £1 .75 H Ch. 

MULL ARD l .F. FILTER& LP1175/~ ± l kH1 a 6d8 IOp 
each with conne<:tlng data . 

TOYOCOM CRYSTAL l'ILTERSIOM·511-1 ±71kHz @ 
SdB ± 12kHi: @ 60dB. Supplied wllh Input •nd output 
matching tran1fo1mer1 for l.F. freq. ot 10·lMHi: brand 
new with data 1hea1 £4.00. 

COILS &mm dl1t. 18mm high with 10rnm JQ. base at uted 
In PYE R, RF boafdl thue have coll• wound on thom 
....,hlcf'I Gt1n be removed. cornplele wllh core So each. 

SEMICONDUCTOR& 
T1ona11tot1 
CIL108 plae11e ve1islon ol BC108 10p each, 10 for Mp. 
NKT2330, NKT214, NKT212. 2G33Q, 8Cl72, 8C!72A, 

all top each. 
2N3n1 , 2N3772, £1.0I each. 
2N4381 P chenne1 FET Up. 
2N3823 N che.nnt l FET 20p. 
BLY30 VHF power 13 watte RF' output lot • w• tl• drive 

U..50 wllh circuit. 

61389 (2N59'4) VHF oowcr 2 watt ou1pul OOMHz. S wllU 
outpul l"4SMH1. ct1Dtlan tyoe l.2.00. 

Dlodu 
HP5082·2800 hot c.auler diodes UHF/ VHF mlur etc . 60D 

e8ch, 4 for £2.00. 
BA.'11vertc.eip200. 
1N• 148 genera l purpose alllcon Ip. 1NS4A GeJma.nlum 

;onerel purpose &p. 15 lor &op. 
U14582J2 gontrel purpose slllcon lp. 
1 NC002 recllfler 100 ~Iv @ 1 omp. 6p, 4 lor 2.t p . 
1N4005 rectlOereGOplv @ 1 amp. top,• for Jlp. 
1N.C007 n1cllfltr t,OOOplv S: 1 amp. t2p, • for 40p. 
BY126 rectlner COOplv @ t amp. top. 

BZX41C aerie• zenor diodes evell1ble In lhe lollowlno 
vollegoa i waltwlro end•d. 3·3V, J ·OV, • · 7V, 7•SV. iM V. 
tOV, 11V, 13V, t5V, 18V, 24V, ell top uch. 

BZX18C7V5 l ·5V une-r 400mW 10p t ech. 

RF CHOKES ll mlerohenry, 22 mlcfohen1y, \00 micro· 
henry U:p eech. 10 mlcrohenry 12p. 

COLOUR T V CRYSTALS .(433·61811.Hz wire ~ndad Up 
ea ch. 

HCl/U CRYSTAL HOLDERS moulded polylhen• P.C. 
or chntl• mountrng t Op each. 12 for ,t ,00. 

FT143 CRYSTAL HOLDERS chanl • mount/no Ip 
oach. 

MINIATURE OXLEY PTFE fe ed th1ouoh ln1ulalol8 
"drlll 3/32• hole tnd DU•h 1n•• 50 lot lSp. 

ELECTRONIQUES SLOW MOTION DIALS 1yp1 
"SM02" 6-11nd3&--t reductlondrlvewlth cl1t11mouldtd 
lronl 1lu 6l* x , . 1•1pp1led with two pointer• 1nd two 
1enle1, Ideal lor VF01 Ru ote. £4.20. 

URS1 CO·AX hH vyduty l5ohm t1ppro1. 7/10.dla. 21p pe 1 
Mtr. + IOp P•' 25 Mtr• lot POll•o•. 

FERRITE RINGS Q/ W di• . 7/W lnl . di e. 3/16' tMlck !Op 
each. 

FERRITE BEADS 1lmller 10 FX1116 4 lor top. 

3 GANG TUNING CAPACITORS 500pt per 11ct1on 
size 31· x u· x 11· new 10p. 

TETFER TRIMMERS Jachon lype Ct6 Cll. no. U.01 
PM. 2-10pf alze t • 1q. ,\. hloh 1emp. coef. leu than 
+ 100ppmf°C 40p each 10 for cs.so. 

CAl"ACITOR RINGS to s uit ac1ten on 4CX25GB etc .. 
made by Johnson USA cat. no. 124-0113-001 1llv11 
plated and boJted capaclly appro•. 1000pf SOp each. 

LEADLE&S DISC CERAMICS IOOpf 2011, SOO.w 20 lot 
15p. 

MINIATURE SEMl·AIRSPACED TRIMMERS. 1lml· 
lar lo Mullard 808 urlot. 2·25pt 10mm dla ~ 7mm high 
three pin n1lng, PC mounting Ip each, 10 for 50p, 100 
for £3.71, box 01900 tor £t7.00. 

PLASTIC SEMl· AIRSPACED TRIMMER& 7mm die. 
1·10pf 1lmtla r to Mullard type 808 aeries Ip Heh or 
£5.00 per 100. 

