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~ IMPC!RTANT ANNOUNCEMENT 
atron1cs TO ALL RTTY USERS 

~ 

Catronlcs Ltd. are proud to announce the availability o f a new RTTY terminal uni t. The "Eurocat model STSB" is based 
on the well known STS unit with a number of i mportant refinements. e.g. : 

* Tuning indicator arrangement u sing LEDs to aid receiver tuning. * Built-in AFSK oscillator for use with AM, FM, or SSB transmitter. * Input gain control and level indicator to give correct operating conditions. * Front panel controls for 
170Hz/425Hz shift 
Normal/Reverse sh ift 
Normal/Reverse AFSK 
Receive/T ransmit * Housed In attractive metal cabinet 11!' x 3;• x a·. * Built-In mains P.S .U. for electronic circuits and teleprinter magnet. * Ready assembled, tested and guaranteed for 12 months. * Price only £70.00 + VAT . (£8.75). 

+ carr. (£1.25). * V ersion without AFSK oscillator £60.00 + VAT . (£7.50) & carr. (£1.25). 

Available exclusively from Catronics Ltd. 
Communications House, 20 Wallington Square, Wallington, Surrey. 

Also available : 88mH toroids-92p. 
45·5/50 Baud gears for Creed 75-£8.32 ( + SSp post). 

A selection of second hand machines l s oflen available. Send S.A.E. for current list. 

40W /2m P.A. KIT 
A Kit for building a 40 watt r.f. power amplifier for boosting the 
output of 10-wott F.M. mobile transmitters. A utomatic solid-stale 
T/R switching Is Incorporated. Design as published in September 
1976 edition of " Eloctronlcs T oday International". Complete klt­
£18.25. plus 30p post. Copy of mngazlne-30p plus 15p post. 

MICROWAVE MODULES LTD. 
Large stocks of tho following available for Immediate delivery: 
2m Converters with 28·30MHz O/P, £20.25. Local oscillator output 
version for transverter use, £22.50. 2·4MHz and 4·6MHz O/P also 
In stock £20.25. 2m Mosfct Preamplifier giving 18dB gain, £14.62. 
70cm units: Converters with 144-146MHz 0 /P, £24.75 and 28.JOMHz 
0 /P £24.75. Varactor Trlpler with 14W max 0 /P £19.80. 

SSB T ransvertor for operation with 28·30MHz equipment. 10W 
0 /P on 70cm, £109.12. 144MHz Input, £ 149.62. 2m Transverter also 
available, £88.87. 

All Microwave Modules prices Inc. post. 

~ VHF 
~ COMMUNICATIONS 

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

500MHz DFM PRESCALER 
13cm RECEIVE CONVERTER 
13cm & 23cm INTERDIGITAL FILTERS 
23cm POWER AMPLIFIER 
CALLING-TONE DECODER 

Send £1.15 for a copy of this edition or £4.35 
for all 1976 editions. Also 1977 subscription 
£4.30. 
VHF COMMUNICATIONS la t he Engllah litnguago odlllon of 1he Ger°"n oub11catlol" 
Ul<W·BERICHTE, a quortorly 1mateur radio m•vazlno npoclally c-atorlng for vhf/uhtJ 
tht technology, It 11 pubU1hed In 1p,lng, 1ummer, aulumn and winter. 

All 1pec:lat componentt requited for tt.e conav-uetlon of the deacrlbed eautpment. 
•uch et printed circuit boardt, coll formert, 1tmlconduclors and cryatalt# as well•• 
comoJtte kllt, ere 1vallabt1 fot doapa1ch direct hom Germany. Ma.ny of the prlnled 
circuit boardt, In addition to a l tw 1tlec:lt'd kJ11, are 1tocted In the UK. A price Utt of 
kits and m1ltrl1l1 11 avallable-11nd aa1 for your copy. 

Orders to VHF Communications at address below. 

DEPT. 704, COMMUNICATIO NS HOUSE, 20 WALLINGTON SQUARE, WALLINGTON, S URREY, SM6 8RG. 
Tel : 01-669 6700 Open 9am to 6pm M on.-Frl ., 9am to 1pm Sat. Closed for lunch 12.45 to 1.45. 
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RSGB NEWS BULLETIN SERVICE 
The RSGB news bulletin, callslgn GB2RS, Is broadcast 
every Sunday morning on hf and vhf, giving almost 
complete coverage of the British Isles. Its main purpose 
Is to provide an outlet for amateur radio news Items and 
announcements which, by virtue of their toplcaltty or 
urgency, cannot watt for the next Issue of Radio Com· 
mun/cation. , 

The bulletin ls prepared early on Thursday morning, 
and news Items, marked "GB2RS news" should reach 
RSGB HQ by flrst 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. 

Time 

0930 
1000 

1015 

1030 

1045 

1100 
1115 
1130 

1145 
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3·65 
3·65 

144·50 

144·50 
3·65 
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3·65 

144·50 
144·50 

144·50 
144·50 
1«·50 
144·50 

3·65 
3·65 
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3·65 

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

CNNW) 
G8GGK, Croydon, Surrey (NE) 
G13GAL, Belfast (N Ireland) 
G13TL T, Bangor, Co Down (N) 
G2CVV, Derby (N Midlands) 
G4DCH, Burnham-on-Sea (NW) 
GM3UAG, Ellon, Aberdeenshire 

(SW) 
G3PWJ, Brierley Hiii CNW) 
GBCOP, Middlesbrough (NW) 
GBGGK, Croydon, Surrey (SW) 
G8BHQ, Stockport (NNW) 
G5VO, Brldllngton (NE England) 
G3LEQ, Knutsford (NW England) 
GM3TCW. Wishaw, Lanarkshire (S 

Scotland) 
GM3HGA, Aberdeen (NE Scotland) 

An rtty news bulleUn, callslgn GB2ATG, Is also trans­
mitted every Sunday at 1200 on 3·590MHz and at 1230 and 
1245 on 144·6MHz. This bulletin carries Items of interest 
lo rtty enthusiasts. 
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South Midlands 
TOTTON ( H.Q.). LEEDS, CHESTERFIELD, LINCS, 
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Whether you a.re a listener. a n twly·llcen1ed G8, an old hand at the HF 
band•. or Mr. V.H.F •• the array of equipment currently avaJlable f or VHF 
ta moat btwllderlno. On t heae P•o•• we make a few •uag11tlons from our 
Jara• stock• tha.l m;ay help .guide you through the ma.ie. 

H you atready have 11 HF tnanscelver, or feel one day you mnr wish to use lhe 
OX bends, then, you can do far wor$e than use a tran.vortor. Perhap• the Yaesu 
FTV250 for two, and the FTV650B, suitably modified by ua:, for tour motrH. Both 
ofter complete Oe:dblllty of station dealon and requires no plugglno or unpluo· 
glng of nny lee.di, whatsoever, whon changing from VHF to HF. Al an alttrnatlvo 

FT V250 
FTV6508 

;:p~~~'. ~~~::;r:.~~: ,~~~0:1~~·. ~:.'1:~~~·2:~~1; :~~~~11'F'.·F:;~:~d1;.~~~ FT101E 160-10~ (all 2MHz) 
llem we offer lhe FT620B 6m tnin•••rter, which by •lrtuo 01111 hloh oulput fie· 100W P.E.P. with low pwr output socket 

DIGITA L II 
+ Scanner 

MMT 144/28 
MMT 432/28 
MMT 432/144 

PA 160/ 10/B L 

Quency can 1ub•t;;1ntlnllv Improve Image problem• (even pom,IUlno alnole con .. 
veralon lo 23cm). The MMT432'/144, whon. uaed In conJuncllon wllh the Yaoau 
Muaen FT221R, ttom us, wlll allow full repealeJ working on 70cm wllh tho ln·bullt 
t·6MHr shift and full 4MHz coverage, 

Should your lntorest bo purely In llslenlno. and vou hA'IO a communlcettons 
racal'lor, wo oner n ronoe of e,,ternol convortors find ampllf'lors from 4m through 
to 2Jcm, o r you mev prefer a self contalnod unit 1uch as tho FAI010. Th 11 covcua 
all UK amateur bands. from 1·8 through lo t«MHz wllh detoctor1 and tHtert for 
AM, FM, SSB, CW, olc. 

For moblle uso, ~ho range Is very wldo and the cholco difficult. For 10cm, 
racldly growl no In popuhully, n Multi U11 for FM, or for SSB o llner430, which 
with 111 OJ car VII ceoeblllty offers lnlere&tlnG posslbllll!n ol mobllo 11telllte1 
QSOa. In this vein aatelllte lransl•llon from 2 to tc. or the enJoyable lull duple• 
70-2 croasband 1houtd not be neolectod. Crtatal controlled FM transcolvera, 
1uch n the FT223, are vory pooutar. Wo would recommend lhat you seek one 
with •t least, a 20-channel capiablllly, even If you may not Intend l o uae them ell 
1t Orat. Tht mote ;,,idvanced s~nthcslscd equtpment1. whether thl1 employs 
d igit.el or cryat.ol mficd IKhnlQun, are surprlslngly uood value when looked ol 
In the long term, wHh no crystals to buy for band plan chanoes or to update with 
actlvlly. W e could 1uo;cst either a Yaeau Slumulser SOR which cove,. all ot 
2m I n 2SkHz steps and has repeater up and down shifls In tho n&eu:sary partt of 
the bnnd, or. perhaps, the Kyokuto Dlulhlil 11. This I• a dlgllatly ayntheslsed 
transceiver, covarlnu In SkHz. steps the entire band (and a receive facility to t' 9). 
A:epoater up and down shifts of 600kHz. are fitted (but we can modify lhe tr an f• 
cel~tr to provide a 1·6MHz transmitter thiU}. An automatic crystal cont,oltetd 
tone burst 11 avaUoble. H Is a scanner. This unique device ollowt you trouble· 
ftee aearchtng ol t he band In a hUherto unavallabJe form. A U fmPOrt•nt normet 
funcUont of t he transctl'ter are m11lntalned. bul In eddlUon, when scanner 11 
switched on tho unl1 tunes outome1ieelly from 1'5 to t 45·17MH.z: In 2SkHt 1t1p1, 
At soon 11 the squelch opena, scanning stops and for seven acconds you hear 
wha11aon the channel. II you melt thesmalf loggreswllchonthe microphone over, 
the eaulpment wlll lock on tho frequency. Conversely, should you not w ish to 
use that channel (say lock out the local repealer Input or output frequency) you 
ca.n momentarily aqueeze the push to talk and noxl time round, lho scanner wlll 
skip thlt frequency. Any or all of the froquency scanned may b o locked out In 
lhla manner, If 10 desired. 

A 1 the nOll stop to your moblloinstallatlon we would auooest 11 llneer ampllflar 
for 2, Iha KLM 160W outpul dovlco Is s trongly recommend&d. Olhor units aro 
avallnblo provldlno 8/JW out on 2 ar 4S or SOW on 10cm. 

If you ae&k hand held eQulpmerit(or an all·purpose lranscefvor wflh youf mmln 
lnteru l being a lsowho10), the KP202 has a Ono reputation. It Is a two wnlt truo 
walklo-tnlldo thal works well Into lls own or nn outsi de antonnn, produces e t l an st 
2W output and haa an o.icceedlngly sensitive receiver. 

For homtst ellon use. any ot lho mobile equipments wllh aullnb1o power 1upolv 
ero Quito n ll1toctory, but spoclal monUon should bo mndo of the multlm0>de 
equipments. auch as the FT22tR. Thls operates on: soloctablo SSS (remombor 
LS8 for Oscor 7), FM (with full ropcater focltllles Including Inverso end 70cm 
shllO. CW (with sldetone and seml-broek·ln) and on AM. Powered ftom mains 
or lrom 12V l t1 sophisticated circuitry Is e-Qually at home working SSB OX or 
local rao chewing on FM. 

IF ANY ITEM HERE OR PREVIOUSLY ADVERTI SED HAS WllETTED 

YOUR APPETITE, PLEASE DO NOT HESITAT E TO CONTACT U S 

AT TOTTON, LEEDS. CHESTERFIELD, LINCS OR BIRMINGHAM. 

•• 
FR101D 160-10m, 2 and 4m, 
BC bands, FM, SSB, AM, CW 

S IG80R 2m FM 12V 10W 
80 " 25kHz channels, 600kHz shift 

-••>n"-"-"'-":.">.'>."-"¢t"~ 

• . . - . : l . , ~-~; _. :;-
- - - - - . 4:. ~ - .::-- c-
~ ~ '":"" · .... ' .... . . .. _. - , · •\ .. ... . /~ 

. .. . -· ···- - -· - . - ...... • • 
FT 6208 50-52 or 50·54 
SSB, AM, CW. Ideal transverter source 

~o 
:. ~ - ::.;-.. t,, ·-=-. - · ~ .~ 
~~-=~-~ ·~·~ ... " ~--~~i~-> 

FT221R 144/BMHz, ·6 + 1·6MHz shift 
10W (plus) SSB, CW, FM, AM, 230/12V 

SOUTH MIDLANDS COMMUNICATIONS LTD. 
OS BORNE ROAD, T OTTON 
SOUTHAMPTON S04 4DN 

H•MI Otr>et. Showrooms 
<~,31> NORTHERN BRANCH 

Hout1 of butlf\eH: e.s.30: 8·12.30 Saturda1 

Cables: Aerial Southampton 
Toln: 4m51 SMCOMM G 
Tol:Totton(M211)7:W(311nu) 

' The Chamber&', No. J The Parade, NOtth Lane. 
Htadfngley. Leed•. (0532)71Zl2l. 
Open: t-5 Tuea--Sat, t-1 Thu.rtday. 
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Ltd \lfil Communications 
AGENTS: ENGLAND, N. IRELAND, SCOTLAND, WALES 

YAESU 

ANTENNAS MAKE THE STATION. THERE CAN BE LITTLEDOUBT THAT THEV 
EFFICENCY OF YOUR STATION IS GOVERNED A S MUCH BY WHAT IS OUTSIDE THE SHACK A S BY ITS CONTENTS 

MOBILE 
Con$ldor lhe Improvement a few dB'$ can bring to your 2m station. It your 99% llmo distanco Is 100 mllus (for given 1lgn11I strength) then an 
extra 9dB can pu5h this up b~150 mites glvlnayou7-fo/d lncrt<Jse In workable area. It your antenna ls at20ft,3d8 comes from a mere tOfl lncren.se, 
Gd8 If raised to 60fl (60 mllos ronge). For OX (400 mlfu) 3d8 comes from n JO to60ft chnnoo (moro where lhe te~e off Is obatruclod). 

Romembar that faGdor l ose must ba added to your recolver noi se flgure. Pro-nmps fond ettendant cross-mod) by u11 meons, but rem1tmbcr 
n change of coax (or baying or stacking nntennaa) ylelds o greater receiver lmprovomont and, of course, Qlvea you a higher ERP. 

FIXED 
You effectivoly double your roeolver sensitivity end tronsmlt power when using a 5/8 whip (over i wnvo) and on evon greater lmprovernent 

Is oftocted with chanoo from o halo ton clover leaf. 
To keep your antonnn nlofl, niountlno can be mado to tho house (caves or chimney slacJc) but for larger ;ways, resort must bo mado to a mail 

o r tower. ouyod, wnll mounted, or free slandlno es porllnlly detalled below. 

TELOMAST HAMTO WER 
TELESCOPIC GA LVANISED S ELF SUPPORTING 
10' sections without or cJw rl ggfng. Gnlvanised 1etllco 10# 10:ctlons. Fre-e-
Cerrlooe £2.75. ex·slock VAT 8% standing with cUmblng sl&ps. 
30' £2:2.as or £41.75 e/w r1001no Carriage .£3.50 e:x·stock 8% V AT. 
40' £2i,15 or £53.'JS c /wrloolno 30' c /w base orlllooo 
50' £69.95 or£St.tsc/wrlao1na ttO' c/w base orlllaoe P.O.A. 

JAYB EAM 70(4m), 144(2m) ,02(70)(Cor.oboul£1) VAT12t% 
For general work, with tho emphasfs on distant mobiles, Oscar otc, crossed 
'Y80IS e,re lncre.eslngly pooulor. However, tor me.limum gain needed to push 
your signal over the horizon we woufd suggest long yaols, on 2. such as the 
14Y/2M(oflered e•cluslvely by SMC) or lhe MBM88 for70. 
05J2m5over5slotfced £11.00 PBM10/ 2m10elo Pam 
0 8/2m over8slo lfeed .. £14-75 PBM1'/2m 14 ole Porn 
SXY/2m 5 element crossed £12.90 osnos over 8slol feed 
5XY/2m8olementcrossed £16.10 PBM18/7018 elc Pnro 
10XY/2m 10 e lement crossed £ZI .30 MBM48/70•6 elo Multi 
SY/2m S elementyeol U .20 MBMBa/7088 ele Mui JI 
8Y/2m 8element yagl £8,10 12XY170 12 elo crossed 
10Y/2m 10ele long yogi £17.20 4Y/ 4mol11ment yogl 
14Y/"2m 14ele l ongyagl £22..00 PMH21702wn.y harnus •. 
0 • /2m 4 e lemont yogi £13.20 PMH2/C Clrc. ohoslng 
Q6J2m 6 element queid £17.60 PMH2J2m 2 way ha moss • • 

C U SHCR AFT VHFOMNJ(Cerr.90ol VAT 121% 

£20.50 
£25.20 
£12.57 
£15.00 
£17.SO 
£23.40 
£24.00 
£10.20 
£1.75 
£1.10 
£5.50 

Top the lower or mounl on your chimney stack a 2m gain ve.rtlcnl. The Ringo 
Ranger (ARX2) offors over lhe conventlonol oround piano ollmlnatlon of 
unsightly rndlnls ond 6dB gnln from only 9' 6-(welohs less thnn 1flbll) 

If you prefer horizontal omnis nro a.vallablo for nat conlrol. RAEN. SSB 
mobilo etc1 etc. 

ARX2 Ringo Rang1tr145MHz £21.50 I ARX<CSO Ringo Ronoer432MHz £21 • .SO 
AR23dBRJngo Vert £12-75 ABW1«2mBlg Whoel £14.50 
A R25 QRO AR2 £15.00 ABW12SA8Whorness •. £7.30 
CX100029MHz Ringo £25.75 AS012m Squolo • • £11 .75 

BANTEX VHFWHIPS (Corrlege90p) VATl2i% 
Tho mobile season la wlth us again. For 2m. $Sh a Cushcroft, tor FM n i or 5(8 
Bantex root mounted (on tho standard or magnetic base). If tho mounllng Is to 
bo lower down uso o fonoer 3d8 antenna only. 

BH t•SMH• .. £6.35 I 70H 70MHz .. .. £4.00 
BGA f.o. f 2m fibreglass . . .£1,75 Trunk Lip Mount • . £$,25 
BGA s.s. t 2m slnlnlcas stool £8.SO Mnonellc Base Mount . • £8.SO 
85U l 432MHx £5.00 Standard base unwnnted deduct LO.SO 

T ELETOWER VERSA TOWER 
TELESCOPIC GALVA NISED 
Carriage and rloolno (RX) e:..tra. 
•2' mas I., £121.00 (RK £21) 

TILTING TEL£S COPIC 
Galvo.nlsed l aUlcc, 20' suctions 
Post, wall, pfato, socket mounts 

57' mosl .. £17UO(RK £21) P2s £t56.so w.a £t57.so 
79' most .. =~.50 (RK £49) P"J £207.00 BP60 £272.00 
101' most.. £303.50 (RK £76) Peo EUt.oo P80 o n.so 

COAX PLUGS <o & oodra) VAT6% 
Whllst It ls' undovb1edly true lhnt the UHF, Pl259 rnnoeleave much to bedestrod 
over 200MHz. thelr m~hanlcnl performance Is excellent. Wo ofter plugs In 
slandard or P.T.F.E. lnsulallon for I"" (wlth reducers for) smaller cc.bles:, 
adaptors and converters. For the d iscerning BNC, N and C types are stocked. 
For accessory coflnectlon1 wo hold from lilock phonoplugs, piastre or me·tal 
barrelled, Jeck plug1. :r· stereo or mono. mlc. plugs, power pluos. (for the 
Y.oesu range). and n wide collection of slmllar anclllatles. 

Pl259Standard UHF plug £0.Cl , 258 Sack to back(femalc) £0.80 
UHF fixed reducer • • £0.58 "T" ndaptor(2F + 1M) £f.20 
"Solderless" UHF RG8U £0.51 Righi anglo (1M + IF) £0.90 
''Solderless'' UHFUR43 £0~51 PhonoJcorloS0239 •• £0.55 

uG•• Reducers state UR43or 70 S02392·ho1esockot £0.37 

LIGHTNING ARRESTORS <o&o30p)vArs% 
By bleeding staUc llghtnlno orrestors reduce the chnnce ctn strike. They may 
be of ollhel" tho simple adlustable spnrk gap or o f tho precision gas d ischarge 
type. constlucted for strnlght In IJno or bulkhead mountlnos. 

SM566SparkPL/50 £2.2.51 NSKGos50/50 
LA2SporkPL/50 T.O.S. LAI Gos50/50 

C AB LES RF FEEDERS (Carriaga oxt ra) VAT 8% 

£7.50 
£17.50 

Feeders nre tho pofntwherc amateurs often fal soly economise. For mobrle u&e, 
a cable wllh a stranded contro (UR76} etc.), for Oited o long unsupported run 
without a eiiittonary, or allow I no the cable to alnp aoatnst the mast nre taboo, 
breakages of tho conlro conductor wlll arise with disastrous results. 

If you aro using a 3/16 cable changing to f c.on be the mo!lt cost efl&ctlvo 
lmproYemont. 

UR6750ohm Heavy •• 
U R5775ohm Heavy 
7Sohm Flat Twin •• 
300ohmribbon 

33p yd I UR39 75 ohm Medium •• 
36p yd T3278 75 ohm Distribution 
!Op ~d UR• JSOohm Solid Cent ... 
12p yd UR76SO ohm SU-end Cent. 

24p yd 
20p yd 
!Sp yd 
33p yd 

ROT A TORS £x-5 tock In Tatton for fa i l dollvery. 
VAT : Rotator• 12iY.. C11blo end dellv. 8Y.. 

Carr loge( BRS or JlO&t) FREE. Sec:urlcor delivery £1 oxttA (malnlencJ), 

A R30 (lllua. right nonrnnd conire) £39~50 
AR'O (Illus. rloht ccntro and for) £46.00 
A R33(de-hu:e control AR40) £57.50 
Big Torquo aim CO« Hoad .• £18.50 
CD•• (C.B. Illus. Joh) mod. duly .. £95.00 
Hom ll (C.B. Illus. lolO heovy duty £ 129.00 
2010/220 Stoll& though Rotator typo £41.25 
2030/220 D•-luxo S1ollo . . , • £45.50 

~iiiil .. ~ AK121 Versa1ower Mounting Kit .£3.60 
5 cor1>-AR30t•0/3J2030 . . ..oeryd 20p 
8coro- C044, Hem II •• per yd 32p 

SEND A LARGE (10 x 12) SAE OR 15p STAMPS FOR V AESU CA TALOGUE, STOCK/PRI CE, S /H LISTS ETC 

(({~-]}) J & A TWEEDY ELECTRONIC SUPPLIES LTD 
79 CHATSWORTH ROAD •HAM SHACK' ROUGHT O N 
C H EST ERFIELD, DERBY LAN E. WOODHALL SPA. 
T el: (0246) 34982 LI NCS. T el: (0526) 52793 
Open T u es.Sat. 9-S. Open Mon- Sat , 8· 5; wknd & eve by appL 
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EVENINGS AGENTS 

G3ZUL Stourbridge (03843) 2517 

GM800X 8. of Allan (078683) 3223 
GW3TMP Pontybodkln (035287) 846 
Gl3 WWY Tondrogee (071>3) 840656 

A LLQTHR !:! 
Brian Kennedy ' 
Peter Avlll 
Inn McKechn le 
Howarth Jon oa 
Mervyn Anderson 
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J & A TWEEDY ELECTRONIC 
SUPPLIES 
LIMITED 

DERBYSHIRE AND LINCOLNSHIRE 

YAESU MUSEN YEAR SMC GUARANTEE 
SECURICOR SERVICE 

TWO 
'24 HOUR' 

THE FRG7, GENERAL COVERAGE RECEIVER Ex-Stock 
UNPARALLELED IN ITS CLASS AND NOW ONLY £145 (+ VAT 12f%) .: ' .• ·- . 

. ' ' - -The FRG7 la a general coverage solld elate recolvt'!t wlth apeclflcatton& unpnrallolcd In lls prlco range, It uses a 
Barlow Wadley Triple-mi x. drift caneol llng loop for conUnuoua. spin-tuned Inclusive coverage ot Q·5 to 30MHt with 
cellbratlon accuracy better than SkHz. Frequency selection Is accompllshed by setting tho RF (pre-selector and 
rango switch). dlaHlng up the required number of megahertz, then tuning tlio VFO knob as normal. 

Tho receiver la sensillvo (O·SµV for 10dB. S + NIN CSSB)) and &table (within SOOH:t tor any 30 minutes after warm 
up) with A.M •• SSB and CW modet catered for. A 3 position audio filter, RF attenuator, dial lamp conservation 
switch. re-corder and phone sockets are fitted. It 11 mains powered, bul should tho euppl~ fall, or portable operation 
be reQulrcd, 8 dry colls are automatrcall)' switched In. 

$ ~ ... 
.... ··- .. ... - _.._ 

1; :~~ ~~-=~~ .•>~~ e ~ ~ {: 

________.. 

-~ - - -• • FT223 THE NEW 2M. FM TRANSCEIVER 
£139.50, 3 crystal pairs; £152.50, 8 crystal pairs <+ v AT n !-%> 
Tho FT223 ls a.o FM tumscef\lor opcralina on23 crystal controlled chnnnels (or by external VFO) across 144 to 
148MH:t. For moblle uses It is sate; illuminAlod: motor (RX'$' and TX out) :tnd main dial (when cryshtl up). 
LEO's lndlcato: squelch open, high 10W or low 1W operallon, on elr , or If the sgeclal fre1:1uency I s selected. 
Housed In heavy mc-tal case and 6Uppllcd comgleta with mounting bracket cables, connectors. microphone, 
etc. , Ills eQuolly •! hom&as a compact(7" x 2Y (31 >< 8}"(10")) ba•• station with a 12V PSU, (0·45A RX, 1•2A 
L TX, 2·3A HTX). Tho dual conversion rccel 11or Is sensitive (mosfet RF and mher). and sclecllve, (12kH1 al 
GdB) dell\lerlng 2W lo the lntomal 3• or on oxtom:il •n sgeakcr. A swttchablo repeater access tono bu(at end R 
tone squelch option (Sub nudlblc sQloctivc cnl llng tone T/RX) ' are all fcotures of this now high quality, low 
prlco, lranscclver. 

THE FT301 RANGE 
LOW PRICES 

EX-STOCK AT NEW 

The new FT·301 transcolvor range (with options Installed) offers: Full solid slalo 
12v OC working, external matching mains gower supplies: wl1h speak.or, and an 
e11ttemal VFO are o:vallable. Plug In board construction. 100.lOm operation in SOOkHz 
segmonts, MSF and CB receive. RF speech processor, nolse blanker, front panel 
controlled \IOX (with M.O.X.) and P.P.T., semi brnok·ln ko)l/ng with side tono, 
clarlfler with soparuto ONfOFF swrtch1 11 .. x 5• x: 1a1-·, 25kHz eryslal calibrator, 
Jnte.rnal VFO or t1 crystal i:ier band (or external VFO with same faclllty) 3W audio to 
Internal or external speaker. 

The SMC73 General Coverage Receiver 
The SMC73 ls an ell Solid State, Mnlns and 12V, communications receiver covering 550kHz to 30MHz ln four 
overfopging ranges. Frequency readoul rs by two Illuminated dlnls tuned by coalll11l 1pun elumlnlum knobs, the 
largor for gl:!nerol covC!rage, t ho Inner for amateur band 00-80m) band spread (sol by use of lntemal 3·5MHz crystal 
callbrat<:>r). 

SMC73 ex .. tock, onl y £114.50 + VAT 

FET's ere employed In the R.F. Ampllfler, mtxcr, VFO and BFO (these latter two stages being fed from independent 
s tablllsed suppllc!l) ensuring good sensitivity, stablllty (electrical and mechanical) dynamic range, (helped by 
adjustable RF attenuntor), and marked freedom trom 'pulllng' of both the locn.1 and beat lrequoncy oscillators. 
An tnternal loudspea1<er(but with lacks for 'phones and external speaker), Ulumlnated slonal meter, 50239 (UHF) 
coax. socket and binding posts for antenna, swUchillblo enveloi:ie (A.M.) and product detectors (SSS/CW) (pro· 
vision on switch for possible fitting of FM demodulator), are all foatures of this exciting new tow price receiver. 

Microwave Modules Transverters 
From Ten, Six 01 Two Metres (a '101 etc. a '6200 or a '221R). 

10W oulpul. balanced Tx mixers. low spurious ~ 
content. high sensitivity with dyriamlc range. 
Full converter range stocked. S.A.E. detalla). .. .. --. .. 
(VAT + 12!%) 
MMT144}28 or SO 2 mcrtros £19.00 • • 
MMT432J28 or 50 70 contlmotres £97.00 
MMT43Zl14• Double conversion £133.00 

YAESU CLOCK 
Analog clock with automatic advAncing 2• hour 
Ume zone hout disc oMng, al a glance , time In 
prlncipal cltie-& or time zone. Bnltery powered, sel f 
•tar11no, shock re-slstant, 

OTR24 only £13.00 (VAT +8%) p & p 3Cp • CRYSTAL FILTERS & CRYSTALS (P & P 20p VAT EXTRA at 12.5%) 

' 

TRIO & STANDARD FM crystots Cl46A, C826MB, I 
TR2200(Gl. £3.75 pair. £2.00 single, 

YAESU FM crystals FT2Aulo. FT224, FT2F, FT2FB 
(£3,75 pol r. £2.00 single) 
Simplex S (0, 12, 16, 19, 20-24) Slmplox S (0, 20-24) 
Duplex R (0-9) and IR (0-9)(T & R) Duplox R (3·7) ond !R {3-7) R 

YF3CF350350Hl f" 101 cw £11.00 I YF90H600600Hi 9MHl CW 
YF3CF600 600Hz F• 101 CW £18.00 YF90HZ.4 NkHz 9MHz SSB 
YF30F1212kHz F• 101 FM £11.00 YF90F1212kHz 9MHi FM 

G WHIP HF MOBILE (Carrino• 90p) VAT 12!% 

Trlbonder I0-.20m ( + Lfl • £16.10 I LF40, 80 or 160 .. 
Multlmoblle 10/ 20(+MM) . £19.00 MM40.80or 160 .. 
Fle>lwhlp10m(+ Ff) . . £13.35 FF15,20,&0,80or160 . • 
Basemountj~holomount •. £2.20 Tolucoplcwhlpforcolls .. 

£4.'7 
un 
£5.4>' 
£1.85 

YAESU and olt'aer crystals (£2.20 each) 
FT200 (8), FT301 (S), FT101, FT75 (8). 
38.666, 42, SO·SMHi SSB carrier crystals (HC18/U) 
9 & 10·7MHi 

£16.00 I YF107M600600Hr 10·7MH% CW £16.00 
£16.00 YF107M2.42-4kHz 10·7MHz SSB £16.00 
£18.00 YF107M12 121!Hz 10·7MH• FM £16.00 

TAVASU HF MOBILE (Carrlage90p)VAT12}%) 
Whip Chrome2 sect.60~ 
Bai.se sectloh chromo 16-
Rcsonntors t00-15m . . 
Adaptor 24 to 20 t.hreed 

£3.88 1 Base h&avy duty . . 
£1.94 Complete mono bander 
£3.88 Complete S band et •• 
£0.55 

£5.18 
. • £14.95 
. - £25.92 

ROGER BAINES G3YBO 
7t Chat.worth Road, Che11ertl&ld. D erby 
Tel Chesterfteld (02411) 3012 
Open Tuos~Sat. t-.5 

*PRICES EXCLUDE VAT, a or 1Zl % * 
ACCESS-BARCl.AVCARD-l'llAIL ORDER-H.P. 
ttema on lhla. or other SMC ndvortlsements arc 
avallablo ftom SMC, SMC Loads, Tweedy & Agenls 

JACK TWEEDY G3ZY 
1H am Sha.ck', Roughton Lane, Woodhall Spa, Lines 
Tel Woodholl Spa (0526) 52793 
Open: Mon-Sal9·5; weekends & eves by appointment 
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AMATEUR RADIO 
CHAS. H. YOUNG LTD G3VFV 

Y AESU'S BARGAINS \lil 
now in BIRMINGHAM! YAesu 

WITH A 2 YEAR GUARANTEE v 
We take great pleasure in announcing that in association with S.M.C. we are able to offer the 
largest range of HF and VHF equipment in the West Midlands. 
Our renowned servicing facilities for Eddystone are now extended to cover all SMC's range. 
We hold literal ly millions of components in stock, for the enthusiastic constructor. 
Come and browse around, callers are made very welcome. 

FT221R-NOW COSTS LESS! 
FT221 R-NOW costs less, we have beaten lnOatlon and can offer at lower prices than 
last year. As an added bonus all new SMC supplied FT221 Rs cover 4MHz and are 
equipped with 600kHz and 1 ·6M Hz shifts. 
YAESU's state of the art. fully modular, plug In board. multlmode. 2m transceiver 
renders over the boards 'rats nest' wiring obsolete. A 134MHz, VCO. automatic varicap 
tuning of transmitter and receiver, gives you an exceedingly clean signal, sensitive 
receiver combined with good strong signal handling. 

FRG7GENERAL COVERAGE RECEIVER UNPARALLELED IN 
ITS CLASS. Ex-stock. WITH 2 YEAR GUARANTEE. NOW COSTS LESS! 
The FRG7 is a general coverage solid state receiver with specificationsun paralleled In 
its price range. It uses a Barlow Wadley Triple mix drift cancelling loop for continuous 
spin tuned inclusive coverage of 0·5 to 30MHz, with calibration 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 (0·5µV for 10dB, S "'- N/N (SSB)) and stable (within 500Hz 
for any 30 minutes after warm up) with AM SSB. and CW modes catered for 
A 3 position audio filter. RF attenuator, dial lamp conservation switch, recorder and 
phone sockets are fitted. It Is mains powered. but should the supply fall or portable 
operation be requi red, 8 dry cells are automatically switched In. 

.:-. ' -· .... " - ' : -· 

! • .. - ~ - - --
. • ·~~:~ ~ :--=~:7.:. ·~ .~_. ~ • ~ ~ ~ = 
• • 

YAESU * KEN * KYOKUTO * SMC * BELCOM * MICROWAVE MODULES * KW etc. 

A NTENNAS AND ACCESSO RIES : 
We now have a large range from stock Jaybeam, Hygaln, Cushcraft, Mosley, Bantex, COE, for details and prices see the main SMC 
Advertisements In this magazine. 

EDDY STONE SALES AND S ERVICE: 
Our usual full, personal attention to your requirements. Manuals for Eddystone receivers are avallable phone for details. Eddystone EB35 
Mk. Ill in stock at £200.00 - VAT. 

Multim et ers and I njectors (Carriage 75p VAT 8% ) 
80 Microtest £14.50 68G Microlest £18.50 68R Mlcrotest £22.50 M63 Injector £5.95 

AMATEUR RADIO (Chas. Young Ltd.) 
170-172 Corporation S treet, BIRMINGHAM B4 6U V 

T el : B irmingham (021) 236 1635 Open : Mon-Sat 9.00-5.30 
Mu lti-storey Car P ark at rear of shop now open 
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\lfi)_Y_A_E_SU_M_U_S_EN_ 
YV FT301 SOLID STATE 'i.?~~ 

FT301D 

Y AESU'S fully solld state transceiver llne features the latest In 

technology:- Bandpass !liters with wideband PA eliminates PA 

tuning for band changes, RF speech processor, IF tunable 

rejection control, full no compromlse top band to ten (2MHz) 
coverage 

PROFESSIONALLY ENGINEERED TRANSCEIVERS 

FOR THE UNCOMPROMISING AMATEUR 
FT30tS 10W analogue 

FT30t 100W analogue 

FT301SD 10W Digital 

FT301D 100W Digital 

FT30 ID FEATURES (WITH OPTIONS INSTALLED) 

160-10 metre Inclusive coverage 
Multl mode USB-LSB-CW-AM-FSK 
12VDC (234V with FP301 & FP3010) 
11*" (14") x s• x 1 w. 22 lb weight 
Silky smooth precision VFO drive 
Readout to 100Hz (d igital version) 
11 fix channels per band Segment 

Semi break In with sldetone 
4 models-10/100 Dig/analogue 
RX on M.S.F. (5MHz) and CB 
Front panel microphone gain 
R.F. derived feedback circuit 
Rejection tuning (l.F. passband) 
RF speech processor (In l.F.) 

FT301 SPECIFICATIONS 

Adjustable carrier level 
Fully switchable 3 position A.G.C. 
Clarlfler (IRT with RT and TT) 
600Hz, 2·4kHz, 6kHz bandwidths 
Triple PA protection circuit 
100kHz crystal calibrator + MSF 
Switchable 0 xed noise blanker 

Frequency range Sensitivity Input power 
160-10 metres transceive bV for 10dB N + S/N @ 14MHz > 200W PIP A3i 
M.S.F. and CB receive S electivity > 200W DC A1 (50% duty) 
Modes SSS 2·4kHz at 6dB (1 ·67 :1 SF) > SOW A3 and F1 
USB, LSB, CW, AM, FSK AM• 6kHz at 6dB (2:1 SF) Audio response 
Frequency stability CW* 600Hz at 6d8 (2:1 SF) O·S-2·7kHz ±3d8 
> 100Hz/iH (A.W.U.) FSK as SSS Carrier suppression 
<100Hz for 10% line change Spurious responses > -40d8 
Backlash SOHz or better Image > - 50dB Sideband suppression 
Antenna impedance Internal spurious <11..V > - SOdB 
50 ohms, nominal Audio o utput Spurious radiation 
Power requir ements 3W (int. and ext. speaker) > - 40dB 
234V AC with FP301 Audio distortion Dimensions. 
13·5V DC MA RX 21A TX < 10% at 3W output 11*' (14' ) x 5• x 11*•. 221b 

*THE FT301D AND ACCESSORIES ALL YOU NEED FOR A COMPLETE HOME STATION* 
The FP301 D AC PSU with built in The FV301 external V.F.O. for split The Y0301 : - Monitor; TX (1.B-50MHz 
speaker, 12/ 14 digital clock and frequency working with a 11 crystal @10-SOOW) RX IF(9-10.7MHz). Scope 
optional automatic CW ldentifler. channels (per band segment). 4MHz BW. 2 Tone Osc., etc. 

~~,,,;,....~ 

' .- _·- -:- . 
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• FP301D 

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

FT301D • FV301 

OUR AGENTS 
South Midlands Communications Ltd, 
S. M. House, Osborne Road, Totton, 
Southampton, Hampshire S04 4DN 

. _ - - .·.-. - ;-:: . 
• 

"l 1'.lt':IJ. ··* • • V0301 • 
Western Electronics (UK) Ltd, 
Fairfield Estate, 
Louth, Lincolnshire LN11 OJH 
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THE COMPLETE RANGE 
Koop 11 to your10H, won•t you, but did YOU know lhat we havo tho widest ninoe 01 
VHF and UHF oqulpmont avallabfe to meet tho moat altlnoont roqulroments of lho 
dl1cornlno emetour radio enthualast, who Is contlnuou1l:t ondeovourlno to keep hie 
ahack up lo dolo without upaeulng his bank manooor. 

lt'a no aeerel, though, th al we have recently expanded our entire production capaclty, 
onabllno u1 not to Juat manufacture our standard renoe ol nrst cfassVHF/UHF 

M MT1'4/ 21 

l .F. 
Pr I co 

MMCl44/ 21 

l .F.'1 
Prlco 

144MHz. 
144MHz linear all·mode Lran1verter. 
Futures: to watts RMS output oowtr. 

30d B receive oaln. 
2·Sd8 noise flguro. 

At rlal changeonr achlQvtd by a pin diode &witch. 
28--30MHr . 
£11.88 Inc. VAT 

S1nglo conversion 144MHi rocolvo convortor with protachtd dual 
oote MOSFETs. 
Typlcal gain: 30dB. Noise noure: 2·5dB. 
12-14, 14-16, 18-®, 24-28, 28-31lMHi. 
£20.25 Inc. V AT 

MMC14C/ 21LO: At above unit but hat an ed te buftor empllfler at t16MHz for use 
In transver1ers. 
Provides SmW 11 I 16MHr. 

Prlco £tl.SO Inc . V A T 

M MCl44/ Z 

l.F.'o 
Ptlco 

MMAl44 

Prlco 

MMCt 2Ml 28 

l.F.'o 
Price 

M MVt2" 

Price 

Double c.onversfon 144MHt tttelve converter which achfeves 
good Image refeciion at low Intermediate frequenclea. 
2-4, 4-eMHz. 
£20.25 Inc. VAT 

Low nolso preampluter wlth two Independent outouts. 
Typlcol gain: 18dB. Noise figuro: 2-SdB. 
ALSO AVAILABLE FOR 70 and 136MHz. 
£14.63 Inc. V AT 

1,296MHz. 
1,296MHz receive converter ullU1lng a h~brld ring mixer, with a 
molched oal r ol scholtky diodes driving 1 MOSFET l.F. amplifier 
TyolC<1I gain: 25dB. 
28--30, 144-l'6MHr. 
£3.13 Inc. VAT 

1,296MHz varactor triplor. 
W iii accept up to 30 w•lt• of C32MHz drive end ach1eves 60% 
eftlclency. 
UJ.75 Inc. VAT 

converter1 and va11tctor trlplor,, which have gained world wide ecclalm ovor t(lYera1 
yeara1 but to nrouao now Interest by l aunch Ing on to lho morkot certain now pro· 
duels t uch ea our 50MH1. and SOOMHz frequency c.ountar1, + 10 SOOMHz proacalor 
end our late1t range of nll·modo lln9ar tranaveflera tor t44MHz. nnd 432MHz. 
Thi• month wo are b,leOy reviewing this wide u1noe, but ploe&e do not hoalt:ate to 
contact u1 olthor by post ortelephono for any technlcal dolllllt, or to reciuest detalled 
data sheett for any ot the products menlfoned bolow. 

MMT W / 21 

l .F. 
Prlco 

MMT43Z/144 

1.F. 
Price 

MMC432(21 

l .F.'o 
Prlco 

432MHz. 
432MHz a11·mode linear tranaverter. 
Futures: 10 waUt RMS ou1put power. 

30dB reeetve oatn. 
3·0dB notae noure. 

A erial ch:.ngeover achieved by a pin d lodo 1wftch. 
28-30MHr. 
£109.13 Inc. V AT 

432MHr DOUBLE CONVERSION otl·modo llnoor trensvotler. 
Fonlures: to wattt RMS output power for 10 we11t t«MHz Input. 

10dB racolve onln. 
3·0d8 nolee Oguro. 

Actrlal chrmooover achieved by a pin dlodo 1wltch. 
: 144-146MHr. 
: . £ U l.63 Inc. V AT 

'32.MHz receive converter l eaturlng 2 RF ampllOcrt end• MOSFET 
ml1er. 
Typlc:1t gatn: 30d8 . Noise ftgufo: 3·1dB. 
14-16, 18-20. 28--30. 144-146MHr. 
W,75fno. VAT 

DIGITAL PRODUCT S . 
MMDOSO : Six dlOlt SOMHz frequency countor. 

Froouency range: 0·41S-SOMHz. 
Input u nsltlvlty: Beller lhan SOmV RMS. 

Price ae.96 Inc. VAT 

MMDOS0/ 500 Six dlgllSOOMHz froouoncy counlor. 
Two ronoes: 0·45-SOMHz. 

: 50-SOOMHz. 
Combined version of MMOO!IO and MM0500P. 

Price £15.32 I nc. V A T 

MMD SOOP Divide by 10 oreseaJer to give SOOMHi capablllty when used with 
MMOOSO. 
Fully TTL compatible. 
Oulput level ls 2·5 volls p.p. 
Input unaUlvtty: B.etter I hon 200mV. 
Ftequ1ncy range: 50-600MH.r. 

p,lco W.00 Inc. VAT 

70MHz. 
MMC70/ 21 MMC70/21LO : Slmllor to MMCl44128LO. Rocelve converter for 70MHz. 

Similar lo MMCf44/28. Fentutes buOered local osclUotor faclllly at 42MHz for tronsvurter 
1.F.'1 
Prlco 

4--1·7, 14-14·7. 18-18·7. 28-28·7MHr. 
£20.25 Inc. V AT Prlco 

UI O. 
£22.50 Inc. VAT 

Just a phone call will put you In touch with our experienced sales and technical 
staff, who will be pleased to assist you with any queries you may have. 

Incidentally, A LL of our products are FULLY GUARANTEED FOR 12 MONTHS. 

MICROWAVE MODULES LIMITED 
BROOKFIELD DRIVE, AINTREE, LIVERPOOL, L9 7 AN 
TEL: 051-523 4011 TELEX: 628608 MICRO G. 
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MAIN 41'i.i~ATLAS SOLE ~~.VA ltl 
AGENT ~_§~ RADIO INC. AGENT~ ELE C TR ON I CS 

PLUS-

252 

GO FIXED OR 
MOBILE WITH THE 

Sensational 
ATLAS-210/215X 

SUPER SELECTIV ITY: The Atlas lranscalvars tanture an 8·pole crystal 
ladder nucr designed especlallv for Allas by Network Sciences of Phoenix, 
Arh:onn. This filler represents a major breakthrough In fil ter deslon wl lh 
unprecedented skirt selectivity nnd ultlmat~ rejection. Its superlor selectivity 
hes boon 1ellorod lo to~e lull advantage of tt'ie e:a:tremely wide range or signal 
levels thnl lho A llns front end Is capable of hnndllng. 

NOT JUST AN IDEAL MOBILE RIG 
-BUT A SUPERB BASE STATION 
BY ANY STANDARDS 

The Plug-in Mobile Mount has specially designed rear con­
nectors for DC power input, antenna jack, and mic. jack, that 
match the same connectors on the A tlas transceiver. T hus 
all necessary connections for mobile operation are made in 
seconds by merely sliding the unit into the mobile mount. 

Fixed station operation is achieved in the same easy manner, 
since the Atlas Model 220-CS Console Supply has the same 
rear connector system as the mobile mount. The internal 
speaker is automatically disconnected, and the front facing 
speaker in the console is turned on. Also, the mic. Jack is 
brought out to the front, as well as a headphone jack. The 
Model 220-CS operates on either 110 or 220 volts, selectable, 
50-60 cycles. 
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YOUR FIRST CHOICE FOR Y AESU MUSEN! 

THE FT·221R AND FRG-7 P I CTURED 
HERE ARE ONLY TWO ITEMS IN 
THE LARGE Y AES U RANGE WE 
CARRY . PLEASE NOTE OM's-WE 
NEVER ADVERTISE ITEMS WE DO 
NOT NORMALLY STOCK. 

KEN PERFECT G3FIK 

As direct 
importers 
we offer 
you-

Vil 
* Largest selection * Large stock of spares * Full w arranty servi ce 

YAESU v 
* Free S ecurl cor deliv ery on major 

items 

GENERAL COVERAGE RX 

A COUPLE OF STAMPS (NO ENVELOPE) BRINGS THE FT-221 R, FRG·7 OR ATLAS LEAFLET. A POSTAL 
ORDER OR STAMPS FOR 25 PENCE BRINGS THE LATEST YAESU MUSEN MAIN CATALOGUE 
TOGETHER WITH OUR CREDIT VOUCHER VALUE £1 FOR USE AGAINST YOUR FUTURE YAESU 
PURCHAS E. 

GM's PLEASE NOTE: OUR FULL-TIME BRANCH - AMATEUR ELECTRONICS UK-SCOTLAND ­
IS NOW OPEN AT 287 MAIN STREET, WISHAW, LANARKSHIRE. GORDON M cCALLUM, GM3UCI, IS AT 
YOUR SERVICE DURING NORMAL BUSINESS HOURS AND WILL BE VERY PLEASED TO SHOW YOU 
THE LATEST PRODUCTS. TEL: WISHAW 71382. 

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

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

508-514 ALUM ROCK ROAD 1497 
021-J27 B I R M I N G HAM 8 Telex337045 6 JI J 
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ELECTRICKERV 

H you o.rc considedng the purchase of a 
multl mod e VHF rig, consld11r lhe fac11 1hat 
the TSTOOG lt $0 out1tandlng i nti I re1oocta 
lhat II ls being uaod •• tho ce-nlro bu11dlno 
bloc.k for e• tendtd 1lAtron laellltios br 
many radio amateurs and duto"er1. 
Tyoic•I M$glc Boxt s for dolnO lust this 
i:ue shown below. 

Maotc bollC No. I 11 tho Microwave 
Modules MMT 4.3'2/ H4 linear transvtrtor. 
By u1lng Ihle In conlunction with your 
TS700or lOOG; )'O\l havo oll their o-ccolienco 
a nd t11c:lllllu dupllcated on 70em t11n1m1t 
end t~colve. 10 Walls outpul and • hloh 
pitrformonco rKolvor In tho MMT "32/144 
give you too two band performance at 
modost cosl. Tha llanavortc-r It: avall1bl• 
d l1oct from us ond It normally In 11oe~ &1 
allUme• 

Maolc box No. 1 I& Iha Oatono Ele c· 
tJontct UC/1 uo-convorl~r. Thh amutno 
bladl; (aCl\l11ly gr•y) box turn• your TS700 
or 700G lnlo •fully synlhultod HF tt celvu 
h1.vlno conllnuoua coveraoe from 90il.Hi lo 
30MH~ In lhlrty IMHi: bands. All the 
rt-e•lve f•c.l lltlu ol lhe TS700G art avall­
t bl .... AM rot lhe btObdCUI 1·t0Uon1 •nd 
1he1an. ahlpplng, etc .. LSB end USB fot 
lhe SS8 ac:llvlty on ell I.he amateur band• 
from 160 to ,0 metru, or RTTY In con. 
Junction wllh M15glc 1>o1; No. 3 . 

Pin 001n1 1unlno accu11icy Is ouaranleed 
by lhe TS'TOOG 1~Hz r~adout ~md eny lo 
reed d/11. Truly o.n e xcellenl station add!· 
lion lor the VHF amateur. The UCll la 
ove.lloblo only ftom Datono Elee11onlct. 

Maolc: bo11e: N o. s b the T0224/0M110 
RTTY combination. This a11 seeln; ayo 
u1od lnconJuncUon with lhe TS700G and · 
lhe UC/I !urns those jingle bellt fnto I TV 
dls.r:il 11y a nd addt a lutlhcr interul lo your 
amateur radio aetlvlt-t. There la • turprl1• 
Ing amount of RTTY activity on Iha am11ltur 
ban.di but tht avoreoe a mttour (tnd his 
wilo) have btten put oft lht mode by lt1t 
nnd to u .. a danll.lno nolsr teltprln!tr 
u 1ht reado1.1t d~vlc1. Ttle T022• ends all 
lhnt by converting tho ATTY sloo•l Into • n 
ciully foad dlsplav on a TV ectH n. (An, 
VHF TV • ti can b1 ua&d). Full dcitalla ol 
tho s.y11em are e.valle.ble from us, e.a are 
the unlt1 ttternu lve.1. 81t1e r 11111. wh)' not 
Yilll us and see the whole s.yatt m In 
opentlol\; It really t Hma llh Ye O ldo 
Magic.kt 1.I work. If you promlH not to lall 
anvOnt. you can see lomouow'a ntw• •• 
well •••• 
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ilhe TR2200GX ropre· 
sents tho vory best of 

TRIO design. 11 Is the 
latest In the llne of con· 

tinuous progress from the 
first TR2200 and mnlnt.alns 

tho TRIO tradlllon ol top 
Quality at o reatonable prlco. 

The TR2200GX hns nil the 
foatutet lhal you could want­

high power output: sensitive 
recelYer: Ooxlble use from Internal 

batterloa or oxl<!rnal power using tho 
lead supplied; built In remoYable 

toloscoplc antenna wllh floxlbtc whip 
evallablo: bullt In metering ol signal 

strength, trcm1mlt output and battery 
condition; fitted with twelve channels al 

row, low prices. In short, nil that you could 
want. 

All operator controls oro placed for maximum 
convenlonco on lhe lop fece of tho rig and a 

protoctlvo tarrying case Is Included In tho 
prlco. 
The matching accessories Include a tow 
ampltner for mobllo uso, which lncorporatos 
SWR protection and o rooulaled supply for lho 
TR2200GX: a Quick refoHe mobllo mount ond a low 
cost recharoenblo battory po.ck. 

Tho TRJ200 from TRIO. Not contont wllh 
having tho lead In 2 metro hrindy porta.bloe, 
TRfO have oono o •top forward and pro­
duced tho beat 70 cm poatabloto match. 

Tho TR3200 11 a really tortlnc rto: ovor 2 W 
out, with switched reduction to 400 mW lor 
local contacts: tallorod soooch response with 
a now llmltlno nmpllflor and now microphone, 
give tho crisp 1pocch q1,utllt1 you 11ko. 

Excellent receiver porformanco with double If 
fillorlng at t0·7 MH< and 455 KHz with no Iott than 
nve limiters to gu.aronteo noise froo performance on 
flvon tho weakest slonals. 

The VB2200GX Is tho molchlng 10 Watt mobllo ampl!Oor 
tor the TR2200GX. It wlll al so mntch any of tho previous 
TR2:200 series eQulpment. Small slto and low wolght for 
easy filUno fn any vehicle mako tho VB2200GX a must for 
t he operato.r who wants tho very bost at all worlds, por1ablo 
end moblle. 

M81A mobllo mount for TR2:200 sorle11 and 
TR3200. £t.4S Incl. VAT. 

12 chnnnel capabllUy with throo channels ntted, 
($U8 1 18, 20.) Supplled comploto with all tho usual 
accessories aJ Iha TR2200GX and Including the now 
5/8 wave high gain removable antonno. 

The VB2200GX Is self contained and puts out In excess of 
10 Walts for 2 Wotls drlvo p-0wot. It also contains a fully 
regu le.ted supply for lho TR2200GX driver, and has positive 
SWR protccllon for lhe PA translator. The ompllflM may 
bo switched out or Clfcult If roQulred, but tllll provldos tho 
regu lated supply for tho TR2200GX. 

The VB2200GX Is supplied completo wllh all connoetlno 
lca~:ls and Is rnady to go. Prico? only £45 lnctudlng VAT 
(12,l,Y.). Compare thol wlth any others. 

PRICES Inc. 1Zi% VAT 
TR2200GX £ 130.50(ntted 3 chonnels) 

CllO.OO (ntted 12 chonnel•) 
VB2200GX £45.00 
TR3200 £171.00 (fltted 3 channels) 
MBIA £9.4$ 
NICad pock Lt.lZ 

Solo Jmportcrs 
LOWE ELECTRONICS 
119 Cavendish Road 
Matlock Derbyshire 
Toi : Matlock 2817/2430 

Don't fOfOot, lho following accessorlos 
oro provld\ld with tho TR2200GX and 
TR3200 ' 
Removable a.ntonnl!i 
Carrying c:nso 
Shoulder strap 
Baltory cha.roer 
External powor lead 

free 
!tee 
free 
free 
ft•• 

$TRIO 

FULL DETAILS OF THESE AND OTHER TRIO PRODUCTS IN OUR CATALOGUE. Send only 30p in stamps 
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TR7200G £175 

STRAIGHT TALK -
or ' Wilson's wittering again'. 

In m~ opinion. lhe TR7200G Is 11111 tho but two n1ctre FM rig on lhc rnatk(!I, I 
agree that there nre somo qulto Ouhy newcomers wfth nll sort& ol gimmicky 
ooodru bul none ol them ofter the basic lnoredlcnl which TRIO put ln10 all their 
OQulpmonl. " Oh aye," they all eald, .. wots that?" QUALITY, that's wot. 10 
1 n1pplly replied. 

It connot be mere coincidence thot many ropoaler groups. who aro usualty 
short o t the teady <oel your wallets oul), ar• lashing out good money to buy tht 
TR7200G receiver section for uae as the reot:alor rec-elver: 'cos Jt's the best, you 
aee. One group.-l don't thin~ I thould tell you whlc.h-but NAway I dloross: havt 
both 7200G receive< and 1fansmttter working u the repeatetr. 

The fact Is, the Quality which TRIO bulld Into all th~lr products meke lho90 
pfoducts capable ot teJdno c:ommefclal punishment wl1hout flinching Utke tho 
lady giving f reoeh lessons two nights up) end thoso of you who are smerr onouoh 
to own tho TR7200G will aoroo that It hes tho ume Indefinable touch ot clan 
which you Giit wlt h a Rolls-Royco. or a S1Yll• Row aull, not thet I should know 
with mo clapped oul Mini and Blll"t cul down trousers to wear. 

A e far ns electrical performance 11 con corned, tho TR7200G Is simply auperb. 
Tho 1rcn1mllter output Is typlcoflv 15 Watt1. tho rocel'lcr aensltlvJty on currcnl 
1hfpmonts ts 20dB ciulc?tng for 0·3uV lnpul- ftnd I cnn proYo ft, but moro of that 
anon. The audio Quality: well, lot'• fnco It T RIO make mftgnl flcenl Hf .. fl OQUIP· 
mont and tho ex-pertlse ls carried O'lar Into lhelrcommunlc.ollons trantcelYer1 so 
It's 'VOi)', very good. 

Tho special touches though, aro dotalls llke lhe 22 cht1nnel dfal being engraved 
with aU R end S cho.nnel number• 10 th1t when you are uslng the rlo. the dial 
tDY• Ra when you are on R6 and not t omo meanlnaless number. ll also has 
channels 1pecla1ly de1ignated for your loc•t n1Uer nets or Raynet. 

inc. VAT. FITTED 10 CHANNELS 

Ooten1 llke the LED under th(I channel number belno RF powered and only 
llohtlno on those chftnnals flltC!d wlth receive cry1tol1. The ••on°alr" lamp Is also 
RF powered from the t ransmit crystala ao you know proclsely what cryalal s you 
have In !ho rlo. How fllbout thobest enolnoored mobllo mounl on the m1Hket g!ving 
lnHAflt alldo ln/sllda out lnstallaUon with no naaty lltllo 1crow1 to Oddlo with. 
You cftn oven padlock t he mount so I hat the ouy who 1teals your rig also ht\$ to 
steal the car(l'm not sure lhnt lhia Is an advein1ao1 In so moot the larger cities ... ). 

Ootellt llke the fully urlable PA p rotection which gradually reduces powoc 
Input to tho PA when SWR lncruses. This allows you to contlnue oporatina 
when your moblle antenna aels wet (and rain really does change the SWR on 
moac entonnu). You may be surprised to find th1t thfa protection Is not fitled 
on some rio1. Just an example of cornar cultlno that TRIO wlll not entert.ain. 

Evon the outer case o f the lR7200G 11 dust and 1pl11h proof ond retlecls tho 
TRIO concern wUh Quality. The tono goneralor for reooator access l a the TRIO 
e•cluslve lunlno fork controlled osclllntor which guarantees stability enn when 
the Interior of lhe r ig l s being cooked due to sllllno In a hot car on a summer da)' 
-or frozon In winter, TRIO detal I Quallty agaln. 

There Is no doubt that the TR7200G 11 lhe best mobile FM hanscel..,or avallable 
nl any prtco. Those of you who have 1oon ond handled the TR7200G wlll, I'm suro, 
soon bocome happy owners. Thoso who are nol Quito 10 dl1crln1lnet1no may 
chooae lo buy somethlno else, possibly on tho grounds ol otica. 

So. how rtbout a price of £ 175 lncludlng VAT 11112fY. nnd fittod 10 channels? 
Thi• wlll covor nlOSt UK e.cllvlly and &hould you reaulro o lhcr channels for loce1 
not ftCll..,rtv theu can always be nttod at wlll. Romembor, should you require a 
chonnol which does not coincide with a 25kHi: 1pol ffequency, you cnn f'O a 
cr)'atol: the fellow wl1h his 25kHl spraccd aynlhcalur cnnnot . 

TR7200G. For all reasons - IT' S THE 
BEST, FORGET THE REST 

I nollcod Inn rocenl ad for the F• • 7 rece.lnr(S.W. Mio March) 1hat "'The outpul 
l1 11ouroed- ... I thoughl ihalthlswas 5omett'llng thal ~ou only did to con5tlpated 
cets, bul If you own an F .. 7 which needs ,u.purglng, contact your local vet Ima 
medlalel)' before there Is a nasty e-.ploialon. 

Thouohl I'd rorootten dldn'I vou? How can I prove Oie TR7200G pC?rtornlonce? 
Woll. l 'vo j u1t spent 21 thousand smacl!:er1 on a new a1la1lnglng alt·donclng 
algnnl oonorator-and 1hls Is whore a synlhtsbor ronlly conlos Into Its own-In 
a slgnol oonorttlor. Tho dear old Mtuconl TF995/AS1 (two of I hem) haYe now bcon 
pul oul to grns, ovon lhough they .oro cansldocably bettor thnn tho gonr I 've soon 
In nlot t workshops . I have a lways Insisted thnt nw workshop faclllUos had to bo 
bottor than thou o f any other dealer In lho country, since lhls mean5 thal you, 
tho customor, can bl! assured that your oqulpmonl It correctly malnlt1lned. Poor 
em. I t!:VOn oonsloned on the TF7'91 dovlatlon meters nnd replnced them by the 
lo.IHI Racal automatrc see:rch and lock metor. I thought his htce would nev~t 
smlle eoctln. All pnrt ot lne service back-up which you wlll receive only at lowe 
Eltcltonlcs. 

NEW DEVELOPMENTS 
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f ollowing the recent s.uccessful use of the "leaky leeder•• technique for proa 
vldlng rad io eommunlcaHon In mfno th•ftt and 1unnels, we ha~• been carrying 
out ttlel1 aimed at adaplino thl1 ay111m for a motour use. 

Tho ldoa of underground aorlala 11 not now, havlna been described by Ct.1r1on 
In tho " Submarine Communication JournAI" u Iona ago as 1963, but has not 
been brought to the altentlon o l the radio aml'llour ftatetnltY. 

Tho bnslc rnquh ement Is n l ength of hoovy duty con1dal feeder having 1pcclnlly 
woven loose outer copper brnld. This 11 bur lod In l h& ground at a dopth of 1S­
and as far as siossible In a atralght ltno. Tho length of lho cable ahould bo a 
muHlplo of a hart wave on the lowest freQuoncy band lo be used, I.e. 132' for all 
band covt1ravo from SO to tO molro.t. Account must bo taken ot the velocity factor 
ot the cable In use, normislly0-66for solld dl electrlc cable. This would reduce the 
length of the prooosed ao metre eerlal to only 87' thu1 making It rather ea.sle• to 
Install. The remote end ot the cable 1hould be left open circuit e1ectr1cally but 
phy1lcally well waterorooftd before burylno. 

A good quality SWR brldge •hould be used between the (lansml tter and tha 
burled feede.r, In order to monitor 1y1ttm operation although th& nctuet value o f 

SWR doot not matter loo mueh owing to the unlQue method by which the signal 
11 radl1ted. 

Aa you know, 1tat1dlno w.avn. on a coulal f eeder can cause 1odl1llon hom lt­
thlt I• the heart of the system. A ny power fed Into the lealiy reeder wlll be coma 
plctel)' radiated lnlo tho earth and, as wo use the corth t.s one helf of tho enlenna 
In vortlcal radlalor1 such as tho oround p lane, lho burled letder aystem Is slmply 
the ruv<1r10 of this. 

EJCellont al gnat reports have boon received using lho oaporlmental aystema ot 
Matlock and Soulhnmolon and we were moat p leased 10 bo ln..,olved In the trlo ls 
at tho request of 1he originator Mr CYtton. The onl y noto of caution In respecl of 
thl1 IVlttm la lhat use of high power moy cause 1ome d lelecttic heating of the 
ground and damage 1·0 grass root1 so one mut t nol bury the antenna across 
l1wn1 or other Grassed areas. Any 1m11I domestic anlmals are also In danger of 
btlno t 1puroedl 

f urther detalls on the buri•d antenna and 1uppllt1 of the 1pectal poor Quality 
loo so braid cable can be obtained ltom Mr Cur-zon ot Sub~MerlneCommunlcation$ 
Ltd Jn Southampton. 
A h applf A SH"ll to all m y readets.. 

Hf AO OFFICE 111 Cavondl1h Road, Motlocko 0 1<by1hlro. T oi. - · 2*11 or l.QO I L m. to I p.m. 

LOWE 
ELECTRONICS 

a lt.ANCH OFFICES Communluttons HouH, 20 W •lllngton Square. Welllnoton. Surrey. Tel. 01-119 6700 
Soho Houso. 362--4 Soho Road, H11nd1worth, Blrmlnghlm. Tef, 021·554 Oloe 
27 Cookrldoo SlrH!, Leedo. Tel. 0532 4521157 

AGINTS Alen GW3YSA. 35 Pen-Y-Waun. £fall Isa!, Nr. Pon!yprldd. Tel. Newton l lantwll 3809 
EVININGS ANO WEEKENDS John G3JYG. U Horvard Rood, Rlnomor, Lewu, SuutK. Tai. Rlngmer 9t11071 

Sim GM3SAN, 10 Elll1mulr Road, Bollllu ton, Nr. Glu gow. Toi. OU·nl 0364 
OP'INING HOURS: l -5.30 T\IES OAY TO 8 ,\T\IRDAY INCLUS IVE 

S END Jep IN S TAMP'S FOR FULL CATALOGUE & PlllCI U S TS OR Sip TO INCWOE OUR ANTENNA BOOKLET. 
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antenna specialists 
"THE ULTIMATE CHOICE" 

A8Pl55 

1»-174MHz tw 3dll 
Goin. DC Grounded, 
8110 Station Ant. 

Power C..pobllllJ 100W. 
Termination S0•.239. 
Complete with mount-

ing br•ckott for maat• 
up to 1l' O.D. 

Av11t1blo now. 
't4M plua 1Sp c1ul1g1 

ASP-.iK 

~Hz $dB Gain Be•• Station Coif neat 
Power c.opabllllJ 100W 
Termination F•m•I• 'N' 

Type connDdor. 
Complete with mount­

ing brackets for meat• 
up to l f'O.O. 

A•allablo now, £15All 
plut 7$p Clfr, 

11 NEW! 
rl HELICALll FOR THE FOLLOWING 

PORTAllLEB 
Trio TR2200GX £S.15 
Trio TR3200 £S.35 
lcom IC·2t5 £S.IS 

• (p & p for hollcal1 40P) 

. -~-,,64~,._~· 
" 'i . ,,. 
• • 
l? 

FOR AMATEURS WHO 
DEMAND THE BEST 

ASPAMOUK ~ 
1'4·t48MHz Gdll gain 

DC Gtou-ndod Baao 
Station Collnear. 

Power c.opablllty 350W, 
Length: IPPfO)(, 12' 
WalghH approx. 41b. 
Ralod wind YtlocllJ: 118 

mph • 
TotmlneitJon: Male 'N' 

Type Connector • 
Avallablt now • 
£47.ZS plu1 £2.00 car­

r l1g1. 

MOBILE ACCESSORIES l 
ASPNlttUK ~ 
~»-«OMH1 12d8 Gain. 

0 8trfP9• of QuaJlty" 

K-2*l 
No hole boot mount. 
1ulta.ble fort• hole anap 
In mount. NJll'.t adapt­
able for other mount1. 
£3..1t plus 50p poa·t and 
p11cklng. 

H•w M99n•Uc Mount ..... 
Shown with ASP629, 
but 11•0 fits ASP393, 
ASP677 and ASPECIOT. 
Complete with ID' RG­
sau cable. 
U.11 c:ilua !50p po1t 11nd 
packlno. 

DC Grounded 8u1 
Station CoJlnter. 

PoworC1peblllb'280W, 
Leno th approx. II°. 
Weight 1ppro1. 9"15tba. 
R1ttd wfnd v1locl1J l28 

mph. 
Ttlmln1Uon Mate 'N' 

Type Connector. 
Avall1blo 11ow. 
£105.ot pluo U.50 

cur11; 1. 

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

-------------------AVAILABLI! PROM---------------- ---
LONDON 
Lee Electronlca Ltd. 01-723 5521 
Amateur Radio Exchange. 01-579 
5311 
Terry Barnett, G8BAM. 01°556 9366 

KENT 
Thanet Electronics. 02273 63859 

BEDFORDSHIRE 
Alan R. Morris, G4ENS. 0582 414179 

AVON 
D. G. Smith, G3UUR. 0225 833433 

YORKSHIRE 
The Amateur Radio Shop. 0484 
20774 
Nick Sheard, G8KL Y. 0274 51913 

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

CHESHIRE 
Bredburat Electronics. 0829 260708 

SCOTLAND 
Ian Mckechnie, GM8DOX. 078683 
3223 

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

NORTH WALES 
Biii Davies, GW8AHI, QTHR 

J. YU, 21 Langley Avenue, Surblton, Surrey KT8 8QN 
SOLE DISTRl•UTOR TO THE AMATEUR TRADE 
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First ANNIVERSARY CELEBRATION SALE of 'Iii"! 
We at WCllClft are celebrating the first anniversary of the \'I// 

YAESU 

v opening of our factory in Louth by offering BARGAIN PRICES on 

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

us-ORDER NOW-OFFER IS FOR LIMIT ED PERIOD .... 

* * * YAESU " ANNIVERSARY" PRICE LIST * * * Model Price VAT Total Model Price VAT Total 
FT101E £399.00 £49.87 £448.87 FT221R £299.00 £37.37 £336.37 

FT75B } Sigma-SOR £199.00 £24.87 £223.87 
FP75B £269.00 £33.62 £302.62 FP2AC/B £65.00 £8.12 £ 73.12 
DC75B FTV250 £139.00 £17.37 £ 156.37 
FR101 S.Dig £359.00 £44.87 £403.87 FT3010 £580.00 £72.50 £652.50 
FR101D £319.00 £39.87 £358.87 FL2100B £234.00 £29.25 £263.25 
FL101 £315.00 £39.37 £354.37 FRG7 £144.00 £18.00 £162.00 

Other models in the "301" range also In stock-ask for prices. Al l models carry the WESTERN guarantee and 
delivery is FREE. 

ORDER now to avoid disappointment-CHEQUE, CASH, H.P., ACCESS, BARCLAYCARD accepted­
maybe even coffee before long I 

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

SECOND-HAND 

Send SAE for our up-to­
date second-hand lists. 
Part exchange accepted­
send details for a quota­
tion. 

SILVER JUBILEE QSL's 
From Western Electronics Press. 
SAE for details. 

PLEASE NOTE: A LL BRANCHES CLOSE FOR EASTER APRIL 8-11 INCLUSIVE 
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Elczct1onic1 <uH> ltd 
Elevate . . . with the Westower ... "the STRONGER ONE" 

* STANDARD TYPES, RATED AT 75 MPH WITH FULL LOAD QUOTED * HEAVY DUTY TYPES, RATED AT 100 MPH * MODELS FROM 25-119'. ALL T ELESCOPE DOWN AND TILT OVER. * MODELS FOR ALL SOIL CONDITIONS, WITH/WITHOUT CONCRETE. * DESIGNED BY CHARTERED ENGINEERS TO BRITISH STANDARDS. * CONSTRUCTED OF HIGH QUALITY SPECIAL ALLOY STEEL. * STANDARD MODEL 40% STRONGER THAN SIMILAR TYPES. 

A Heavy Duty is well worth the extra . . . Compare ... 
Size Head Load at 75mph Price (inc. VAT) 

3S (58ft) 125 lbs. £322.92 
3HD (58ft) 250 lbs. £383.40 
4S{75ft) 35 lbs. £410.40 
4HD (75ft) 661bs. £452.52 

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

Heavy Duty is up to 100 % stronger than Standard 
Other WESTERN Products •• •• (Prices inc. post and VAT) 

P M2000 SSB/PEP Wattmeter (3·5-30MHz), none other like it, £48.60 
ASW·1 5 way ANTENNA SWITCH-earths unused sockets, £3.85 

BA·11 :1 Balun, 1kW rated, S0239 socket, for wire aerials, £5.91 
WE587 (PL259) UHF coax plug, Includes reducer, 51 p 
WE590 UHF in-line connector, 35p. 
WE592 UHF T-adapter, £1.03 

} 
Pius 32p post up to 10 Items. 50p over 10. Over 50 
post free. 

STOP PRESS!! PM2001 VHF PEP meter coming-WATCH THIS SPACE 

Wc1tcun Elctct1onic1 (UH) ltd 
HEAD OFFICE (ALL Mall/Enquiries) 

FAIRFIELD ESTATE 
LOUTH, LINCS, LN11 OJH(Tol.Louth(0507)4955/6) 

RADIO COMMUNICATION April 19n 

A gents: LES LYSKE. Gl3CDF. NEWTOWNARDS (0247) 812449 
ALAN CAMERON, GM30GJ ALLOA (0259) 214653 
DAVID SMITH, G4DAX, WATFORD 42819 

SHOWROOM S al: 
LOUTH : Op on 9-12, 1· 5 p.m. MON:-FRI Sal . by appointment. 
SOUTHAMPTON : I WEST PARK ROAD, Tel. 0703 27464 Open 

TUES.-FRI. 9.30·1, 2·5.30. SAT. 9-4 p.m. 
LEICESTER: MAY'S HI-Fl, CHURCHGATE, Tel. 58662. Open 

MON.·SAT.9-6pm., CLOSED THURS. 
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PAUL 
GJVJF Cf ;]IICOMI. 

THE UNBEATABLE 
PAIR FOR VHF-FM 

MORE AND MORE PEOPLE 

ARE GOING TO BE SAYING 

"I LIKE ICOM" 

Two excellent rigs have been 
added to the popular ICOM 
range: The 215, a 3W hand port­
able, and the 240, a 10W synthe­
sised programmable mobile 
transceiver. 

DIICOMl IC-240 £198 

Tho IC·240 Js the 5lart of a rovolution In 2 metre transceivers. II has all tho advan· 
In.gos ot the highly populBr IC-22A. with Its easll'f sel~tod 22 Channol capebillly, 
but does It all with a phase foclced synthesised system. Hence you cnn program ll 
tor all 22 channels WITHOUr HAVING TO BUY ANY CRY Sr ALS. Cnnnnols aro 
hard wlrod using diodes according to croarly deacrlbed fnatrucllons. We suppl'f lhe 
UK veraion wllh 15channets already wlrod in, these bolno 10 slmoleic: ands repeater. 
Thus there are 7 mor., rrequoncles for you lo program at your own whim-Ideal lo< 
RA VNET and local net uu. You can program for any ol the 80 channels nl 2SkHz 
SS>acino between 1 .. 4 and 146MHi:. 
As an optional eictra, a scanning system will bo avallable shortly whi ch wlll scan 
all 22 channels. 
The IC·240 has the same excellent FM performance as the weU known and h ighly 
oooutar 1c-22A. 
OupleK.Ctor repcaitor use) operates by shlfllng the RECEIVE frequency. This moans 
that by switching to SIMPLEX when using a repeater channel you w lll automctlcally 
be listening on tho INPUT channot of the repeater without hii,vlng to wire In speclal 
''Reverse Repeater'' channels. A 1750Hz tone burst Is, of course, bullt In. 
The channels already prp~rnmmed nre: 
SIMPLEX SO, Sl6. S17, S18, St9. S20, 521, S22, S23, 52•. 
REPEATER R3, R4, RS, R6, R7. 

NOTE: PRICES MAY VARY ACCORDING TO THE STATE OF THE 
POUND ANO VAT 

[f f]IICOMI IC-115 £162 
(with 12 channels fitted) 

ICOM are plessod l.o Introduce their flrst FM porlnblo and n c:uorul look ot the 
foatures wUI soon show how Qopular It's going 10 bet. You con &JSe It ANYWHERE. 
Change vehicles. use 11 In the ahnck or take It for a w~lk lo the local high spot and 
you have the high quality FM communlcallon, for which ICOM are so fanlous, BYBll· 
able all the time. The batteries aro laroor than lhose of Its competitors, thus olvlng 
considerably lonaer llfe. Tho 3 wall output and high sensiti vity receiver makes 1t n 
useful main station sel, whore It can be ol)erated from an exlemal power sul)ply and 
a good antenna system. Thus the IC·21S can be a good 61orllng point for the man 
who has Just oblalned his llcence and wants to gel on 1he air without tuwlno to 
spend too much monoy. 
The unfl Incorporates 15 channels to select from: 12 by the main channel selector 
and a further 3 by the function swlleh. All crystals are plug-In type HC·25/U and are 
the same as the crystals used In the popular IC-22A. Being lundamentnl crystals, 
lhoy nre tunable over a reasonably wide nmge nnd a sepnrnta trimmer Is supplied 
lor oach crystal meklng accurate frequency adJustmonl possible. This Is very 
Important 1or optimum results with minimum lnterforence. 
Tho output power can be.$wltched to 3W on HT for long distance woJkor0·5Won 
LOW for short distance contacts orworklno a nearby rcpcotcr. Battery consumption 
la minimised In lhe LOW power mode. 
Sockets for ex.terno.I power and anlonna aro provided on lhe rear. Tho antenna 
socket tokes a standard Pl259 plug and, a folly collapalble antanna Is bullt lnto the 
IOt> of the rl g . This can bo unscrewed and romovod lo provide a screw socket for a 
flexible helical antenna. W e have had on A ntenna Spcclallst Ocxlblc antonntt 
specfalfy made and tuned to suit the IC+215. 

Why not see and buy the oxcellt'lnt ICOM r•nue at your nearest Thanet agent-phone for an evening or weekend d • monstrallon. 

LONDON-Terry GSBAM (01-5569366) WALES-Tony GW3FKO (0222 702982) NORTH-Poler G3TPX (022678 2517) , • , Poler has 
SCOTLAND-Ian GMBDOX (0786833223) MIDLANDS-Tony GSAVH (021) 32112305 outlets In 
DEVON-Bob G3PQH qlhr NORTH WEST- Gordon G3LEQ (Knuhford (0565) «<>•O) HULL- Tony (CM$2 886392) ond lhe NORTH EAST 

HP TERMS NOW AVAILABLE 

YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM 

THANET ELECTRONICS 
t43 Reculver Road, Beltinge, Herne Bay, Kent (02273 63859) 
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Cf llICOMI DAVE 
G4ELP 

THE MOST POPULAR LITTLE SSB RIG ON 
THE MARKET 

Cf i] IICOMl IC-202 '172.00 
INCL. VAT (£35.00 deposit) 

The IC-202 is a 2 metre SSBJCW transceiver designed to be operable anywhere, 
like most portables, but with big station features such as a very effective noise 
blanker, RIT, S .!. RF meter, and a full 3 watts output. Two bullt-ln crystals In the 
stable VXO allow operation between 144·0 and 144·4MHz. If you wish to expand 
1he range of the IC-202, lcom have also provided 2 spare crystal scockets for your 
convenienc(\. With a s light retuning of the lC-202, and Installation of a special 
crystal, you may also work through Oscar. 
The aluminium dlecast frame provides a very strong yet light housing for the 
2 circuit boards and the aluminium sides snap oft easily If service Is ever neces­
sary or to change the batteries. 
The IC-202 operates on 9 Inexpensive C cell batteries, or an ex1ernal 13·8V DC 
source. We recommend the I C-3PS which not only provides power for the IC-202, 
but also doubles as a stand and holder for the IC-20L 10 watt linear amplifier. 
You can use the built-In whip antenna for portable use or another antenna con­
nects to the external antenna connector on the back of the IC-202. 
We feel sure that you will have years of last ina enjoyment from an IC-202, manu­
factured by the leader In communication equipment: Inoue Communication 
Equipment Corporation. The signal Is as clean as you would expect from ICOM 
equipment-It won't get you into repeaters unintentionally I 

FEATURES : 

* Power Indicator LED 

* Sand RF meter 

* CW or SSS 
* Noise Blanker 
* 4 position crystal switch 
* Sulit-In speaker with socket 

external speaker If requi red 
* External VFO socket. 

for * Dial calibrated on tOkHz i ncrements 
with a total coverage o f 200kHz. The 
operating frequency Is read by add­
ing the frequency shown on the dial * 
to that shown on the crystal switch. 

Whip antenna and socket for 
external antenna 

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

External 13·6V DC input or internal 
batteries 

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

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

Charger, £12.00 + 50p p & p. 

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

YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM 

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

Phone 02273 63859 (2 lines) T elex 965179 

Di rect Ansafone line (evenings) 64283 

RADIO COMMUNICATION April 19n 
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• WATERS & ST ANTON 
TELEPHONE HOCKLEY (03 704) 6835 (2 LINES) 

70cMs MULT1-U11 
HEAD & SHOULDERS ABOVE ALL OTHERS 

LATES T VERSION FOR UK MARK ET NOW WITH 17SOHZT/11-ENGLISH HANDBOOK--CHAN NELS FITTE0 -£2U Inc. V AT. 

K EY T O CONT ROLS: 1. Auto..scctn channel Jndlcalot. 2. On..off/Volumo conlrol. 3. Scr1n-squttlch twitch . .t. Aulo/M1Jnu.tl :switch. 5. Manual sc:an 
switch. 8. Fixed channtl lndlcalor. 1. Manudl channtl ulector. a. Rec'11v~r lncremenlal tuning control. I. Hloh/ low pow~r swlkh. 10. Mlcrophontt 
soclcet.11. S·melttr, c:entJ" ze10, 1( lndlc.ttor.12. Transmll Indicator 

The FDK~U11 ls a born leader. 70cms Is a demandfng band, requiring the highest 
standard of engineering and e lectronlc design. The FOK·U11 Is doslon&d to mont 
this high apectneoUon. lt la the onl~ 70cma tranacelver to have stood tho test of an 
Independent RSGB review In Radio Communication (December 1976) and Is now tho 
most wldoly us&d 70cms: transceiver In use today. A loo)!; et lls boelc spec11lcatlon 
nnd design wlll confirm Its supromo leadership In 70Cma FM. 

The receiver employs a trlplo conversion superhet with a Orst IF of 45MHz to 
onsuro high lmage relccllon. (Other rlos employlno a first IF of 10·7MKz at 70cms 
roolly do havo im3go problem al) Triple conversion also facilltates tho use of much 
lower frequency convertlon crystals resultlno In supotlor frequency atablllty. The 
signal from nntenna passes through a 2 stage RF ampllnor and mix.er housed In a 
completely acrooned box. Thia It one of the hotte1t tront ends we have come across 
and confirmed by the RSGB rovlow·' uv gives bettor than 20dB quieting. The &lgnal 
thon passes through a 2 stage 10·7MHz crystal Olter (a nice design point thlal) and 
on to the main 4.S5kHz IF chain embodying 6 stagos and switchable wide and narrow 

FREE CREDIT 
For a llmltod period you may purchosean FD K ttanscoi ... er and spread your payments 

ovor6 months without paying e penny extra. Thfs oflor applies only to UK.licensed 
tt.matours. Ex.ample: MufU.11, deposit £Ct.68 and 6 pa)lmonts. Multl-U11, deposit 
£42.SO and 6 payments. Phono or wrllo fot full dotnlls and beat lnflotlon. 
For lonoerperlods up to 30monlhs wo can ofter very compctltl voratost 

NEW! 80/40M MINI-DIPOLE 
EL...COX Oeluxo baJun-fod •'Mlnf·Dlpolo". Approx. l(lnQth 75ft. Supplied comploto 

with apeclal balun for perfect matching and tvl reduction. A completo set of hard .. 
wato la supplied Including an Inverted "V" kit. The hlglt uou traps are com• 
pletely weathorptoof yet lloht Jn woloht find a unlQue claDJ vinyl covt1red copper 
element 11 employed toenauro that the nntenna lasta for years. 1kW rating. 
COMPLETE SYST EM £27,00 
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nuers. This ensures really hard llmiting and superb adjacent channel solecttvlty 
not realised In other models. Tho receive channel crystals operato a back lighted 
dial so that onl y ch~nnols londod wllh crystals are Illuminated. And of cou11e the 
now famous prlorlt)' chnonol scAn ensures continued monltorlng of the main 
simplex chnnnola. (Beware of rigs boasting channel scan ndaptora-they almply 
lock onto tho local repeater and stay there!) But pe1haps ono ot Its most osaentlal 
features not Included In any other rig Is lhe receiver Incremental tuning. On 70cms 
fhls really Is esscntlttl. 

Tho tran1mrttor section omploya a hlghly stable oscl llotor chain and Is phue 
modulated by a well tailored ttudlo s.o<:tlon tor that distinctive, fully deviated signal 
now so famlliar from tho many u.u•s opcratlno through the U.K. and con11nontal 
repeaters. The driver nnd PA stagas arocompletely enclosed In a motal box together 
wlth 11 very sophlsticalod filtor eoctlon producing a slgnnr ao free of apurloua output 
that lt mo~ls commercial speclflcatlont l Tho PA Is fully protoctod and n-ormally 
o lvos 12·13wattsoutput. 

for 2 metres Multi-II 
Com plete wit h Autoscan for safer 
driv ing I Fitted 7 channels plus t one 
burst £199.68 Incl . VAT. In stock now 

RADIO COMMUNICATION April' 1977 



ELECTRONICS FAST 
MAIL ORDER 

SERVICE TELEX 897406 

MULTl-2700 ANOTHER FIRSTI 2 METRE RIG 
MULTIMODE WITH 'OSCAR' FACILITY USB/LSB/FM11/FMw /CW /AMj'OSCAR' 

NORMAL/REVERSE 

REPEAT 

VOX/IRT/CALIBRA· 

TOR 
DX SPEECH CLIPPER 
HIGH/LOW POWER 

NOISE BLANKER • • 

10W/1W OUTPUT 

12v/230v SUPPLY 
DUAL VFO CONTROL 

DIGITAL OR ANA· 
LOGUE PLL FOR 

STABILITY 

£449 inc. VAT! SEND FOR BROCHURE 
LARGE STOCKS-FAST SERVICE 

FOK YAESU TRIO MINI-PRODUCTS HY-GAIN JAYBEAM COE MICROWAVE SOLID STATE QM-70 
NIHON DENGYO POLAR ELECTRONICS SAGANT STOLLE MFJ DRAKE SHURE G-WHIPS BANTEX SEIWA 
N-SEIKI KEN MARC. 

JUST PART OF OUR EXTENSIVE STOCKS 
MI CROW A VE MODULES 
MMC 2m. conv. IF2·44·628-30 £20.25 (3Gp) 
MMC 70MHt<onv. 28-30 £22.SO (3Gp) 
MMMC 70MHz conv. 28-30 + local 

osc. 
MMC2m. conv. 28-30 + local osc. 
MMC 70Cm. conv. 28·30or 144--1~6 
MMC 1296/14'or28-30 
M MOOS0-50MH1c:ounter • • 

£22.SO 
£22.50 
£22.50 
£28.12 
£68.15 
£27.00 

£109.00 
MMD SOOPSOOMHz.pre--sCl!iler 
MMT 432/2& 70cm. transvorter 
MMT 432./1~ 2m. transvortcr 
MMT 1'4/28 2m. transvcrter 
NIHON DENGYO 

.. £149.62 

(36p) 
(36p) 
(36p) 
(3Gp) 
(36p) 
(3Gp) 
(36p) 
(36p) 
(36p) 

LlnCJt·2Mk. ll 2m. ssb tcvr.12\o. OC 
Unor--43070Cm. ssb tcvr. 12v. DC 
LA-1062m.100W. llnoar 
R115Erog. p.s.u. for llnor·2&UO •• 
SOLID S TATE MODULES 
2m. or.Cm Europa trnnavcr1cr 200W 

pip •• .. •. .. . • 
2 or 4m. com1erters IF 2-4/4-6/28-30 
70cm. converter IF 14•-146 
2m. boxod pro-emp 
PA32m. mfnlo.turo pre-·a.mp board 
WATERS 

£88.87 

£184.SO (£2.SO) 
£296.25 (£2.50) 
£200,25 (£2,50) 

£31,50 (£2.50) 

£109.15 
£18.00 
£18.00 
£8.72 
£6.27 

(n.c.) 
(n.c.) 
(n.c.) 
(n.c.) 
(n .c.) 