BF 180 V HF/UHF tr•nsi1lort 20p each, 10 lor l:t.75 • 

BF1M VHF lfan1l1tor• (replacements tor Wit.AM 
We1tmln1tor RF front end). 15p each, 10 for £1.U. 

CATHODEON CRYSTAL OVENS 6/1Zv. AC/ OC 
type MC0·2M ao°C 11 uud In March luue ot R•dlo 
Commun/cal/on frequency counter, new unuud with 
bete to 1ult HC&/U cry1t1la, only 4Sp aech. 

10.7 MH1 RADIOTELEPHONE MARKER OSCILLA· 
TORS elu 3.~ x u· x 11· reedy 10 uae complet• with 
Inte rnal bettery brand new •lock £10.M each. 

IN'°°1 /2/3/41$ RECTIFIER OIODES (speclal otlor) ell 
new mnr,..od full manufeclurers s pec. 2S tor 1Sp slalt 
which requhed. 

CA3019E 16 pin O IL.FM lF. a mp, ld o:1I for tO·l MHr FM IF 
amps In domesllc HI.fl tuneta and communicat ions 
eQulpment, llmtllng sensllivlfy 12 mlcrovolta @ -3db 
oolnt, Inte rnal squelch circuit ond audio pre·l'IMP ., 
AGC. AFC. and "S" moter oulpuls tuPPll•d compl•lt 
w l lh date s heet. brand new unuted our Drlce ONL 'f 
£1.to, dnt• sheet sopiutil e 20p. 

74 sorlos l.C. All made by Fahchlld and lull spec. dt"Jvlcos. 

SN7400, 740'2, 7404, 7410, 7420, all 10p ench or 90p for 10, 
SN7407, SN7'73, 7•27, 22p each or £2.00 for 10. 
SN747S, 40p each or 5 tor £1.to. 10 for £3 . .fO. 
SNl476, 2Sp e"ch. 
SN7492, 7•93 30p each. 
S N74197, 8Sp Ct'ICh. 

NIXIE TUBES 

ITT GN·9A j ' ch.,tactors(no declmal nolnl) side vltwlng 
sire ti• :.t +r· clear. 

ITT SIS3S minlnturo type with short lenda fits d troclly on 
10 PC board, t • chtuacters smell envelope slz~ only 
t• x i1r' dlo. with loft nnd tight hnnd decimal oolnt. 
voltnoo nominally 170v both typea bnind new tmnnu· 
fac1urlno quantltle s avallable) &op ench. 10 lor £.4.50, 
25 tor £to.OO. 100 lor £30.0t further discounts for 1nroor 
ouanlllios. a ll brand new end unused. 

DESK TOP CALCULATOR P.C. BOARDS lhoao 
contain 12 )( 7 segment displays ,3• high for ISO-v 
mu\llplu operation + approx 2l Ferranti ZTX sorles 
tranclstors, Rs. Cs. & diodes etc, barg{lln @ £t.SO each. 

POWER SUPPLY P.C . BOARDS from desk lop eel . 
culato11 2 lnm1lstor1, 1 uner, 2 c11peclto1s, 4 rea \11011, 
I dlodo 1N4006, fuse and s~elaton ool. onck of 20 
boarda now nnd unused £2:.00. 

STEREO CAR C A SSETTE/RADIO PLAYER AUDIO 
AMPS conullln• two NEC 11PCl001H2 audio ICC plus 
30 eepocllort, 30 resistors, 4 rrensislora, on PC board 
•1· x tt· approx. 3i watts RMS per channel @ 12v D.C. 
supply, Those have been removed from new unlls by 
tho ml!lnulacturor And ero not faulty In eny wny· Price 
£1.60 4Ulch or two for £3.00 you could not btJy tho 
c"pacltors for lhls prlcol I sorr~ no clrcultc:. 

CAR RADIO P.C. BOARDS (A.M.) lho1e hovo com· 
1Jlete audio :section nnd IF ataoea whlcn are doublt 
tuned 470 KHz there are some Rf compone nts trim· 
mora, coll1, awllch etc audio output must bo appro1. 
four walls . unit contains elgh\ transl1to11, 8 sir e 
7j" )( 2f', new and unused, theae are an Ideal b1111la for 
mn:ny usas lncludlng a 1op band 0 / F sol-but a·orry w e 
h11ve no chcultsl I price £1.SO each. 

ITT t0.7 MHz fillers SO KNz channel spitclng type 
'45/LOU/901 A n ew £2.25. 

VHF/UHF power u enslstor Tous tyoo R2206 £2~00. 

VHF/UHF power trnnslstor Mulltuo lypo Bl Y38 £2.00. 

VHF/ UHF powof transistor R.C.A. 1ypo 2:N3375 £2.00. 

t 0.230 MHz HCl/U CRYSTALS aecond conversion 
cry1111 10.7 MH:t 10 '70 KHz new £t.2S 3· 9 ct ccunmlc 
trlmmora 7mm dlo. 6p each. 

CRYSTAL UHlTS those contain nine gloss preclalon 
c ryatala In metal can which can bo eeslly removed thoy 
aro all low froquoocy t)'pes In the region of 84 lo 86 
KHz these nro brand new and boxod £1.00 ;>or pacil.. 
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