Stablo tono-burst modules 1750H1 £3.13 (25p) 
POLAR ELECT RONIC DEVELOPMENTS 
Maonum 2m. trAnaverter • • • • £151.90 (£t.50) 
Wavemoler65·230MHz .. £19.00 (50p) 
432MHz llno•r 230Y AC .. £151.90 (£1.50) 
Magnum2m llnoar230Y AC •. £151.90 (£1.SO) 
QM70 PR ODUCTS 
2 & 4m. converters 28-30 £18.00 (350) 
7ocm. convortert 28-30 IF £19.SO (3Gp) 
12DGMH1 converters . . £14.00 (36p) 
Cobra 70cm. tran1vertor £86.00 (75p) 
Solld 1taleamollfler £49.50 (50ol 
VHF A NTENNAS B Y JAYBEAM 
4Y/4M 4olomontyagl £11.45 (£1.75) 

5Y/2M 5olomontyaol 
8 Y/2M 8 olemonl Y•OI 
10Y/2M 10 olemonl yogi 
PBM10/2M 10 olc. carnboAm 
PBM14/2M 14 e le. parabeom 
5:<Y/2M 5 ele. crossed yagl .• 
8XY/2M8 olo. CIOsaed yogi •• 
10XY/ 2M 10ete. crossed yaol 
04/2M Cele. auad .. 
Q6/2M6elo.auad •• 
05/2M Seto. •lolled 
08/2M 8 olo. slot led 
XOJ2M crossed di poles 
UGP/ 2M g round ola.n~ vortrcnl 
H0/2M Mobl lo hnlo hood onlv 
HM/2M Mobilo halo with mnst 
PMH/2C 2 wny phoslno harnoss for 

circular pohul;ri:tlon 
PMH2/2M 2 way phasing h:unoss 

for 2 of 2 motro crntonnns 
PMH4/2M ~ w4y phnslng harness 
SVMK/2M mount ing kit 1or vcrtlcal 

pol. for2 slotfods. 

UHF ANT ENNAS BY JAYBEAM 

£5.96 (£1.00) 
£8.10 (£1.00) 

£19.35 (£1.50) 
£23.00 (£1.50) 
£28.3S (£1.75) 
£14.50 (£1.25) 
£18,10 (£1.50) 
£23.85 (£1.75) 
£14.85 (£1.SO) 
£19.80 (£1.75) 
£12.35 (£1.25) 
£16.55 (£1.SO) 
£6.40 (£1.00) 
£8.95 (£ l.00) 
£3.55 (SOp) 
£3.09 (£2.75) 

£4.60 (75p) 

£8.15 (75p) 
£14.85 (£1.00) 

£3.4S (75p) 

08/70cm.Sele. slol tcd .. £14.05 (£1.25) 
PBM18/70cm. 18 olo. oorebeam £16.85 (£1.50) 
MBM48/70cm. 48 ole. mulllbcnm .. £19.65 (£1.50) 
MBM88n ocm.88ole.mul llbeom .. £26.30 (£1.75) 
12XY/70Cm. 12 010. crossed yngl . . £27.00 (£1.SO) 
PMH2f70cm. 2 woy ohos I no harnen £5.30 (75p) 
PMH4/lOCm. 4 way phasing hlltnoas £11.10 (£1.00) 

M OBILE ANTENNAS SY J AYSEA M 
TAS 2m. 5/Slh glass fibre whip 

with 4m. of coblo • , 
US 70cm. colln~a.r 5·6dB gain nnd 

4m.olco:ble 

L F A NTENNA SYSTEMS 
EL40X compact 60/4C dipole do 

luxe with belun, h;itd ... waro, Inv. 

£11.BO (£1.00) 

£11.90 (£1.00) 

0 V" brackets. spoclal protected 
copper wt re, etc. 

Q· Trnp compact 80/40 dloolo kit 
79fl. 

0 -Trnpcollsonly 
MINI· PRODUCTS 
HQ~t 10..20m. compact 1·.ZkW yaol 
C4 10.20m. compact 1 ·2kW Y(lftlcal 

ROT A TORS 

£27.00 (n.c.) 

£14.62 (£1 .00) 
£7.98 (60p) 

£84.37 (£2.00) 
£38.25 (£1.50) 

AR30 ontenna rotator 
AR40 nntcnnn rotlltor 
CD« nntonna rotator 
Ham 11 anlonna roh:ttor 
CD bearing 

£.C.4.40 (£.1.SO) 
£51.70 (£t.SO) 

.. £106.85 (£1.75) 

Stello 2010 antonna rotator 
Stollo2030 antenna rot:ntor 
Stolle ollgnment bearing • • 

H Y-GAIN A NT ENN AS 

£145.00 (£2.00) 
£C.21 (SOp) 

£4e.50 (£1.GO) 
£51.05 (£1.50) 
£11.25 (50p) 

12AYQ 10·20m. vortlcal2lcW. £31.60 (£1.50) 
14AYQ 10·40m.vcrtlcol2kW. £.S3,CO (£1.SO) 
18AYT/W B IO.SOm.verllenl2kW. £72.45 (£2.00) 
T H3JNR10-20m.yaol600W. .• £108.00 (£2.00) 
TH3 Mk310-20m. yagl 211W £154.12 (£2.llO) 
BN86bnlun 2lcW. £13.50 (50p) 

S T A TIO N ACCESSORIES 
MFJ audio filler bonrds 80/110/180 

Hz 
Shure 44( tnble microphone 
Sh1Jro 201 hand mtcrophono 
SWR1lnglomotor • • 
SWR dunl meter 
Telegra ph koy 
Drake low pass fl Iler 
Fl!rrito rinoa H"for a .t.I. . • 
HP3A high pass Iv fillers .. 
Soto110HP7 nl·cads 
Sot 019 HPll nl-cads 
Bnlun Insulator SO ohm (boama or 

dlpolo) 

£14.62 (60p) 
£21.9S (£ l.00) 
£9.85 (50p) 
£9.8$ (50p) 

£12.65 (50p) 
£9.75 (50p) 

£18.00 (75 p) 
34p (8p) 

£2.S3 (15p) 
£9.72 (75p) 

£18.20 (£.1.00) 

£8.43 (50p) 

MAIL ORDER & HEAD OFFICE : HOCKLEY AUDIO, 31 SPA ROAD, HOCKLEY. ESSEX. TEL. 03-104 ms (2 llnH) 

ALL PRICES INCLUDE VAT CARRIAGE AT COST 

A GENTS-G3XTX J.R. Eloc1<onlc1, 198 Collier Row Lano, Romlord, Eu8'. T oi. Romford(0708l 63956. 

G300T Bredhurat Electronic•. Wiiiowbrook. School Lene. BunbUf'1, Ch11hlre. Tel . Bunbury(OB29) 260108 

GM3GRX E<lc Simpson, 8 Droulo Road, Falklrt. Stlrllng1hl<0. Toi. 0324-24-121 

MONDAY TO SATURDAY 9 A.M. TO 5.30 P.M. EARLY CLOSING WEDNESDAY 
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ELECTRONIC DEVELOPMENTS 
Professional Quality for the Amateur 

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

Ou' Tr1n1verter I• fully Y AESU como"llble and m1y bt operaled with most other 
HF tranactl't'trt. Otlve r·eQuhed 1t 28MH1 up lo SOOmW . Power lnout up to 200 
wette (50" tfllclenl). Eoch Transventr la 11lonod using our SPECTRUM ANA· 
LY SER to ob1aln en ex1remelyclean outout tptclrum. Microwave Modules rocelv1 
conver1111 111 fiUod to all our Tr1n1v1rt111. 

PRI CE £1SUO Inc V AT 

WAVEMETER 65 - 230MHz 

Gfneral coverage VHF Ab1orp· 
tton Wnvemeter. Its high sen1I· 
Uvlty mnkts It Ideal for chedlng 

1ourlou1 oulputs .as well as tht 
1.an1mlt1ed h equency. 

PRICE £ 11.00 Inc VAT 

YOUR O RJ>ERS, ENQUIRI ES 

A N D TECHNICA L QUERIES 

WILLBE D EALT WITH BOTH 

P ERSON A LL Y AND 

QUICKLY 

THE MAGNUM LINEAR/PREAMP 
EDL 144 

Thi• Linear Ampllnor has bffn devC!loped by Ut to n111hG need tor. high power 
add0 on unit for uu matnly wi:h low power SSB htntctlve.11. The unit el10 con· 
Q lnt e Jow·nolto receive &UHmpllfier whlcf\ 11 <'Quipped wtth an RF ge1n control. 
M1lnt ootttttd. Otlve ttQuhement: 5·20 w31t1. CW and SSS, 5 woUt maximum 
AM A FM. P.A. SO" Efficient. R.r. switchtd 10 no modlnc.allon to tran"Scelvt!'t ts 
noconary. 

PRICE £151.90 Inc VAT 

NEW PRODUCT 
70cm LINEAR EDL 432P 

Followtno tne tucceas of our 432MHz Linear Ampllnor u11tmblv EOL432 and due. 
to th• lncreaalno enquhies for a sell contained unit , ElECTAONIC DEVELOP· 
MENTS ere oltascd to .announcet ho unvelllng ol a new llnoar f1111ng those needs, 
the EDL 432P. 
Thlt new unll uUllset 1he samo P.A. 01 the EOL4~ end It complete with main• 
powor 1uppJy, blowetr, aorlal change over refay1 and lull melettng. 

P RICE £151.90 Inc VAT 
SPECIFICATIONS: 
Typical efficlcincy 50% at so welts. 
Input drive S·10 wans 
Outout power $0 wons RMS 
lnpul conn1<tor: BNC, SO ohm. Output conneclor: " N" Typt, SO ohm, 
Size: 101 x 61 " 1oi;n (~ • 16 x 271cm). WcloM: 221b (Uko) 

EDW2 £St.2S fnc v ·AT (see previous odverts tot lurthor detalls or wtltt 
tor data 1heet). 

POLAR ELECTRONIC DEVELOPMENTS LTD 
DOMVILLE ROAD, LIVERPOOL, L13 4AT. T el . 051-220 6666 
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COUNCIL 

President 
Lord Wallace of Coslany 
Executive V ice-President 
D. S. Evans, G3RPE, PhD, BSc, MIM 
Immediate Past-President 
E. J. Allaway, MB, ChB, MRCS, LRCP, 
G3FKM 

Ho norary T reasurer 
J. O. Brown, LLB, FCA, G3DVV 

T elecommunications Liaison Officer 
R. F. Stevens, G2BVN 
Ordinary members 
P. Balestrlnl, TEng(CIE), MITE, G3BPT 
J. Bazley, G3HCT 
C. H. Parsons,GWSNP 
D. M. Pratt, BTech, MIEE, MIERE, G3KEP 
R. F. Stevens, G2BVN 
G. M. C. Stone, G3FZL 
C. J. Thomas, G3PSM 
Zonal members 
Zone A . 8. O'Brien, G2AMV 
Zone B. J. Anthony, G3KQF 
Zone C. D. J. Andrews, G3MXJ 
Zone D . W. A. Scarr, G2WS, MA, FBIS 
Zone E. D. M. Thomas, GW3RWX 
Zone F. W. F. McGonlgle, Gl3GXP 
Zone G. A. M. Allan, GM3ZBE 

REGIONA L REPRESENTATIVES 
Region 1-W. M. Furness, G3SMM 
Region 2-R. C. Andreana, G4CMT 
Region 3-H. S. Plnchln, G3VPE 
Region 4-T. Darn, G3FGY 
Region 5-P. F. Chilcott, G4BBA 
Region 6-D. C. Andrews, G4CWB 
Region 7-N. A. Smith, G3HFO 
Region 8-D. N. T. Willfams, G3MDO 
Region 9-H. W. Leonard, G4UZ 
Region 1G-R. G. Barrett, GW8HEZ 
Region 11-P. H. Hudson, GW31EQ 
Region 12-F. Hall, GM8BZX 
Region 13-A. B. Givens, GM3YOR 
Region 14-A. J. Mitchell, GM3UDL 
Region 15-H. J. Campbell, Gl8FOK 
Region 16-R. E. G. Kendall, GSBNE 
Region 17-L. Hawkyard, G5HD 
Region 18-P. J. Fay, G3AKG 
Region 19-D. S. Smith, G4DAX 
Region 2G-G. Mather, G3GKA 

HONORARY O FFICERS 

Awards managers 
hf-C. R. Emary, GSGH 
v hf-Jack Hum, G5UM 

Emergency communications manager 
P. Balestrini, G3BPT 
Intruder Watch organizer 
s. A. G. Cook, GSXB 
QSL Bureau manager 
A. 0 . Miine, G2Ml 
S low morse organizer 
M. A. C. MacBrayne, G3KGU 

T aped lecture library curator 
S. W. Coursey, G3J JC 
Trophies manager 
P.A. Miies, G3KDB 

VHF manager 
D. A . Evans, G30UF 

(Correspondence lo RRs and honorary omcers 
should be addressed directly to them (QTHRJ 
and not to RSGB HQ for forwarding) 
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RADIO SOCIETY OF GREAT BRITAIN 
35 Doughty St reet, London WC1N 2AE 

Founded 1913 
Incorporated 1926 

Telephone 01-837 8688 
Member society, International 

Amateur Radio Union 

PATRON: HRH The Prince Phlllp, 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. Appl ications for membership should be made to the general 
manager, from whom full details of Society services may also be obtained. 

GENERAL MANAGER AND S ECRETARY 
G. R. Jessop, CEng, MIERE, G6JP 

ANNUAL SUBSCRIPTION RATES 

EDIT OR 
A. W. Hutchinson 

UK corporate: £8, Including VAT. O verseas: £8. 

Associates u nder 18: £3. Students aged 18 t o 21 : £4.50. 

OA P s with 15 years' membership: £4.50. A ffiliated societies: £6.50 (lncludlng 

Radio Communication); £3.25 (excluding Radio Communication). 

CURRENT COMMENT 
The 1977 President's Committee 

At recent Council meetings it was decided to set up a Presidential Working Party 
consisting of the President, the immediate past-president and the executive vice­
president to look into the organization of the whole Society in depth, with a 
particular relation to the Society's headquarters, the organization of Council 
and its committees, and the interaction between headquarters, Council and 
committees. 

This note is an invitation to any individual or group, whether directly associ· 
ated with the Society or not, to contribute constructive views that they have on 
this topic. Detailed contributions are not essential at this stage: a summary of 
the main points, which later could be amplified, is all that is necessary. For 
obvious reasons it may not be possible to reply to all letters. Any contributions 
marked as confidential will be strictly treated as such. 

Contributions may be passed on via any of the Society's regional repre­
sentatives, or sent directly to the executive vice-president, Dain Evans, 4 Upper 
Sales, Chaulden, Heme! Hempstead HP! 2AJ. 

Lord Wallace of Cos/any, BRS3003634 

HM The Queen's Silver Jubilee 
Celebration 

The Rome Office advises us that holders of the Amateur Licence A or Amateur 
Licence B may, if they wish, substitute for the prefix of their assigned callsign the 
letters GE when operating between 

0001 Saturday 4 June and 2359 Sunday 12 June 1977 
in celebration of HM The Queen's Silver Jubilee. 

(In addition to those who have received their new licences since 1 January 
1977, this does of course include those who hold the Amateur (Sound) Licence 
A or B which will be replaced by the new A or B later in the year.) 

This means that for all prefixes shown in clause 9(1) of the licences (G, GM, 
GW, GI, etc), GE may be substituted, eg GE3AAA. 

The facility is subject to two provisos: 
(a) in no circumstances can the callsign be abbreviated such that the prefix is 

separated from the body of the callsigo; 
(b) use of the tempora.ry prefix must be limited to the period stated above. 
The Home Office stresses that this is a one-off concession to mark a significant 

national occasion, and is in no way a precedent for similar requests iu the future. 
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Honour for the President 
The President, Lord WaJJace of Coslany, has been ap­
pointed a Lord-in-Waiting to HM The Queen. The Society 
congratulates Lord Wallace on this honour, which has 
special significance in Silver JubiJee Year. 

Regional Representative, Region 6 
Due to change of employment area, Mr D. C. Andrews, 
G4CWB, will resign from the office of regional representative 
for Region 6 with effect from July 1977, and nominations 
are therefore invited to fill the vacancy. 

Not later than 30 April 1977 any five corporate members 
resident within Region 6 (Berkshire, Buckinghamshire, 
Oxfordshire), may nominate any other qualified corporate 
member resident in the region for the office of regional 
representative by delivering their nomination in writing, 
together with the written consent of such person to accept 
office if elected, to the general manager at RSGB head­
quarters. Each such nominator shall be debarred from 
nominating any other person for this election. 

In the event of no nomination being received from the 
corporate members in Region 6 by 30 April 1977, the 
Council reserves tbe right to make an appointment. 

Jn the event of more than one person being nominated, a 
ballot will be conducted, detai ls of which will be published 
in the June 1977 issue of Radio Co1111111111icatio11. 

Regional Representative, Region 13 
Only one nomination for the position of regional repre­
sentative for Region 13 was received by the closing date, 
28 February 1977. This was for Mr A. B. Givens, GM3YOR, 
and subject to approval by Council he has been appointed 
to that office. 

Make use of the scheme of representation 
For everything other than editorial and membership and 
subscription queries, members are urged to use the estab­
lished and well-tried chain of communication. Please con­
tact your area representative who, via the appropriate 
regional representative, will consult his zonal member of 
Council. This will not only help to lessen the load at head­
quarters; it will also mean that regional representatives and 
zonal members of Council will be better informed and kept 
up to date. 

HQ closed, 6 May 
RSGB headquarters will be closed on Friday 6 May because 
of the attendance of staff at the RSGB International Radio 
Communication Exhibition and Convention. 

Callsigns 
In accordance with the Radio Regulations the ITU has 
allocated provisionally the callsign series S9A-S9Z to the 
Democratic Republic of Sao Tome and Principe. 
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GB2RS news bulletins 
Comments have been received at RSGB HQ concerning the 
new 3,650kHz frequency. The change was made only after 
much discussion and monitoring, but if after a trial period 
has elapsed a further change, or reversion to 3,600kHz, 
seems desirable, then this will be done. 

Criticism of the news bulletin content is made by some 
members. In this connection HQ has no magic crystal ball 
which enables the bulletin compiler to have instant access to 
sources of information throughout the UK. T he bulletin is 
only as good as the information which is fed to it. News­
papers have extensive and expensive news gathering net­
works. The RSG B network is its members. If you have news 
of national interest, Ray Eckersley at RSGB HQ will be glad 
to hear from you by Jetter or telephone. 

RAE, forthcoming changes 
From 1979 the Radio Amateur's Examination will be in the 
form of objective tests containing multiple-choice questions, 
and anyone preparing for his amateur licence on his own 
and living in the London area, may be able to assist the City 
& Guilds of London Institute. 

In preparation for this change the institute is to pretest 
objective questions, trying them out on candidates who have 
reached examination standard. Pretests arc intended to test 
the performance of individual questions and syllabus 
coverage. Information is obtained which assists the insti­
tute's reviewing panels in judging whether each individual 
question should be included in the question bank for use in 
future examinations. 

In order to obtain reliable information, pretests must be 
administered to a · sample of students which is as repre­
sentative as possible of those who will take the examination. 
Many would-be licensed amateurs prepare for examinations 
witJ1out following a college course, and the institute invites 
such candidates who live in the London area to assist in 
these pretests. As well as helping the City & Guilds, the 
tests may help would-be examinees to revise their work and 
gain some examination experience. 

The pretests are to be held at City & Guilds of London 
Institute, 76 Portland Place, Wl , on Tuesday 3 May 1977 
from IO. I 5am. Anyone willing to assist please contact Miss 
Jackie Clifford, (01-278 2468 Ext 491). Invitat ions will be 
issued to eligible candidates. 

Broadcasting satellite conference 
This conference in Geneva ended on 13 February wiih the 
signing of the final acts established by the 660 delegates from 
111 countries. The work of the conference did not affect the 
frequency allocations of the amateur service but represen­
tatives of the IARU were present at Geneva in order to 
maintain contact with the many delegates who will also be 
present at WARC 1979. 

An important decision of the conference not directly 
connected with its main purpose was to instruct the ITU to 
publish the text concerning the rearrangement of the Radio 
Regulations. This text will serve as a basis for teleconununi­
cations administrations to present proposals to the 1979 
WARC. The draft edition of this document weighs more 
than 1 ·5kg and is the s ize of one of the volumes of the Lon­
don telephone directory. Familiarization with the rearranged 
regulations will be a task for all those working towards the 
WARC. 
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Satellite information 
A 230-page supplement to the February edition of the 
Telecomm1111icario11s Journal, the monthly magazine of the 
ITU, contains details of all the satellites launched between 
1957 and 1976. Single copies of this journal are available 
from the ITU at a cost of 7 .50 Swiss francs. 

"Ham Radio Magazine" 
Subscribers to BRM are asked 10 remit promptly on receipt 
of a renewal notice. A delayed renewal may result in an 
issue being despatched by sea mail instead of the air mail 
bulk delivery. This generally results in a delay of at least six 
weeks. It will be realised that the double processing and 
transmission to the USA requires time additional to that 
required for a domestic magazine. 

Please ensure that subscriptions to Ham Radio Magazine 
are sent to the address given on the publications page of 
Radio Co111m1111ication and not to RSGB headquarters. 

Facts and figures 
The Home Office advises that the following numbers of 
amateur licences were in force at 28 February l 977: 

Class A J 5,977 Class B 6,305 
The callsign record received from the Home Office dated 

J 8 February ,I 977 gives the latest callsigns issued in the G4 
and GS series as G4FVF and GSNCK respectively. 

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

Doors open at I lam. Trains to Meopham station will be 
met until 1. I 5pm. 

Lectures on rtty 
T he British Amateur Radio Teleprinter G roup invites any 
club which would like a lecture on amateur rtty, given by 
one of the group's team of lecturers, to write to the secretary, 
GW3IGG, 40 Lower Quay Road, Hook, Haverfordwest, 
Dyfed SA62 4LR. 

Radio Amateur Old Timers' Association Reunion 
Lord Wallace of Coslany, RSGB President, will be guest of 
honour at the 19th Reunion of RAOTA at the Horseshoe 
Hotel, Tottenham Cour t Road, London Wl, on Friday 22 
April. Full details of membersh ip can be obtained from Miss 
May Gadsden, 79 New River Crescent, London N l3 5RQ. 

Calling all Scout amateurs 
Scout headquarters wishes to compile a list of all radio 
amateurs connected with the Scout movement and invites 
them to write to G2CKB/G3BHK, c/o The Activities 
Secretary, The Scout Association, Gilwell Park, Chingford, 
London E4 7QW, detailing the following information: (a) 
name, address and callsign; (b) their connection with the 
Scout movement (past or present); (c) any special fields of 
radio interest; (d) if the organizer of a Scout radio club­
the name of the club, callsign and brief details of their 
activities. 

Following the compilation of this list it is hoped to co­
ordinate various county radio activit ies and to circulate 
information of interest to the amateurs concerned. 
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Northern Radio Societies Association 
Annual Convention & Exhibition 

Belle Vue, Manchester 
Sunday, 24 April 1977 

Doors open at 11am 

Trade stands Club display stands 
Inter-club quiz Grand raffle 
Construction contest Club stand trophy 
RSGB bookstall RTTY and repeater exhibits 

FM talk-in for mobiles on 144MHz S22 and R6 (GB3MP), 
432MHz RB4 (GB3MR) and 433·2MHz. 

Exhibition hall entrance Is at rear of Belle Vue opposite 
main car park (off Hyde Road-A57). 

Doram club discount scheme 
Doram Electronics Ltd wish to expand their highly success­
ful offer of special terms to amateur radio clubs and other 
groups of constructors. Under these terms amateurs can buy 
through their clubs or groups and can obtain up to 20 per 
cent off list prices, subject to the conditions outlined in the 
agreement. 

This scheme is at present operating throughout the world 
on a trial basis but Doram would welcome as many clubs 
as wish to participate. No limit to numbers is foreseen and 
there is oo restriction on the number of orders placed in one 
year, even· though the scheme will obviously be of more 
interest to the most active building groups. 

For further details contact Mr J. Dixon, Doram Elec­
tronics Ltd, PO Box TRS, Wellington Road Industrial 
Estate, Wellington Bridge, Leeds LS12 2UF. Tel 34222. 

New clubs 
The Kidderminster & D ARC has recently been formed and 
meets every Friday at 7.30pm at the Youth Centre, Broms­
grove Street, Kidderminster. Further information can be 
obtained from the secretary, Geoffrey C. Weale, G4ACS, 
23 Willowfield Drive, Marlpoll Gardens, Kidderminster 
DYJ l 5DN. 

A new club has been formed in Haverhill, Suffo.lk. 
Meetings are held on alternate Fridays at the Haverhill 
Sports Centre. Details are obtainable from GSBXB, QTHR. 

Somerset Repeater Group 
T his group is being formed by D. R. L. Hawkins, GSKNF, 
who hopes to secure a site for the proposed Phase 3 repeater. 
Interested persons should contact him QTHR. 

ARC of Nottingham on Radio Trent 
The ARC of Nottingham are taking part in a show called 
"Talkback" on Radio Trent, which discusses topics of local 
and national interest, and on which 1.isteners are invited to 
phone in their comments and questions. A panel of ARCoN 
members will have 90 minutes to explain the workings of 
amateur radio and demonstrate typical QSOs on various 
bands. The programme will be broadcast live on Wednesday 
20 April Crom .1830-2000bst, 301m or 998kRz (250W) and 
96·2MHz vhf (300W) slant polarilation. Further information 
is obtainable from G4DLR, QT H R. 

(Continued on p276) 

267 



The G3PLX M k2 rtty 

video display unit 

by J . P. MARTINEZ, G3PLX• 

AMATEUR radioteleprinter activity has until now relied 
on the use of second-band teleprinters for transmission 

and reception, but recent advances in mos ic technology 
have made a solid-state rtty terminal not only a possibility 
but an attractive proposition for amateur rtty. This article 
describing the logic design of such a unit, should be of 
interest both to amateurs already familiar with teleprinter 
operation, and to those who have hitherto been dissuaded 
from trying rtty because of the noisy, mechanical nature of 
the equipment used. In describing this video display unit, 
the author assumes that the reader has some basic knowledge 
of rtty and logic circuits. However, all the background 
information on rtty is given in the Radio Communication 
Handbook, and the series of articles "Learning about logic" 
by G3FRB, in Radio Communication from June 1976 
onwards, contains all the background iofoanation about 
Jogiccircuits. The Mk! vdu, on which this unit was based, 
was demonstrated at the British Amateur Radio Teleprinter 
Group convention in May 1976. The Mk2, developed later, 
was designed for simplicity and low cost. The 1cs used in this 
design cost about £50 in December 1976. 

Fig 1 shows the block diagram of a typical amateur station 
using a vdu system for rtty. The audio output of the receiver 
is demodulated by the frequency-shift converter to give a 
logic-level output which is taken to the vdu logic unit. The 
output of the logic is a video signal and synchronization 
signals, which can be combined and modulated on to a 
carrier in the uhf tv band and fed to the antenna socket of a 
domestic 625-line tv receiver. Alternatively the video and 
sync signals can be fed di.rect to purpose-built timebase and 
crt drive circuitry, perhaps using parts from an old Iv set. 
Although this second approach gives a better quality display 
and can result in a CQmplete self-contained unit, it requires 
some knowledge of tv circuitry, which is beyond the scope of 
thjs article. The latter scheme was the one used by the author, 
who used parts from a 12in portable tv receiver, thus over­
coming the problems associated with the live-chassis 
construction of larger receivers. 

Transmission of rtty signals is also carried out by the vdu 
the input being from a 31-switch keyboard which can be eithe; 
a commercially available unit or a home-made device. The 
rtty output from the unit is at logic levels and can be used 
to key the transmitter, and, of course, be fed back to the vdu 
input to monitor the outgoing message. 

The capabilities of the vdu 
The vdu can receive theoretically about 4,000 characters per 
second, the speed being determined by a simple RC time­
constant network. The display takes the form of24 lines of 40 

•11 M3rchwood Court, Broadsands Drive, Gosport, Hanis. 

268 

ch11:racters. This is a shorter line than the standard teleprinter, 
which has about 70 characters on a line. A vdu with a 70-
character line would need a display with rather better 
definition than the average domestic tv set and with the 
video at the 625-line standard it would need fast memories 
which at the present time are not cheaply available. So 40 
characters per line is a compromise, although it is becQming 
a standard for this sort of display. The BBC and IBA 
teletext systems use 24 lines of 40 characters and indeed 
it would not be difficult to add circuitry to this ~du to enable 
it to copy teletext. 

In addition to rcsPQnding to received carriage return and 
line feed codes by starting on a new line, if the received line 
is longer than 40 characters the vdu continues writing on 
the next line with no letters missing. When all 24 lines are 
ru.11. writing starts on the top line again, replacing old copy 
with new copy. The screen can be cleared manually at any 
time, and there is also manual control of carriage return 
line feed, " letters" and "Agures" functions. A "page return': 
button is a lso fitted to reset the vdu to the top left earner of 
the screen before receiving a message. The "bell" and "who 
are you?" characters are decoded in the vdu as they are 
received and operate logic outputs that are available for 
uses external to the vdu. 

Although the logic circuitry could all be built on Pees, the 
author preferred to use commercially available dual-in-line 
!ayout cards with a standard printed track pattern, wiring the 
mterconnections between devices with self-fluxing polyure­
thane-insulated wire. This method makes modifications and 
improvements to the unit very easy at a later date. The 
circuitry divides into three main areas-the input unit, the 
memory and display and the timing circuits-and these can 
be built on three standard boards plugged into 43-way edge 
connectors. The power supply requirements are SY at 
0·9A, -12V at 30mA, and + 12V at a few milliamps for the 
uhf modulator if this is used. 

VDU circuit description 
The block diagram of the vdu is shown in Fig 2, the heart of 
which is the memory block. This can be thought of as 24 
rows of 40 locations, each capable of storing a character 
code. lncQming rtty is CQnverted from series to parallel 
form by the universal asynchronous receiver/transmitter 
(uart) and stored in successive locations in the memory as 
it is received. The whole content of the memory is read out, 
character by character and row by row in sync with the tv 
line and frame scan, and each character code selects the shape 
of the corresponding letter from the 64 possible shapes 
stored in the character generator memory. This is a read-only 
memory (rom) which stores the letter-shapes as an array of 
black or white points in the form of a rectangle five units wide 
by seven units high. The video output waveform of the vdu 
is assembled from this information by a shift register driven 
by timing signals synchronous with the stream of character 
codes from the memory. The character generator devices 
available, being primarily intended for computer applica­
tions, require inputs in ASCII code, and so the Murray-coded 
rtty input must be converted to this form. This is done 
between the uart and the memory by a programmable read­
only memory (prom), which is also programmed to decode 
the control characters in the incoming rtty. 

Since it is not possible to write into one location at the 
same time as reading from another, the two operations are 
separated. The read/display operation takes place during the 
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Fig 1. Block diagram of typical amateur rtty station using a vdu, showing t he use of either a uhf modulat or with a domestic tv or a 
purpose· bu lit crt di splay 

visible tv linescan, and any rtty character received during this 
time is held in the uart until the line flyback period, when 
control of the memory is handed over to the input unit, 
and the waiting character is then written into its correct 
location. 

The timing chain starts with a 7,000kHz crystal oscillator 
using two gates IC30c and IC30d. The 7MHz square-wave 
is divided by seven in IC31, a divide-by-16 counter with 
feedback via gates IC37a and IC35d to shorten the count 
cycle. The resulting 1 MHz pulse train is divided by 64 in 
IC32 and I C33. The six intermediate outputs of these 
counters are taken to the memory column address lines, so 
that during the first 40µs of this count sequence the memory 
will output one complete row of 40 character codes. Gate 
IC39b goes low between 48 and 52µs and this is used to 
synchronize the line flyback at the end of a row. Flip-flop 
IC34a is set at 40µ.s, and reset at 64µ.s; this output is used to 
transfer control of the memory to the input board during the 

line flyback interval. The line sync pulse from IC39b is 
further divided by 10 in IC36 and the outputs are gated by 
IC38b, c and d, so that the modified outputs count in the 
binary sequence l 2 3 4 S 6 7 0 0 0. T hese outputs go to the 
row-select pins of the character generator device IC17. 
When this row-select counter is at count 1, the five outputs 
of the character generator will be at high or low logic levels 
corresponding to the five black or white points on the top 
row of the five by seven rectangle. As the memory outputs 
change at lµ.s intervals, so too will the character generator 
outputs. These five signals are loaded in parallel into five 
of the stages of an eight-bit shift register IC16 and shifted 
out of the register in sequence by the 7MHz clock. The out­
put of IC16 is the video output of the vdu, and so far has 
traced out the tops of a row of characters. On the next tv 
line the row-select will be at count 2, and the character 
generator outputs are programmed to give the second row 
of five points. After seven tv lines the video output will _have 
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traced out the shapes of the characters in one row of the 
memory. The character generator is programmed so that 
row-select count 0 gives no output, and so the following 
three tv lines will display blank, giving a margin separating 
the row of characters from the row below. 

At the end of this sequence of 10 lines, pin 11 of IC36 
goes low to start another cycle, and this is taken to counters 
IC34b and IC45. The five stages of these counters are the row 
address lines for the memory. Every 10 lines the row address 
count is incremented, selecting the next row of 40 characters 
in the memory, which will be displayed as before below the 
previous row, and so on down the screen. 

The tv frame timing is done by counters ICs 40-42, which 
form a divide-by-1 ,024 counter, with feedback to shorten 
the count to 625. The input to this counter is from pin 8 of 
IC33, which is at twice line frequency (31 ·25kHz), so that 
the 625 counter cycles at 50Hz. A flip-flop formed from 
IC44a and b is set when the 625 counter is reset (count 0) 
and reset at count 5 by IC43d. This flip-flop output is the 
tv frame sync pulse. Another flip-flop, IC43b and c, is set by 
gate IC37b at count 80, when the tv scan is at the top of the 
screen, and reset by gate IC37c at count 560 at the bottom 
of the screen. The output of this flip-flop is used to remove 
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the reset on the row address counter and the character row­
select counter, thus starting off the display sequence already 
described. When the reset is reapplied at count 560 the row 
address counter has just counted to 24, and one display 
cycle has therefore been completed. The whole display cycle 
repeats at 50Hz to give a stationary flicker-free display of the 
contents of the memory. 

At the other end of the vdu, the incoming·rtty is received 
by the uart ICl, triggered by the high-to-low transition at 
the start of the character. The timing of the code elements is 
done by the oscillator IC7, which free runs at 16 times the 
baud rate (727Hz for 45 bauds). The five-bit Murray code 
appears on pins 8-12 and goes to the code converter, which 
consists or two PROMS, IC2 and IC3, which have eight 
outputs, each of which can be individually programmed 
high or low for each of the 32 Murray code characters 
formed on the five input lines. For each of the non-control 
characters, outputs 1-6 are programmed to the corresponding 
six-bit ASCII code, and output 7 is programmed low. For 
the remaining control characters output 7 is high, and the 
others are arranged to decode the individual control func­
tions. For example when the input is 01000, the carriage 
return character, outputs 1-7 are programmed to 1000001, 

RADIO COMMUNICATION April 1977 



so that a two-input gate ICIOd with its inputs on 1 and 7 
will only go low on this character. Study of the complete 
prom programme in Table I will show how the line-feed, 
bell, and wru (who are you?) characters are decoded in the 
same way. One prom contains all the "letters" characters 
and the other contains the "figures", and the changeover 
from one to the other is done by flip-flop IC5a and b, which 
controls the "enable" pins of the PROMS. If the "letters" 
prom is enabled, the "figures" prom is disabled, and so the 
common output lines carry ASCH codes corresponding to 
Murray code " letters" characters. Output 9 of the "letters" 
prom is programmed high for all characters except the 
"figures" character, and will go low when a " figures" 
character is received, and this wiJI trip the fl ip-flop so that 
control is transferred to the "figures" prom. Output 9 of the 
"figures" prom is high on all characters except the "letters" 
character, and so if " letters" is received, control is transferred 
back to the " letters" prom. 

The WRITE sequence is started off when the uart has 
completed· the serial-to-parallel conversion of an rtty 

+ 5V 

t5V 
10 9 13 

11 1C18 12 

character. It signals this when, halfway through the stop 
element, pin 19 goes high, indicating that data is available on 
pins 5-9. If the stop element itself was not correct (high), 
then the frame error circuit in the uart takes pin 14 high, 
inhibiting the operation that follows. The "data available" 
signal takes IC4c high, and the circuit now waits until the 
end of the current linescan. This is signalled by the read/ 
write control line from the timing board going low, clocking 
flip-flop ICl2a and setting its output high. If the prom 
output 7 is low, indicating that the character is not a control 
character, then IC4b goes low. This is gated with the line sync 
pulse to give a low pulse at ICIOc. This is the memory WRITE 

line, and signals the memory to store the ASCU code pre­
sented to it by tbe prom. If prom output 7 is high, no 
WRITE pulse is generated, and so the prom output, which 
is not an ASCJI character but a control decode instruction, 
is not stored. 

The location in the memory that the ASCil code is written 
into, is determined by the states of two counters; the letter­
feed counter IC8, IC14, and the line-feed counter IC13, 

Row-u:ru t 
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In gut .T . }----------+----""---+--! 

.. 
I 

14 

11 

L1r.t' - IC:2 7 

ruo 5 
count 

L 
' 

11 

11 

II 

" 

Row ~ddre~ 

IC20 

1c21 

IC2 2 

IC23 

12 .. 
" 

12 i--------1•9 
IC17 

12 >------120 
~ 6 10 1 \ 15 

>------12 1 '2 

12 i--------122 

I 16 15 I • 

t--.......... ----------122 
C7 ?I - 12V 

12 9 1 ~ 

I C28 10 

L------------- ------------------442 RtaOIW,..llir: conu·of 

Fig 4. Memory and display board. Figures in circles are edge connector pin numbers. CS, 9, 10 and 11 across + 5V supply are not 
shown. ICs 18-23 are connected in parallel on a ll pins except 11 and 12 
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TV 
mrJ1C-tdsync: 

Cn,ar~c:tcr row ~crcc:t 

6[ "~~~~~~~~~~--t 
C1• 

J'" 

Fig s. Timing board. Numbers In circles are edge connector pin numbers. C15, 16, 17 and 18 across +SV supply are not s hown 

IC12b, the outputs o( which denote the column and row in 
which the character is to be stored in the memory. The 
letter-feed counter is incremented each time a non-control 
character is received, and is reset to zero either when a 
carriage return character is detected by IClOd, or if the 
manual carriage return button is pressed, or if the end of a 
row is reached, in which case the line-feed counter is also 
incremented via IClOa and IC9a. The line-feed counter is 
also incremented either when a line-feed character is 
detected by IC9c, or if the manual line-feed button is pressed. 
IC15a and b prevent contact bounce of this button from 
feeding more than one line at a time. The line-feed counter is 
reset either if the page reset button is pressed or if the counter 
tries to count past 23. 

When the read/write control line goes low at the end of a 
displayed linescan it also switches over the memory address 
lines, from the row and column address lines on the timing 
board to the line-feed and letter-feed counter outputs just 
described. This is done by 11 two-input multiplexers (two­
way switches) controlled by the read/write control line 
like an 11-pole relay. In this way the incoming character is 
written into its correct location. Gate IC35c inhibits the 
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display during this time, so that this character is not displayed 
down the sides of the screen. When the read/write control 
line goes high again at the end of the flyback interval, IC4d 
goes low, taking uart pin 18 low. This internally clears pin 19 
to the low state, clearing flip-flop IC12a, and the circuit is 
then idle until the next rtty character has arrived in the 
uart. 

To clear the screen the rde (receive data enable) pin on the 
uart, pin 4, is taken high from the clear button via IC6a, 
disabling the uart outputs which then float high to the 
"letters" character. Although this is a control character and 
is not normally written into the memory, the prom is pro­
grammed to give the ASCII code for a blank space (000001). 
The clear button also holds the WRITE line low continuously, 
via I Cl Ob, and this has the effect of writing blank spaces into 
all memory locations during the next display scan. 

So far the memory has been described as a block of six-bit 
memory locations arranged in 24 rows of 40. The memory in 
fact consists of six devices, ICs18-23, each capable of storing 
one bit in each location. The address lines and the WRITB 
line are common to all six devices so that they all operate 
together, with silt inputs and outputs. The memory devices 
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are in fact arranged in 32 rows of 32, not 24 rows of 40, but 
the conversion is done quite simply by gates ICs 24-26, which 
in effect store characters for display in columns 32 to 40, in 
memory rows 24 to 32. 

Keyboard 
The keyboard circuit shown in Fig 7 uses diodes to generate 
the required code patterns corresponding to each of the 31 
keys. When a key is pressed the required code is set up on the 
five output lines. Where there is a diode from a key-line to an 
output-line that output is pulled low, and if there is no diode 
that output line remains high-held by a "pull-up" resistor 
inside the uart to which the keyboard output lines are 
connected. A sixth line is always taken low when a key is 
pressed, and this turns off TIU. allowing C20 to charge. If the 
key bounces, TR2 discharges C20, but about ! Oms after the 
last bounce the voltage of C20 will have risen to trigger the 
monostable IC46, causing it to deliver, on pin I , a short pulse 
low. This goes to thesmoeE input on the uart and starts it 
transmitting the rtty character ; a start bit, followed by the 
five code bits in sequence. The uart has an input buffer, so ifa 
second key is pressed while the first character is still being 
transmitted it will be stored in the buffer, and will be trans­
mitted after the first with a two-bit gap between the two 
characters. 

An alternative to this home-built keyboard is a commer­
cially available item. The author used a Clare-Peadar KBS 
keyboard which, at the time of writing, is available on the 
second-band market. The connections to the circuit are the 
same as the keyboard described here, but the KBS has a 
"two-key rollover" system which makes typing at speed 
easier. 

UHF modulator 
Fig 8 shows the circuit of a simple ul1f modulator for use 
with the vdu. A crystal oscillator feeds a harmonic generator 
to deliver about 2mVat a frequency within the tv band. This 
is fed to an rf stage of the type designed for age control. 
With both logic inputs from the vdu high RVl is used to 

' um gain 
e sync 
the rf 

set the collector current of this stage to the maxim. 
condition. The logic input to RV2 is low between th 
pulses, and this raises the collector current to lower 

,~~~ l R20 

Points lhown + con•~" or• diod< connected'""' v 10• f"° E>"n --

't)) ) '))' t)))' \ ' I ) ' 
\ \ ' ' y ~ ~ ' 9 'i \ ' ' \ \ ' ' ' t I I t ! ! y y y 9 ~ 9 l y 

• "' c: -a nr-o!: ,it-acc....c::: z: z -cm "' ..... < '"'" :a ... 
"' '" >< "' :E ..... > .C) ::?? 

Fig 7. Keyboard circuit. The points In clrcles connect to the uart o n the input board shown In Fig 3 
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10k 

output. Thus RV2 is adjusted to set the black-level of the 
modulated output. The logic to RV3 is the display video, 
and when this goes low the collector current is increased 
still further, decreasing the rf output to the white level. 

The author used a 67MHz fifth overtone crystal from the 
junk box, with C29 tuned to peak up the eighth harmonic at 
536MHz. The choice of crystal frequency and harmonic 
number will depend on available crystals and the frequencies 
of the local tv broadcast signals. The author built the unit in a 
tobacco t in, soldering earthed components directly to the 
box. A screen should be installed between the input and 
output circuits of TR5. With R V2 and R V3 turned to the 
+sv line, tune the tv to a suitable harmonic and peak C29 
and RV! for minimum background noise on the screen, 
attenuating the signal to the tv if no noise is visible. Tum 

Table 1. Code conversion prom programming chart 
Muw-ay code Letten PfOm Figures prom 

Input pins 
Output pins Ch•rac:ttr Output pin• CharAc:ter 

t4 13 IZ II 10 123 456 79 dlaplayed 123 456 7t di a played 

0 0 0 0 0 000 000 11 (blanl<) 000 000 11 (blank) 
0 0 0 0 1 101 000 01 E 110 011 01 3 
0 0 0 I 0 010 000 11 (line feed) 010 000 11 (linefeed) 
0 0 0 1 1 100 000 01 A 101 101 01 ·hyphen 
0 0 1 0 0 000 001 01 apaco 000 001 01 apace 
0 0 1 0 I 110 010 01 s 111 001 01 'apostrophe 
0 0 1 1 0 100 100 01 I 000 111 01 8 
0 0 1 I 1 101 010 01 u 111 011 01 7 
0 1 0 0 0 100 000 11 (car rot) 100 000 II (corret) 
0 1 0 0 1 001 000 01 0 000 100 11 (who are you ?) 
0 I 0 I 0 010 010 01 R 001 011 01 4 
0 1 0 1 I 010 100 01 J 001 000 11 (boll) 
0 1 1 0 0 011 100 01 N 001 101 01 , commn 
0 I 1 0 1 011 000 01 F 101 001 01 % 
0 1 1 1 0 110 000 01 c 010 111 01 :color\ 
0 I 1 1 1 110 100 01 K 000 101 01 ( 
1 0 0 0 0 001 010 01 T IOI 011 01 5 
I 0 0 0 1 010 110 01 z 110 IOI 01 + 
1 0 0 1 0 001 100 01 L 100 101 01 ) 
1 0 0 I I 111 010 01 w 010 011 01 2 
1 0 I 0 0 000 100 01 H 110 001 01 # 
1 0 I 0 1 100 110 01 y 011 011 01 6 
1 0 I I 0 000 010 01 p 000 011 01 Otero 
1 0 1 1 1 100 010 01 Q 100 011 01 1 
1 1 0 0 0 111 100 01 0 100 111 01 9 
1 1 0 0 1 010 000 01 B 111 111 01 ? 
1 1 0 I 0 111 000 01 G 000 000 01 @ 
1 1 0 1 t ooo ooo to (nos) 000 000 11 (figs) 
1 1 1 0 0 tot 100 Of M 011 101 01 • lull atop 
1 1 1 0 1 000 110 01 x 111 101 01 /stroke 
1 1 1 1 0 011 010 01 v 101 111 Ot = 
1 1 I I I 000 001 11 (ltrs o.nd clonr) 000 000 10 (llrs) 

Note: tho symbol# Js programmed In "flos H" as there Is no ASCII code for"£". 
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Fig 8. UHF modulator s u ltable 470 
1fvidczo forfeedi ng domestic tv rec elver 

R34 
1•5k 

C32 
10 Earth 

RV2 up unti.I the tv locks to the vdu sync, and then tum 
RV3 up until video is visible. These two presets can be 
adjusted more precisely by comparing the black and white 
levels of the display with those of a broadcast test-card. 

Programming code converter memories 
The programmable read-only memories 1C2 and IC3 in 
their natural state have a ll outputs low at all locations. The 
procedure for programming them is as follows; 

(1) Apply +sv to pin 16, set pin 15 to logic high, and set up 
the address code of the location to be programmed. 
(2) To programme an output high, connect that output to 
-0·7V and 
(3) Raise pin 16 supply voltage to lOV and, within IOms, 

Components list 
R1, 2,3, 4, 5, 6, 7, 8, C1, 3, 4, 5, 6, 7, 8, 
9, 10, 11, 12, 13, 14, 9, 10, 11, 15, 16, 
17, 18, 36 1k!1 17, 18 1µF 
R15, 16, 25, 35 470!1 C2, 12, 19, 21 0·01µF 
R19, 26 4·7k!l Cf3, 14, 22, 23, 
R20,22,23 10k0 26, 27 1nF 
R21 3·3k!l Cf9 0·1µF 
R24, 27, 28, 31 1000 C20 4·7µF 
R29 750 C24 22pF 
R30 3300 C25 150pF 
R32,34 1·Skn C28 1·5pF 
R33 4711 C29 1-SpF 
R37 3900 trimmer 

C30, 31 47pF 
RV1 22k0 C32 10,.F 
RV2 1·51<.n 
RV3, 4 4700 IC1(General Inst) AYS-1013 
01, 2, 3, 4 1544 IC2,3(Texas Inst) SN74182AN 

IC4, 5, 6, 10, 11 , 
ZD1, 2 5·6V 1W 15, 24, 25, 26, 30, 
ZD3 4·7V O·SW 35, 38, 43, 44 SN7400 

IC7 NESSS 
XI 7MHz IC8, 13, 14, 31, 33, 
X2 3rd or 5th overtone 40, 41, 42, 45 SN7493 

L1 (to suit freciuency) 10! 20swg 
IC12, 32, 34 SN7473 
IC16 SN74165 

5rnm diameter for 70MHz IC17 (Slgnetics) 2513/CM2140 L2 35mm straight 20swg wire IC18, 19, 20, 21, 
3mm above ground plane 22, 23 (Signetlcs) 2102-18 
TR1 BC143 1C27, 28, 29 SN74157 
TR2 BC107 IC36 SN7490 
TR3, 4 BFY90 IC9, 37 SN7410 
TR5 BF180 IC39 SN7420 
TR& BFY50 IC46 SN74121 
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Fig 9. Circ:ult for programming 
the PROMs. The supply 
should be capable of deliver· 
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0 •5W 
16151413 121110 9 

Sock¢! tor IC2 or IC3 
02 

1544 

take pin 15 low for about ls, then take it high and, within 
JOms, lower the supply back to 5Y. 
(4) Repeat 2 and 3 for each output to be programmed high 
at this location, and repeat 1, 2 and 3 for each location 
requiring programming. 

Note that outputs not programmed high will remain low 
and could, if required, be later programmed high, but once 
programmed high there is no way of bringing them down 
again, as programming these devices involves "blowing up" 
internal links. Fig 9 shows the circuit of a jig for this purpose. 
Even if it is only to be used once it is worthwhile build.ing the 

*cs 

jig on to a panel, with proper switches for the address lines, 
sockets for the outputs and a wander plug for the - 0·7V 
supply. The programme button should be one with a snap 
action so that the chailge-ovcr is fast. A neat and logical 
panel layout reduces the chance of an error in programming. 

To check that an output has been successfully pro­
grammed, disconnect the -0·7Y supply and, with the supply 
pin at SV, take the enable pin low. A voltmeter connected 
between the output pin and the + SV line will read zero if 
that output has been "blown" , and +sv if not. If the pro­
cedure described appears too risky in view of the irreversible 

TR 1 Rr . 
' 0 ~ 'tZ01 

Ras .i. 
~ c91" 

X1 

€3 
Rl5 C12 Rl6 

JVV>. -11- JVV>. 

~ IC26 1 0 ~ 

=i=c10 R•2t 

f NPUT B OARD 
<3 

MEMORY/DISPLAY SOARD 
43 

TJMING BO ARD 

Fig 10. Layout of Vero dual·ln·llne boards, viewed from the copper side, le the components are on the opposite slde from that 
shown 
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nature of programming errors, many suppliers of the PROMS 
have facilities available for carrying out programming to 
order. 

Construction hints 
The author recommends the use of dual-in-line layout 
boards, available from Yero Electronics or RS Components, 
for the three logic units. Fig 10 shows the layout of these 
three boards using this system, viewed from the copper side. 
Self•fluxing polyurethane-insuiated wire is used for wiring 
between pads on the copper side of the board. This wire is 
available from Vero, but the writer used 32swg wire from a 
scrap transformer winding. This wire is similar to 
"enamelled" wire, but is a much lighter colour and the 
insulation melts with a soldering iron. 

Wire up all the supply and earth connections to each 
device first and check thoroughly for errors before proceed­
ing. Errors involving the supplies usually result in destruction 
of an ic, but errors on input or output pins do not and, if not 
spotted before wiring is complete, can be found when the 
board is electrically tested. Build the timing board first and 
check, if a 'scope is available, that the line sync pulse is 4J<S 
wide with a 64J<S period, and that the frame sync pulse is 
160J<S wide with a period of 20ms. Feed the combined sync 
to the display and check for correct synchronization. The 
video feed to the display can now be used as a fault-finding 
aid for the rest of the circuitry, displaying the logic signals 
present at any point in the circuit. For example, the column 
address lines will appear as vertical bars of different widths, 
and the row address lines as horizontal bars. If the uhf 
modulator is used for this, RV2 must be turned up and RV3 
down to prevent the signal being displayed from interfering 
with the synchronization of the tv. 

Build the memory/display board next and, with that 
connected to the timing board and the WRITE line held high, 
the display on switching on should appear as random 
characters, changing to a screenful of question marks if the 
WRITE line is taken low. Again the display can be used to 
inspect any of the waveforms on this board. Finally the 
input board can be built and tested by linking the rtty input 
to the rtty output and typing in from the keyboard. On this 
board most of the signals change infrequently and, in the 
absence of a 'scope, are best checked with a testmeter or, 
in the case of the very short pulses in the write-control area, 
by listening for clicks in a pair of headphones connected to 
the circuit with a series capacitor. 

Operation on the air is quite straightforward, if a little 
d ifferent from a conventional teleprinter. On switching on, 
press CLEAR, PAGE RESET and CAR RET so that copy starts 
at the top left hand corner of a clear screen. If the copy turns 
to figures as a result of an error in the incoming signal, 
quickly press "Letters" to prevent further erroneous display. 
When the screen is full, press CLEAR, so that when copy 
starts at the top again it does so on to a clear screen. If this 
is not done, however, no copy will be Jost, but the resulting 
display can be rather confusing. On transmission from the 
keyboard with local copy on the vdu, remember that the 
distant receiving station is most likely to be using a con­
ventional teleprinter with a 70-character line. To save wasting 
his paper it is possible to omit the carriage return and line 
feed at the end of the 40-character vdu line, provided that 
these are sent before the next line on the vdu is three­
quarters full. Rtty operation with a vdu is far less tiring 
than with a printer and, of course, is much quieter and does 
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not use up any paper. At G3PLX the vdu is often left on, 
copying other station's contacts while the operator is busy 
wiih other things, even while in contact on another band on 
phone! 

It is hoped that this article has shown that a home-built 
rtty display specifically for amateur purposes, although 
clearly a large project, is no longer outside the capabilities 
of the keen constructor. Apart from the unit's uses for rtty, 
there is the new field of data transmission, recently announced 
by the Home Office, and the basic display design is compat­
ible with existing data transmission systems such as Oracle, 
Ceefax and Viewdata. 
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500 editions of World Radio Club 
To mark its 500th edition, World Radio Club invited an 
audience of shortwave enthusiasts to participate in the 
programme broadcast round the world by the BBC World 
Service on 16 and 18 February. Among those present was 
the President of RSGB, Lord Wallace of Coslany, who was 
interviewed by the programme's presenter Frank Hennig. 
Quest ions from the audience were answered by a panel of 
experts: Bill Wood, bead of the BBC's Engineering Ioforma­
tion Department; Desmond Colling of the International 
Short Wave League, and Henry Hatch, G2CBB, the pro­
gramme's resident engineering personality. 

Over 32,000 members have joined World Radio Club 
since it began in July 1967. D esigned especially for shortwave 
enthusiasts and those who are fascinated by the technical 
aspects of radio communication, it also caters for the 

Henry Hatch demonstrates a crystal receiver he designed for 
listeners using such everyday household oddments as a 

cotton reel. (88C photograph) 
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listener whose only aim perhaps is to achieve better reception 
of all World Service programmes. rt also covers technkal 
achievements in the field of communications, especially 
British developments and contributions. 

As the World Service broadcasts to people for whom 
English is not necessarily their first language, World Radio 
Club makes a special point of using straightforward and 
uncomplicated English, whether describing simple aerials 
or space communication technology. By simplifying techni­
calities, many young people are attracted to the programme 
which, for this reason, is never a fraid of being basic and 
explaining the first principles of radio. 

One of the great advantages of World Radio Club is that 
it can call on all the resources of the BBC and it is able, 
regularly every week, to supply newsworthy dx, reports of 
new stat ions and new frequencies. Every member receives 
frequency charts and is eligible to enter monthly competi­
tions. 

Stolen equipment 
One Yaesu FRG7 receiver and one Trio Kenwood QR666 
receiver were stolen from the premises of Derwent Radio, 
Scarborough, on 19 February. Information should go to the 
police. 

Simple alignment for 

Drake 4C receiver 
by J. BAZLEY,G3HCT• 

FOR those amateurs who prefer to align their own 
receivers, the specification for the Drake "C" line at 

first sight places it beyond most of them by stating that 
a frequency counter with an accuracy belier than 25Hz at 
50kHz and 50Hz at 5·6MHz is essential. No doubt this is 
ideal, but acceptable accuracy can be obtained by using the 
IOOkHz crystal calibrator within the receiver provided that 
care is taken to calibrate it accurately against MSF or a 
similar frequency standard at 5-0MHz. This latter poini 
cannot be over-emphasized. 

Before commencing alignment it is advisable to have had 
the receiver and crystal calibrator switched on for 30min, as 
the author has noticed that some calibrators drift a few cycles 
from switch on. It is easier to adjust the IOOkHz oscillator 
trimmer without the noise blanker installed. Do not forget 
the manufactu.rer's instructions switch off before removing 
the noise blanker and insert the "jumper plug" temporarily 
in the noise blanker socket. 

If you do not have an accessory crystal to cover 5MHz, 
MSF at the frequency can be received as follows : 
(I) Bandswitch to 3·5MHz ; 
(2) Passband control to exact centre of range (12 o 'clock 

position); 
(3) Receiver dial to 3,632·5kHz; 

• Brooklunds, Ullcnhall, Solihull. Worwicks. 
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East London RSGB Group competition 
A competition is being held by the East London RSGB 
Group to promote interest in construction of radio, hi-fi and 
electronic equipment. It is open to every RSGB member. 
The idea is to make a piece of equipment, totally enclosed 
by a 2oz tobacco tin with lid. The power source need not be 
included in the tin. The judges will take into account such 
factors as tidyness, layout, originality and design. Circuits 
and/or plans should be available and magazine articles will 
be accepted as constructional plans. Entry forms with rules 
can be obtained by sending an sae to G4CJQ, QTHR. Cash 
prizes will be awarded to the winner and first two runncrs­
up, and extra prizes will be given if the entry exceeds 30. 

"Inter-hospital" radio society 
Four amateurs who are s tudents at St Mary's Hospital 
Medical School, London, are trying to form an ''inter­
hospital" radio society, either in London or a t a national 
level. Possible activities would include maintaining contact 
with students spending elective periods abroad, and the 
formation of contest groups. Interested persons (not just 
medical students) should contact M. J. Hurst, G4ASZ, St 
Mary's Hospital Medical School, Norfolk Place, Paddington, 
London W2. 0 

(4) Mode switch to ssb; 
(5) Preselector tuning to approximately 6. 
Carefully tune MSF to zero beat. Now switch on the crystal 
calibrator and carefully adjust the capacitor (Cl 74) on the 
crystal calibrator board 10 zero beat. 

Refer to the manual for ''50kHz bfo and i.f. alignment". 
Apply a signal from the crystal calibrator to V4 on the 
pin specified by means of a disc 0·00514F capacitor to the 
ANT phono socket on the rear apron of the set. Adjust T l I 
for zero beat (the lOOkHz calibrator is beating against the 
first harmonic of the 50k Hz oscillator). Follow the remainder 
or the a lignment instructions in this section of the manual. 

To set the 5645 oscillator proceed as follows : 
( I) Bandswitch to 28kHz; 
(2) Passband tuning control to exact centre of range (12 

o 'clock position) ; 
(3) Crystal accessory switch to cover range 28-28·5M Hz; 
(4) Crystal calibrator on ; 
(5) Mode switch to ssb; 
(6) Receiver dial to exactly zero beat a t 28·225kHz; 
(7) Switch off the crystal calibrator and the fifth harmonic 
of the carrier oscillator should be heard. Carefully adjust 
C59 (the top trimmer on the second mixer oscillator board 
on top of the chassis) to zero beat. 

To set the 5595 oscillator proceed as follows: 
( l, 2, 3, 4) As above; 
(5) Mode switch to a.m.; 
(6) Receiver dial to 27,975kHz; 
(7) Adjust C60 (bottom trimmer on the second mixer 
oscillator board on top of the chassis) to zero beat. 

The S-meter adjustment paragraph refers to adjusting R55 
to set the bias level. 1n answer to a request to the manu­
facturers for a reference voltage and test point they stated: 
''Connect a vtvm to the black/white wire at the ave 
switch and adjust RSS for - I ·35V (ave in 'M') position." 
The remainder of the alignment is straightforward. O 

277 



Amateur 

television 
by J. L. WOOD, G3YQC"' 

MANY amateurs have at some time expressed an interest 
in fast scan televis ion but are usually fearful of the cost 

and apparent complexity of this branch of the hobby. This 
article attempts to give practical guidance on starting a tv 
transmitting station and, it is hoped, to dispel certain 
misconceptions concerning the average amateur's ability to 
cope with the technical. problems involved. 

Television is an exciting field where one can indulge the 
so-called true amateur pursuit of designing and constructing 
one's own equipment and one where there is still an enor· 
mous amount of original experimental and development 
work to be done. 

Amateur tv (atv) work is usually carried out on the 
432MHz band, although more and more stations are starting 
to use l ·JGHz where there is more space; a 625-line tv 
channel occupies a bandwidth of about 6MHz. Any future 
atv repeaters will probably be on the I ·3G Hz band. For the 
purposes of this article 432MHz equipment will be described 
but most of the techniques apply equally well to I· JG Hz. 

T<! l<!vlslon 
cam~ra 

Vl d<!O 
modulator 

Slal1on 
t<!t.,vlslon 
r<!cq lv<!r 

Vid<!O 
tran smltt"r 

hfqvl sion 

tun"r 

Ant<!nna 

Flo 1. Bloc k dlaoram of bas ic television station 

Fig I shows the block diagram of a typical atv station. 
This is how one usually starts, and indeed many tv amateurs 
of long s tanding do not feel the need for anything more 
sophisticated. 

Antenna systems 
Since a video signal needs to be fairly strong 10 produce 
reasonable pictures at the receiver, an efficient autenna 
system is essential. An 18-clement Parabeam is chosen by 
many and gives good performance at reasonable cost. The 
Multibeam antenna does not appear to give a good account 
of itself in tv use. The eight-over-eight slo t-red Yagi is a 
good choice: the author uses a 64-element array consisting 
of four eight-over-eights stacked and phased in a square 
configuration. 

• 54 Elkini(on Road, Yclvcrtoft, Northampton NN6 7LU. 
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Off-air photograph of ldentlflcation caption tra nsmitted 
using similar equipment to that described in the article. 
G&AHT /T was the author's Iv callslgn up to the abolition of 

this cateoory at the end of 1976 

The bandwidth of the antenna system must be wide 
enough to include the tv section of the band (ie up to 
440MHz). The antenna should of course be mounted as 
high and as clear as possible. 

Do not attempt to use cheap coaxial cable at tv frequen­
cies; the extra cost will be amply justified in the end. The 
cable should be of 500 impedance and if it is much less than 
0·5in thick it should be viewed with suspicion! It is wise to 
standard ize from the start the type of coaxial connectors 
used throughout the stat ion. For r f cables some types are 
just not good enough, and BNC connectors a re good but will 
not accept the large diameter cable. "N" type connectors 
are probably best: they arc readily available and perform 
very well at 440MHz. Do not mix son and 750 plugs and 
sockets otherwise mechanical damage may result (to say 
nothing of the mismatch). 

Receivers 
The tuner most commonly used today is the Mullard 
ELCI043 varicap (varactor tuned) tuner. These units require 
no modifications to tune the 432M Hz band. Fig 2 shows how 
to cmmect the tuner for atv reception. The I k!1 pot at pin 3 is 
the main tuning control and is brought out to the front 

p in1 

+12V 

10k l k tin 

p i n 3 

Flo 2. Tuner layout and connections 
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panel; it is desirable to use a reduction drive otherwise the 
tuning may be somewhat critical. 

The tuner is set up as fo llows. Set the I kU preset control 
for + JV a t pin I and set the I kfl tuning control for + 0·6V 
at pin 3. Connect a 432MHz antenna to the input terminal 
and a short length of 75Q coaxial cable from the i.f. output 
(pin 6) to the vhf input ofa tv receiver.and switch the receiver 
to Channel I ; there should then be an increase in whi te 
noise (snow) on the screen. Tune in a local 432MHz signal 
and adjust the I kn age preset for maximum signal strength. 
Remove the tuner top cover and adjust the i.f. output coil 
for maximum. Extra i.f. output gain may be achieved by 
removing three turns from the tuner i.f. coil and re-peaking 
for maximum. 

The ELC I043/05-typc tuners are similar to the one 
described, the main difference being that it is a lower noise 
version. However, it will no t usually tune directly to 432MHz 
and therefore small capacitors should be soldered across the 
lead less capacitors in the osci llator and mixer compartments 
as shown in Fig 3. To make the capacitors, take two pieces of 
thin covered wire I ·5in long and solder one to each side of 
the oscilla tor capacitor as shown ; repeat for the mixer 
capacitor. Set the tuning voltage at pin 3 to around + 0·5V 
and twist the wires together a little at a time unt il a local test 
signal is tuned in; this will give a tuning range which over­
laps the phone end of the 432M Hz band. Use as little extra 

RF ampllfltr"S I Ml x¢r j Oscillator j 

Ante:n na I 11 I ' 111 
IF coif 

-< [p!!q 

0 0 0 

@J @)@J 
Top v1 e.w 

Osei Ila to,. 

Unde.rsldlil: v lcw 

Fig 3. Modificat i ons to ELC1043/05 tuner 

capacitance as possible. otherwise the oscillator may stop. 
Lay the twisted pairs against the pcb and replace the bonom 
cover. 

Finally. while listening to the test signal, adjust the right­
hand link in the mixer compartment (marked X in Fig 3) for 
maximum output. This changes the oscillator injection to 
the mixer and should be carried out using a plastic trimming 
tool. Next, adjust the coupling lines or the two rf tuned 
circuits and the input coupling to the mixer for best signal. 
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For those with a noise generator the tuner should be aligned 
for best s :n ratio. These tuners may of course feed a uhf tv 
i.f. directly, in which case the tuner i.f. coil should not be 
modified. A regulated power supply is essemial s ince any 
voltage nuctuations will alter the tuning frequency. 

The tv receiver is usually a black and white set which has 
been "retired'" in favour of a new colour set. Ideally it 
should be a dual-standard type. These sets usually contain 
two main component boards, one for the sound and vision 
i.f. amplifiers and demodulators and the o ther for the sync 
and scanning circuits. There will usually be some kind of 
mechanical switching arrangement coupling these two 
boards together; this is the vhf/uhf switch. Ir the coupling is 
broken it will be possible to switch in the vhf tuner with one 
hair while switching the timebases between the 405- and 
625-line standards wi1h the other. 

I 1 is an advantage to be able to receive either posit ive- or 
negative-going video s ignals. To do this it is usuaUy only 
necessary to reverse the video detector d iode; in some cases 
it may also be necessary to slightly alter the biasing of the 
following video amplifier. It is advisable to do the switching 
with a small relay so that lead lengths can be kept as short as 
possible. 

Transmitters 
There are two types or video transmitters in common use. 
The first is a conventional oscillator-multiplier-pa chain, the 
pa receiving the modulation. The second uses a more 
modern approach and generates a video-modulated i.f. at 
the CCIR recommended frequency of 38·9MHz and then 
heterodynes it up to 432MHz in a way similar to ssb tech­
niques (Fig 4). 

Tclcv1~1on ~------, 
camc.r.l Y l 5101'1 IF 

315·9MHZ (r'yJ,lal Oi C 
and video moou1a10f" 

SounCI IF 
32·9MHZ OSClllUOI' 
and F'M modulato,. 

Bala n<.td muui:r 
•nd 

11nur a.rnohr1c,.. 

Lo<.a• o sc1ll.11tcr 
• nd 

multipliers 

Fig 4. V l1lon t ransmitter with i .f. inject ion 

A practical transmitter of th is type is described in [I) and a 
suitable vestigial-sideband fi lter is described in [2). Tbe 
vestigial sideband filter rest ricts the total band width or the tv 
channel by attenuating mos t or one sideband. However, 
this docs not mean that a special receiver is required since 
the carrie r is still transmitted a t full power (Fig 11 ). 

Many amateurs a lready have a 432MHz transrni11er 
incorpora.ing a pa similar to that described in [3) which can 
be modified to tv use. Since the pa is to be video modulated 
the following changes must be made: 

(a) The amplifier must be fairly linear, ie Class AB or B. 
Therefore the control grid must be provided with a stabi­
lized negat ive bias supply variable up to around lOOY. 
(b) The screen grid derives its supply from the modula tor. 
(c) Anode and grid supplies must be bypassed at video 
freq uencies as well as r r. 

The modified pa circuit is shown in Fig 5. The grid 
inductance lines L2 are secured to the grid pins by removing 
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•t 90' 

Mt1tcr.r ial - ... 
18swgcnam 
coppuwl,.t: 

Fig 5. 436MHz linear amplifier for televlslon service 

pins 2 and 6 from the valve holder, drilling out the holes to 
0·25in and pushing the ends of the lines directly on to the 
valve pins, securing with the grub screws. 

Amateurs generally try to follow the broadcast signal 
standards as far as possible, and therefore the 625-lioe 
negative modulated standard is usually transmitted. Nega­
tive modulation means that peak-white results in the smallest 
output signal while peak-sync drives the transmitter to full 
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RFC2 

0-100mA 

C7 
1000p 

HT+ 
300V 

ov output. Fig 6 shows the circuit of a v1s1on modulator 
suitable for use with the above-mentioned pa. 

Tn the modulator the composite video signal is ac coupled 
to a two-stage video amplifier which has fixed gain and uses a 
complementary pair of transistors. The output is fed to the 
grid of V3 which, together wilh V2, forms a "totem pole" 
output stage. DC restoration is effected in this stage as is the 
inversion of the video signal. T bc output level of the modu­
lator is adjusted by RS. V3 cathode is held at lOV by 
zener diode D 2. 

After assembly carefully check the wiring and make sure 
that the diodes are connected the right way round! Apply 
1 SV to the transistor amplifier and connect a video source to 
the input. Check with an oscilloscope that approximately 
SV p-p appear at V3 grids. Apply ht to the output stage and, 
with the oscilloscope, check that the output can be varied by 
RS up to approximately 200V p-p composite negative-going 
video. 

It is difficult to quote typical levels for setting up the pa as 
they will vary with each individual design. As a rule one 
should adjust the output of the modulator together with the 
pa bias for maximum downward indication of the pa anode 
current meter when modulation is applied. The cur rent 
should drop to approximately half the current drawn without 
modulation. A word of warning-if modulation is removed 
the pa may draw excessive anode current which should be tol­
erated only for very short periods. Final adjustment of RS 
is accomplished by monitoring the transmitter output with 
an rf probe and an oscilloscope and adjusting for no " Hat 
topping". 

The modulator can be built on a 4! by 3k by 2in diecast 
box. All leads should be kept as short as possible and in 
particular the low value parasitic stopper resistors at the 
grids and anodes of the valves should be wired right up 
against the valve base pins. A very short lead (which may be 
coaxial) is used to couple the modulator output to the pa 
screen grids. 

A. M. sound can be added by applying a 1 V p-p audio signal 
from a small amplifier and switching out the s2n terminat­
ing resistor to provide a high impedance load. However, 
when switching from video to sound it is essential to adjust 
the pa bias to keep the anode current at a safe level, since 
current maximum will occur with no modulation. 

During transmission it is desirable to monitor the trans­
mitter output signal so that any distortion can be seen 
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T wo 9in vid eo monitors and a dual standard receiver used as 
the station receiver. The camera is built from a Crofton Elec· 

tronlcs kit 

immediately. It is possible to monitor the transmission using 
the station receiver but this is not usually satisfactory due to 
receiver swamping. The best way is to build a small probe 
unit which "sniffs" a very small amount of rf from the 
antenna coaxial cable, demodulates it and produces a 
standard IV video signal across a 750 load and which is suit· 
able for feeding into the video monitor. The circuit of an rf 
probe unit is shown in Fig 7. The probe itself should be a 
very short length of insulated wire pushed under the braiding 
of the coaxial cable, as shown in the circuit diagram, the 
length being adjusied to give a video output of about l -2V 
p-p. A maximum of about 6Y p-p can be obtained from this 
unit if desired. 

Demodulation rakes place in D4 and video passed 
through a pi-ne1work fi lter to a two-stage emitter-follower 
amplifier. The clamp circuit at the base of TR3 is to ensure 
that the video is added to the de voltage from 1he potential 
divider fom1cd by R22 and R23. 

The black level may beadjus1ed by altering the value of R23. 
The 1()00 resistor in the collector circuit is to protect the 
transistors from accidental short-circuit of the output. The 
output impedance is 750 and should be terminated at the 
monitor. The lmA meter gives an indicaiion of the amount 
of power being 1ransmitted along the coaxial cable and is 
very useful as a tune-up aid. The calibration is set so that 

Fig 6. Circuit of video modu· 
l;ator for negative modulation 
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+15V 

R22 
,.~ .. 

Fig 7. Video rf probe and power indicator 

C22 
16 l 25V 

ov 

around three-quarters of full-scale deflection occurs when the 
transmitter is running at full power. 

TV cameras 
TV cameras are not d ifficult to obtain, nor need they be as 
expensive as one may assume. They arc often advertised in 
the British Amateur Television Club's journal CQ-TV. The 
cameras generally available are ex-industrial units such as 
those used in security systems. They arc periodically released 
on to the amateur market and a unit in working order may be 
purchased for upwards of around £20. The lens is usually 
"'C" mount and is sometimes supplied with the camera. 

The type of camera to look for should be solid state, use a 
vidicon tube and produce a standard IV p-p composite 
video output (video plus syncs) across an output impedance 
of 750. If the camera has an rf output the picture may be 
monitored directly on a domestic tv set, usually tuned to 
Band l Channel I or 2. 

C15 

1
220 
25V 

R12 
47 

RFC5 
33µH 

HT+420V 

ov 
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Components list 

R1, 32 820 C1 2-Spf Phillps " bee-
R2, 21, 30, 31 2·2k0 hive" trimmer 
R3,24 1oon C2 5 + 5pF split stator 
R4 3900 ceramic tuning 
RS 18kn C3 2-10pF ceramic 
R6 8200 trimmer 
R7 1MO C4 100µF 450V electro· 
RB 10kn linear pot lytic 
R9, 10, 12, 13 470 cs 0·1µF 450V 
RH 2700 C6, 7 1,000pF 450V ceramic 
R1', 15 1200 ca 1,000pF 200V ceramic 
R18 5·6k0 C9 0·1µF200V 
R17 20k0 preset C10 100µF 200V electro· 
R1a, 23, 25 4·7k0 lytlc 
R19 3·3k0 C11, 23, 26, 29 1,000pF 30V disc 
R20,38 6800 ceramic 
R22,35 1'5k0 C12 125µF 12V electro-
R21 4700 lytic 
R27 20kn linear pot Ct3 0·22µF polyester 
R28 750 C14 0·01 µF disc ceramic 
R29 22k.Cl Ct 5 220µF 25V electro-
R31 1k0 lytlc 
R33 4·7k0 linear pot C16 0·1 ,.F polyester 
R34 68k0 C17 0·01 µf polyester 
R38 10k0 eta 0·1µF700V 

A ll resistors lW 5% C19,20 5·6pF silver mica 
C21,32 4·JµF 12V electro-

Vt QQY03-20A lytic 
V2,J E88CC C22 16µF 25V electrolytic 

C24 3-30pF ceramic 
Dt,7 OA91 trimmer 
DZ 10V t Wzener C25 2·2pF disc ceramic 
03 82Y1Wzener C27 220p F disc ceramic 
IM GEX66, 1N82A, C28 6411F 15V electrolytic: 

A A138 C30 47pF disc ceramic 
DS 1N914 C31 2-6pF ceramic 
DI OA90 trimmer 

C33 t-Sp F tubular 
ceramic trimmer 

C34 6·8pF ceramic 
TR1 2N2369 C35 Formed by twisting 
TR2 2N2412 together two 
TR3 BC108 pieces of thin 
T R4 2N1613 Insulated wire 
TR5 OC171 16mm long 
TRI OC170, BCY70 C31 0·047 µF ceramic 
TR7 A F186, 2N3321, C31 10µF15V electrolytic 

GM0378 C38 1,000pF feedthrough 

L1, 2, 3, 4 See Fig 5 
L5 9t28swg close-wound on 5mm former 
U 31 28swg close-wound on same former as LS windings 

spaced 6mm apart 
L7 Scm 14swg silvered copper wire 
U 2cm 16swg silvered copper wire spaced 4mrn from L7 

RFC1 
RFC2 
RFC3 
RFC4 
RFCS 
RFC&, 7 

R FCB,9 

RFC10 

13t24swg 3mm dla 25mm long 
9122swg Smm dia 25mm long 
9·5t22swg Smm dla 19mm long 
9120swg Smm dia 16mm long 
33µH 
15cm 26swg 3mm inner dia, coil length 10mm self­
supporting 
18cm 26swg on 10mm former, c lose-wound, self-support­
ing 
4t 36swg wound on 6mm former (dope with epoxy) 

Picture monitors 
A video monitor (ie tv set without rf circuits) is very useful 
but not absolutely essential for the beginner. Monitors can 
be purchased from similar sources as the camera. However. 
it is possible to use the station tv receiver as a monitor in 
two ways: 
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Fig 8. RF modulator for Band 1 (C27 Is 220pF, not 1,000pF as 
shown) 

(a) By feeding the video signal via a suitable isolating 
circuit directly to the video and sync separator circuits in 
the receiver. However, unless the user is familiar with tv 
receivers this method is not to be recommended, since the 
tv chassis is usually live and can be dangerous. 
(b) The safest way is to build a small rf modulator which 
accepts the camera output and modulates an oscillator to 
produce a signal suitable for connection to the antenna 
socket of a domestic tv set. Fig8 gives the circuit of such a 
modulator which is suitable for use on 405-line sets. 

The oscillator may be set to any desired channel in Band I. 
The frequency is adjusted by capacitor C24; C31 sets the 
output level which should not be too high or distortion may 
occur. 

fR6 
OC\70 
BCY10 
r---~---------------, 
1 RFC10 ~ 1 iR7 IC38 

:~ 
I It 
I 

' I 
I 
I 

t TR7 -------...J AFl86, 

R3S 
10• 

R37 
2·2k 

ov 

2N3321 . 
GM0378 

Fig 9. Circuit of uhf m odulator 

Fig 9 shows the circuit of a uhf modulator which was 
designed by G6ACH/T and first appeared in CQ-TV No 78. 
The modulator may be set to any channel around the centre 
of the uhf tv band (say Channel 40) that is not being used 
for local broadcast reception. The components enclosed 
within the dotted line should be fitted into ·a screened 
compartment; a suggested layout for this section is also 
shown in Fig 10. All components with the exception of the 
oscillator section may be assembled on a pcb or Veroboard. 
The video gajn should be kept as low as possible to ensure 
best undistorted output. The modulator may conveniently 
be built in a small metal box which may also house the 
battery. 
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C33 

LS .. 2cm long , 16 swg 
silvered copper wire 

RF output 

L7 5cmlong, 14swg 
silvered copper wir<Z 

4mm spacing 

Fig 10. Layout of oscillator section 

The signal 
Fig 11 shows the frequency spectrum of the CCIR-recom­
mended vestigia l sideband rf signal as transmitted in the UK. 
The separation between the sound and vision carriers is 
6MHz; the vestigial sideband extends for I ·25M Hz ( - 3dB); 
the video bandwidth is 5·5MHz. and the sound carrier is 
frequency modulated. Us ing this d iagram the correct vis ion 
carrier frequency may be calculated to ensure that the signal 
remains within the amateur ba nd used. 

ooa 

-308 

1·25 
MH z 

V l d tl.O s ig na l 

Ve:s llgi ~ I Sld'lbind 

Sound 1 
si 9n111 I 

'-.,1 
I 

l----5·5MHz---- --I --I FM I--
Sound c:ar riq;r :I Vision carr ler 

i+------6·0 M J-fz 

Fig 11. Bandwidth of a system "I" 625-llne tv transmission 
showing 1·25MHz vestigial sideband and inter-carrier sound 

The waveform of one line of video is shown in Fig 12 and 
includes 1he various pulse t imings. The colOL1r burst is shown 
on the back porch but is obviously omitted on monochrome 
signals. Black level is set at 30 per cent and peak-white 
corresponds to JOO per cent of the total amplitude. 

' -. -f ':.':._'~'.'.': :~ ~·:~~-~o•: __ . _ !!f.!~\~ 1~>:•1-----

12·05>'•J hn~ Dliiln~tng 

1·55,.,5 
t rof\t oorcn 

----- -----------_2~~·~~--------------- -

Fig 12. Typical line waveform showing sync information and 
signal amplitude levels 
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BATC 
Anyone interested in amateur television would be well 
advised to join the British Amateur Television Club [4]. The 
club issues a quarterly magazine. CQ-TV, which is virtually 
the only source of practical information on tv equipment 
and techniques regularly available to amateurs in the UK. 
The club bas its own library and sales department and can 
often supply ha rd-to-get items at reasonable cost ; it also 
publishes books on fast and slow scan television. 

There a rc two 144MHz calling channels, 144·23MHz 
(ssb) and 144·75MHz (any mode) where tv amateurs can 
often be found. The 144MHz band is regularly used for 
sound talk back to 432MHz and I ·3G Hz atv transmissions. 

References 
[l) VHF Co1111111111icatio11s Vol 5, No I. 
(2) VHF Co1111111111ic(l(io11s Vol 8. No I. 
(3) VHF-UHF Manual, p6.57, 1972 edition. 
[4) BA TC membership secretary: Brian 
Church Street, Gainsborough, Lincolnshire. 

[ NEW PRODUCT 

Clipper for the FT200 

Summers, 13 
D 

) 
Following tbe G3LLL rf clipper designed for the FTIOI. 
Holdings of Blackbum announce a new unit intended for 
use with the FT200, also known as the Tempo One and the 
FT250 (in Europe). The clipper is operative in both transmit 
and receive modes giving additiona l receive gain which is 
apparently required in this Yaesu model. Slight internal 
modifications are requi red to the FT200 but no additional 
holes need be drilled. 

The clipper mounted on top of an FT200 

The price of the unit is £49 including VAT and postage or 
alternatively a ir mail postage overseas and documentation. 
Further information can be obtained from Hold ings, Min­
cing Lane, Darwen St, Blackburn. Tel 59595. D 
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The "disappearing 

inductance"-a new 

trick and some better 

beams (Part 1) 

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

TO claim anything as new these days is a risky business. 
What is known as "information retrieval" 'has become a 

major problem for the experts, since most subjects are 
covered by a large number of publications and new ideas 
often emerge in journals which have little circulation outside 
their country of origin. The author recently made the mistake 
of claiming as "new" [I] the type of resonator (Fig I) 
consisting of a capacitor bridged across part of an antenna 
or other straight conductor which serves as the tuning induc­
tance-an arrangement used many years ago by DLI FK 
(2,3] although he appears to have restricted its use to the 
parasitic clements of minibeams. 

Publication in Tecli11ical Topics has brought to light no 
other evidence of prior use, yet the idea is of basic import­
ance since it al lows the rf characteristics of any metal structure 
to be modified without necessitating mechanical tampering. 
lt allows, for example, the tuning of typical " monoband 
plumbers delight" beams to other frequencies, de-tuning of 
guys or metal rigging without the need to cut into them and 
insert insulators, the prevention of interaction between a 
vertical antenna and a metal mast supporting ii, and the 
construction of low-cost "weightless" traps with no weather­
proofing problems. In the DLI FK application it is used as a 
loading inductance to increase the electrical length of an 
clement at 14MHz, while acting as a series capacitance to 
reduce the effective length at 2lM Hz. lt appears to the 
author that it may also have potential as a loading device for 
monoband applications; extra losses due to circula ting 
currents being offset by the extremely high intrinsic Q. 

In this article the linear resonator- to give it a descriptive 
title-is not used as a loading device but to improve the 
performance of full-sized multiband beams by "getting rid 
of traps" thereby allowing the full aperture to be used at the 
higher frequencies, and to equip conventional monoband 

a L b 

c 

Fig 1. Linear resonator. An electrical conductor, ab, having an 
inductance L, Is bridged by a second conductor which 

Includes a capacitance C 

• I Stoner Hill House, Froxfield, Pe1ersficld, Hanis. 

beams with a similar multiband capability without affecting 
thei r normal operation. It is also applied to the design of 
traps, allowing them to be used in circumstances for which 
conventional traps would be unsui table. These applications 
depend, to a greater or lesser extent, on the "disappearing 
inductance"', a unique feature of this type of resonator 
whereby the inductance is in effect conjured into existence by 
the presence or the capacitor. The effective value of capaci­
tance, being governed largely by the approach to resona.nce 
with the inductance of its own long leads, decreases rapidly 
with frequency so that the inductance reverts to its normal 
role of being merely "'the middle bi t of the antenna ... Ln 
other words, at the lower frequency the inductance, which 
plays such an important role at the higher frequencies, is no 
longer there as such. Both the "disappearing act" and use as a 
loading device relate to the lowest frequency of operation, so 
that, being mutually exclusive, they provide the basis for a 
clear distinction between the DLI FK application and those 
forming the subject of this art icle. 

The problem of multibanding 
Mulliband operation of antennas requires them to be tuned 
and matched a t each frequency. In the case of rotary beams 
this is usually achieved by the wasteful process of cutting 
them down to size, either by means of traps or by the use of 
separate "nested" elements for each band- as in the case of 
the so-called multiband quad which is really three separate 
beams mounted concentrically. In each case gain is sacrificed 
at the higher frequencies by failing to use the whole or the 
available aperture, and at all frequencies there are additional 
losses due to presence or the traps or. in the case of loops, 
probable though unpredictable losses resulting fr?m inter­
action between loop clements [4 ). A number of designs (4, 5] 
and the design by VK2AOU,DJ2UT of a three-band beam 
have been evolved to overcome these problems, but for 
one reason or another they have failed to achieve as much 
popularity as trapped or nested beams. 

Development of full-gain beam using linear 
resonators 
The story begins with the construction of a triband beam 
using resonant stubs in the centre of 14MHz elements to act 
as "insulators" which convert them into colinear pairs on 
28MHz, thus making fu ll use of the available aperture. 
Operation on 21 MHz was obtained using relays to switch in 
addi tional capacitance, and t?e usual t riband mat~hing 
problem was solved by the simple process of !app~ng a 
fcedlinc (which could be of any impedance) across a su11able 
portion of the tuning inductance (Fig 2 (a)). Trials using a 
phased pair of driven clements proved highly successful; 
with minor variations, this method of matching has been 
used throughout subsequent developments. 

Construction of a second and hopefully more durable 
version was held up by delays in the delivery of centre 
insula tors until in desperation the author decided to try a 
linear res~nator (Fig 2 (b)). Though previously considered 
and mechanically desirable, the idea had been set aside 
because of difficulty in getting to grips with the theory, but 
rough tests with a wire dipole proved encouraging and the 
new beam was constructed as a 2-el "plumbers delight" 
Yagi. After successful tests at ground level this was raised to 
40ft and during initial tests on 14MHz the 21 MHz relays 
were inadvertently operated but failed to produce any 
noticeable effect. This was disconcerting, since on previous 
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Fig 2. Comparable two-band beam elements using (a) conv en· 
t ional and (b) linear resonators. Feedpolnts denoted by XX 
w ere obtained experimentally with 500 feeder using 1 : 1 balun 
in case (a) and 4: 1 balun in case (b). The overall length Is 
reduced In case (a) to compensate for the Inductance of the 
stub. Frequencies are 14 and 28MHz. Capacitance is roughly 
double for 21 MHz and in case (a) though not i n case (b) the 
additional capacitance must be switched out for operation on 

14MHz 

form the swr should have gone "sky high" and there should 
h;1ve been no front-to-back discrimination! Concern 
quickly changed to bewilderment on finding that the beam 
was nevertheless working perfectly on 21 MHz. It took some 
time to unravel the mystery, although the solution proved 
delightfully simple, and to the reader, who has already been 
let into the secret, it may seem obvious. 

Yet another lucky break occurred during tests of a 3-el 
version. The original beam was broadba nd at the higher 
frequencies but in this respect the first " plumbers delight" 
version was very poor. With faulty logic, since the radiation 
pattern was satisfactory over the whole band despite high 
swr a t the band edges, this was a ttributed to the use o f wire 
instead of tubing for the capacitor leads. This was corrected 
in a third version but, despite some improvement, the fault 
persisted and a new one appeared, the beam now being 
somewhat skewed and the front-to-side ratio poor. The new 
fault was found to be due to the use of gamma match 
which, though apparently satisfactory with two elements was 
unbalanced to the extent of allowing currents to flow in the 
boom. now of course twice as long, and lhis was distorting 
the radiation pattern. C hange to a T-match with a 4:.1 
balun cured this trouble and, unexpectedly, also disposed of 
the bandwidth problem. The same treatment was then 
successfully applied to the 2-el version, but it was difficul t to 
understand the apparent connection between balance and 
bandwidth, and the improvement is now thought more like ly 
to be due to the incidental use of the 4 : 1 balun, whereby the 
transition from low to high impedance is effected in two 
stages. 

This story carries an important moral which, a t the risk o f 
digression. seems worth stressing. Bandwidth (ie the impe­
dance or swr bandwidth) is a properly of an antenna plus its 
feeder system-not, as frequently assumed, of the antenna 
a lone. 

Practical designs 
T wo-band linear-resonator beams or, if relays a re used to 
switch the capacitors, triband beams, can be designed on the 
basis of data for 14MHz monoband beams which can be 
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found in any handbook. Alternatively, an existing beam may 
be suita ble. 

A rigidly-constructed centre section such as the one 
illustrated in Fig 3 is required for each element, and it is 
recommended that in the first instance small variable capaci­
tors should be used and the beam tuned up on each band 
using normal procedures, but choosing dry weather and 
taking careful note of the paragraphs below dealing with 
spurio us resonances. This adjustment may be found rather 
critical but, once completed, it is a fairly simple matter to 
replace the capacitors one at a time by fixed capacitors plus 
one of several a lternative forms of trimmer, ma king sure 
with each s ubstitution that the performance is unaffected. 

The need for this two-stage procedure is temporary, 
a rising from the fact that this type of a ntenna is still in the 
development stage and the author has not been able to make 
accurate measurements of small capacitances. In any case, 
since there is considerable latitude in the basic design, 
experimenters will probably want to make use of materials 
a nd compo nents which they happen to have available, so 
that a fairly wide range of trimming adjustment may be 
needed in the first instance. When the substitutions have 
taken place it will be found that if, for example, a short open 
stub of variable length is used as a trimmer, the adjustment 
will actually be less critical than the more familiar process of 
adjusting element lengths. This is because of the relatively 
large values of radiation resistance a rising from use of the 
whole of each element at each frequency. 

Two methods of trimming can be recommended, on the 
grounds that they are easy to use and require no special 
provision for weather protection. One is the use of open 
stubs as mentioned above, and the othe r consists of moving 
the mounting bracket for the capacitor along the boom, 
thereby exerting a bellows action on the " trombone•· 
section. In the case o f a triband beam this meth od is applic­
able to one of the h igher-frequency bands only; although 
both bands are affected by the movement there is no problem 
if adjustments are carried out in the right order and a 
sufficient length of adjustable stub is provided for the 
remaining band. 

5• 
~ 

AdJUStablc stub 
6"to 18"1ong (open-wir<:) 

I i.. x 7 1t _ ___ x__,. i 
Elemitnt 1'' dla tapering to 5/16"d•a 

Elem<:nt Ove rall Capac otance ( pF) 
l<:ngth 21MHz 28MHz 

Or1vttn 331t - 10ons 20·5 10· 0 
Reflector 351t- 01ns 18·5 7·5 
Director 321t- 41ns 16· 5 7•0 

Fig 3. Suggested dimensions for "trombone" based on experi· 
mental trlband beam. Inset show s actual element lengths, and 
approximate capacitance as m easured but with 2pF deducted 
for the stub. The dimensions are not cri tical but a larger range 
of capacitance adjustment may be needed lnltlally-see text. 
If relays are used for band-switching, allowance must be made 
for contact capacitance where applicable (see Flo 4). 
Matching ci rcuit for driven element Is connected to XX-see 

Fig 5 
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For 28MHz. t uning can be carried out by varying the 
length of the trombone, but this tends to be less convenient; 
though possibly of some use at 28MHz this method is not 
applicable at 21 MHz since one is then in effect varying two 
inductances (of about the same value) in opposite directions. 
In some cases the whole of the required capacitance can be 
obtained by running open-wire stubs back a long the boom, 
a method which has been used at 21 MHz for the parasitic 
elements of one 3-el design, and is expected to be satisfactory 
at 28MHz for both elements of a 2-el design. As a corollary 
to the above, it should be noted that tuning is critically 
dependent on the shape of the trombone, but this should 
cause no difficulty if well-supported tubing is used. The 
first version used thin wires with flimsy brackets at one end 
and terminals mounted on a plastic food box at the other. 
Despite this, it survived for several months, but after a 
series of gales the back-to-front ratio at the higher frequen­
cies dropped to a low value. 

Two points must be stressed. Components must be of the 
highest quality, and careful attention to symmetry is import­
ant not only in regard to the feeder system but also the 
layout of the components. The reader should not be too 
frightened by this since the original 2-cl "plumbers delight" 
gave a good account of itself, though in breach of most of 
the rules. With three elements however, symmetry is essential 
because the boom is nearly resonant at the higher frequencies 
and its ends are not tied down to earth by being connected 
to the centre of )./2 elements, as they are in more conven­
tional designs. Lack of balance results in a current in the 
boom, and the radiation from this fills in the end nulls and 
causes skewing of the main beam as described ear)jer. 

An interesting postscript to this event was provided when 
the trouble with the end nulls reappeared, although there 
was no skewing. This was due to the antenna support being 
not quite vertical, so that, due to the low height, one end of 
the elements was closer to the ground in the end-on position, 
thus upsetting the balance and causing boom current to 
reappear. This fault should not occur at normal heights 
unless, as might happen in some cases, one end of an ele­
ment comes close to an obstruction on certain bearings. In 
such cases it might be advisable to insulate the elements 
from the boom. 

Capacitors similar to those used in traps may be used in 
series/parallel combinations to make up the required values: 
some have been left exposed to the weather for long periods 
without ill-effect, though a protective coating of Araldite 
would be advisable. Capacitors made up from lengths of 
cable, though usually regarded as suitable for a Clemens or 
gamma match, are not adequate. Relays for band-switching 
must be capable of standing high rf voltages and currents­
though an ability to switch them is not necessary provided 
the obvious precautions are taken-and they must have low 
rf losses. Surplus open-type relays with heavy-duty ceramic­
insulated contacts are available and have been found 
satisfactory, but need weather protection. Sealed relays are 
preferable and BR type MOS seems likely to be suitable, a 
view endorsed by the makers, but it has not been tried and 
carries a high price-tag in small quantities. 

Many different arrangements of capacitors and relay 
contacts are feasible and the required component ratings 
depend on the method chosen. Fig 4(a) yields the lowest 
open-circuit rf voltage and losses, which could be important 
a t 28MHz, but the contacts may have to carry up to 4-SA 

28MHz stub 28MHz stub 

tt J ~T ( 21 MHz stub (b)f1 
21 MHz stub 

Fig 4. Alternative switching circuits for capacitors, with 
trimming stubs; (a) ensures lower component voltages, (b) 
ruulta In lower currents. In case (a) the 28MHz capacitance 
lncludu both stubs, in case (b) i t Is the 21 MHz capacitance 
which Includes both stubs and the required trimming order is 

therefore reversed 

peak current at 21 MHz. In contrast, Fig 4(b) halves the 
current at 21 MHz but doubles the voltage at 28MHz. In 
case (a), adjustment of the 28MHz stub has little or n<;i 
effect at 21 MHz: in case (b) the reverse applies. and in both 
cases one of the stubs may be replaced by recourse to the 
"bellows" action described earlier. Relay windings should be 
bypassed and the leads filtered for rf. 

Adjustments should be carried out for each band as 
described in Radio Co1111111111icatio11 Handbook [6) except that 
at the higher frequencies maximum gain is arguably a better 
criterion than the nominal front-to-back ratio, which, from 
the point of view of minimizing the average level of inter­
ference, can be somewhat misleading [7]. Tuning for 
maximum gain unfortunately reduces the bandwidth but 
this may still be adequate at 21 and 28MHz due to the large 
increase in radiation resistance resulting from use of the full 
length of each element, the relatively wide spacing and the 
tendency for dx signals to be confined to rather less than the 
full extent o f the 28MHz band. Fig S illustrates a suitable 
matching circuit, and Fig 6 shows the actual swr values 
obtained for one particular 3-el beam design. In view of the 
large number of variables these results are unlikely to be 
repeated exactly, and some experiment with the capacitor 
values may be desirable. 

It is appreciated that the relays have the disadvantage of 
being another potential failure source and this may en­
gender some prejudice. Compared to a beam rotator the 

Fig 5. Typical balanced feed system for a G6XN driven 
element 
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2·0 

" :.:. t.5 

"' Fig 6. Typical values of swr 
and fron~: back ratio obtained 
with the 3-el beam (Fig 3) at a l•O 
height of 7ft, except for (b) 1.s.o l .J· l "4•2 
which shows the effect of the ( a) (V.~:J 

relay s on tuning at 14MHz for 
the 2-el beam (final version), 
and the dotted curve In (c). 
T hese curves are pe&&lmlstlc 

2-0 as tuning was mainly for maxi· 
mum gain. N ote that the 3-el 
beam In (c) was tuned near the 
hf edge but remained opera· It 

3: 1· 5 Uonal down to 2t·OMHz .,, 

2 ctc:mc:nu, <11t 4 0rt 

>-0 ' 
IJ 0 0 14• I ~4·2 

( O) ( MH.t l 

relays a re in the same category as the proverbial gnat. but if 
repairs would be difficult and the design of relays in­
adequate for the j ob, the point has some validity. The alter­
native is to use passive switching, which is feasible but 
requires a more complicated .. trombone''. Fig 7 shows one 
method, the additional linear resonator L.C, being a direct 
rcplaccniegt for the relay; tuned to 28MHz, it acts as a trap 
to prevent current flowing through the addit ional capacit­
ance. This was tried in lumped-circuit form duriug tests of 
the early split-element beam but there was a just-measurable 
loss at 21MHz. and the idea was shelved for the time being. 
It is unlikely that the extra loss would be experienced with 
the linear resonator. and it is regretled that an opportunity 
to try this was missed owing to doubts engendered by the 
inherent complexity of a four-wire '' trombone". Some 
interdependence of 21 and 28MHz adjustments is inevitable 
with an arrangement of this kind, but further complications 
can be avoided if L. and C, are d isposed in a plane at right 
angles to that of Land C, so that at 28MHz the equal but 
opposite currents in L. c. produce zero field at Land C. 

This problem has now been successfully tackled from a 
new angle, based on series connection of linear resonators 
for 21 and 28MHz (Fig 8). One useful feature has been lost, 
however, since 14M Hz tuning is considerably affected by 
the 2 1 MHz resonators. Fig S(a) bears some resemblance to 
one of the arrangements proposed by DLl FK, but it has 
been found essential to include 28Ml-lz traps, which also 
exploit the ''disappearing inductance" principle. These are 
needed to prevent 28MHz currents from taking the wrong 
path, but as the 21 MHz resonator is connected to points of 

L 

f It ell 

JJJ Ls 

II 
Cs 

Fig 7. Passive switching. A second linear resonator Ls Cs 
tuned to 28MHz removes from circuit the additional capacl· 

tance (C21) require<! for 2t MH z 
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fairly low impedance a t 28MHz they have only a modest 
task to perform. T hey are easily constructed and adjustment 
is not critical. 

A somewhat modified system (Fig 8(b)) is used for the 
driven element, since the method of matching requires the 
central portion of the element to provide a common path 

10" -=-i 
21 MHz trombone 59• adjustable 

(a) 

1 · 

Element 

Dir<Zctor 
Orlv<Zn 
Rell<Zctor 

\ 16swg T 

142"·--------- ... •"'ll 
t----56'~ 16swg 

v./ w T 

20pF 

!-=====II I=====: 
1
/4" d ia tube 

'slldll along boom for fine 
tuning on 26MHz 

i-----e6~ •I 
Ov<Zrall l<Zngth 

( b) 

30ft- 7 Ins 
32fl-61ns 
3211 - 7ins 

Fig 8. Double trombones for triband operation without relays: 
(a) parasit ic elements, see text for alternative options; 
(b) driven elements, points XX provide delta match for open­
wire line. Extensions Y, Y (18in on experimental modal) 
provide fine tuning on 21 MH z. T raps T,T are linear resonat ors 
171n long with 40pF capacitors and are tuned for zero current 
at W , W, on 28MH z by adjustment of spacing, 1·251n approx i ­
mately. All dimensions In Inches except overall lengths 
(Inset). (Points XX (not shown) are at the lower terminals of 

the 20pF capacitors) 



for a ll three frequencies. Matching is more difficult with 
this arrangement, but with some further elaboration along 
the lines of a T-version of the well-known multiband ga mma 
match, better than 2:1 swr was obtained in a 500 feeder. 
However , very little effort was put into this, the antenna 
being required as part of a permanent system of antennas 
which uses 600!1 line to reduce cost and minimize losses. 
With the connections indicated the swr in 600!1 line rose to 
a maximum of four at 21 MHz. This was acceptable, but with 
the help o f a Smith chart it was found possible to achieve an 
swr of less than two on all bands merely by using a short 
length of 300!1 line in the exact position required for 
bypassing the beam rotator. Unfortunately there is no 
guarantee that this result would be repeated in another 
installation, and the mechanical design, using ultra -light­
weight elements braced with pol)'thene cord, has not been 
put to the test. 

There are a number of inter-related mechanical and 
electrical problems which have been bypassed rather than 
resolved, and this design is definitely not for the novice. 
Nevertheless, it probably signposts the most interesting 
course for further development, and may appeal to readers 
with special skil ls who wish to break new ground. The author 
considers that in its present form it constitutes an adequate 
monument to his chief mentor, Heath Robinson, and that 
for him it would be sacrilege to pursue the matter further! 

The earlier version can be recommended to experimenters 
with more confidence. Its main appeal probably lies in the 
ease with which an extra band can be added to existing 
monoband designs and in the improvement of performance 
at the higher frequency compared with multiband antennas 
operating on the principle of aperture rest riction. Addition 
of the third band, though basically simple, may need 
improvisation or further experiment as discussed in the 
context of Fig 7. 

The linear resonator 
So far the why and the bow have been considered but any 
reader attempting to construct one of these beams is likely 
to encounter a number of puzzling features and may be led 
down some false trails. For all its apparent simplicity the 
linear resonator is a complex device. lts main features, and 
probably all that the experimenter needs to know, are 
~ummarized in Fig 9, which shows the equivalent " lumped 
circuit", and Fig 10, which illustrates the frequency response 
of typical resonators assuming conductors o f equal d iameter 
and varying degrees of coupling between them. To assist 
interpretation Fig 11 gives a rough idea of the way the 
coupling factor varies with spacing of the conductors. For 
the more advanced amateur who may wish to develop bis 
own designs a number of basic formulas have been included 
in the caption to Fig 9. 

I n Fig 10 it will be seen that one effect of coupling is 10 
bring the series and parallel resonances closer together, so 
that if, for example, this type ofresonator is used to generate 
the series capacitance needed for bringing a 14MHz dipole to 
resonance on 21 MHz, the effect at lower frequencies is 
reduced. There are several ways of using such a device to 
achieve multiband resonances, and perhaps the most 
obvio us would be to use the series resonance for "shorting 
out" about one third of a 14MHz dipole and thus bring it to 
resonance on 21MHz. H owever, this tends to create diffi­
culties a t l 4MHz since the parallel resonance in the absence 

288 

I . ... 
Fig 9. Lumped circuit equivalent of llnear resonator. Putting 
r - "turns ratio'', k = coupling factor, y "' w'LC (where "' = 
2,, x frequency) we obtain 

[ 
yr' (f - k') - t ] X = wL 

yr(r - 2k) + y - t 

Parallel rHonancef(X = a:>) Is given by yp - 1 
2t' (t - k) 

1 
aeries resonance (X ~ O) by Y• - r ' (t _ k ') 

t 
and the frequency at which II - 0 by y o - r ' _ kr 

For linear resonators with equal diameter conductors (r = 1) 
the frequency ratios are given by fo/fp - V2 (ie half an 

octave), fs/fp ~ - f 2 and fs/fo _ - / 1 ·v, + k ·v, + k 
II y (r' - kr) - t 

Current ratios are given by I - II + le <and iC = Y (l _ kr) 

which reduces to - kr at series resonance. Practical values for 
linear resonators are k - 0·2 - 0·5, r - 1·0 - 1·3 

of coupling is exactly ha.If an octave below the series reso­
nance, so that the short-circuit at 21 MHz would be expected 
to result in an open circuit at the lower frequency. By 
invoking the coupling factor to bring the resonances closer 
together the idea becomes less absurd, and has been tried 
with some success-although interaction between the tuning 
of the series circuit on 21 MHz and the length of element 
required for 14MHz was sufficient to make the adjustment 
extremely difficult . 

Unfortunately Fig JO does not tell the whole story, and it 
could be argued that bringing the resonances together does 
no t get rid of the problem but merely brushes it under the 
carpet. This is because series resonance might be defined in 
two ways-the frequency at which the reactance between 
terminals is zero, and the frequency at which the series 
circuit can be regarded as an effective short-circuit so that no 
current flows through the inductive path. Normally with 
Jumped circuits these frequencies would be identical, but 
this does not apply when mutual coupling is present. I n this 
case the parallel resonance and the short-circuit frequency 
retain t heir half-octave separation, whereas at the zero­
reactance frequency there is no short-circuit and there could 
well be a large and undesirable circulating current, causing 
appreciable losses and perhaps a reduction in bandwidth at 
21MHz. 

No real difficulty has been experienced on this score but 
it does impose some constraints, and it is useful to be 
aware of what happens as Lhe length of the trombone is 
varied. At 28MHz this is acting as a n insulator, and the 
voltage across it tends to stay constant so that both rf 
current and losses are inversely proportional to length. The 
current is about four times the loop current of the d ipole, so 
tha t for comparison with the radia tio n resistance any losses 
must be multiplied by 16. For a Sft trombone a typical 
calculated value of loss resistance is 0 ·150, which translates 
into a negligible power loss of only l ·6 per cent. At 21 MHz 
the situation is more complicated, but with the recommended 
dimensions the current l e through the capacitor d ivides into 
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Fig to. Reactance curves for linear resonators showing effect 
x 

of mutual coupling. Frequency scale Is relative. c.iL Is the ratio 
of reactance between the terminals of the resonator to the 
natural reactance of the conductor. Mutual coupling shifts the 
curves to t he right and brings the series and parallel reson­
ances c loser together. Dotted curves show for comparison the 

characteristics of conventional resonators 

roughly equal proportions between Land the inductance L.. 
of the outer portions of the dipole, each of these being 
somewhat less than the current lR associated with tbe 
radiation resistance. 

As a rough guide, le should be roughly equal to 21R, and 
anything more than 31R is definitely excessive. The ratio 
increases rapidly as the length is decreased, but as the 
length is increased it gradually falls to unity so that all the 
current is flowing in the capacitor and none through L 
which can no longer be used as a matching device. This of 
course is the "short-circuit"' series resonance and is some­
what lower than the t rue series resonance as defined by 
"zero reactance". The gradual transition means that the 
usual distinction between series and parallel resonance has 
become somewhat blurred. 

Despite the matching complications there is sti ll the basis 
for a workable system; the 21 MHz radiation resistance being 
so large the capacitive arm of the trombone can be routed 
directly via the balun terminals and the element becomes 
series-fed. However, tbe low frequency resonance has now 
been moved considerably lower, due partly to the larger 
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trombone and partly to the "capacitive end-loading" effect 
produced at 14MHz by moving the ends of the trombone 
outwards. This was found to reduce the required element 
le~gth by about 14 per cent. The arrangements shown in 
Fig 8 are a compromise, involving objections on mechanical 
grounds to the use of too long a trombone and involve a 
reduction in overall length of about seven ~r cent. 

Referring to Fig 4, any increase of C beyond the value 
required fo r 21 MHz will have an appreciable and eventually 
~atastrophic effect at 14MHz, though under proper control 
11 can be used to convert a director into a reflector. On a 
reflector it has the opposite effect, turning it into a director. 
This may be surprising but the explanation will be obvious 
from careful inspection of Fig 10. 
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Fig 11. V ariation of coupling factor with sp acing, and induc­
tance ratio w i th diameter of smaller conductor. Figures based 
on l ength of 7ft and large conductor diameter of tin but these 
are not c ritical. V alues for k assume 11n diameter for both 
conductors but d ecrease by only 11 per cent if one conductor 
is reduced to O·tln. Use scales Indicated by arrows. These 

curves are for u se with design formulas attached to Fig 9 

It should be noted that the above method of loss calcula­
tion can readily be applied to any part of any of the clements 
described here-so that, if necessary, they can be absolved 
from suspicion. This has in fact been done in respect of the 
beams illustrated in Figs 3 and 8. 

As well as by use of mutual coupling. the resonant 
frequenc ies may be brought closer by increasing the induct­
ance of the series circuit ; this is not subject to the same 
restrictions though it is important to ensure that losses 
remain negligible in comparison with the radiation resistance. 
Some increase of inductance is possible by decreasing the 
conductor diameter, but it is difficult to achieve a ratio 
greater than about l ·5 without loading coils, and in general 
any diameter from about 0·1 to a t least O·Sin is e lectrically 
acceptable, with mechanical and bandwidth considerations 
tending to favour the higher value. 

(To be concluded next month) 
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I techf!ical ~ L topics 
Pat Hawker, G3VA 

JN 1he January TT I referred to the highly infom)ative 
article by Ulrich L. Rohde, DJ2LR, in Ham Radio 

(Oclober J 976), on optimum techniques for solid-sta te 
receivers. But I a lso took the opportunity of suggesting 1hat 
an ultra-complex, professional approach to modern equip­
ment design may nol necessarily be the most suitable for 1he 
average amateur to try to attempt to emulate, and gave 
examples of where even professionals may sometimes court 
disaster by striving too bard to better the state-of-the-art. 

What I did 110 1 intend to imply- and I am sure few readers 
would have read this into my remarks-was that DJ2LR was 
advoca1ing circuit techniques lhat would lead to disaster! 
Indeed a recent letter from DJ2LR/W2 emphasizes 1hat in 
his ariicle he was showing the "uhimate possibilities" and 
nol attempting to start "average'' amateurs copying com­
mercial designs, though of course that does not mean that 
his company (Rohde & Schwarz.) will not continue to pursue 
the " Rolls Royce" idea and offer to the professional market 
"the absolute best there is". 

Indeed he makes the interesting point that, as a profes­
sional engineer, he enjoys amateur radio for lhe opportunity 
it gives him 10 lest sophisticaledly-engineered communication 
equipmenl under lhe almost unregulated channel selection 
and crosstalk and voluntary interference that is called 
amateur radio communication! He adds: " If a commercial 
receiver survives this test, then in my opinion it will always 
survive a commercial or military application where cle;:1r 
frequencies are clearly defined and very little channel 
splatter is noticeable." 

This is in line with someihing I have wrillen elsewhere: 
"The performance requirements of an amateur receiver are 
every bit as exacting (in some respects even more exaciing) 
than those demanded for professional communications 
receivers." Though I did add that "'the amateur usually has 
to achieve this within a restricted budget''. 

More sunspots galore ! 
Last year (TT August 1976) I referred to the hopeful and 
fascinating a rticle by F. M. Smith, GSKG. ( Radio Com· 
1111111ica1io11 July 1976) on the prospects for solar cycle 21-
though it was noted tha t many other published forecasts 
were pessimistic. even to the extent that there could be a 
virtual absence of sunspots for many years to come (as 
occurred in the "mini ice-age" between 1650 and 1715 AD). 
Afterwards GSKG kindly dropped me a note to say "J am 
not sure 1hat I can rightly be described as an optimist­
rathcr as 'anli-pessimistic', ie as questioning the validity of 
the pessimistic forecasts for the next two cycles," and adding: 
"It is inicresting to note that the mini ice-age fell within my 
first period of 'bunting' and ended when synchronism was 
established at Sc - 3 which reached its peak in 1718. Coinci· 
dence?" 
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Certainly already !here are signs tha t the worst fears of the 
pessimists look like being unfounded: solar activity during 
the past few months definitely seems to be picking up at last. 
. Professor Martin Harrison, G3USF, has drawn my atten­

tion to a forecast which is not only anti-pessimistic but posi­
tively brimming over with optimism. This is to be found in a 
le.tter: "Sunspot cycles and solar activity forecasting" in the 
highly-respected scientific journal Nature (Vol 265, 24 
February 1977, pp713-5) by G. Ramaswamy of the Tndian 
Oil & Natural Gas Commission. He claims to have found 
(and checked during Sc20) a linear relation between the 
relative intensity of solar cycles as measured by 1he ratio of 
the maximum of lwo consecutive cycles and the relative 
skewness of the first cycle. The formula he has derived leads 
him to suggest that the solar cycle just starting is likely to see 
1 ·84 times more activity than Sc20. If this should prove true 
it would result in an annual average sunspot n'umber of 195 
and would imply a cycle close to the fabulous Scl9. the 
most active cycle in 200 years! 

Personally J am not taking bets, one way or the other bul 
al least it should not be long now before this latest th'eory 
can be put to the test on 28M Hz and even 50M Hz! 

Russian direct-conversion demodulator 
During the 19 years (reached this month) of TT, I have 
scanned through many copies of the Russian magazine 
Rudio seeking ideas for the column. But despite seeing some 
intri~uing·lookin~ diagrams and antennas 1 have always 
previously been d iscouraged from attempting to draw on this 
source because of the impenetrable (to me) double-trans­
position code in which it is a ll written: a combination of the 
Cyrillic a lphabet, strange device coding. unknown abbrevia­
tions and 1hen the basic Russian language. 

However the December 1976 issue contained an article by 
RA3AAE that clearly represents a basic idea for a product 
detector/mixer or direct-conversion receiver demodulator 
that 1 have never previously encountered, ycl would appear 
to be or general interest to anyone interested in questions 
relating to the design of heterodyne and mixer stages. 

If I have grasped the principle rightly it is to use the third 
order product (2/, - f e or lo - 2/2) of a diode mixer. 
in~tead of the conventional second-order product Cft ± /e). 
us111g back-lo-back diodes. In this way RA3AAE shows 1hat 
the device characterisiic approaches the desirable "square­
law" form of curve, rather than the less desirable cubic law or 
a conventional diode mixer. 

If my supposition is correct, then the Russian technique 

(b) 

Fig 1. _(a) Basic arrangement of RA3AAE's heterodyne detector 
showing use of back-to-back diodes. (b) T he solid line repre­
sents the normal "cubic" diode characteristic w hi le the 
dotted line indicates the modified "square-law" characteristic 
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L r ¥,~ : 
Fig 2. Unbalanced form of the RA3AAE product detector 

should offer the possibility of a semiconductor mixer tech­
nique capable of handling s trong as well as weak signals, 
yet without the high-level oscillator injection that some of 
the a lternative techniques demand. 

Figs 1-3 are reproduced from the article: Fig I shows the 
basic a rrangement and the modilica1ion to device character­
istics: Fig 2 an unbala nced product detector; while Fig 3 
represents a semi-balanced form using four diodes. It seems a 
novel idea that might be worth following up. And if anyone 
likes to volunteer to read the original Russian text and let us 
all know if there are any further important points to note, l 
will be glad to send a long a copy. 

A gilded fet-Vackar vfo 
There is stiU a lot to be said in favour of a free-running L C 
oscillator for many transmitter and receiver applications. 
For quite a few years the G3PDM version of the fet-Vackar 
arrangemeni (originally published in Tr December 1969 but 
also to be found in ART and the latest Radio Commu11ica-
1io11 Handbook, Vol 1) has been generally recognized as 
being about as good a vfo as any. One reason for this is the 
emphasis that GJPDM put on the mechanical as well as 
the electrica l precautions that should be taken when build­
ing such oscillators. Another excellent oscillator is the basic­
ally similar design in the VHF-UHF Ma1111a/ (pS.7). For 
most applicat ions a well-made vfo to either of these designs 
should prove adequately stable, settling down to a few 
hertz within about a minute of switching on. But nobody 
would claim that even these designs a re completely free of 
d ri ft during the short warm-up period. 

This has prompted Bob H eaton, G3JJS, to investiga te 
furt her the q uestion of whether additiona l stability can be 
achieved during th is short warm-up period: "gilding the 
lily" of vfo stability as he puts it. He writes: 

" Having recently made up the 'G3 PDM' as a 4·2 to 
4 ·4MHz vfo, l carried out some crude thermal stability 
checks by spraying each component in tum with a freezer 
aerosol. This showed that two components cause appreciable 
frequency shift when covered with frost: the coil (bare wire) 
and the fet device. 

" Relatively little can be done about the coil (unless one is 
prepared to attempt very complex thermal compensation) 
except to enclose the unit in order to free this from draughts, 
but some action is possible with the fet. This was found to be 
passing 7mA which appeared rather excessive and was as­
sumed to be the main cause of the warm-up drift. 

"There are two ways of readily reducing the current: 
( I) Reduce the capacitance of CS so reducing d rive (an 
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Fig 3. Semi-balanced form of the detector together with 
oscillator 

increase of drive could cause the gate-source diode to con­
duct and load the tuned circuit so adversely affecting stability). 

(2) Apply source bias. As the fet has an approximately 
square law characteristic the change of slope could be used 
instead of varying C5 to control oscillation and provide de 
stabilization of the operating point. In practice CS was fixed 
at IOpF (silver mica) instead of the original 20pF variable 
trimmer in the original design. 

" In the first mock-up with typical 'mare·s nest" construc­
tion (plenty of stray feed-back) a source resistance of I ,OOOn 
was found to maintain oscillation when by-passed by I ,OOOpF. 
H owever the final version on its printed circuit board (Fig 4) 
required additional shunt components of 1,soon and 0·05,,F 
(mylar) to maintain oscillation. Fixed resistors of at least 
O·SW rating are recommended to reduce resistor heating to a 
small value. 

"Switch-on drift in the original GJPDM circuit had been 
of the order of 400 to SOOHz. The source bias reduced the 
current taken from 7 to 2·5mA. Stability checks were made 
by beating the oscillator with a crystal calibrntor. After 
modification the drift from switch-on at zero beat to the end 
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Fig 4. The 4·2-4·4MHi fet-V ackar vfo with the added source­
bias components as used by G3JIS. Components: L1 17t 1in 
dia, length 1·6in, 20swg. C1 3-30pF. C2 270pF (sm); C3 56pF 
(sm) ; C4 6·SpF (Tetter trimmer); CS 10pF (sm); C7 0·001pF ; 
CS O·OSµF; C9 1,800pF (sm) ; C10 0·011•F. R1 4·7K 2W, hi-stab; 
R21,0000: R3 1,5000. TR1 2N3819. Note that source bias com· 
ponents C7 and CS can b e combined as single O·OSµF capacitor 

and R2 and R3 combined as s ingle 6000 resistor 
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of the first minute was approximately 30Hz, with negligible 
subsequent drift. 

"For many applications the process of adding source bias 
must appear as a mere 'gilding the lily' of oscillators which 
are excellent in their original forms. But clearly this modi­
fication would be more important in vhf circuits where 
multipliers are used and which could mean that a 9kHz 
drift on J45MHz could be reduced to 500Hz which would 
maintain the signal within an ssb receiver/transmitter pass­
band even during warm up. 

"It will be appreciated that there is a neutral (zero temper­
ature coefficient) bias point of a fet, but unfortunately this 
varies with parameter production spreads, so that it is neces­
sary to determine this on individual devices. The Mullard 
fet book indicates this as approximately V pinch-olf- 0·73V, 
indicating that this would tend to be of the order of about 5V 
negative bias. The expedmental Vackar oscillators would not 
function with such high bias voltages although they work 
satisfactorily at the lower bias voltages where the slope is 
steeper. 

"This all suggests that the message to be gleaned from the 
foregoing is that any negative bias at all that will maintain 
oscillation is better than 11011e, as some self-stabi lization of 
the direct current operating point will be achieved and this 
will reduce warm-up drift." 

We would emphasize that this final gilding of the Vackar 
lily would be wasted by failing to note the basic suggestions 
on achieving good vfo stability made by G3PDM and to be 
found in the references quoted above. 

Rotor O-v-2 receiver 
A note from Richard Kay, G30 QF/HB9ANW, comments as 
follows on the simple valve "straight" receiver mentioned 
in 7TDecember 1976 p9J5. He writes: 

"Being completely fed up with all the commercial gear 
adverts, it was a real pleasure to see this circuit. I built it in a 
day, just a lash-up on the kitchen table, and it worked first 
time (my coil was for the 3·5MHz band): stacks of signals 
even without an antenna! 

" After struggling with the Dutch text in the original 
Electron write-up l found that the reason for the J Mn 
resistor in the cathode of Vl was to tame the reaction a bit. 
Readers might also like to note that the !Okn resistor shown 
in the regeneration potential divider circuit in fact seems to 
have been 150 or I 80k!1, rather indistinct in the original 
diagram. I chose I 50k!l and it works fine." (see also p308) 

Penonal lightning protection 
In the January 1T attention was drawn to the advice of 
Dr R. H. Golde and Prof W.R. Lee on reducing the dangers 
from lightning for those whose outdoor pursuits in the high 
hills make them vulnerable. Since then Jim Clarke, the IBA's 
engineering safety officer, has drawn my attention to some 
rather more detailed advice on this subject, published in 
Switzerland some years ago and subsequently translated by 
the Electrical Research Association, as follows: 

"In our view, the best position to adopt in order to protect 
oneself in open country is to kneel on the ground or to sit 
in the Japanese manner on the backs of the feet and lower 
part of the legs, or to squat on something which will act as 
an insulator, with the feet together of course. For people 
who are exposed to lightning hazards in the course of their 
work- walkers in mountains, frontier guards etc-one 
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possibility is a protective cage in the form of a tent, weighing 
about 4kg, developed at Munich Technical University. 

"A protective cage consisting of fine wire mesh is also 
conceivable which, with or without an inner layer of insula­
tion, is placed over the cape normally worn by mountain 
walkers or is sewn, for example, into the outside of the cape; 
when lightning threatens, the individual wraps himself in the 
cape with its hood and kneels with his knees together on the 
inside of the cape. Damage to the metal mesh and the fabric 
must be seen as a probability in the event of a lightning 
stroke; it would appear however that any serious .risk to 
a person wrapped in this way can be completely avoided. 

"Another means of providing protection is to design the 
long alpenstock, about 1 ·5 to 2m in length and which often 
used to be carried as a lightning conductor, with an i nsulat­
ing sheath; the individual kneels on a metal fabric into which 
the conducting alpenstock is solidly thrust or screwed. The 
insulating sheath of polyethylene or polyester reinforced 
with fibre-glass can be so designed, without any appreciable 
increase in the weight, that it prevents current from flowing 
to the body in intimate contact with it. The body is connected 
only via the shoes with the metal fabric on the ground. 
Kneeling on the metal fabric means that the alpenstock 
projects considerably beyond the body, so that the capture 
discharge originates at the former and not at the body. 

"Clearly the reliability of protection provided by the 
latter iwo methods needs to be demonstrated experiment­
ally ... and all three methods ensure protection only if the 
individuals are stationary; to provide protection when people 
are walking is a more difficult problem to solve." 

The series-phase antenna 
During recent months a recur.ring topic in 1T has been the 
potential value of traditional "long-wire'' antennas not only 
for hf but also for vhf/uhf where the space problems are far 
less daunting: the long-wire terminated inverted-V ("Bruce"); 
the Chireix-Mesny zig-zag array ; possibly the Beverage 
which works at bf but is virtually an u11known quantity at 
vhf; and above all that "queen" of antennas, the ever­
attractive bi-directional or the terminated uni-directional 
rhombic which is known to be an excellent performer well up 
into the uhf range. 

One "long-wire" antenna that was developed in the ' thirties 
(or possibly the ' twenties) and enjoyed some years of popu­
larity both as an hf and as a vhf fixed beam antenna, but 
has long disappeared from the textbooks, is the Marconi­
Franklin series-phase array. That indefatigable antenna 
experimenter, Ted Cook, ZS6BT, recently brought this 
array to my notice and a little library research soon brought 
out a number of additional reasons why it might be worth 
joining him in looking a little more closely into this system. 
ZS6BT has already developed a novel form of this array 
for use as a 144MHz antenna for working through Oscar. 

Among the pre-war references to this array is its use for 
an early Marconi air-navigation aid working on about 33MHz 
( Wireless Direction Finding, by R. Keen, 3rd edition) and its 
use for hf communications ("The series phase aerial array" 
by N. Wells, Wireless World, 15 October 1937), although I 
should point out that ZS6BT disputes certain features of the 
description by N. Wells as to the way in which the system 
works, and has developed a rather different balanced form of 
the array suitable for either vertical or horizontal polariza­
tion. The original antennas comprised terminated unbalanced 
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Fig 5. The original Marconl­
Franklln hf aeries-phase "ln­
llne" antenna of the form 
described In Wlrtltss World ts 
October t937. Thia vertlcally­
polarlzed antenna has 17 A/4 
"loops" spaced at A/4 Inter­
vals. 36 A/2 earth radials were 
placed below each end. Note 
that the line of fire la away from 

the termination 

systems with vertical polarization (and which were some­
times made to reverse the direction of fire by transposing the 
terminating resistor and feed point): Fig 5. 

While it could be argued that the gain for a given array 
size is unlikely to be as great as for a Yagi, there are some 
features of the system which would seem to make it attrac­
tive even today. Since basically it is a long-wire terminated 
array without parasitically excited elements it should not be 
difficult to achieve reasonable bandwidth ; this is further 
underlined by the high radiation resista nce which is specific­
ally mentioned by N. Wells as one o f the main attractions. 

The main snag would be the large amount of ground 
needed for a n hf array, which would limit the scope for 
achieving other than perhaps a moderately sharp reversible 
lobe, and on vhf the mechanical problems of forming each 
· 'element" of two separate wires rather than a solid element. 

Jn the 1937 article it was shown that, by using up to four 
parallel " 17-loop" arrays, forward gains or the order or 12-
ISdB (reference a vertical dipole) could be achieved in prac­
tice a nd that "theoret ical gains are higher and, as a matter of 
fact, are often attained in practice". More realistically, an 
amateur hf array would be considerably lower in gain, but at 
vhf high gains are by no means out of the question. At this 
stage, ZS6BT is not prepared to estimate what gain he is 
achieving on 144MHz although he has an excellent front-to­
back ratio, an apparently sharp lobe and adds: " Let's say 

Fig 6. (a) ZS6BT'a series-phase antenna showing the A/4 loops. 
(b) Current dlattibutlon suggested by ZS6BT. (c) Balanced 
form of vhf array suitable for 144MHz with either horizontal or 

vertical polarization as being developed by ZS6BT 
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that the array shows the sort of promise I had hoped for." 
But he s tresses tha t he still has a good deal more work to do 
on the system. I have a few doubts as to whether his balanced 
form of array works in precisely the same way as the original 
series-phase and this may well ac{;ount for the differences in 
the way that ZS6BT says it works and the diagrams in ihe 
1937 Wireless World article. But docs that really matter? 
Either way this could be a useful form (or two useful forms) 
o f antenna. 

In his original note , ZS6BT commented: " On first examin­
ation the phasing seems awry, but a fter close inspection the 
beauty of Franklin's design emerges. If we see five elements 
(ie five ' loops') the n numbers J , 3 and 5 are a hair-wave part 
and 180° out of phase, producing the classic 'end-lire· pat­
tern ; however, assuming a t ravelling wave, elements 2 and 4 
arc 90° out o f phase with I, 3, 5 a nd are mutually a half­
wave apart and 180° out of phase. Thus 90' after 1, 3 and 5 
'fire', 2 and 4 take over." 

To form the balanced array, ZS6BT simply stacks an 
inverted array under the first one, and the whole structure 
begins to look a bit like a Yagi but of course consists o f long 
wires: ZS6BT in effect forms a wooden boom with dowel 
crosspieces and thcn:tapes the wire to the structure. 

-To next loop ....-----0 

Fig 7. More recent technique used by ZS6BT for feeding his 
144MHz series-phase antenna 

Fig 7 shows the technique that ZS6BT uses to feed the 
first "loop". 

Clearly the balanced vhf series-phase array is an idea for 
experimenters and not presented as a fully-fledged design; 
nevertheless it seems most interesting. 

Electronic semi-automatic keyer 
ln these days o f sophisticated electronic keyers, keyboard 
morse generators and the like it may seem terribly old hat to 
describe a nything with a "manual" element about it. Be 
that as it may, I stiU believe that manual keys have some 
tangible advantages over fully electronic devices, though I 
promise to keep off that hobby-horse this month. But it 
brings me conveniently to a half-and-half unit-the " EDMD 
keyer" by G. Blake, ZL3FX (Break-in, December 1976). 
EDMD stands for "electronic dots, manual dashes": in 
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Fig 8. ZL3FX's "electlonic·dot, manua l-dash" semi-auto· 
matic keyer. 10kn carbon pots. Relay winding about 2000. A 
o pen contacts, B closed contacts, C keyed c ircuit. Almos t 
a ny audio pnp tra nsistor s hould prove s uitable (npn devices 

could be used with suitable polarity changes) 

other words a semi-automatic "bug" key with the dots 
formed electronically (so that one avoids the mechanical 
contact-bounce problems of some mechanical bugs) but 
with the dashes produced manually by just pushing over the 
paddle. Many years ago such an approach was described by 
G30IT using a VRJ05 voltage regulator tube as the active 
device (still included in ART) but the ZL3FX has a single 
transistor oscillator, similar to those used io some of the 
simpler fully electronic keys but without the "dash" oscil­
lator: Fig 8. The relay used by ZL3F'X is homemade (2,000 
turns of 40-gauge wire using the core of a small audio output 
t ransformer) but probably most amateurs will be able lo find 
a usable high-speed relay with a winding of about 20on that 
will serve the purpose. 

He used a piece of 0·25in perspex for the mounting and 
paddle of the 3!in long key. The lever expands two brass 
strips U by i in which are spring loaded and pressure adjust­
able. H inges are made by bending strip ends over a piece of 
brass wire which is pressed into the perspex with a soldering 
iron. Plenty of clearance should be allowed between the 
spring retaining stud and the blades, and place insulation 
where the spring meets the blades to avoid short-circuits. 
Perspex pillars carrying the contacts are attached to the 
body by screws and suitably spaced; the contacts were taken 
from a discarded switch. The potentiometer in the emitter 
circuit controls "speed" while that in the base circuit con­
trols "weighting" . 
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ZL3FX reports that "the key is a pleasure to use due to 
the lever action, adjustment, quietness and ctrrrent drain of 
only lmA". 

Skin heating and hand-portable rigs 
Most articles on potential hazards are written to draw at­
tention to dangers: it is perhaps equally important that those 
which refute the existence of dangers should be given equal 
prominence. A recent paper by three Motorola engineers 
"Heating of biological tissue in the induction field of portable 
radio transmitters" reports an investigation into the question 
of whether there could be any danger to users of l SOMHz 
hand-portable units with several watts output when operated 
in close proximity to the user. With such powers it is easy to 
come to the conclusion that the field in the immediate 
vicinity of the antenna may be above the JOmW/cme safety 
limit, though it has previously been noted in 1T that it can 
be misleading to calculate such fields on the simple basis of 
the far field and the inverse square law. 

The Motorola experiments were made with a transmitter 
output power of 6·4W using a short helical antenna which 
can be expected to have near fields much stronger than )i/4 
whips. Careful measurements were made of the rise of temp­
erature on various layers of simulated skin and muscle. The 
impo rtant conclusion of this work is that there is very con­
siderable attenuation of the induction field of antennas due 
10 the complex dielectric constant of the human body at vhf. 
The very hjgh static fields outside the simulated human tissue 
were found practically to collapse at the air-fat and fat­
muscle interfaces so that the readings of commonly used 
radiation meters are likely to overstate considerably the real 
power penetrating the tissue. 

The experiments thus provide useful reassurance that 
current hand-held equipment would seem to be perfectly 
safe in respect of biological heating effects, if properly 
operated. The maximum power density absorbed by the 
body of the operator in these circumstances would appear to 
be slightly less than lmW/cm~ and in practice such trans­
mitters will be used only intermittently with relatively low 
duty factors. 

Nevertheless this research does suggest that rather diff­
erent results might have been achieved if tests were made with, 
say, a 150W transmitter feeding a beam antenna in an indoor 
situation or in some portable s ituations. Our skins may 
attenuate a lot of the power but there are limits! 

Video on transverters 
The new licence regulations allow any amateur 10 put out 
fast scan television on 432MHz without all the palaver of a 
special licence: alt.hough the technical aspects may deter all 
but the keenest. However. Chris Towns, GM8BKE, writes 
to point out how video can be put out on an existing trans­
verter. He writes: 

"Readers may be interested in a method used by Stan 
Floyd, GM3KXQ, for generating video on 70cm if one 
already has the video source and a homebrew or commercial 
28 to 432MHz transverter. G M3KXQ has built the DJ4LB 
i.f. and video modulator board (VHF Co1111111111icatio11s, Vol 5, 
Nos 1/2 of 1973) but using an i.f. of 30MHz instead of the 
original 38·9MHz. This, when fed into the transverter, 
produces a very good, linear, 7 to SW of video on 434MHz 
which can then be fed into a further valve amplifier to boost 
the power even more." D 
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• C microwave~ 
Dain Evans, G3R PE * 

Beryl on 10GHz 
Since JO March, the London JOGHz beacon GB3LBH has 
been making some sort of history by transmitting technical 
details about itself on phone. It is the first beacon which takes 
advantage of changes in the operating conditions recently 
agreed with the Home Office, and the intention is to provide 
more information in a way which is of greater interest 
particularly to G S - - - s and non-amateur listeners. 

The present speech transmission gives the beacon's 
callsign, location. NGR, eirp and antenna characteristics. 
The I min transmission is repeated every 20min, although it 
is planned to reduce this to IOmin over the summer months. 
The speech modulation is applied via a closed-loop tape 
player which so far has survived a reliability test of over 
5,000 operations without any problems. 

Beryl, as will be guessed, is the name associated with the 
voice, but it has now also become the local nickname for the 
beacon itself. Those who would like 10 hear her should choose 
a spot giving a line-of-sight path to the beacon site at 
Romford, NGR 517868, and tune to 10,JOOMHz. G4ALN 
will be delighted to receive reports on her signal. Alter­
natively, come along to the RSGB International Radio 
Communication Exhibition and Convention next month for a 
live demonstration. 

Microwave round table 
A reminder that a microwave round table will be held at 2pm 
on Saturday 30 April in the Dept of Electrical and Electronic 
Engineering at the Universi ty of Sheffield, Mappin Street. 
An sac to GSAGN will produce a map giving details of how 
to get there. 

24GHz and above 
It would be most useful to hear from those people who are 
contemplating operating on 24GHz, and at frequencies 
above 40GHz should the Home Office approve requests to 
do so. Some indication of the level of interest and technical 
expertise, and of any equipment they may see becoming 
available, would be valuable information. 

A new world record on 1,296M Hz 
It is remarkable how often it seems that, havingjust produced 
a summary of records. along comes a new record to change 
it almost before the ink is dry. Belatedly we learn that on 
27 January 1975 the record of l ,240km held since 1973 by 
WA2LTM and W9WCD was beaten by a l ,363km contact 
between K5LLL and K4NTD. 

Now, after almost two years to the day, we hear that this 
record is also broken. On 25 January 1977 VK6WG in 
Albany worked VKSQR in Adelaide over a l ,886km path. 
The signal strengths were 54. Neither used equipment which 
could be described as large: VK6WG used an all-valve 

• 4 Upper Sal .. , Cbauldcn, Hcmcl Hempstca.d, Herts. 
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transmitter having as the final stage a 3CX l 00A5 tripler 
which gave an output of 10-15W on 1,296MHz. His receiver 
was a VKJAKC preamplifier into a Microwave Modules 
convenor. VK5QR used an experimental ssb rig consisting 
of a 9MHz ssb generator which was mixed to 28MHz, 
transverted to 432MHz. amplified by a 2C39A. and finally 
tripled to I ,296MHz by a varactor. The output was about 
IOW. His receiver front-end was an unspecified mixer diode. 
The antenna used by both stations was a dish Jft in diameter. 
These equipment parameters suggest that the path loss was 
roughly 60dB greater than the free space value. 

Jn congratulating both operators, it is perhaps worth 
noting that , of the "terrestrial" records for the six microwave 
bands, three are held by the UK and one each by New 
Zealand, Australia and ... USA. 

Microwave awards 
The latest awards are : 1·3GHz-for a first contact beyond 
600km, No 2 to GMSBJF, No 3 to G3DAH ; IOGHz-for a 
first contact beyond 150km, No 23 to FOAKD/ P (G3J HM). 

Letter from America 
Last month's note on the Microwave Associates Gunn trans­
ceiver for the IOGHz amateur band has aroused much 
enthusiasm among those who have examined its specification 
in detail. It was therefore particularly interesting to receive 
a letter from Jim Fisk, WIDTY. editor of Ham Radio, 
giving some of the background. Apparently the new G4BRS/ 
GMJOXX IOGHz dx record caused considerable interest 
in the USA, and was directly responsible for triggering off 
some action. This involved WlDTY having d inner with 
amateurs from Microwave Associates, including Dana 
Atchley, WICF, their chairman, and conceiving the trans­
ceiver, and getting prototypes made. This all occurred between 
September, when the record was first published, and Christ­
mas when the first units became available. One particularly 
welcome statement by WI DTY is that he intends as far as 
possible to have at least one first-class article on microwaves 
each month. This should provide a valuable stimulus. 

For those who are interested, Microwave Associates in the 
UK will supply details of the Gunn transceiver (christened 
the Gwmp/exer by W l DTY) which are given in their bulletin 
7624. For those with fairly deep pockets, they expect to be 
able to supply the units themselves within 8-10 weeks of 
receiving an order. Their address is: Microwave Associates, 
Dunstable, Beds LU5 4SX. 

Letter from Brunei 
One simply must pass on the news that Roy Barling, 
YS5RB, is building equipment for operation in Brunei! He 
promises to write again when things a re working. 

GB3AND 
G8ADM reports that he has requested permission to put up 
the eirp of the l ,296MHz beacon sited at Andover from SW 
to 40W. lf this is granted, the beacon could be running a t 
the higher power within a few months. Even with its present 
low power, the beacon has been heard in Swindon. Bucks. 
High Wycombe, Bournemouth and Ringwood. and is already 
beginning to stimulate local activity. Other reports will be 
welcome. 

(Continued on p305) 
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Beacons 
The pa stage for the Durham beacon, GB3NEE on 
J44·127MHz, has been repaired by Roger Jones, G3YMK. 
The power is now up to I SW and the two five-element 
antennas fire NW and SE s imultaneously. Reports of recep­
tion at the new power level would be appreciated by G3YMK, 
QTHR. 

Bob McHenry, G3NSM, reports having heard the Angus 
beacon on 144·977MHz every day this year, no mean feat 
considering the distance involved is more than 550km. 
GB3ANG has now completed more than 6,000 hours of 
trouble-free operation, since it was designed and buil t by 
GM3ZBE. The beacon-keeper at the Angus site, GM8BZX, 
reports the beacon has only been off the air for a short period 
when the electricity supply failed during a storm. 

GB3EM on 432·910MHz continues to give good service 
and beacon-keeper GSDH D is thinking of extending the 
range by adding another 8-over-8 slot-fed Yagi firing to the 
north to complement the present antenna which is beaming 
to the south. 

GB3URS is the callsign to be used by a 432MHz beacon 
in Northern Jreland. The frequency allocated is 432·930MHz 
and the beacon will share the same site as GB3GI at Bally­
nahinch 20 miles south of Belfast at QTH locator X041J. 
Steven Ruff, GI8EWM, has j ust completed the keyer for 
what will be a most useful addition to the 432MHz beacons. 

The following are details of the vhf beacons which are 
licensed but arc not yet on the air. GB3CTC on 70·675MHz, 
from QTH locator XK64A in Cornwall, will use an erp of 
37·5W to an omni-direc tional antenna. GB3CTC on 
432·970MHz, from the same site, will use IOOW erp to a 
s tack of four cloverleaf antennas. The Lerwick beacon will 
be installed soon by GM3ZBE. Details a re not yet finalised 
for a beacon in South Wales but a callsign GB3SGW has 
been assigned and the frequency will be 144·975MHz. From 
the GB3GEC site at Borcha01wood, Hertfordshire, a 
beacon on 432·850MHz is planned, the power will be IOOW 
erp. 

Brian Bower, G3COJ. who has done such a good job in 
co-ordinating all the British beacons, has now agreed to 
update the list of European beacons for the RSGB. 

Roel Zwartzes, PAOJTA, sends details of two new experi­
mental beacons which are both located in Rotterdam. The 
first is PAOCRB on 432·075MHz which runs 6W output to an 
antenna with 13dB gain beaming towards Britain. The 
second is PAOJTA which is on 144·135MHz and runs SOW 
output to a 13dB gain antenna 50ft above ground. Although 
the 144MHz beacon is beaming towards Switzerland it 
should be heard here in Britain during lift conditions. Both 
beacons are using A l keying identification and are located at 
the homes of PAOCRB and PAOJT A respectively who would 
appreciate any reception reports. 

• PO Box 49, Aberdeen AB9 8JA. 
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Repeaters 
T he Home Office is considering an application from the 
Grampian Repeater Group to put a vhf repeater on the 
IBA mast at Durris, which is 10 miles south of Aberdeen. 

GB3CS in Central Scotland has been operational on an 
output frequency of 145·750MHz since 30 January. Recent 
improvements to the antenna have resulted in a large 
increase in the coverage area, even the depths of Glen Farg 
now get G B3CS signals. 

The output frequency of GB3NC, the repeater which is 
located near Newquay in Cornwall, is 145·725MHz. Bill 
Colclough, G3XC, reports that GB3NC bas been in con­
tinuous service since last May without a breakdown ; it was 
made by the Newquay club with the assistance of the Pye 
Telecommunications Amateur Radio Group. The power 
output is !OW, a single-dipole antenna is used, and six ).,/4 
cavity filters arc used in the receive and transmit feedlines. 
Although the terrain in Devon and Cornwall is extremely 
undulating, mobile stat ions on elevated ground as far away 
as Bideford, Okehampton and Torquay have been able to 
use the repeater with just the usual lOW and a whip antenna. 
So far stations in eight countries have accessed G B3NC, the 
most distant station being in northern Spain. 

The number of 432MHz repeaters is expanding rapidly 
and the 16 listed below by input a re all operational. The 
output of a ll British repeaters on the 432MHz band is 
I ·6MHz below their inputs. 
434·6SOMHz: GB3Cl, Corby, Northamptonshire; GB3EK, 
Margate, Kent ; GB3ST, Stoke on Trent, Staffordshire. 
434·700MHz: GB3BD, Bedford ; GB3LL, Llandulas, Clwyd; 
GB3MR, Park Moor, Manchester. 
434·7SOMHz: GB3ER, Danbury, Essex; GB3L T, Luton, 
Bedfordshi re: GB3NS, Banstead, Surrey. 
434·950MHz: G B3CB, Birmingham; GB3HR, Bushey 
Heath, Hertfordshire: GB3PY, Cambridge; GB3SD, Wey­
mouth, Dorset. 

Five more 432M Hz repeaters have been licensed and 
operation is expected to commence soon from GB3HU, 
Hull ; GB3lH, Ipswich ; GB3LV, Cheshunt, Hertfordshire; 
GB3NK, Chelsfield, Kent ; GB3PH, Portsdown Hill, 
Hampshire. A further 3 1 applications for 432MHz beacons 
are being considered by the Home Office under phase 2. 

Other repeater applications under consideration by the 
RSGB include a 432MHz to l 44MHz crossband linear 
repeater to be located at Clwyd. This application will have to 
be considered in the light of the recent IARU recommenda­
tion that future linear repeaters do not use the 144MHz 
band. 

Two metres 
Apart from the auroral contacts reported elsewhere in these 
pages there has been very little normal dx contacts made on 
J44MHz. Conditions since the start of the year have tended 
to be below average but regular contacts of up to 800km 
have sti ll been made by many stations. 

Clive Morton, G4CMV, a t Leeds, and Ray Mohamed, 
G4EGC, at Sheffield, have both been working their share 
of dx, mainly the occasional station in Paris and Amsterdam. 
Both bas taken time during the winter lull in conditions to 
modify their amplifiers for a full 400W output on ssb. They 
will certainly be ready for the good dx conditions which are 
undoubtedly ahead of us. 
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Dave Hutchison of Portadown in County Armagh, has 
been licensed as Gl8MTV since September and reports con­
tacts with 89 other GI. stations on 144MHz. Dave makes a 
plea for GM, GW and G stations to beam more often 
towards GJ to take advantage of the large numbers of sta­
tions who arc now active on 144MHz. 

Peter Haylett, G3TPV, at Bacton-on-Sea, reports several 
contacts on cw with DL, F, PAO and ON. All the cw signals 
were received on Peter's home-built direct-conversion 
receiver. 

Alex Gartshore, GD3UMW, from Kirkmichael in the 
western part of the Isle of Man, is back on the air again after 
a stay in hospital. Last year Alex experimented with a 
double-diamond Laporte rhombic as described in the ARRL 
VHF Handbook, but now he thinks he will try a corner 
reflector for 144MHz. The contest winning team from the 
Isle of Man Radio Club will be out operating GD3FLH/P 
in all the major contests this year. 

Julian Broadhurst, G8LIC, in Middlesbrough, was SUf­
prised to work as far as G8LUF at Winchester, across to GI 
and to northern GM despite the fairly flat condjtions during 
the first few days of March. 

FM operators on J44MHz may wish to note the dates of 
three fm-only contests organized by the DARC on 16 April, 
18 June and 22 October; further details are available from 
DK6El, 5620 Velbert J, Pfeilstr 29. 

Four metres 
Richard Diamond, G4CVI, now back at Leatherhead after a 
trip to Capetown, came back on 70MHz in good style. On 
Thursday 3 March at 2320gmt he worked GMJZBE near 
Aberdeen on 70·110M.Hz cw with 5/5/9 reports exchanged 
both ways. Richard runs an FTIOIE as a prime mover 
driving a home-built transverter with a 4CX250B in the pa, 
his antenna is a 4-element beam at a height of 50ft. 

Operators have been slow to spot a mistake in the 70MHz 
band plan circulated in the middle of 1976 and republished 
in Radio Co1111111111ica1io11 August 1976 and the 1977 Coll 
Book. G6HD noticed that it gave the lower band edge as 
70·05MHz when this should of course be 70·025M Hz. 

Seventy centimetres 
Activity on this band is at a very high level mainly due to the 
availability of high-quality commercial equipment for both 
ssb and fm. GMSFFX recently made two journeys from 
Aberdeen to London and back and was amazed at the large 
number of replies to CQ calls on ssb and fm. Using 40W 
output to a magnetically-mounted vertical antenna, contacts 
could be maintained with home stations for about 30 miles. 
G8HBQ and GSHPW were outstanding among the stations 
worked while mobile. 

Meteor scatter 
Dave Price, GW4CQT, in Cwmbran, South Wales, sends 
details of a ms contact with YU2CBM in QTH locator 
ID33F at a distance exceeding I ,800km. Dave used a Trio 
TS700 transceiver and a home-built amplifier for this con­
tact-the best dx contact made on l44MHz meteor scatter 
this year. Dave's antenna set-up is rather special; see 
"Dreams do come true, part 2". 

Dennis Boniface, G4DSC, at Ripon in North Yorkshire, is 
another ms enthusiast. He reports cw contacts with OE5JFL 
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in QTH locator GI48H, DJ5MS in locator GIJ5E, SMOFFS 
in JT51F, and SM2CKR in KX12G at a distance of l,632km. 
D ennis mentions QRM from the Swiss beacon HB9HB via 
ms. 

Those operators who have not heard ms "pings" can easily 
do so at almost any time by leaving the receiver tuned to a 
beacon not normally heard, like DLOPR on 144·910MHz, 
and it will be heard coming up out of the noise for short 
bursts of time. One word of warning, once ms has been 
heard the bug soon bites; both GW4CQT and G4DSC 
admit that they now get up quite happily at 0500gmt to work 
a new country. 

14MHz vhf net 
It is not often that this column mentions activities on the 
14MHz band but a net of interest to vhf operators takes 
place on J4·340MHz, starting at noon on Saturday and 
Sundays, which is very useful for arranging ms skeds and for 
reports of auroral and tropospheric openings. During the 
summer information on sporadic·E propagatjon is exchanged. 
Many vhf operators throughout Europe take part in this 
net and can often be heard arranging !44MHz and 432MHz 
contacts. G4DZU, G3P01, GM4DSZ and G3SEK are 
among the British stations who take part. 

Dreams do come true (2) 
The antenna in use by Dave Price, GW4CQT, deserves a 
special mention. For 144MHz it consists of four 7-element 
quads in a box formation. On 432MHz a further box of four 
12-element quads are used and this inner box is contained 
within Lhe 144MHz array. All eight quad antennas and a 
separate multibeam are mounted at the top of a IOOft 
c rank-up tower. 

Dave has made all the antennas himself and constructed 
the quads so that each of the elements is insulated from the 
boom; he has found that this arrangement helps to get a 
good match without "power-wasting baluns ... OW4CQT is 
located 200ft above sea level and he is able to leave the 
la ttice tower fully up at lOOft ior most of the time, only 
having to take it down during very high winds. 

Arc there any other operators using large antennas? 
Photographs and details would be appreciated for inclusion 
in "Dreams do come true". 

VHF listeners 
Reports from listeners are always welcome and both Chris 
Haigh of Wakefield a.ad Al Osborne from Newcastle write 
mentioning listening to the weekly Sunday noon sked on 
!44·350MHz which links G3FPK at Croydon, G4DZU at 
Leeds, and GMSFFX in Aberdeen. Both report hearing all 
three stations; Chris uses an FR50 receiver with a MM con­
verter, and Al uses a Drake R4C with an I I-element antenna 
300ft above sea level. 

Another interesting letter comes from Don Stewart, The 
White House, Leacklee, Island of Harris. He has a 144MHz 
receiver, is putting up a 14-element parabeam antenna at 
60ft, and promises to keep this column informed of any 
s ignal he hears. After all, way out there in the Western Ts­
lands any signal is dx. Don also says any amateurs visiting 
Harris on holiday are welcome to drop in and plug into the 
beam. 
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432M Hz television 
A group of Scottish amateurs claim to be the most active 
television users of the 432MHz band in Britain. GM3KXM, 
GM3SAN and GM3YLD in Glasgow are in regular tele­
vision contact with GM3KJF at Ayr and GM8ARV at 
Edinburgh. The group now have three portable 12Y battery­
operated cameras, and portable operation from high sites in 
Scotland is planned for the summer. The system to be used 
for these expeditions wiJI be standard 625-line, negative 
modulation. Jt is interesting to note that they have already 
come to an arrangement about time-sharing the band with 
users of the three proposed uhf repeaters for Central Scot­
land. 

Sim Weir, GM3SAN, mentions modifying a standard tele­
vision set 10 receive amateur celevision by the method des­
cribed in Amateur Television, a new book published by 
BATC at 65 Showell Lane, Penn, Wolverhampton. One of 
the chapcers describes modifying the Mullard 1043 uhf 
tuner which is used in most British tv sets. By simply lowering 
the varicap voltage the standard tuner will give very good 
results on 432MHz. GM3SAN in Glasgow is able to receive 
excellent video from GM8ARV in Edinburgh using this 
technique. 

Other sections of this useful book include circuits for atv 
transmission transmitters, recording techniques, and trans­
mission of both monochrome and colour. Mechods of slow­
scan transmission are described a long with slow-to-fast-scan 
converters. The book is recommended to the growing num­
ber of operators considering atv as their next mode. 

"Firsts" and "longests" 
From Richard Rimmer, GD3YEO, comes further informa­
t ion to help compile a definitiye list of "firsts" and " longests". 
He reports thac on 26 October 1975 the Isle of Man club 
station GD3FLH/ P made what is believed to be the first 
GD to SP contact by working SP6FUN on 144·042MHz 
telegraphy. 

Dick Madigan, Ef9Q, from Waterford sends cards proving 
contacts with 20 countries from Eire on 144MHz . .Dick con­
tacted s tations all over Britain and DC, F, HB9, TS. IT, !W, 
LA, ON, OZ, PAO, SM and SP. Several of these are believed 
to be firsts from El : LA6HL on 20 November 1976; ISOPUD 
on 21 July 1976; IT9TAI on 21 July 1976; SP2AOZ on 
9 November 1975. The longest haul recorded by EI9Q is his 
QSO with IW2AFR/8 in QTH locator HY40H at a distance 
of over 2,400km. 

Further claims for this section to GSUM, QTHR, who is 
compiling a list of firsts and longests. Contacts with Moscow 
on 144MHz have been reported in the past- step forward, 
claimants. 

Aurora 
In his excellent article "Monitoring for auroral propaga­
tion", Radio Co111111u11icatio11 March, Peter Blair, G3LTF, 
mentioned keeping a calendar of auroral events so that 
possible repeats could be forecast. G3DAH was reported in 
the February 4-2-70 as having worked stations in Sweden via 
an aurora which took place on 9 January. Those of us keep­
ing a note of this date were not surprised at a 28-day repeat 
on 6 February. The aurora was first seen by Andy Taynton, 
GMSDQK, at Thurso at 1930gmt. He telephoned a warning 
to GM3ZBE near Aberdeen, who could also see the display 
but did not bear any auroral radio signals until 2000gmt. 
Among the more distant stations worked by GM3ZBE 
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70MHz 
144MHz 
432MHz 

REAL DX 1977 
G4CVI - GM3ZBE 
G3SEK - UR2R X 

GW4CQT - HB9AMH/P 

650km 
1,758km 

860km 

were LA2PT, SM3BCZ and SM3FGL. The Swedish beacon, 
SK4MPJ, on 144·960MHz is always a good auroral indicator 
and ii peaked 5/6/ A at 2016gmt. The opening on 6 February 
was also noticed by Douglas Parker, G4.DZU, at Leeds, but 
the dx was limited to GM stations. The event was short-lived, 
lasting only until 2032gmt. No second or third phase were 
detected by GM3ZBE. 

Another aurora was advised to GB2RS as taking place late' 
in the afternoon of23 February. Reports indicate this aurora 
was very weak, but it is a lways another date for your calen­
dar. Auroral events notified to this column this year have 
taken place on 9, 30 January and 6, 23 February. Put those 
circles on your calendar now! 

Activity periods 
Chris Bartram, G4DG U, recently made a visit to Devon and 
Cornwall. He says it was a pleasure to hear the calling fre­
quencies being used properly, and Chris was surprised at the 
high level of both the cw and ssb activity. Since returning 
home to Abingdon in Oxfordshire, he bas been calling 
especially to the south-west at 2000gmt and 2100gmt. 
Frequencies used are 144·045MHz for cw and 144·295MHz 
for ssb; many stations in Devon and Cornwall are working 
new stations since this activity period started. 

Monday night from 2000gmt is cw activity night and 
numerous stations are taking part, as the next item indicates. 

It was just an average Monday night 
GSUM writes: .. It was just an average, ordinary night, 
barometer 29·3 and conditions normal (never let us admit 
that they are rock bottom: they are either normal line of 
sight plus, or up, in varying degrees of up-ness). By 2000gmt 
a few cw signals had appeared on this typical cw activity 
night. By 2 I 30gm t no fewer than 19 had been identified and 
that was with the beam held north-west; there must have 
been many more signals off the side. 

"No fewer than seven of the 19 were G4-plus-threes, who 
bad clearly got tlhc message that cw will get them contacts 
where all else fai Is. Notable among them was G4EGG of 
Bolton with only 2W of output laying down a crashing signal, 
not all that weaker than G4DHF/A from his l,OOOft eyrie 
near Sheffield, regularly activated on the A I mode. 

" Noi far away from G4.DHF was G3DRE al a very 
different site blan!ccd off from all contact with the south by a 
large bill, yet still SS on cw in Leicester at 55 miles range 
when in contact northwards with GSYV ai Leeds. This is 
how to cil·cumvent geography : use the key. 

" Some bunching around the cw calling frequency of 
144·050MHz, but in addition a welcome trend towards 
moving very low instead of 'just 10 up'. Nice to converse 
QRM-free around 144·020MHz. Not forgetting the keyed 
Liner 2s: never neglect 144·100MHz and up. 

''Just one sobering thought from an old time G3-plus­
three: 'What a pity it has to be Monday nights only, why not 
every night?' 

"As a postscript, a check was made on the following 
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Monday; the tally was 16 cw stations identified in 20min of 
listening from 2030gmt." 

Skeels wanted 
Rainer Allraun, DB5NA, is looking for high-power opera­
tors in Britain who would like to run tropo or meteor 
scatter skcds on 144MHz. DB5NA is in QTH locator 
EJ20D and has an excellent take-off towards Britain. During 
the time of the Perseides shower in August Rainer will be 
DB5NA/0HO from the much sought after QTH locator 
square KU. DB5NA can be contacted at Trautenauerstr 
12, 8700 Wuerzburg, Germany. 

GB2RS news bulletins 
Several letters have been received suggesting that the 
GB2RS news bulletins should be traosmitted through 
repeaters. This was fully discussed at a recent meeting of the 
Repeater Working Group when G8BXJ gave the results of a 
survey of repeater groups on their attitudes to the idea. 
Of those who replied, 38 were in favour in principle and five 
were against. However, only 16 said they would be able to 
carry it out in pract ice. 

Pre-amplifier transiston 
A new device from Signetics is the SD306 transistor. This is 
a dual-gate mosfet with a I ·5dB noise figure at 200MHz, 
400mV signal for 1 per cent cross-modulation. These charac­
teristics make it eminently suitable for use as a masthead 
pre-amplifier. The best feature of this transistor is the price, 
which is less than £1. 

Awards 
Among the most recent to be awarded FMD Certificates are: 
70Mlh Transmitting : No 125 to G4AEZ 
144MHz Transmitting: No 500 to G3RYV, others i.a this 

category are GSFMC, G6UW, 
GSJEF. HB9AEN/P a.ad G8EBM. 

144MHz Senior Award : No 104 to GSHBQ, others in this 
category are G4DTO, G8EOP, 
G3GZJ, G4CQR, G4ECQ, 
G3YSK, and GBCMU/ P who rec­
eives No I I I . 

432MHz Transmitting: No 121 to G4DDK, No 122 to 
G4BYP, and No 123 to GI8HXY. 

432MHzScnior Award: No32 toG4BYV, No33 toG3HCW. 
l44MHz Receiving: No 32 to Peter Allen, A8677. 

British vhf workers seek ingawa rds often complain about the 
poor return on QSL cards sent, especially tothosesentabroad. 
It was therefore a somewhat salutary lesson to the vhf 
awards manager to receive a comment from HB9AEN that 
his return from the UK was only 30 per cent. " [ ought to 
write again to some of the OMs Anglais who have not yet 
responded," he told G5UM. This claim was in respect of 
operations from HB9AEN/ P over the last six years, many 
of the cards being for a.m. contacts. Charles Leuthold of 
Geneva has now been awarded a 144MHz Standard Certi­
ficate. To say that this took some doing from Switzerland is 
an understatement, for the British "new counties" layout 
is a punle for many Europeans. In fact, HB9AEN sent a 
large pack of British QSL cards to the awards manager with 
a request to mark them up with their appropriate new 
county status. The intricacies of the three Glamorgans and 
che various separations of Yorkshire present considerable 
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difficulties to our European friends if they are not clearly 
designated on the cards themselves. 

As G4BYV has worked 437 different stations on 432MHz 
it did not take him long to get 1he cards for his 432MHz 
Senior Award. He is now working on the cards fora 144MHz 
Senior which will put him into the Supreme category. 

Norman Henderson. GISHXY, has done well to gain 
his award from an area well away from the main centres 
of 432MHz activity. On the same band Ernest Ashby, 
G3HCW, has made a big effort from his site in West York­
shire which is only l20ft above sea level. Ernest used only 
JOW to drive the antenna, but he reckons his 1975 invest­
ment in a 70ft Versatowcr helped considerably. 

Bob Matthews, GJZNZ, from Humberside, has recently 
sorted through his German cards and was able to find the 
200 different DOK numbers to enable him to get the first 
British UKW DLD 200 Award. 

The grapevine 
Gl3TL T did some tests at the end o.f last month from the site 
of the proposed 144MHz repeater in Northern Ireland ... 
Interesting to see from the fixed 144MHz contest results that 
G MSLMA and GMJIBC in the Shetland Islands are active 
on the band ... The VHF/UHF Ma1111al is proving very 
popular in America ... Ray Eckersley is now G4FTJ : .. 
Bob Henderson, G3ZEM, is building a 144MHz linear using 
a pair of 4/ 125 valves to a design published in a 1951 QSTby 
Ed Tilton, WI HDQ. Bob likes those big old style ampli­
fiers .. _Ray Bennett, GWSCFQ, took time out recently at 
his l ,OOOft as! QTH to access all the British vhf repeaters­
no one answered but maybe this was due to it being 4arn ... 
GD3UMW reports he can get 5/9 signals from GB3MP and 
GB3CS depending on which way he points the beam ... 
GM8DMZ usually loud on the aurora missed the last two by 
being on the GB3CS repeater ... G I8EWM rebuilding his 
power supply because it has not enough volts or milliamps .. . 
The CT2BS beacon is not at present on the air as it is being 
modified for an increase in power from 1 to J5W. The 
frequency is still a matter of speculation and will be. pub-
1 ished in this column when details are confirmed. 

Late news 
Conditions were excellent for the March 144MHz Open 
Contest. Several operators had more than 700 contacts, and 
both GW8BHH/P and GW3UCB/P were heard to give 
serial numbers above 800 towards the end of the contest. 
I2URN and EA3AR were active and G3DAH worked 
several French stations, the best being in QTH locator BK. 
Julian Moss, G8ILO/P, worked F, DL, PAO, ON and HB9 
with just 25W p.c.p. GW4CQT worked 12 countries from 
home during the event, best dx being OE2CAL/2 in locator 
G H1 6C. 432MHz was also good during the same period. 
G3DAH contacted stations in Versailles, and G3AUS 
worked 15 new QTH squares in France. F9FT worked 
Spain, while GW4CQT contacted HB9AMH/P in DH66C. 
A full report of the opening next month. 

Tape recordings of meteor scatter and moonbounce con­
tacts sent in by GSDVD and G4DGK will be used by 
GM8FFX te illustrate a talk at the Alexandra Palace con­
vention in May. 

Finally, thanks for a ll the mail this month. See you at 
Alexandra Palace. Please send all news, views and photo­
graphs to GMSFFX, PO Box 49, Aberdeen. D 
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[
the month] 
on the air 

John Allaway, G3FKM * 

T HE dreadful interference from the Soviet Union continues 
to play havoc with a ll radio services over a very wide 

band of frequencies. The writer is beginning to wonder wby 
the ITU exists, and whether the World Administrative 
Radio Conference in .1979 is really necessary if a member 
nat ion is allowed to flagrantly ignore the Radio Regulations 
and escape retaliation or penalty. Severance of radio com­
munication with the USSR by all law-abiding administrations 
would seem to be one way of registering protest. 

Mention of the legality of 9K3TC in January MOTA has 
brought forth a QSL from that station, and also comment 
from OEJ FF that he definitely was on the air. The significant 
factor seems to be the location as claimed on the QSL card­
this is given as "200km south of Jeddah, Zone 21 " . Accord· 
ing to your scribe's map this would place 9K3TC firmly in the 
m iddle of the Red Sea! Kuwait is a compact country and 
there is no dimension which would enable one to be 200km 
from anywhere in Kuwait and stiU entitled to use a Kuwaiti 
callsign. 

Please note that in the list of QSL Managers given in 
February MOTA ZB2CJ's was incorrectly given as G3ATN­
this should have read G3ATU. 

DX news 
T here seems to have been some activity from Libya recently. 
JA ITES/5A was said to have been located 700km SE of 
Benghazi, and although JAi SNA has left be was also trying 
to. obtain operating permission. DKIAS/5A has a lso been 
noted. 

FR7AI left Europa Is in January and has been replaced 
by FR7ZQ/ E. FR7ZL/T will be replaced by FR7AI at the 
beginning of May. FB8WE or FB8WJ may be heard from 
Crozet ls at the end of March. USA sources report that 
TN8CC has been worked on 14,215kHz at around 0100. 
TR8BA is often to be found between 1500 and 1700 near 
J4,106kHz. 

Garth Hamilton, formerly 5H3LV, is now in Umtata, 
Traoskci, and is using the callsign S8AAA. He has been heard 
on 14,195kHz around 1900. 

JHlKSB operated /JD! from Minami Torishima from 
May to August 1976, and from October 1976 until the time 
he returned to Japan he was active from Ogasawara ls. 
QSLs for contacts with either station should be sent to H. 
Fukushima, c/o YOKOKAN, DD 102 Yukikaze, Nishi 
Henmi-cho, Yokosuka City, Kanagawa, Japan. 

KG6RL bas an excellent signal from Saipan and is using 
a 7-el Wilson beam with a Henry 2K linear. He reports that 
there are some 11 amateurs on the island at the present time. 

Those looking for a contact with the Kermadec Is will be 

• 10 Kniahtlow Road, Birmlnaham Bl7 SQB, 
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Iris and Lloyd Colvin, W6QL/W6KG, who are currently on 
expedition in the Caribbean a rea 

interested to learn that ZLIAJL/K was scheduled to be 
active from there by early March. VKOAC, on Macquarrie 
Is, is often to be found around 14,235kHz at 0500. The 
weather station on Heard Is is believed to be automatic, 
and it is therefore unlikely that there will be many visitors 
to the island in the future, or that their stays will be pro­
longed. ZL30G/C, on Chatham Ts, has been heard around 
14,195kHz. VKOTB seems to be heard fairly regularly on 
Wednesdays/Saturdays/Sundays on 14,250 or 14,315kHz 
between 1600 and 1700. 

The Norwegian survey ship which was expe<:ted to visit 
Bouvet ls did so on 24 February. 3YIVC (cw) and 3Y3CC 
(ssb) were activated for about two hours during which some 
50 contacts were made. A return trip may be made next year. 

Canadians of Japanese origin arc being a llowed to use t he 
CJ prefo.: during 1977. This celebrates the centenary of the 
arrival of the first Japanese settlers in 1877. CK3UOT is a 
special callsign issued to the University of Toronto ARC. 

The Antarctic summer has resulted in increased VP8 
activity. A group may often be found in the vicinity of 
J4, L25-14,130kHz from 2000. VP8PL is located on the S 
Orkney Is and is often to be found around 14,220kHz. He 
was hoping to erect V-beams for 3·5 and 7MHz directed to 
tbe UK, so should have an excellent signal on those bands 
a lso. VP8PF is located in S Georgia. 

W6YO will be on Pitcairn Is during late April and has 
permission to operate as W6YO/VR6. As VR6TC is mostly 
to be found on ssb, Jules will try to use cw as much as 
possible during his stay. 

Iris and Lloyd Colvin made 10,000 QSOs from W6QL/ 
VP2A and worked 126 different countries. This is an all time 
record for them, made possible largely by participation in 
part of the ARRL DX Contest when they made 4,000 con· 
tacts in 48 hours. 

News from overseas 
Stan Herbert, (ZB2CJ) G3ATU, has supplied information 
on the current activity in Gibraltar. It seems that at the pre· 
sent time things are very quiet, and regular act ivity is 
confined to Ray, ZB2DG, and Jimmy, ZB2BL. The former 
(who was ZB2DG/ MM on board the Roaming Melody for 
many months) is on 14,120kHz almost daily around 1200. 
ZB2BL is on nearly every Saturday afternoon, and is also 
interested in Oscar and 144MHz. ZB2DL left Gibraltar on 
6 February for the UK, and the RAF club station ZB2A was 
off the air at the time that Stan's letter was written but 

RADIO COMMUNICATION April 1977 



expected to be active again in March with much improved 
equipment. Former ZB2A operator Martin is now G4FQL, 
and Graham (ZB2GF) GSLUV. 

Tony Hook, A4XGZ, has been hearing many UK stations 
on 3·5MHz and was erecting a triple phased vertical at the 
beginning of February. He was also awaiting the arrival 
of a linear amplifier. He is usually to be found around 
3,750kHz a t between 2200 and 0400 on Thursday/Friday. 

Col Kamchai Chotikul, HSIWR, president of the Radio 
Amateur Society of Thailand, points out that this year's 
SEANET convention will be held in Bangkok during the 
second week in November. He would be pleased to hear from 
any visitors to Thailand and his office telephone number is 
5852681. 

Welcome 
The following became members of the society during Febru­
ary: DJ2EK, EA3ACJ, EA3AIG, EA40Q, WB4WXE and 
W4TM0/5. 

Expeditions 
The Augsburg and Gersthofen sections of DARC are 
planning an expedition to Liechtenstein during the period 
7 to 12 April. There will be 13 participants- including three 
ladies-and they hope 10 be on the air with several stations 
operating simultaneously for 24 hours daily. They will use 
cw, ssb and rtty on a ll bands from I ·8MHz down, and on 
vhf/uhf up to l ,296MHz. Callsigns will be: DB3CV/HBO, 
DB3MR/HBO. DFICB/HBO, DJ2CW/HBO, DJ7LH/HBO, 
DJSNS/HBO, DKIYG/ HBO, DKSCI/HBO, DK6XH/HBO, 
DK8CK/ HBO, DKSMO/HBO, DK9MO/HBO and DL3GX/ 
HBO. All incoming QSL cards will be answered and should be 
sent via the DARC bureau (to the respective German call­
sign), or c/o DK8CK, PO Box 102001, D-8900Augsburg1, 
Fed Rep of Germany. 

ZKIBA expects 10 arrive at Manihiki Ts at 0300 on 12 
April and to be on the air until his departure on 14 April. 
He will visit the island again in July and October. 

VR3AH and VR3AR hope to make an expedition during 
late spring to a number of rare countries in the Pacific area. 
Tuvalu (YRS), Gilbert Ts (VRI), Fiji (302), New Caledonia 
(FK8), Wallis l s (FW8), Western Samoa (5WI) and Niue 
(ZK2) have all been mentioned as possible stopping places. 

KM6EB is reported as aiming for a week of operation 
from Kure Is during April, possibly during the week of 
18 to 24th. 

A group of American and Korean amateurs hopes to 
visit Iwo Jima for a week commencing 12 April. Operation 
on 14, 21 and 28MHz is planned, and on the 3·5 and 7MHz 
bands if permission is granted. Frequencies to be watched 
are (cw) 30kHz above band edges, and on ssb 14,260, 21,300 
and 28,580kHz. 

Top band news 
G3IGW reports a rather disappointing CQ WW 160m 
Contest in which he operated with G4MH as GM3IGW/A. 
A strange occurrence was the complete disappearance of a 
1,JOOft aerial during the night! This meant that only an 
inverted dipole was available and to add to the difficulties 
the local power supply broke down and was off for over four 
hours during the night. The total bag was 301 contacts, 21 
states and 22 DXCC countries (EA8CR, K6DX, PJ2VD, 
ST2A Y, YV50B, ZE7JX and 9HICG were "getaways"). 
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GU4EON is willing to arrange schedules with those 
seeking a Guernsey contact on 160m. Please write to Mike 
Allisette, Spring Bank, Les Ozouets Rd, St Peter Port, 
Guernsey. 

During the period 2100 to 2200 on 12 February A9XBC 
heard G3MYI, GD4BEG and YUJPCF. A little earlier he 
logged ZC4IO. The aerial used consisted of his three-band 
beam and associated feedline. 

JOTA 1976 
The UK report on the 19th International Jamboree-on-the­
Air, received from G3BHK, indicates that the event en­
countered very poor conditions indeed. The fact that no GB 
calls had been issued to Scout stations in the UK resulted in 
some groups appearing on the air with several calls and this 
resulted in a total of 331 British calls on the air in 1976 as 
opposed to 221 in 1975. The numbers of overseas contacts 
were 208 and 246 respectively. It seems that some 261 
stations were active from a total of 46 different countries. It 
is estimated that between 8,000 and 10,000 Scouts, Guides, 
Cub Scouts and Brownies (plus parents!) were involved­
surely a wonderful public relations exercise for the amateur 
radio service. A further boost to increasing interest in radio 
matters is being given by a feature on how to build simple 
"foxhunting" equipment which will appear in Sco11ti11g 
during 1977. 

The 1977 JOTA will be held on 15 and 16 October. 
Readers with Scouting connections are reminded that there 
is a UK Scout net held on 3,740kHi; at 0900 each Saturday. 
World Scout frequencies are: 3,590, 7,030, 14,070, 21,140 
and 28,190kHz (cw), and 3,740 (3,940 in USA), 7,040, 
14,290, 21,360 and 28,990kHz (phone). 

Contests 
Ten Metre Activity Day Contest 
0000 to 2400 1 May. 
This is the last of the special 10 metre activity days organ­
ized this year to test propagation and band usage at sunspot 
minima. In order to encourage further activity the May test 
will be run as a contest and several prizes have been don­
ated; they will be awarded to the winners of each mode of 
operation (cw and phone). Exchanges consist of RS/T and 
signal report, plus serial QSO number (from 001). Contacts 
with stations within the UK count one point, with others 
two. Logs should show time, station worked, serial number 
sent/received and points. Suggested frequencies to use are: 
28,000-28,l OOkHz (cw) and 28,500-28,600kHz (phone). Logs 
should reach RSGB, c/o D. A. Whitaker, Hillcourt, 57 
Green Lane, Harrogate, N Yorks, no later than 31 May. 
(Note that only single-operator entrants qualify for prizes.) 

Prizes donated so far include a Hansen swr bridge (Lowe 
Electronics). tunable audio notch filter (Cambridge Kits), 
vhf wavemeter (Polar Electronic Developments), and a 
Radio Communication Handbook (Amateur Radio Shop). 

The Helvetia 22 Contest 
1500 23 April to 1700 24 April. 
I ·8 to 28MHz. Cw-cw, phone-phone. Contact stations in 
Switzerland and exchange RS/T plus serial QSO number 
(from 001). Swiss stations will denote their canton with a 
two-letter abbreviation. Each station may be worked once 
per band-either on cw or on phone. Each contact counts 
three points and the multiplier consists of the sum of cantons 
worked on each band (a maximum of 6 x 22). Certificates 
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Andy Panayotlou, 584BM, CARS contests and awards man­
ager. Active on all bands 80-10m using an FT200 with a wide 
range of home-brew antennas from verticals for the lower 
frequencies to monobander beam a for the higher frequencies. 
All these antennas are connected to an antenna exchange 

unit Just visible on the wall behind 584BM 

are awarded to the highest scorer in each country, USA and 
Canadian call area. Canton abbreviations are: AG, AR, 
BE, BS, FR, GE. G L, GR, L U, NE, NW, SG, SH, SO, SZ, 
TG, Tl, UR, VD, VS, ZG and ZH. Logs should be posted 
before 24 May to: TM USKA, HB9AHA, im Moos, 5707 
Seengen, Switzerland. This contest is an excellent opportu­
nity to make contacts needed with the rarer cantons for the 
purposeofapplyingforthc He lvetia 22 Award (see" Awards"). 

The ITU World Telecommunications Contest 
15 May (Phone). 22 May (CW). 
Copies of the brochure describing this contest may be 
obtained from G2MI, QTHR on request. Please enclose an 
sac- minimum size 9 by ?!in. 

The Bermuda Amateur Radio Contest 
0001 16 April to 2400 17 Apri l. 
3· 5 to 28M Hz. (Only 36 hours operation may be undertaken, 
and off periods must be clearly logged- they must each be of 
not less than three hours). This year the phone a nd cw modes 
have been combined a nd each statio n may be contacted 
once on each band, either on cw or phone. UK stations work 
as many VP9, Wand VE stations as possible, and each con­
tact counts five points. The multiplier is the total number of 
VP9s con tacted on each band. The same VP9 may be worked 
on a ll bands. UK stations should send RS/T plus county 
indicator (see official list on page 55, January Radio Co111-
1111111icatio11). USA and Canadians send state or province. 
The top scorer in the UK will receive a trophy to be presented 
at the Radio Society of Bermuda"s annual dinner in October 
- transportation and accommodation will be provided. Note 
that a ll stations must be single operator and 11111s1 be operated 
from tlie entrant's 011111 private residence or property. 

1975 and 1976 winners are ineligible for the top award. 
Logs must be in gmt and must be checked for duplicates. All 
contestants must sign a s tatement that they have complied 
with the rules and terms of their licence and each page must 
be clearly marked with callsign, name and address. Logs 
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CSAR} 
CSAU 
CK3UOT 

QTH Comer 
Yla G3LOP. ti Flrcroft Clou. T Uohur11. Reading, Berks, RG3 6LJ. 

vie VE3UOT, Harl House ARC,. Unlv&t"slty of Toronto, Toronto 5, Ont, 
Canl!lda. 

FKICO } FWICO via F6AXY or dlrecl to BP 3956, Noumea, New Caledonfa. 

HKOTU LCRA OSL Buroou, PO Box 5114, 8ooota. Colombia. 
KGIRL via W61AE or Box 189, Salpnn. M t1rlane l1. 96950. 
PJI KG (see W60L/VP2A). 
J£1TWG/S2 Mr Takoshlmt11, c /o Embasay of Japon1 PO Bo~·.S8, Oncca. Banglndesh, 
SIAAA G. HPnillton, Poi!ltmutcr, Umtota, Tranakel Republlc. 
V£3FXT/SI G. A . Collin" R. R.t, Dundas, Ontftrlo. L9H 5E1. Canada. 
TRIBA BP 3853, Libreville. Gabon. 
WI QLIVP2A YASME, PO Box 2025. CHtro Valle~. Cal it, ~546, USA. 
V PSCNL via W8CNL, 763Graham Lake Terrace, Battle Creek. Mich, 49017. USA. 
VP8PL via G3LIK, 21 SandyOeld Crescent, Cowplaln, Por1amouth. H11nts. 
Z82CT via G3ATU 0 Roker House, Roker. Sunderland. SR6 OPH. 
ZDI RR vie G4FIY. 
ZK18A via WA7HRE. 4725N. 70th SI. Scot11d1lo, Arlt . 15251. USA. 
ZK2AT INOXA. Bo• 125. Simpson•llle. Md. 21150, USA. 
12DGGISV Bo• 1170. Lome. Togo. 
SN2WBF vie 5N2NAS. 

RSGB QSL Bureau, G2MI, B romley , Kent BR2 7NH. 

must reach the Contest Committee, PO Box 275, Hamilton 5, 
Bermuda. by 10 June 1977 

Awards 
Greater Manchester County S ilver Jubilee Award 
This is being made with kind co-operation from the GMCC 
and requires a check log list of contacts with at least 50 
stations in the county during 1977. Applicants from outside 
the UK need only 25 contacts. They may be made on any 
band/mode but 1101 via land based repeaters. A specially 
endorsed award will be made for those who make five con­
tacts via satellite. Applicants s hould send the check log 
(showing the name or the town or city in which each station 
was located) plus a large sae t-0 Don A itchison. G3BSA. 
28 Avondale Drive, Astley, Tyldcsley, Manchester M29 7ES. 
Overseas applicants should include three IRCS. Listeners may 
apply on a "heard" basis. (From the end or 1977 tbe award 
will be continued without the Silver Jubilee endorsement.) 

The San J ose Bicentennial Award 
Celebrates the 200th ann iversary or the city of San Jose. 
California. It is awarded to applicants who accrue a total 
of 200 points between I J uly 1976 and I January 1978. 
Contacts with members of the Santa Clara County ARA (of 
which there must be at least two) count 50 points, and with 
W6UW or W6UU (but not both) .100 points. Other stations 
in Santa C lara County count four points and others in the 
Pacific Division of ARRL two. Send a list of contacts wi th 
log data and US S I or five IRCS ro: K6TX R, PO Box 61241. 
Sunnyvale, Calif, 94088, USA. 

The Helvetia XXll Award 
No apologies a re offered for drawing readers' attention to 
this most attractive certificate once again. It may be obtained 
by licensed amateurs and requires proof or contact with each o f 
Switzerland's 22 cantons since April 1948. A list of QSL 
cards held, certified by the awards manager of a national 
society, should be sent to: Walter Blattner, HB9ALF, 
Postbox 450, CH 6601 Locarno. Switzerland. There is no fee. 
but it is suggested that several IRCS should be included to 
defray the cost of postage etc. Note that the award is 
available for all cw, all phone, or mixed-modes, and also 
that the certified list of contacts should show callsign. 
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Neat 1·8M Hz dx station of W2BP, Al Segen, Pleasantv ille NJ, 
who has worked over 80 countries and WAC I H e has also dx· 
pedltioned at VP2G, FGOADT/F57, VP2LH, FMOADT, VP2· 
MAD and VP2DAE, g iving a "new one" on 1·8MHz to many. 

(W188 photograph) 

canton. signal reports and mode. The annual Helvet ia XXll 
contest (see "Contests") is an excellent way of working the 
rarer cantons. some of which appear to have very few 
resident amateurs. 

Band reports 
A general improvement has been seen on the higher fre­
quency bands during the past month, and it is beginning to 
look as though the new sunspot cycle began during 1976. 

G4DLB reports a contact with K IPBW a t 0430 one morn­
ing when he was operating /M and using an 8ft whip aerial. 
This was on I ·SM Hz and he wonders if it may be the first 
mobile dx contact on that band. 

The 14 and 21 MHz bands have suffered d readfully from 
the deliberate interference emanating from the USSR, but 
openings on the latter have been more frequent and ZLs 
have been noted. 28MHz has not been very active but is 
certainly worth using-G3RMF had already heard 37 
countries on the band this year by the first week in March. 

Many tlianks to the following for information : G2s ASF 
:ind HKU, G5JL. G6GH. G8KG, GMJs CFS. IAA, LYY 
and OXC, G3s AAE, KSH. NKQ. RCA, RMF, SVW. UOL 
and YTW, G4s RZ, DLB. DXE and EAN, BRSs 17567 and 
31301. and As 8312 and 8961. 

Stations listed in italics were using cw. the others ssb. 
1-BMHz. 0000 FYOBHI, KIPDW, VEIAXT, VOIKE, K4CYU, WtBB. 

0500 W4BRB/C6A . KIPBW. 0600 PT2CW, W7RM, W9CL, W9MAL, 
YV1DB. 0100 HK4EB, HKOBKX, KP4EAS, PYIRO, VE3BBN. VP2VL, 
W4EV/VP9. 2200 4Ut/TU. 2300 YUs. 

3·SMHz. 0000 AP2KS, C31FK, FP8ZZ, JTOICB, UM8MAA, 
WOCW/ZF1. 9K2DR. 0100 CNBCF, FG7XA, BRIJ. 0500 VP2DQ. 0700 
C6ABA, F08EX, VP1s BG, HE, W6QL/VP2A, XE10E, ZL2/ZL3JZL4, 
5W1 AU. 0800 WA8TOB!C6A, HC5EE, HK2DP, PYOZP, ZLs. 1700 JAs. 
UA9s, UAOs, ZL4GU. '800 DJ9YY/HBO, 7X2DG. 1900 FL8SD, 
JA6BSM, 905A, 9M2KM. 2000 VK3MR, VK3XB, ZC4/0. 2100 
DU1REX, JA1KXY, JY3ZH, VU2AU, YK1AA. 2200 TRBMG, UAOAG, 
9L1 NP. 2300 EL2T, VP2GQ, K48RC/VP9, W1- W4, 9058. 

TMHz. 0000 PY7, TU2GK. 5T5KJ. 0700 KG6JAN, VKs, W6QL/ 
VP2A, ZLs. 0800 VKSMR , W6JQS. 0900 W7KBI. 1900 TRBMG. 2000 
CT28Z. 2100 VK3MR. 2300 EA9FH, W6QL/VP2A. 

14MHz. 0000 VP80N. 0700 JT1 KAA, VK9ZM. 0800 FK8s AH, CO, 
JAs, KL7s, VR40X. 0900 EA9FL (PO Box 354, Melllla), FK8CD, 
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FKOTX, HMOU, JT1AT, P29KE, ZL30C (Chatham ls). 1000 FLBND, 
KG6RE, PYOZAE, VKs, VP8HZ, VS6s, YJBRD. 1100 JAs, P29BS, 
UAOYAA (Zone 23). 1200 FK8CG, 9N1MM. 1300 JW7FD (Bear Is), 
6W8FOC. 1400 KC6SP (QSL to KG6JFX), P29JW. 1500 FR7ZL/T , 
VE3FXT/S8. 1600 FR7ZK, 3Y1VC (Bouvet Is). 1700 FL8BF. KL71AN, 
ST2TR, VKOTB, VR3AR, XE2MX, 5N2WBF. 1800 KH6s BB, IJ, 
S8AAA, ST2SA, 9G1PL (Box 1332, Kumasl). 1900 FHOBKZ, 
KC4AAA, LU1ZA, WA7BSZ (Mont.). 2000 SM1FRE/4U (Gaza), 
VP8JB, ZL3GG. 2t00 KC4USD, KH6BB. 2200 PJ8CO. 2300 KC4USD, 
TR8BJ, VK6s, VP8s. 

21MHz. 0800 A9XS, D2AA/, EA8s, JAs, WB2CJF/HZ1 (QSL to 
WB2JDS), VUs, 3B8CS. 0900 JAs, VK6s, VS6s, ZL3GQ, 9M2DQ.1000 
VK6s, WB6EWH/V Q9, VU2LQA (QSL to DK6TU), 9V1SV, 9XSSM. 
1100 02s AA/, ALB, 5790, VKB, XWBAZ( ?). ZDBTM, 9G1JN. 1200 
EA80A, SM2FRE/4U, YBO. t300 JYSRBA, VK5, VK6, 388CV, 
5V7WT, 6W8FOC. 1400 A6XP. 1500 ST2SA, VP8PC, 5N2AAV. 
1600 A2CED, FR7ZL/T, W6QL/VP2A. W6/W7s, ZD7SD. 1700 
C5AAB, W6/W7s, 5N2WBF. 1800 FY7, VE7s, VP8HA. 1900 VE4-
VE7s, W6/W7s, ZL2NY. 2000 C6ABA, W1-W5s, W7, 8, 9s. 2100 
LUs. PYs, S A mericans. 2200 LU, PY. 

28MHz. 0900 UP2. 1000 JA, VK8HA, 4X4. 1200 9G1JX. 1300 9J2s. 
1500 ZE1EV. 1600 EL2T, D2AAI, VP8AI. 1700 UBS, CX7DB, LUs. 

Acknow!edgemeAts to the authors of 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 Magazine (W3HQO), the 
29DX Club B11/leti11 (VK6RV), and Long Skip (VE1AL/3) . 

Please send all items for May issue to reach G3FKM no 
later than 8 April, and for June by 7 May. 0 

HFi PROPAGATION STUDY 
Predicted HPF9 (MHr " 10) for Aorll 1117 

GMT- 00 en M 06 08 10 12 u 1t 11 20 22 24 

Adon 131 130 ISO 210 248 258 211 262 28S 201 152 131 131 

A scension 124 131 119 79 220 258 258 2811 301 331 258 162 124 

8 ahra1n 133 133 158 206 23'1 20 252 2se 257 209 168 130 133 

Bangkok 114 103 164 191 208 2 19 219 219 1S8 153 154 128 114 

Barbados 125 112 106 105 124 201 225 225 242 239 2« 202 125 

Bermuda 124 103 98 97 107 167 204 205 220 214 216 181 124 

Bogota 122 106 101 102 129 163 220 220 235 230 23'1 191 122 

Buenos A ires 124 125 11 5 121 130 238 242 258 274 274 266 181 124 

Cape Town 121 135 111 190 243 268 274 298 301 286 213 141 121 

Colombo 125 130 1154 205 232 233 239 247 233 158 136 133 125 

Cypnts 122 122 135 182 219 225 230 242 242 230 218 133 122 

Oak.a, 117 129 115 133 208 252 251 272 285 295 260 196 117 

Conver 125 107 102 98 100 105 149 169 176 187 178 154 125 

Falrbanh 1!14 124 125 136 134 138 139 147 IS< 148 148 141 128 

Falklends 124 126 116 128 147 232 247 286 282 282 2M 174 124 

Glb,altar 79 89 n 107 138 158 182 163 174 174 187 110 111 

Hono Kono 103 91 161 .181 200 208 208 16S 149 139 144 114 103 

Honolulu 129 122 121 134 150 138 129 117 149 171 162 144 129 

lcelond Bl 74 75 96 124 139 147 144 150 141 131 102 81 

Jamaica 128 105 103 103 124 149 209 211 225 220 223 192 126 

Lfl.OOS 124 131 117 168 23'1 266 211 2 911 308 345 208 13'1 124 

Las ?almAt 108 121 105 122 183 219 223 235 242 247 233 159 108 

Lint a 125 116 108 108 143 121 229 230 251 248 256 201 125 

Los Angolo 128 110 105 105 98 87 119 163 177 182 m 152 126 

Motta 94 103 94 139 171 187 tel 200 205 202 190 116 9• 
Mauritius 130 110 133 205 247 2ti0 277 286 288 243 192 140 130 

Me111lco 125 102 97 102 124 120 1&9 197 209 199 196 187 125 

Moscow 89 73 111 149 169 183 162 183 185 173 154 106 99 

No)lfObl 131 129 130 206 252 268 284 294 308 268 182 133 131 

Ne w Otlhl 122 119 166 195 219 223 22• 227 225 154 140 129 122 

New Yortr. 125 116 103 103 103 ISO 186 16S 205 204 204 169 125 

Osalii:e 103 97 1SO 167 186 190 187 1154 130 129 129 116 103 

Porth 129 130 164 205 230 233 200 154 145 145 141 129 129 

Rio do J onelro 124 128 116 126 128 246 244 265 282 281 287 202 12• 

Salisbury 129 129 128 204 252 268 284 299 314 331 232 141 129 

Seyc-h•IJes 131 106 136 194 251 260 281 ™ 298 258 206 143 131 

Slngopore 122 119 166 195 218 2:23 224 2:27 2:29 204 177 121 122 

Suva (s) 126 125 128 147 167 1711 181 163 138 140 154 134 128 

Su,a (I) 117 131 119 162 163 131 129 128 133 128 229 152 117 

Sydnoy ( sl 103 91 161 181 200 186 1U 155 155 147 130 114 103 

Sydney ( I) 124 117 110 111 158 117 117 108 103 108 181 19S 124 

Tehtrnn 129 130 164 205 232 233 239 247 2•7 213 185 133 129 

Vnncouvor 128 115 111 125 111 108 138 153 163 152 162 148 128 

Wellington (1) 120 115 131 157 17• 161 147 145 162 122 1SO 130 120 

W t lllnglon (I) 115 129 115 138 1211 107 110 111 120 120 180 163 115 
For lnlormatlon on tho use of t his table. aee paoo 284. R1dlo CommunlctJtion Aprll 
1976. PloHt tend reports to M r J . Spurllng. G•AOI. 15 T ibbs Hill Rond, Abbots 
Longlty, Watford. Heris W05 OEE. 
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r--- swl news :J 
L Bob Treacher, BRS32525 * 

1 Om Activity Contest . . 
David Whitaker BRS25429, has been the brain behmd the 
successful ventu~e to designate certain days in the year as 
tOm Activity periods to assess the IOm band during the 
current sunspot minima. The next test in May will be the 
last aod Dave is makiag it a contest with prizes to the leading 
transmitter and swl. So book the date, Sunday I May from 
0000 to 2400gmt. SWL logs should show: gmt, station 
heard serial number sent, station being worked and points 
claim~d. One point should be claimed for each G heard in 
QSO and two points for stations outside G . . There is no 
multiplier system. Logs should be sent to RSGB, c/o D. A. 
Whitaker. Hillcourt, 57 Green Lane, Harrogate, N Yorks, 
to arrive no later than 31 May 1977. 

Forming another club 
Barrie Parsons, BRS33798, has wriuen stating that be is 
hoping to form a radio society in the Widnes area of Lanca­
shire. Any swl or liceased amateur is invited to contact 
Barrie at 33 Baguley Avenue, Ha lebank, Widnes, Lancashire 
WAS SUY. We hope this venture is as successful as the 
Dumfries venture for Crosbie Rodgers, BRS32286. 

New correspondents 
There are four new correspondents this time: Don Osborne, 
BRS31551; Chris Garner, BRS37223; Stuart Hammond, 
BRS37583, and A. R . Darby, BRS375~7. Don runs an 
FRDX400 with a 120ft inverted-L, and a 9RS9D with 
various other wire aerials. He is a cw addict and has a large 
selectio n of dx QSL cards; an ex-Royal Corps of Signals man, 
he has been addicted to cw since 1942. 

Chris and A. R. Darby send figures for the iable. Chris 
also forwards an entry for the all-time table to be published 
next time but an entry of 370 for 14M Hz ssb looks more 
tha n a liitle dubious as there are only 320 amateur radio 
countries and at least 20 of these have not been active in the 
last JO years. Please let us have accurate, honest and reliable 
figures in both our tables- after all, it is only a bobby! 

Stuart runs a 9R59DS using a 30m long-wire 6m above 
ground and is mainly interested in 3·5MHz. 

News from the regulars 
Ray Williams, BRS6072, writes to thank the efforts of lhis 
column (and RAIBC) in finding him a "Bandscanner" 
receiver. Where all Ray's previous efforts had failed, these 
pages brought him success. His collection of rather old 
types of wireless is now that bit larger. 

Robert Maskill BRS35454, has spent a great deal of time 
on t44MHz, whidh is wh y he has not been reporting to these 
pages of late. Now be is back and has a healthy 1977 score 
appearing in the new table. Robert still uses the FRDX400 

• 392 Rochcsttr Wai•. Eltham, London SE9 6LH. 

T he shack of Austin C . Geer, BRS:SS586, showing t he recently 
acquired Yaesu FRG7 receiver 

with a long wire which has been performing very well so far 
in 1977. 

Keith Morrison, A8883, passed the RAE in December 
and is struggling with the morse. Keith reports three all­
timc new countries, 5VZWT, XT2AS and FR7ZL/T. Also 
heard was S79P (S79 is the new prefix for VQ9-Seychelle;). 
Keith has also been listening through Oscar but these con­
tacts do not count for the tables. David Homes comments 
on the lack of7Mliz ssb dx and the fact that there are only 
Gs and Italians on 28MHz! 

David Sharred, A8312, has collected five new countries on 
I ·SM Hz from early January to mid-February. These were 
YU F KZ5 YP2Y and HK. This takes his t ·8MHz totals 
to s4 h'eard, J4 confirmed. The latest confirmations are HBO 
and VP9. Dave has entered for the May RAE and hopes to 
be successful enough to be able to work some of the I ·8MH z 
goodies which he now hears. 

Robert Small, A8841, writes praising the improvement in 
band conditions but bemoaning the be QRM encountered in 
the ssb portion of 7MRz. However, Robert has heard 3AO, 
ZL and 7XO, and his first USA stations courtesy of W4Ml I 
and W7RM. On 14MHz, Robert has heard FR7ZL/T and 
VK9JD on Norfolk Island for new ones, while 21MHz pro­
vided PY I R0/0 on Fernando de Noronha. Robert has also 
some interesting QSL returns in the shape of CEOAE, 
FGOCXV/FS7, FKSCK and CE9AT (South Shetland). 

Neville Spry, BRS17567, had been monitoring 14MHz to 
good effect with LUIZA on South Orkney, 3Y1VV ~nd 
F R7Al/ E. He bas modified his 3·5MHz New Year rcsoluuon 
so that be does not miss too much dx, but he does switch off 
when the "weird noises" start. Neville will be holidaying in 

19n HF Countries T able 
Station !Om 1Sm 20m <IOm IOm Hom T olAI Mod• 
BR$17567 6 95 171 •O 102 5 •22 ssb 
BRS32286 2 116 13• •s • 09 0 396 ssb 
A8312 1 61 118 69 ~ 31 312 ssb/cw 
BRS35943 2 73 11' 57 82 1 335 Sib 
BRS3545• , 54 12• 

., 70 11 310 ssb 
ASSC1 2 66 140 29 52 0 239 ssbfcw 
BRS37587 2 16 32 23 55 4 132 ssb 
BRS3788' 0 22 29 2 1 43 2 117 Sib 
BRS37583 7 9 3 35 3 58 nb 
At107 3 25 15 '9 ssb 
A9199 6 12 a 32 ssb 
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the USA in July so his listening activity will be nil-at least 
from this side of the "pond". 

Keith Kerr, BRS35943, wrote his contribution at 0125 
after completing some college work. His activities have been 
curtailed also but be added FOSEX to his 3·5MHz total 
before returning to college. Very little real dx to report apart 
from this-the best of the rest being JAJTES/5A on 14MHz. 
Keith is looking forward to returning home to his receiver 
in the middle of March when he hopes to make up some 
valuable lost time on the hf bands. 

Letters are acknowledged from BRS37583 and A9199. 

CVRS Contest results 
Roger Smith, now G4FSZ, has forwarded the results of the 
Cray Valley Radio Society's 8th SWL Contest. Participation 
was a little sparse with only IO entries, compared with two or 
three years ago when over 60 entries were received. The 
winners of the various categories were K. Murphy, single­
operator ssb; R. W. Thomas, single-operator cw; M. 
Wright, multi-operator ssb and cw. 

Finally, comments and views for inclusion in the August 
edition should reach your scribe by 1 July 1977. O 

Propagation predictions 
It appears that the period of minimum sunspot activity has been 
passed, so from now on activity will Increase, but as this will be 
slow not much of ii will be noticed In the coming months on the hf 
bands. 28MHz will continue to be of little practical value fo r dx, but 
short-skip conditions will liven up this band as well as 21 MHz over 
distances of about 700-1,SOOkm from May onwards. Traffic with 
North America and Japan will be almost Impossible. Traffic with 
Africa and South America will be possible only for very brief 
periods. 

As the season advances, 14MHz will remain open noticeably 
longer than In previous months, while traffic with Australia will 
become more difficult from now on and continue so during the 
summer months. Only In about September/October will this get 
better again. D uring June and July the most favourable conditions 
for traffic with A ustralia seem to be the hours before noon via the 
Indirect path. The times for traffic with Japan will change during the 

14MHZ APRIL 1977 
USA·East Wl-4 s : I 

USA- W¢St W6.7 s I I : : I ' 
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' 
South Africa ZS s i I IL rz.c:.:i I I : ' ' 
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coming months more and more to after rather than before noon. In 
high summer there wlll also be a chance for traffic with Japan 
during the early hours of the morning. Trame with KH6 will be 
possible on days with above average MUFs from about 1630 to 
2100gmt on the direct and from 0530 to 0700gmt via the Indirect path. 
On the whole, chances for dx via the Indirect path on 14MHz during 
April will be relatively poor. This will Improve In high summer. 

Shorter nights and rising F2 night frequencies wflf lead to an Im· 
provement In traffic with North America on 7MHz during the second 
half of the night. Traffic with South America and South Africa will 
also Improve as the month goes on. The F2 daytime frequencies are 
mostly well below 7MHz, causing Interruption of local traffic by the 
dead zone. During May there wflf be an Improvement In the sporadic 
short-skip conditions which wifl continue throughout the summer. 

On 3·5MHz, traffic will be possible If the whole o f the path lies in 
darkness. This applies even more to this band than to 7MHz. The 
advancing summer and Increased static will shorten the distances 
covered. l ocal traffic will seldom be Interrupted by the dead zone. 

The provisional sunspot numbers from the Swiss Federal 
Observatory for January and February 19n were 15·7 and 22·6 
respectively. The yearly mean of the deOnltive sunspot numbers 
for 1976 was 12·6. The predicted smoothed sunspot numbers for 
June, Ju'l y and August are 19, 21 and 23 respectively. This is an 
almost 100 per cent Increase on previous predictions and Is 
evidence of the steep Increase In solar activity that may be expected 
during the next year. 

Microwaves 
(Conlfnued from p295) 

Technical news 
In the 4/76 issue of DUBUS-INFO, DL7QY begins a short 
series on narrow-band equipment for the microwave bands. 
Part 1 describes a varactor quadrupler which produces about 
IW at 576MHz from 2W of drive at 144MRz, and an 
amplifier/doubler which first generates 9W at 576MHz and 
then about SW at l ,152MHz. Also described are two further 
units which will take this output and produce either 3W on 
3,456MHz or 1·5W on 5,760MHz. Part 2 will cover con­
vertors for these bands. In the same issue, he gives an 
improved version of the Gunn psu/modulator which was 
briefly described in December's Microwaves. 

SM6GPV reports what could be a serious fault in the 
Gunn psu/modulator shown in Fig 8.59 on p 8.32 of the 
current edition of the VHF/UHF Ma1111al. The inverting and 
non-inverting inputs to the µA741 ic are interchanged, with 
the result tbat the output is either 0 or 12V. The fault is 
corrected simply by calling pin 2 pin 3 and relabeUing pin 3 
pin 2. He also points out tbat, if the output voltage needs to 
be increased beyond the present range of adjustment, the 
value of Rl4 should be reduced to, say, 2·7kn. 

SM6GPV also says that he has been doing some short 
range tests on JOGHz using equipment best left undescribed 
but weighing 50kg and consuming 300W. Currently he is 
building some rather more portable equipment. Other 
Swedish amateurs are building for this band, and he promises 
to identify them. 

The 4/76 issue of VHF Co11ummicatio11s contains two 
articles on simple IOGHz equipment. The first, by G3RPE, 
regrettably perpetuates the error described by SM6GPV. 
The second gives details of a Gunn oscilla tor and pcb 
versions of psu/modulators originating from the Munich 
area. 

Particularly welcome is an article by FSTD in REF 
for February which describes his lOGHz equipment. This 
appears t o be a beautifully made "standard" transmitter and 
receiver based on directional cross-couplers, with large horn 
antennas, which no doubt reflects the efforts of G3JHM to 
encourage the spread of activity to that side of the Channel. 
Best dx so far seems to be 53km. 0 
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( council 
proceedings____,) 

A brief report of the Council meeting held on 
26 February 1977 

Present : Lord Wallace (President, In the Chair), Mr A . M. Allan, 
Dr E. J. Allaway, Messrs D. J. Andrews, J. Anthony, P. Balestrini, 
J, O. Brown, Dr D.S. Evans, Messrs W. F. McGonigle, B. O'Brien, 
C. H. Parsons, D. M. Pratt, W. A . Scarr, R. F. Stevens, G. M. C. 
Stone(membersof Council), G. R. Jessop (general manager/secretary) 
and Mrs H. M. Allin (minutes secretary). 

Apologies for absence were received from Messrs J. Bazley, 
C. J. Thomas, 0. M. Thomas and A .W. Hutchinson. 

GB2RS 
Mr Brown read an extract from a letter he had received from Mr E. 
Yeomanson, G311R, stating that having recently transmitted the 
bulletin on Im he had received reports saying how nice it was to have 
news on a mode that could be copied and adding that it was hoped 
the Society had changed Its mind about the use of Im for GB2RS. 

Mr Stevens replled that the Telecommunications Liaison Com­
mittee had discussed this letter and at Its last meeting had decided 
that If there was a demand for Im then the M &. Rand VHF commit­
tees should agree to have a GB2RS transmission on Im in addition 
to the present bulletin. 

Financial report 
The hon treasurer circulated copies of the interim results for the six 
months ended 31 December 1976. He reported that 1here was a 
surplus of £9,700 and, after detailed examination, he had confidence 
In the accuracy of this flgure. Provisional figures for January 
showed a surplus of £2,200, mainly due to the continuing high sale 
of books. 

Mr Jessop said that the first printing of the 3rd edition of the 
VHF-UHF Manual (8,000) had sold out In nine months and a reprint 
was due In mid-April. The Radio CommunicaUon Handbook Volume 
1 had already sold 4,700 copies. 

Membership and representat ion 
The following total membership based on Radio Communication 
circulation was reported: 

UK members 
Overseas 
BFPO 
Air mall 

January 
17,281 
2,200 

65 
81 

February 
17,397 
2,347 

69 
82 

March 
17,541 
2,526 

74 
87 

T otal 19,627 19,895 20,228 
It was resolved: 

(I) to waive the subscriptions of four members; 
(II) to accept reduced subscriptions from 10 members; 

(Ill) to grant life membership to Mr A. D. Patterson, Gl3KYP; 
(Iv} to grant affillallon to: Durham University Radio & Electronics 

Socfety; Great Lumley Amateur Radio & Electronics Society; 
Midlands Elactrlclly Amateur Radio Club; Sheffield Amateur Radio 
Club; University College of Swansea Radio Society. 

Mr Scarr said he was anxious to arrange a meeting of the M & R 
Committee but It was proving very difficult to convene a meeting at 
which there would be a quorum. 

After some discussion as to the problem of the statutory two­
thirds required for a quorum, a motion that Item 3 of the Standing 
Orders be withdrawn In respect of the M &. R Committee, thus ellm­
lnatlng the requisite number to be present, was approved. 

Council was Informed of the intention of Mr 0 . Andrews, G4CWB, 
to resign from his post as regional representative for Region 6, with 
effect from July 19n, due to a change of employment area. 

T he area representative for the Lothlans, Mr F. Benson, GMSEKF, 
had resigned because of domestic reasons. 
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Mr A . Givens, GM3YOR, had been nominated to fill the vacancy 
of Region 13 representative. Closing date for nominations was 28 
February. 

The following nominations of area representatives were approved: 
K. A. Crouch, G8KEN, Folkestone/Dover/Deal; 
J. Heywood, G8BHQ, Stockport & South Manchester; 
N. Horrocks, G2CUZ, Southport & District area of Lanes & Mersey-

side; 
A. C. A. Newman, G2FIX, Salisbury; 
R. Sharland, G4EHE, Bristol; 
R. E. J. Staples, G3MMD, Warrington. 

Society organization 
Dr Evans gave a detailed account of the matters under consideration 
by the new working party-The 1977 President's Committee: day-to­
day problems; WARC; operation of the Society, structure etc. 

The minutes generated by Dr Saxton's committee In 1973-4 had 
been examined carefully and It had been agreed to consult as many 
people as possible to obtain their Ideas and comments. He felt that 
the working party would be particularly Involved with such questions 
as " Is there a need for re-organization?" and "Are we satisfying 
present Society members and attracting new ones?" 

Mr O'Brien said It could be beneflclal to hold a Regional Repre­
sentatives' Conference this year. 

After considerable discussion It was agreed to hold a Regional 
Representatives' Conference on 1 October 1977" subject to accom­
modation arrangements. The working party would produce a 
document setting out the purpose of the conference. 

It was decided that the Council meeting due to be held on 29 
September would now be held on 30 September.• 

Mr Jessop called for contributions from Council for RR/AR news­
letters as all the reports had so far been generated by HQ, with the 
exception of Items from Mr Stevens. It was very difficult to produce 
newsletters without news from outside HQ. Practically no feedback 
had resulted f rom the newsletters, although the number of A Rs had 
Increased considerably since thei r introduction. 

Honorary officers' terms of ref erence 
The terms of reference for the vhf manager, microwaves manager 
and emergency communications manager were approved. 

Council accepted a recommendation from the VHF Committee 
that Mr D. A. Evans, G30UF, be vhf manager. 

It was proposed and approved that Mr P. Balestrinl, G3BPT, be 
emergency communications manager. 

Committee minutes and recommendations 
Council accepted the minutes of the following committee meetings: 
HF Contests (9112/76), Repeater Working Group (6/1/77), Raynet 
(15/1/n), Finance & Staff (27/1177), VHF Contests (27/1/77), Mobile & 
Exhibition (1/2/77), VHF (7/2/77), Propagation Studies (8/2/n), 
Repeater Working Group (Open meeting) (22/1/n). 

The Mobile & Exhibition Committee had recommended that the 
Woburn Mobile Rally be reinstated this year. A budget had been 
submitted, and after consideration of the figures Counci l agreed to 
accept the recommendation to reinstate the rally. 

Repeaters 
Some discussion took place on the applications for 144MHz 
repeaters at Bacton and Torbay. The general manager had made 
the following statement to the Bacton group: 

"A vhf repeater located at Bacton Is not In accordance with the 
guideline agreed In 1974 which laid down a minimum spacing of 
100 miles between stations unless unfavourable terrain Intervenes. 

East Anglia Is almost Ideal terrain for uhf repeaters and a suitably 
sited station would lllumlnate a considerable area. As had been 
previously stated on several occasions, the Society would strongly 
support the establishment of uhf repeaters In East Anglia. The 
Home Office are prepared to give priority to an appropriate applica­
tlon(s)," 

Regarding Torbay, the matter was still In the hands of the Home 
Office who at present saw no reason why permission for a 144MHz 
repeater should be granted, but they would consider a 432MHz 
application. Tha general manager would write to the group con­
cerned. 

II was pointed out that other groups had changed to 432MHz but 
that these two groups were apparently still hoping for reconsidera­
tion o f their applications. 

• Subject lo approval al the next meeUng of Councl/, these dates have 
since been amended lo 24 and 23 September, respectively. 
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RSGB committ ees, 1977 
(The President is an ex-o{flcio member of all committees) 

Education : G. L. Benbow, G3HB; T. Darn, G3FGY; J, W. Hill, 
G3JIP ; R. J. Hughes, G3GVV0

; L. E. Newnham, G6NZ; G. C. Oxley, 
GBMW; D. M. Pratt, G3KEP; R. Wallwork, G3JNK; F. C. Ward, 
G2CVV. 
Finance & Staff: E. J, Allaway, G3FKM; D. J. Andrews, G3MXJ; 
J. Bazley, G3HCT; J. O. Brown, G3DVV; O. S. Evans, G3RPE; 
G. R. Jessop, G6JP; L. E. Newnham, G6NZ; B. O'Brien, G2AMV; 
C.H. Parsons, GWBNP; R. F. Stevens, G2BVN. 
HF Contests: E. J. Allaway, G3FKM; 0. J. Andrews, G3MXJ; 
J. Bazley, G3HCT; D. S. Booty, G3KKQ; R. L. Glaisher, G6LX; 
M. Harrington, BRS20249; C. A. P. Henderson, G4FAM; P.A. Miles, 
G3KDB; E. L. Mollart•; A. M. Smith, G31AS; D. Thom, G3NKS. 
IARU W orking Group: E. J. Allaway, G3FKM; 0. J. Andrews, 
G3MXJ; J. Baziey, G3HCT; D. A. Evans, G30UF; R. J. Hughes, 
G3GVV; A. M. Smith, G31AS; R. F. Stevens, G2BVN; D. Thom, 
G3NKS•; R. M.Warner, G3SAR. 
Interference : S. R. Allen, G4CYR; 0. J. Andrews, G3MXJ; 
P. F. Jobson, G3HLF; J.E. Martin, GU3YIZ0

; A.H. Othen, GBFSZ; 
K. H. C. Parker, GSHTA; J.E. Swayne, G3BLE0

; J. W. Swlnnerton, 
G2YS; C. L. Turner, G3VTT; P. Waters, G30JV. 
Membership & Representation: A. M. Allan, GM3ZBE; D. J. 
Andrews, G3MXJ; J. Anthony, G3KQF; G. R. Jessop, G6JP; 
W. F. McGonigle, Gl3GXP ; B. O'Brien, G2AMV; W. A. Scarr, 
G2WS; D. M. Thomas, GW3RWX. 
Mobile & Exhibition: P. Balestrini, G3BPT; T. Darn, G3FGY; 
J. S. K. Hitchlns, G4FGN; W. J. McCllntock, G3VPK; N. 0. Miiier, 
G3MVV; G. W. Norris, G31CI; P.A. Thorogood, G4KD; R. S. Hewes, 
G3TDR. 
Propagation Stud ies: L. R. Barclay, G3HTF; B. Chambers, 
GSAGN; T. Oamboldt, DJ5DT*; W . M. Dunell, G3BYW; 0. S. 
Evans, G3RPE; R. G. Flavell, G3LTP; R. A. Ham, BRS15744° ; 
M. Harrison, G3USF*: R. J. Hughes, G3GVV: C. E. Newton, G2FKZ: 
A. M. Pomfret, G3LZZ/9G1LZ0 ; J. Spurling, G4AQI; A. Taylor, 
G30ME; R. C. Whelan, G3PJT•. 
Raynet: P. Balestrinl, G3BPT; Mrs J. Bafestrlni; M. Barker, 
GSCAC; E, R. L. Bassett, BRS16075; R. Bullard; L. A. Crane, 
G3PED; S. W. Law, G3PAZ; T. I. Lundegard, G3GJW; S. J. 
Scarborough, G3MBQ; E.W. Yeomanson, G311R. 
T echnic:al & Public:ations: R. J. Eckersley, G4FTJ; O. S. Evans, 
G3RPE; T. Giles, G4COY ; J. P. Hawker, G3VA; R. S. Hewes, 
G3TDR; P. J. Horwood, G3FRB; A . W. Hutchinson, editor; G. R. 
Jessop, G6JP; M. H. McFadden, Gi3VCL"; J. W. Mathews, G6LL*; 
R. 0. Phillps, GSCXJ; H. W. Rees, G3HWR ; R. F. Stevens, G2BVN; 
D. M. Thomas, GW3Rwx•. 
T elecommunic:atlons Liaison: E. J. Allaway, G3FKM; P. 
Balestrinl, G3BPT; S. A.G. Cook, G5XB; 0 . S. Evans, G3RPE; G. F. 
Firth, G3MFJ; R. J. Hughes, G3GVV; G. R. Jessop, G6JP; 0. M. 
Pratt, G3KEP; R. W. Price, G4BSO*: R. F. Stevens, G2BVN; C. J. 
Thomas, G3PSM; F. C. Ward, G2CVV. 
VHF: G. C. Badger, G30HC ; R. J. Baker, G3USB•: A.H. B. Bower, 
G3COJ: A.H. Dormer, G3DAH; T. P. Douglas, G3BA; 0 . A. Evans, 
G30UF; 0. S. Evans, G3RPE; P. J . Gowen, G310R"; J. Hum, 
G5UM*; G. I. Knight, GMSFFX; C. J. Morcom, G3VEH*; M. J. 
Sparrow, G3FQJ; G. M. C. Stone, G3FZL; R. J. Taylor, G4BEL. 
VHF Contests: L. N. G. Hawkyard, G5HD: W. J. McCllntock, 
G3VPK; F. Mathews, GSACJ; C. Sharpe, G2HIF; C. W. Suckling, 
G3WDG; R. J. Taylor, G4BEL; L. V. G. Turner, G4CUT; I. F. White, 
G3SEK. • Corresponding member. 

( obituaries ) 
The Society records with regret the deaths of /he following radio 
amateurs: 
Rev F. C. Dorken, GW3GCZ 
Francis Dorken died on 15 February aged 63. He worked with an 
O-V·1 in the 'fifties and operated mainly on top band cw. 
Mr T . S. Eakins, Gl3VFW 
Stanley Eakins died on 28 February after a long Illness, aged 32. 
Handicapped from birth, he was an active and highly popular 
amateur and was a member of RAEN and several local clubs. 
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Mr H. Gri st, GD3FBS 
Harry Grist died on 17 February. He taught morse to many amateurs, 
and after a stroke which paralysed his right side taught himself to 
use his left hand to handle the key. 
Mr A. E. D . Moss, 8 RS36985 
Alan Moss died on 25 January aged 24. He was a member of the 
South Manchester RC and despite a severe physical handicap 
participated fully in club activities. He had hoped to take the RAE 
In May 1977. 
Mr H.J. Sherry, G6J K 
Berl Sherry, who died In November 1976, was the nrst RR after the 
second world war for the Buckinghamshire and Bedfordshire 
area. He was active on 5 and 10m before and after the war, and more 
recently on 2m. A keen constructor, he always found time lo help 
others. 
Mr W . J . 5. Squire, G3EBV 
Wi lliam Squire died on 13 January aged 75. He operated mainly on 
14·0 and 21·0MHz, and made many dx contacts on cw. 
Mr G. S laughter, G3PAO 
George Slaughter, who dl~d on 8 February, was a founder member 
of Verulam ARC and ser~ed In several capacities over the years. 
He was also a member of the RSGB lnterlerence Committee. 
Mr C. Tinkler, G8CKO 
Cyril Tinkler died on 17 February. Although only recently licensed, 
he had been active and Interested In radio for some time, and was an 
Inveterate constructor and experimenter. He was deputy controller 
for Raynet In the Norfolk area. 
Mr G. R. W ebster, CEng, FIMec:hE, MIEE 
George Webster died ·on 20 January aged 72. He was the original 
holder of 2UX and was active In the 'twenties and 'thirties, but later 
had to relinquish the callslgn because of business responsibllltles. 
Mr G. Weston, G3GLZ 
Gordon Weston died recently aged 52. He was a keen constructor 
although he had not been active on the air for some time. 
Mr R. W oodman, G3VZC 
Raymond Woodman, who died on 7 February aged 53, was active on 
top band and cw on the hf bands. 

The Society has also been notified of the deaths ot: 
Mr D. Adams, G3GJE, Mr D. M. Boot, G8JVV, Mr G. Horton, 
BRS38374, Mr A. H arding, 8 RS38641, Mr H. E. Putm an, G3REJ, 
Mr H . W . Prendergast, W A1SBN, Mr H.Sw inson, G4A V G, and 
Mr J. E. W illiams, G4BKX. 

A VAT SNIPPET 
The statement issued by the VAT authorities concerning the 
higher rate of VAT for electronic components contains the 
folJowing infonnation: " Product categories to be charged at the 
higher rate of VAT: (L) Capacitors excluding: (III} Sintered 
tantalum capacitors of greater t han 300microcoulombs." 

A letter from tbe RSGB to HM Customs & Excise included 
the question.: "Section L 011) reads unusually, as microcoulombs 
are not normally related to capacity. Shou.ld this be microfarads ?" 

The reply from HM Customs & Excise reads as folJows: 
"The Radio and Electronic Components Manufacturers' 
Federation are satisfied that use of the term "microcoulombs" 
under (L} (111) is appropriate and we have not so far received 
any reports of difficulty in applying this particular product 
category." 

In order to ascertain how appropriate the unit was, I asked the 
gentleman behind the counter of one of the surplus radio 
component shops in Harrow Road (where they now seem to 
congregate in London} how wide a range he had undc.r that 
heading. The reply was to enquire a little belligerently "what was 
I getting at". The next step was to look up my "Scroggie". The 
capacity (C} in farads, it said, equalled the charge (Q) in cou­
lombs, divided by the potential difference (V} in volts. As we 
are dealing with microfarads, the microcoulombs are not too 
difficult to handle. Presumably, therefore, if we buy a tantalum 
capacitor rated for 300V we cannot obtain one of more than 
lµF without going into a bigher rate of VAT, or if we want one 
of 50µF then we have to keep to a 6V rating unless we want to 
pay more tax. 

Microcoulombs! They should be put back into the physics 
books, together with microjars. GJD VV 
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C your opinion =1 
TECHNICAL TALK 
The Editor 
Radio CommunlcaUon 
Sir-I was very Interested to see the circuit of the Dutch receiver, 
Radio Rotor Model IV, described by G3VA In your December 
Issue. To many readers, no doubt, these details wlll bring back 
memories of the "good old days" when similar receivers were the 
main stay of short-wave reception. 

When building the receiver a screen was found essential over 
the grid leak and capacitor of V1 In order to minimize the pick-up of 
"!icky" hum which would mar the excellent performance of this 
circuit where audio gain Is very high. 

The 10k0 resi stor leading to the top of RV1 should be In the 
region of 200k0 to give the quoted voltages at pins 1 and 7 of V1 
and a correct voltage drop on the smoothing resistor (2k!l). The 
2kn resistor need only be of O·SW rating and half-wave rectification 
may be employed with a slightly reduced line voltage. 

Cenco 0 P (valve type) coils may be used with the winding be­
tween pins 3 and 4 as a continuation of the main tuned coll. This 
lowers the frequency range of the coll a little. If this Is thought 
Inadvisable these coils can also be connected with pin 3 of V1 
connected to No 4 of the coll with No 3 of the coll connected to 
earth. It is also possible by connecting pin 9 of the coil to earth to 
connect an aerial to pin 8 as ls usual with these coils. However, the 
aerial Input circuit of the receiver effectively forms a stepped 
differential capacitor: In other words a capacitive Input poten­
tiometer. 

Sensitivity and selectivity are very good and the little receiver will 
provide much enjoyment to the swl. The good performance on ssb 
makes It a useful standby when the main receiver Is undergoing 
repair or modification. 

I have details of layout adopted If any reader would find them of 
assistance. 

C. M. Llndars, 41 Blenheim Gardens, Wallington, Surrey 

Sir-In connection with my article "A 1·8MHz direction finding 
receiver" (Radio Commun/cal/on March 1976), I have heard of 
several cases where constructors have had difficulty In getting the 
oscillator to function. This ls probably due to a less compact coll 
than that of the prototypes. Two or three extra turns on coll L5 
have cured all known cases. 

I believe that the Denby Dale Radio Club can supply roller tinned 
and drilled pc boards for this receiver at £1.20 the pair; enquiries to 
Mr M. Healey, GSOTB, 5 Moorcroft Park Drive, New Miii, Hudders­
field, Yorks. 

P. Dowding, G3XQA 

Sir-Many of your readers may wonder who Is (or was?) the Mr 
Smith of "Smith Chart" fame; Phillip H. Smith of, I believe, The 
Bell Telephone Laboratories, USA. This "calculator" was origin­
ally published In Electron/cs (USA) in January 1939. 

QSL BUREAU COSTS 
The Editor 
Radio Communication 

N. Ashton, GW30QU 

Sir-In reply to G8WS's letter, I feel I must report a QSO I had with 
an American. He told me that the percentage of licensed radio 
amateurs who were members of ARRL was much lower than the 
percentage of licensed radio amateurs who were members of thei r 
national societies In almost any other country. He Intended, he said, 
to do some "deep research" Into the matter. 

I told him he need not bother. The ARRL had no outgoing QSL 
Bureau. I expressed the opinion that If RSGB were to abolish Its 
QSL Bureau, It would lose a lot of members. The QSL Bureau Is 
one of the finest services offered by the RSGB. Members had 
uncomplainingly accepted steadily Increased subscriptions In many 
cases because of the QSL Bureau. 

Mr Stallworthy suggests exempting cards for specific awards. 
The bureaucratic work Involved In this distinction would be very 
time consuming and possibly costly. He also suggests stamps 
bought from the RSGB and presumably stuck on the cards. This 
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too would Involve more work for the members, more work for QSL 
managers In checking If the stamps are correct, more work In book­
keeping, accounting etc. 

Some societies have 1rled this and seem to have given it up; this 
may be the reason. The French bureau (REF) used to demand 
stamps for QSLs going outside France, but have since abandoned 
this Idea and only ask for stamps from non-members of REF. As I 
believe our QSL Bureau does not handle QSLs for non-members, 
we see In the French example that the stamp Idea has been tried and 
abandoned. 

The RSGB has a superb QSL service free to members. It Is one 
of its greatest services to the amateur. 

Please do not tamper with It, lest you lose members as a result. 
E. M. Wagner, G3BIO 

Sir-Re GSWS's letter In the February Issue, I would be most 
disappointed If RSGB were to charge for the QSL Bureau. It ls one 
of the most useful privileges of membership, and I am sure that It 
attracts a great number of newly-licensed amateurs t o join the 
RSGB. Also, ii Mr Stallworthy's Idea was adopted I fear that 1p 
or 2p would not even cover the cost of distributing and organising 
the "sticker service". 

Perhaps some Continental members of RSGB would care to 
express their views on this subject, as It would certainly be Interest­
ing to find out "first hand" the systems In use on the Continent re 
QSLs. 

A vote of thanks to G2MI and his sub managers for providing a 
first class service, may It long continue. 

R. W. Hammond, G4DBW 

Sir-I would like to point out to your Feb n correspondent, G8WS, 
thatwhlle, In principle, a levy per QSL outward bound Is a reasonable 
Idea, there are a few drawbacks, viz: 
(a) A fair number of members use the QSL Bureau extensively, 
among which many are senior citizens or students. A levy may cause 
them to forego the exchange of QSLs. 
(b) II certainly would not endear our QSLers, who would normally 
QSL, to the countless out-of-country stations seeking a particular 
"G" QSL. 
(c) As for cards required for a specific purpose such as our award, 
this I can see would be abused If they were exempted. 

Perhaps one solution would be to register with the QSL Bureau. 
Members wishing to avail themselves of the outgoing services of the 
bureau could pay a registration fee of, say, £1 or £2. II would mean 
extra work checking the register, but as calls would be alphabetic It 
should be minimal. Any station knowing himself to be unregistered 
would have to pay a small handling charge, eg 25p per envelope. 

O. Ohuglas, GM4ELV 

Sir-A paid QSL Bureau as suggested by GSWS needs much 
thought before being Introduced. 
1. A large percentage of our members Join to gain the QSL services 
offered. Would membership drop? 
2. Surely GSWS remembers the QSL fiasco of the 'thirties as a 
means of boosting SWM sales. Do we want to see a repeat per­
formance? 
3. How complicated would exemptions for specific awards be to 
carry out-perhaps GSWS has a practical solution. May I suggest 
abollUon of awards! 
4. Would a much larger number of uncollected cards result If 
stations are charged to reply to a QSL sent for confirmations. How 
will BRS members fare? 
5. Could the deficit be reduced by introducing a paid service to 
non-members? Members to be allowed to send one envelope of, 
say, 30 cards free If accompanied by a Radio Communication 
addressee label each month, with extra cards at non-member terms. 

The QSL will always remain an essential part of amateur radio. 
The fact that you have entered a rare QSO In your log book Is not 
very convincing to a station visitor-like showing a well-filled-In 
cheque book stub to prove you are In the millionaire credit class. 

George A. Hook, G2CIL 

Sir-I read with alarm the comments of Mr Stallworthy In the 
February edition of Radio Communication suggesting that the 
Society surcharge members who use the QSL Bureau. I, along with 
many other members, regard this service as a maj or attraction of 
membership, and without It membership would have little to offer 
to many G(M)8 members who live away from the metropolis. 

While I can appreciate the desire to keep down the cost of mem­
bership, one wonders where such a process would end. After all 
I never listen to beacons or the news service, enter contests, attend 
Society functions, talk to my regional representative, consult the 
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Interference Committee and, until last weekend, had an opportunity 
to use a repeater. Perhaps all these services should be available 
on a surcharge basis-and what about those who could live without 
Radio CommunlcaUon ? 

No I Surely the spirit of the Society ls all for one and one for all, 
and these facllitles should be available to all if they wish to use them 
as once such Individual penny pinching starts who knows where ft 
may end. 

Thank you Mr Miine and your team of sub-managers, and long 
may you continue to provide your much appreciated service without 
having to check for tuppenny stamps. 

Douglas McLag, GMSFVC 

Sir-About 40 years ago I Joined the RSGB, mainly for the QSL 
Bureau. Now I too am rather blast\ about the cards. However, I 
remember the great thrill of receiving those early cards and even 
yet I get some pleasant surprises. 

The QSL Bureau has never been free to members, any more than 
the National Health Service has been free to British taxpayers. 
Although Radio Communication Is probably the main rea.son for my 
continued subscription, a charge for the QSL Bureau might alter 
my sense of values. 

A. Stuart McNfcol, GM3UU 

Sir-Mr Stallworthy, GSWS, suggests that a charge of 1p or 2p per 
card should be made for using the QSL Bureau. While this would 
raise considerably more than the present cost of the QSL Bureau, 
It Is not true that the Society has to bear the cost and work Involved. 
By far the biggest expense Is postage, but all the work ls carried out 
voluntarily by G2MI and his xyl, who receives a small salary, and a 
team of 25 sub-managers. If this had to be paid for, ft would cost 
the Society several times the present figure of £1,868 (which In­
cludes beacons and Intruder Watch). It may help to get this Into 
perspective by comparing It with the cost of Radio Communication 
(£47,765 In 1975-6). 

I do the Job of QSL sub-manager because I regard It as a service 
to my fellow amateurs and I know they appreciate It. I would not 
wish to be paid for the work. If the RSGB were to Introduce a charge, 
this might well lead to a QSL Bureau with paid full-time staff which 
would be much more expensive, and possibly less efficient. 

How, by the way, could one distinguish cards for awards and 
thereby exempt them from charge? And who ls going to spend time 
looking at Individual cards to see whether they should be stamped 
or not? And what happens to cards without stickers? 

When I had been licensed for three months I could not wait to 
get my first QSL cards. After 1 o years I still look forward to them. 
If I am still here In 30 years' time, the arrival of a rare card will still 
give me pleasure, I expect. I am not a 100 per cent QSLer (very few 
are) but I think the present system works well and should not be 
changed. 

Deryck Buckley, G3VLX, G4D + 3 series sub-manager 

Sir-Referring to F. E. Stallworthy's letter on the cost of running 
the QSL Bureau and to QSL sub-manager Dave Borne's comments 
on the correct size of QSL envelopes leads me to suggest that a 
possible solution might be for the RSGB to sell QSL reply envelopes 
suitably over-printed. The cost of the right-sized envelopes could 
be In the order of 10p- 20p each and Include a contribution to the 
cost of running the QSL Bureau. 

This scheme would seem to have the following advantages: 
(1) the small additional administration would fall on RSGB Publica­
tions (Sales) who are obviously the best equipped to handle the 
flnanclal arrangements, le collect the cash; 
(2) the scheme could be Introduced gradually, perhaps even on a 
voluntary basis to start with; 
(3) If the scheme was advertised at exhibitions and rallles both 
members and non-members who have not placed envelopes with 
the QSL Bureau would be encouraged to do so. The card wastage 
figure of 40 per cent would be reduced. 
(4) Eventually Mr Borne would have a drawer full of the correct size 
envelopes and therefore a more efficient system to operate. 

Any snags? 
R. Keith Taylor, G3WWH 

Sir-We are very sorry to learn that It Is no longer a pleasure for Mr 
Stallworthy to receive a QSL from rare dx. No doubt the day wllf 
come when we too wllf cease to be enthusiastic about QSLs and 
perhaps find Interest In other aspects of our diverse hobby. Perhaps 
Just rag-chewing on 3·5MHz or via vhf repeaters will satisfy our 
needs but, for now, pursuing new countries and obtaining QSL 
cards Is the one aspect of our hobby which we enjoy and gladly 
share with a large number of other RSGB members. Whatever the 
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Society's expenditure might be on QSL Bureau, beacons, Intruder 
Watch-even repeaters or special subscription concessions, we 
Just do not mind so long as the Society alms reasonably to satisfy 
the needs of each sfgnlflcant element of Its membership no matter 
what thei r particular Interest may be. 

Contrary to what Mr Stallworthy says, the largest amateur radio 
organization In the world, the ARRL, has Just Introduced an out­
going QSL bureau to complement Its Incoming service and ii Is 
free to all ARRL members, if free Is the correct term. For our money 
we are pleased that our Society provides representation and a QSL 
Bureau. Thanksf 

J. D. Forward, G3HTA; A. T. James, G3RUV; B. V. Marshall, 
G3RUX; J. E. Bright, G3T JW 

Sir-I should like to comment on the fetter from GSWS in the Feb­
ruary Issue concerning a small payment for cards sent to the 
bureau. 

First, although I would not enjoy sticking a stamp on every one of 
the 1,000 plus cards I send each year, a small charge would not 
cause me oven to consider leaving the Society. The bureau is only 
one of the many reasons for my membership. However, is my 
reaction really relevant when any decision Is made? 

My experience suggests that the QSL Bureau, along with Radio 
Communication, are the two major attractions of the Society to 
non-members; this being particularly noticeable among newly­
llcensed amateurs. Only after a few years of reading Radio Com­
mun/cal/on and enjoying the other benefits of membership Is a 
loyalty and deeper appreciation of Society work built up. Of course, 
without the Initial reason for Joining, this more balanced attitude­
and regular subscription fee-ls not possible. 

Before changes are made to one of the " reasons for Joining" it 
would be wise to consider the effect on would-be members as well 
as existing members. ff the free bureau attracts 400 extra members 
each year I would consider Its cost a successful Investment. We all 
beneflt from an Increased membership, QSL Bureau users or not. 

G8+ 3s ON COUNCIL 
The Editor 
Radio Communication 

P. Ctiilcott, G4BBA 

Sir-Mr Brown asks ("Your Opinion," Feb 1977) why there are no 
G8+ 3 representatives on Councll. 

Could It be that very few Class B licensees qualify In that one 
needs to be (a) over 70 years of age and (b) a founder member of the 
LondonWfreless Society. Obviously this Is an exaggeration but 
ii Is equally valid to say that it ls what many people outside London 
are fed to believe. 

Those of us who have attended the AGM In 1975or 1976 wllf know 
that formal approval of the membership (well the half per cent who 
attend the AGM In London anyway) Is required for anyone aged over 
70 to be elected to Council. Maybe the Companies Act Is trying to 
drop a hlntf 

This letter may sound bitter and even (dare I say 10 antl-RSGB. I 
wish this were not so. I held a G8+ 3 callslgn for 10 years (and now a 
Class A licence since January this yearf). I take an Interest In 
Society affairs (I have even been known to attend AGMs). I am 
chairman of a radio club affiliated to the RSGB and consider the 
Society essential to the future of our hobby (cave WAl'!C '79). 

When a prominent G + 2-letter callslgn at HQ tells me that people 
are not "real" amateurs unless they can receive 3·5MHz a.m. on a 
tuneable receiver then maybe It Is better that G8+ 3s continue to 
enJoy their hobby rather than become embroiled In Council affairs. 

Finally, I do Ond It refreshing that Mr Brown considers the matter 
Important. Perhaps the editor could spare two or three pages In a 
future Issue to allow ALL members of Council to air their views on 
the future of the Society. G8+3s, gentlemen, are here to stay. 

Graham Murchie, G4FSG (ex G8AXU) 

CITIZENS' BAND 
The Editor 
Radio CommunlcaUon 
Sir-Every time the posslblflty ol a British citizens' band is men­
tioned In amateur radio circles someone alleges that anyone who 
really wants personal radio has only to pass the Radio Amateurs' 
Examination and become a Class B amateur. 

This allegation appears to suggest that anyone who wishes to do 
so can pass the RAE, which Is surely not true. Although the syllabus 
of the RAE Is not very demanding II does require more background 
knowledge of science and mathematics than many quite lnteflfgent 
people (particularly women who tend not to have studied them at 
school) possess. Without this background much of the technical 
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syllabus Is meaningless and almost Impossible to study. As an 
amateur I know SWLs who have tried for many years to pass the 
RAE and become transmitting amateurs-if mere work were suffi­
cient they would have been licensed long ago. 

If these motivated people fail the RAE Is II reasonable to suppose 
that potential CB users-who are not Interested In radio as such but 
In short range communication by whatever means-will be able lo 
pass? 

James M. Bryant, G4CLF 
Citizens' Band Association 

Sir-Please allow me to express my feelings toward the citizens' 
band question In England. 

First, I would strongly advise that you cast an eye towards the 
USA to observe what will occur if care Is not taken In dealing 
decisively with the cb problem. 

The amateur population In the USA Increased 15 per cent last 
year. Lest one thinks that this Is a blessing for our hobby, let me 
assure you that Is not welcomed by me. The radio amateurs here 
have been Informed by ARRL, an organization of which I am proud 
to be a member, that this expansion was needed In order to prepare 
for the up-coming International frequency allocations conference In 
1979. Perhaps so, but the expansion was more of an ultimatum 
Issued by FCC than a need to convince the world of our expansion 
rate. Perhaps FCC should have been challenged more lnlllally. The 
fact of the matter Is, the economic situation In the USA has backed 
ARRL against the wall, and ARRL has w isely decided to Join rather 
than fight the powers that be. 

An expanding radio equipment market has placed great pressure 
on the radio amateur. There is a real threat that amateur bands 
might be shared with cb. It Is not true that amateurs must account 
to the world our expansion tendencies as ARRL implies, but It ls 
true that the amateurs must account to FCC, who In turn determine 
the direction its one vote takes in the approval or lack thereof In Its 
amateur radio decision, In 1979. 

Even that i s not so bad per se. After all, everyone has a boss. 
What Is alarming Is !hat FCC has made a conscious effort to ease 
requirements for amateur licences. The result will yield an Increased 
market fo r amateur goods, and the ultimate equaling of cb and 
amateur radio. FCC has completely reversed Its decisions on 
matters concerning all grades of amateur licences In the last decade. 
Make no mistake about It, FCC Intends to, sooner or later, abolish 
the code requirement, and the written test, largely for economic 
reasons. I predict those days are not far off. 

Do you think FCC believes In "Anything worth having is worth 
working for?" I say without hesitation they could not care less. The 
financial consideration alone Is not worth the moral consideration. 
The 11m cb band Is a zoo, which FCC admits, yet they move ahead 
In "acquisition" of the amateur 220 and 420 bands so that cb could 
share ii with us. Instead of arresting 7 out of 10 cb operators for 
Improper and wilful misuse of their frequencies, more Is given them I 
It appears that the liberalism which has affected our judicial system 
Is now affecting our radio bands. 

Of course, amateur radio Is not perfect either, but the conversa­
tion Is of a different nature. I know several amateurs who run 
commercial kWs and arrays at 60fl or better, eagerly discussing 
the "challenge" of DXCC. These people are not malicious, Just 
stupid, but I suppose a person cannot be blamed for that. 

It Is a well-known economic tendency for a successful business to 
grow slowly, typically a few per cent a year. Amateur radio Is no 
different. Not only at stake Is economic growth, but band occupancy 
growth. The USA Is a believer of uncontrolled expansion, "what the 
market will bear," etc. As I believe the economic practlcalltles of 
life must far outweigh the moral convictions of the masses In most 
countries anyway, I would wish to convey my advice to you thus: 

You will have to give ground In the UK, but drag your feel as hard 
as you can I And bark when you have to I Do not sell yourself to 
government. Do not be cajoled Into thinking there are new frequen­
cies to be had, because the Improvement will not be a real one. I hope 
the "Mother Country" has enough guts left to save the greatest 
hobby/service In the world, because nothing Is left of it In America. 
If you fail, It ls true the economic picture in the electronics Industry 
will improve, and there Is nothing wrong wllh that, per se. But you 
will tlnd that if expansion of cb Is not handled properly, II wllf be 
your funeral . 

Vince Blancomano, WB2EZG, member ARRL, RSGB 

Sir-For many months now I have listened to and read many views 
expounded by numerous sources on the subject of a citizens' band 
and the forthcoming WARC 79. 

Firs!. I am puzzled why anyone should want a citizens' band under 
any name when there Is an adequate telephone service for regular 
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local chats, and an amateur licence available to anyone willing to 
spend a little effort memorizing a very basic part of radio theory, 
practice and regulations. Agreed, many amateurs-myself included 
- resort to the Inevitable black boxes and understand very little of 
what makes them lick, but that does not mean that the RAE was 
unnecessary. On the contrary, I feel that now Is probably a suitable 
time for a more exacting test rather than creating a "non-technical 
amateur band"-after all, car drivers are soon to be faced with a 
more critical examination. 

Second, as I see It, W ARC 79 offers the threat of less air space to 
amateurs due presumably to overall lack of frequencies, but still the 
lobby for a citizens' band continues. I notice in the photography 
press that there Is also a possibility of radio cameras which "allow 
you to record natural sound"-could this be another threat" to our 
treasured bands? If so, why stop there; there must be hundreds of 
ways of using a radio transmitter In almost as many amateur 
hobbies, all of which will need a frequency allocatlon(s). 

I thought there was a shortage of air space I 
B. J. Greatrlx, GSCZT 

Sir-I feel that I must comment on the rather peculiar way that 
many radio amateurs are regarding their hobby at present. 

A lot of rather hysterical comments are being made about the 
ogre of a possible UK citizens' band and the possible disruption 
this may cause to amateur radio. While I strongly agree that cb 
should be vigorously discouraged, having experienced its bedlam 
last summer In Canada and the USA, I feel that we radio amateurs 
are presenting our case very badly. 

It is high time we showed the public that we know something 
about, and are capable of contributing to, the field of (amateur) 
radio rather than being a band of black-box operators. albeit 
sophisticated ones. Perhaps the RSGB could give a lead by pub­
lishing a series of complete designs of easily-built hf equipment to 
rival the Increasingly expensive Japanese equipment. Would 
anyone like to take up the challenge? 

(Such articles would be very welcome-Ed) 

SEND A STIC K ERI 
The Editor, 
Radio Commun/cal/on 

F. R. Leslie, G4DGE 

Sir-I recently had the pleasure of applying for an RSGB hf award, 
alas only to find that I had to provide proof of membership by send­
ing a recent address label from a Radio Communication wrapper. 

Now, as I was always taught that II was dangerous to children 
and animals to leave polythene bags lying around, mine are always 
carefully disposed of-it Is torn off and thrown In the bucket. So, 
not having a wrapper, f got very depressed at the thought of not 
being able to prove I was a member. Now in an effort to cheer my­
self up I thought I would buy a new radio book to read; so, a quick 
look through Radio Communication , pick my book and away with my 
money. Alas, ii Is not that easy, as, to get my discount, once again 
It took proof of membership. By th is time I was feeling so low, as 
Radio Commun/cal/on only has one sticker-and I had thrown that 
away. In a 111 of depression I decided to give amateur radio up and 
sell all my gear. Now what better place to advertise than the Mem­
bers' Ads column; yes, you have guessed, ii takes a sticker to· do so. 

To prevent any other people from this dreadful fate, I thought we 
could start a "Save II Campaign", and with that thought my mind 
went wild at the possibilities. We could start a Sticker Club, have a 
Sticker Award Scheme "WORKED ALL STICKERS" to be won 
by members swopplng stickers, swop ratio to depend on callslgn. 
Dealers would give a discount for so many stickers. I wonder· If they 
showed their stickers to get into the House of Lords? The Society 
could have a lucky slicker every month with a cash prize, a sticker 
news page in Radio Communication, maybe even an issue with three 
stickers on It-in fact the posslbllltles and permutations are Infinite, 
and it would need a computer to work them out. I was thinking of 
asking the RSGB If I could use thei r computer but it seems to be 
having trouble printing members lists for the various departments 
within the Society, so I guess It would not be up to the job. 

If you have any further Ideas for the "Save II Campaign", please 
send them lo the editor, as he is one of the few things you don't 
have to send a sticker to "yet" apart from subs, hi. 

FIN ALE 
The Editor 
Radio Commun/cal/on 

George Burl. GM30XX 

Sir-Instead of going "silent key" will we In future simply "time 
out"? 

C. Davis, G3ZFC 
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r-- raynet --i 
L__ S.W.Law, G3PAZ *__J 
We heve mentioned on many occasions the Interest shown by 
countries outside the UK In our Raynet organization. The latest 
enquiry halls from the Union Schwelzerischer Kurzwellen-Amateure 
(USKA), the Swiss equivalent of our RSGB. Needless to say we are 
only too delighted to supply the Information requested. So much 
for the somewhat parochial attitude which unfortunately seems to 
exist among a small number of Raynet groups In the UK. Disaster 
knows no boundaries over the face of the globe, and while it Is 
obvious that a group must necessarily concentrate its activities on 
an agreed area, we should be aware at all times that we are not alone 
and that the reputation of Raynet Is world-wide. Let us remember 
that our twenty-Ofth anniversary Is rapidly approaching and en­
deavour to raise our standards yet higher. 

Lectures 
Requests for Rayne! lectures continue to be received from various 
sources and can usually be satl sOed, but matters would be eased 
greatly if there were more volunteers and more material avai lable. 
Suitable photographs and slide transparencies of exercises (and, If 
possible, actual emergency operation) are always welcomed by the 
Raynet Committee, and sound tapes or Olms are In very short 
supply. 

A lecture was recently given to the Sutton & Cheam RS by G3PAZ 
at which the Anglia TV Olm of the remarkable "train crash" exer­
cise laid on by the local authorities with the co-operation of BR and 
attendance of all user services plus the Norfolk Rayne! groups was 
shown. The 16mm projector was loaned and operated by the club 
president, G3MES, and the meeting was attended by the controller 
of the SW London sector. G3ZZY, and other Raynet members. This 
film may be loaned for lectures at only the cost of postage. It should 
be pointed out, however. that the major part Is mute owing to the 
nature of the tv commentary technique, but a Red Cross Interview 
is on the optical track ; a 16mm optlcal projector Is therefore re­
quired. The film gives a very good Idea of what may be expected in a 
major rail crash emergency under night-time conditions. 

That 1976 record 
As we had surmised, the record number of operational hours has 
been well and truly challenged by the County of Stafford group. 
Between 18 and 31 August 1976 this group were on 24-hour standby 
alert (14 days I) and clocked up 642 hours among 72 members during 
the fire hazards consequent on the summer drought, often under 
dangerous conditions. Between them the moblles clocked over 
1,000 miles on call-outs, even turning out from work to operate from 
2pm to 4am on some occasions I 

Good use of repeater GB3BM was made for contacting oft-duty 
members for new alerts. User services were the county police, the 
county emergency planning team and, via the latter, all Midland 
fire brigades taking part. Understandably group members were 
enduring considerable stress as time want on, but county con­
troller Colin Edmonds reports that not one member opted out during 
the period of the emergency. A flne record Indeed In the true 
Rayne! tradition. Those prospective members In the Stafford area 
may contact Colin, G4CFR, QTHR, for details. 

Groups In formation 
Interested parties In the Peterborough area should contact GBFXY, 
QTHR, who Is organizing a new group. Those In the E Sussex area 
should likewise contact organizer F. J . Christensen, 19 Gore Park 
Rd, Eastbourne, who ls trying to revive Ray net In this part of Sussex. 
We are always prepared to publish the address of any prospective 
organizer of a new group who first sends a notification to our chair­
man G3BPT, QTHR, for consideration. In Shropshire the newly 

H on Registrations S ecretary : Mrs L. A . Crane, "Greta 
Woods", Bromley Road, Ardlelgh, Colchester, Essex. 

• 130 Alexandra Road Croydon, Surrey CR.O 6EW. 
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S. w. Law , G3PAZ, operating a 4m base station used for 
Ray net {Photo : Frazer Ashford} 

appointed controller Is GBIYK, QTHR, who would be glad to receive 
further applications. 

The sstv scene 
by R. F. G. THURLOW, G3WW* 
Most of the Americans among the estimated 3,000 sstv operators In 
the world would seem to be using the new type slow-to-fast scan 
and fast-to-slow scan converter to display sstv on a normal tv set. 
G2BAR has the first of the new ROBOT 400 converters in the UK 
and several are operational In Europe. Provided export delivery 
dates are kept, the 400 will be demonstrated at the White Rose Rally, 
Leeds, and at the NRSA Convention, Belle Vue. Look out for the 
writer's WB9LVI design converter. now with fast-to-slow scan 
facilities added, at the Suffolk Wireless Revival, Ipswich. W3L Y and 
W3GKW are adding three extra memories to their LVls for colour 
transmissions. 

DLGGS has been operating DL.2RZ's swift answer to the 400 with 
his SC-420 model providing slmllar facilities plus electronic pencil 
etc. Venus Sclentlnc of New York promise their digital converter in 
September. The Jet Propulsion Laboratory A RS in Pasadena now 
have their Mariner sstv pictures by N6V available on a C60 cassette 
for $3.75 from W6VIO. Their reception and retransmission by USA 
amateurs was the subject of a special NBC TV programme. The pc 
board and "paperwork" for the WOLMD sstv keyboard is now avail­
able from MK Products, Belmont, Co Durham. 

New sstv operators continue to appear on the bands In the UK, 
with five In February on the hf bands alone. 

The Italian-organized sstv contest "Albatross", Jointly sponsored 
by BATC, attracted only 24 entries (and lour SW Ls), of which two 
only were Gs, and of these only GBPY (4th) was a member of BA TC. 
Results of the BATC UK SSTV contest have not yet been sent to 
non-member entrants. It Is at least known, "over the air" that it was 
won by GBPY. 

Only two days after W8YEK (1 tO) reported he had found no new 
countries active on sstv, two XEs and a TG2 appeared on 14MHz; 
G31AD still lacks one QSL card (now 104 two-way sstv countries) to 
obtain the CQ Magazine's SSTV DXCC certificate. WBOZA again 
promises to send the writer a cassette copy of the proceedings of 
the sstv forum at Dayton Hamventlon 1977 to be held during the 
last weekend of April. 

The Inclusion of sstv In the new UK Amateur Licence A or B from 
1 January 1977 on A3J and F3 also requires definitely voice/cw 
station ldentlflcatlon before and after each sstv transmission and 
during every 1Smln thereof. 

• 2 Church Street, Wimblinatoo, March, Cambs. 
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C contest news =1 
1976 21-28MHz Telephony Contest results 
The winning margin of a little over 200 points represents the 
difference between a mistaken or correct callslgn. That was the 
flnal separation between G3MXJ and G3UML alter exhaustive 
checking of the respective logs. Makino more contacts than G3MXJ, 
G30ZF took a very creditable third place though he suffered from a 
loss of time through a twice-Jammed antenna rotator. 

The contest was well supported and activity continued throughout 
the whole period, though 28MHz was restricted basically to a N-S 
path and faded away about an hour before the contest closed. 
21MHz carried the brunt of the traffic, with well over 90 preflxes being 
worked by UK competitors. Notable countries were Japan, Pakistan 
and South Africa, with considerable activity from Eastern Europe 
and North and South America. Virtually nothing was heard from 
Australasia though the Antarctic stations supplied quite a lot of 
points. 

First position for the overseas table was also closely c;ontested, 
with 9G1 LZ, 9H1 CH and 9J2WR working a tremendous number of G 
stations between them. Not so well supported, unfortunately, was 
the receiving section, where BRS32525 again wins the Metcalfe 
Trophy by a very handsome margin. Regrettably only one overseas 
receiving entry was received. 

Logs were of the usual good standard, though some entries had to 
be rescored due to misinterpretation of the scoring rule. It Is total 
points multiplied by total multipliers. If totals and multipliers for 
lndlvldual bands are computed separately the answer Is Incorrect. 
Use of the accepted phonetic code would be helpful as quite a lot of 
points were lost through llnoulstlc misunderstandings. 

No adverse comments were received regarding the rules, but the 
receiving section requ ires a shot In the arm lo Increase the entry 
total. Any useful Ideas would be appreciated by the adjudicator of 
this contest. 

Check logs were received from G3WP, G3FVA, G4DV, OK2SPS, 
UA3TCH, UL7GAA and W9KXW, and are gratefully acknowledged. 

Posn 
1 
2 
3 
4 
5 
8 
7 
8 
9 

10 
11 
12 
13 
14 
15 
18 
17 

18 

20 
21 
22 
23 
24 
25 
28 
27 
28 
29 
30 
31 
32 
33 
34 
35 
38 
37 

38 

40 

42 
43 

312 

Call•lan 
9G1LZ 
9H1CH 
9J2WR 
ZE1BL 
UA6LBC 
9J2CB 
UKSIAZ 
ZC4AU 
UK6LEZ 
UA6BV 
AC4WSF 
7P8AC 
UY500 
UA6AAS 
YU2CBK 
VP8HA 
PY2ELV 

{
1<2lE/1 
VE3GCO 
UK4WAB 
UBSLU 
LU18AR/ W3 
UASLXZ 
AA4SHL 
K4WVT 
El2T 
UA4HAL 
UL7NW 
W2HXF 
Hl8MOG 
AA8VZO 
YU1ELM 
K4KO 
UKSOBE 
UW9WB 
UV9WF 
LZ1AB 

{

ACOM HK 
VPsON 
AP2AL 
UA3TN 
U050WS 
UK9FER 

OVERSEAS TRANSMITTING 

21MHz :teNHz 
Contacts Mutllpllo"' Contact• Multlpllero 

196 15 142 14 
208 14 148 10 
154 13 1llO 14 
110 11 122 1t 
220 19 
25 8 128 13 

168 15 
99 11 28 

130 14 
131 11 
117 11 
31 7 
59 12 
68 10 
64 8 
51 8 
39 5 
83 9 
83 9 
58 10 
51 10 
49 10 
58 8 
51 9 
40 10 
3 2 

50 5 
35 7 
29 8 
38 6 
28 8 
40 5 
24 7 
33 5 
27 6 
22 6 
21 6 
23 5 
23 5 
24 4 
24 4 
18 5 
8 4 

M.H. 

Point. 
29,551 
25,418 
25,245 
15,248 
10.496 
8.645 
70 5llO 
5,700 
5.460 
4,323 
3.681 
3.570 
2.112 
2.020 
1,1181) 
1.940 
1.830 
1,70t 
1,70t 
1,080 
1,530 
1.470 
1,892 
1,368 
uoo 
1,197 

885 
735 
896 
664 
872 
600 
504 
495 
468 
398 
378 
345 
345 
288 
288 
240 
96 

Poan 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3e 
37 
38 
39 
40 
41 
42 
43 
44 
45 
48 

Poan 
1 
2 
3 
4 
5 
8 
1 
8 
t 

Call1lgn 
G3MXJ 
G3UML 
G30ZF 
G3FXB 
G3NAS 
G4CNY 
GW4BLE 
G4APL 
G3SEM 
G8MY 
G2FUU 
G31AS 
G4AFJ 
G4BHE 
G3KMI (operator 

G4DZC) 
G3YJI 
G3XBN 
G3TOE 
G4DUW 
G4BWP 
G3TTJ 
GW4BIO 
GC3YIZ 
G3RTU 
G20T 
G2FNK 
G3YMC 
G3TMA 
G4AZN 
GM3PIP 
G3DNO 
G3VPS 
GW3XNS 
GM4AWA 
G4DDL 
G4ALG/P 
G4BTI 
G4CHZ 
G3ZOW 
G8KU 
G3MSB 
GW3YFD 
G31RM/M 
G2AJB 
G4DBW 
G3SWX 

C•Jl•lan 
BRS325.25 
8RS~3 
BRS35943 
A6547 
A8713 
8RS36940 
A8312 
BRS35191 
BRS26407 

UK T RANSMITTING 

21MHz :teMHz 
Contact• MulUpllera 

289 65 
Contact• Mulllpller1 

llO 34 
342 63 46 26 
307 63 55 31 
315 58 38 25 
278 87 29 21 
288 s. 23 15 
240 s. 38 22 
245 51 32 21 
199 40 IS 13 
140 48 31 18 
164 43 18 12 
112 33 33 20 
93 42 31 18 

107 39 23 17 
125 40 13 10 

100 36 20 15 
99 43 12 9 
~ 41 15 13 
89 34 18 13 
87 34 17 14 
87 31 17 14 

132 35 
103 20 21 17 
100 34 8 8 
89 28 18 11 
se 30 13 9 
47 25 18 11 
47 29 11 9 
87 28 
52 28 
30 18 17 12 
29 21 12 • 
43 20 1 1 
37 19 3 3 
32 15 8 5 
30 16 8 a 
23 13 11 9 
38 19 
28 15 
30 16 
20 14 
25 17 
27 15 
28 14 
23 12 1 1 
19 10 3 3 

UK RECEIVING 

21MH z :teMHz 
Contact• Mulllplloro 

223 59 
Contacla Mulllpllera 

48 25 
S8 44 30 19 
87 50 13 11 
95 37 20 15 
711 39 17 14 
84 35 18 14 
87 31 1 5 
51 29 7 8 
58 25 • 1 

OVERSEAS RECEIVING 

21MH• :teMHz 

Po1nta 
103.455 
103,240 
101,990 
87.318 
79,992 
63,994 
63,308 
59,'leO 
34.503 
33.792 
30.030 
23,055 
22.320 
21,840 
20,700 

18,360 
17.318 
15.714 
15,087 
14.978 
14.040 
13.860 
13.764 
12.920 
10,140 
•.243 
6,804 
6.612 
5.828 
4.388 
3,Bn 
3.690 
2,772 
2.618 
2.280 
2.268 
2.244 
2.1se 
1,710 
1,4M 
1.~ 
1.275 
1.215 
1,078 

1136 
858 

Point• 
67,264 
22,239 
19.764 
17~ 
15,211 
11 ,858 
6.876 
6.720 
6,432 

Poan Call•lon Contact. MulUpllera Contact.a Mulllpllet1 Point• 
1 DARC P34/151663 2 110 10 22 4 3,024 

7MHz Contest 1976 results 
The HF Contests Committee Is pleased to see once again an In­
crease in the number of logs submi tted from the UK and Europe, 
but disappointed In the considerable reduction from oversees 
participants, particularly North America, as during the last contest 
a considerable number were contacted In that continent by leading 
stations. The changes In the rules this year appear to have been 
appreciated by well over 90 per cent of participants submitting logs. 

Last year quite a number of contestants asked for details of the 
leading stations (which, Incidentally, have changed very little during 
the past 12 months) so rather than repeat ourselves we thought a 
general survey of antennas used In each section would be of interest, 
and the results certainly surprised us In the number of large antenna 
systems being used. 

Again we have Included a llst of the multlpllers to enable partici­
pants to see what was worked when and by the leading contestants 
In the hope that the Information wlH enable other people to Increase 
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their scores In 1977. Antennas and receivers still seem to be the UK SSB TRANSMITTING 
maJor performance factor (assuming operating techniques to be Posn Call1fgn Pointe Po1n C&llalon Point. 
equal), but we feel It worthwhile mentioning that on 7MHz, even I Gl30QR 3,515 13 GM3PIP 915 
with modern expensive receivers, a step attenuator as described on 2 G3NAS 2,605 14 G3UAS 890 
page 4.22 of the Radio CommunlcaUon Handbooil can make the 3 G3NLY 2,320 15 G3YMC 745 

difference between losing and copying a rare multiplier. With certain 4 G4ALG 1,615 16 G3MWP 695 

receivers the effect can be dramatic. 5 G4BXT 1.510 11 G3SWX 675 
6 G4DMN 1,415 18 G2FNK 645 

The committee would once again like to thank the participants 7 G4FAM 1,40$ 19 G4DBW 480 
submitting logs for the many letters enclosed and regrets that It Is 8 G3SEM 1,365 20 G4ECY 455 
not possible to reply Individually In every case. However, thanks are 9 G4CVC 1,340 21 G4EBK 450 
appreciated and constructive comments are noted and will be con- 10 G3KAA 1,010 22 GW3XNS 350 

sldered when formulating the rules for next year. FKM/HCT II G4ACQ 1,000 23 GW3YFO 110 
12 G3KSH 995 

REST. OF WORLD CW TRAN SM ITTING 

Posn Callalon P oint• Po an Callalon Point• 
I UA9WBY 1,450 7 PYINEW 565 

UK CW TRANSMITTING 2 VK3MR 810 a UA9VK 515 
3 K4KQ 750 9 OX3RA 510 

Potn Callalgn Po i nts Po1n C•ll•fgn Point• 4 UA9CAL 665 10 VEIEP 500 
1 GISOQR 5,160 28 G3APN l,325 5 UA9CFV 625 11 WIBV 430 
2 G3LNS 5,085 27 G3AWR 1,315 6 UJBJAS 570 12 ZL2AMP 180 
3 G4BUE 4,055 

28 {G4CCO 1,290 
4 G3VMW/A 3,545 GM3PIP l,290 REST OF WORLD ssa TRANS· 
5 G3XKR 3,405 30 G3SJE 1,270 MITTING 
6 G6CJ 3.210 31 G4FDC 1.255 Potn Callalon Points 
7 GM3CFS 3,100 32 G3KMY 1,240 1 UA9CBO 195 
8 G30RH 2,965 33 G3UFY 1,175 2 VK3MR 180 
9 G3KLH 2,600 34 G2AJ8 1,145 

10 GW3KSO 2,470 35 G2FNK 1,135 UK SSS R ECEIVING UK CW RECEIVING 
II G4BXT 2,120 36 G<DBW 1,125 Po en Station P olntt Pain Station Polnt1 
12 G3NKS 2,100 37 G4DUW 1,120 1 BRS32525 2,140 I BRSlil822 2,010 
13 G3KSH 2,075 38 G40Dl 1,065 2 A8547 1,355 2 BRS3il923 1.050 
14 G3YMC 2,035 39 G3JZG 1,025 3 A8713 1,245 
15 G3XWZ/ P 2.015 40 G3ZDW 975 4 BRSl5822 1,030 
15 Gl3JE)( 1,965 41 G3ZZO 965 5 BRS28198 920 EUROPE CW RECEIVING 
17 G3ESF 1,920 42 G3JKY/A 765 6 BRS2020 795 Po1n Station Polnts 
18 G4FAM 1,815 43 G8KU 760 7 AD199 635 1 OK326327 630 
19 G4DJX 1,805 44 G801 600 2 UP2-038-521 530 
20 GM30XC l ,76S •s G3SWX 575 3 UAM4f.117 m 
21 GD4AM 1,700 45 G6GH 520 EUROPE SSB RECEI V ING 
22 G4EOK 1,610 •1 G4ETS 505 Posn Station Points 
23 G3VDL 1,405 48 G4EBK 250 1 DU.A33-131000 UIO llES T OF WORLD CW RECEIV-

24 {G3MWP 1,330 49 G3ZLR 175 2 SM3-5384 l60 ING 
GMSZXE 1.330 3 FE-1060 370 Po1n Station Points 

' UAS-09&-11 280 I BCRSl95 160 

EUROPE CW TRANSMITTING 

Poan C•ll•lan Point.I Po1n Call•lon Point.I Po1n ca.1111on Polnb Po1n Call•lon Polnb Poan Call1Jgn Points 
I DK5LH 850 27 UB5ZBB 620 50 {F6EEM 515 { DLIOW 380 99 OZIW 300 
2 YUIPCF 840 

r~ 
605 OH5PT 515 75 PAOTA 380 100 UTSLF 200 

3 HAOKLE 410 28 OH7NW 605 51 UA6AKK 505 UR2RWA 380 IOI OZ4HW 2aS 

' F9KP n5 YU2QFK 600 52 F2VO 495 n UR2RGH 370 102 DK6FG 2'0 

$ {UP2BAR 770 30 U85NS 600 
53 {F6CXJ 490 { HA5HN 365 103 UC2AW 270 

UK6LAZ 770 SM6EUZ 600 DJGRX 490 79 OHIFM 365 104 DKllN 265 
7 SM5DHF 755 UP2PCW 595 55 OK2PAE 480 UK2BBF 365 105 EA2CR 260 
8 UC2ABT 745 33 DF3QN 595 56 UA31BR 465 UR2RAF 365 106 DK9TZ 255 
g DJ4AN 735 YUIBCD 595 57 DK4HD 460 83 LZING 380 107 LZ2GS 250 

10 {DJ81Z 
710 38 SM5Cll 590 58 DK6MW 455 84 {OZILO 355 108 U85WAG 245 

DK9PB 710 37 F6EID 580 59 {OK3CTB 450 U02GCN 355 109 OZ901 240 

12 UB5WCJ 690 38 F31M 580 OEITKW 450 86 SMOBDS 345 110 { HB9DX 225 
SMOGMG 690 81 UY50W 445 87 UTSEH 340 UW4NP 225 

14 LABO e70 39 12BWW 555 62 OK3YCA 435 86 OK3EQ 335 112 OK3YCV 210 

r6EBN 
685 40 UP2BAO 545 83 EA4BV 425 89 OKI DAM 325 113 UA3XAW 205 15 

DF4QW 865 {DJOWJA 540 
{DJ9NX 

420 

r~ 
114 UBSHCM 200 320 

17 SP2HL 860 41 DK881 540 
64 

YUISF 420 90 ON5W L 320 115 EA3ALV 195 
DJ60Z 860 EATTH 640 UQ2GGM 420 UB5QK 320 116 OK2BJU 100 
HAOLJ 860 .. UWI YY 535 UBSTAM 420 F6API 315 117 PAOWAC 180 

20 OK9F£ 840 45 UA30AO 525 68 UB5QFB 410 LZIKRA 315 {OK3KFO 170 
21 f"" 635 

{ DJ7LI 520 69 F6EKR 405 OK2BBJ 315 118 
ISBYL 170 

U85FAP 635 70 UTSAA 400 93 
DJSGW 520 OHIAR 315 155 OH28N 630 48 71 YU20BK 395 Y06EX 315 120 OKIKZ 

23 
ON4XG 630 

UK2WAF 520 
72 UC2WAN 390 UA3AFL 121 OH9TD 100 

DFSFD 520 315 

25 OKIGO 625 
73 {OK1FCA 385 98 ON60S 305 122 LA4EU 25 

YUINZW 625 UA4SM 385 

EUROPE SSB TRANSMITTING 

Posn C allalgn Polnb Po an C•tl•lon Polnb Po an Callalgn Pointe Po1n Callalon Palnb Po1n Callal o n Points 
1 F9KP 745 15 {DK411 385 29 Y06EX 285 43 r-.. 210 57 DL1YA 160 
2 DJ60Z 730 UV3FD 385 30 OZ3K£ 275 UR2MO 210 58 LA4YF 150 
3 16801 l60 17 UK2WAO 380 

31 {UC2WAS 270 UP2BAR 205 59 SMOBDS 145 

' HA7KLG 620 18 OZ4RP 370 DK5KJ 270 UR2QD 205 {OK3YCA 140 
5 SM4DHF 5'5 19 UA4HBW 360 33 UA2FBZ 265 45 

OK2SPS 205 
60 LZ1AB 140 

6 OK9JJ 580 20 UP20U 345 34 SPDFSH 250 LA20 205 62 UA3AAU 125 
7 OF1KT 575 21 HAOKLE 330 35 F6BV8 240 49 OZ4LX 190 53 {UR201 120 
a l 3BBZ 520 22 LA2YT 325 r" 230 50 UK5LU 185 F6DRP 120 
9 OJIJD 510 23 ~DKIYU 320 

36 
DF2KO 230 51 OZOOJ llO 55 SP9ZAZ 110 

10 DJ&ZJ 450 DLIOW 320 DF2RG 230 
r8WE 

175 66 OH7NW 105 
11 13REH 44G UA3QAO 315 OH2EX 230 52 UR2RJ 175 {F&DLM 85 
12 llEFC 420 

25 
OZ4HW 315 H89DK 220 OEITKW 185 

57 OKIKZ 85 
13 D KBAX 415 27 DKBKC 305 40 OZ8ZB 220 54 UYSDP 165 69 OKI KOK 80 
14 F31M 390 28 OJOTP 290 F&ELM 220 OZ2YC 165 70 OH3XZ 65 
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A NTENNA CW SECTION 
UK:(') 3-al, (3) 2-el, (12) dlpolH , (6) lnverted-V, (1) 3/2, (10) lw, (1) 3/8vertlcal,(lt) 
gp, (I) dolhl, ('l 5RV. 
Europe: (1) 3·el, (5) 2·ol, <'> 2·ol quad, (2) double txt iepp, (16) dipoles, (1') gp, (2) 
Windom, (I) V·beam, (I') lw, (8) lnverted-V, 0) de lta , (1) T2FO, (1) SRV, (I) OL7AB, 
(t5)W30ZZ. 
RHI of world: (1) 2·ol, (1) 2·el quid, (I) rhomb ic, (1) d ipole, (2) lnverted-V, (3) gp, 
(1) d elta, (1) 511 •erllcal. 

PREFIXES WORKED (Tlmts In amt) 
1200: SP, OK, ON,, YO, F, SM, OE, OH, HA, LA, UBS. 1300: UA, UC2, PAO. 1400: I, 
OM. 1500: OZ, UL7, UA9, UP2, LZ. 1IOO: JA, EA, UR2, U02,LX, UJ8. 1700: VK3, ZLI, 
OK. l lOO:OX, W2. llOO: YO. -:UFI, Wt, VEI, W,.2100: WB, VE3, PYI, WO, VO. 
2200: ISO, W t, CM, ws, VE, we. WI, W2, W•. co. 2300: YV, ex. vu, W4, VE3, 
WI, wa, ws. WI , VE2, VP2V, YV. -= EP, 5T5, VE3, W9. we, W3, W4, W2. ws. 
VE!. OIOO : CTI, W2, FG7, W,, WI , WI, PY, W5. 0200: ZS2. LU, W2, CO. PY. 0300: 
Tl, CO, YS. 0400: HC, VP2S, YS, PY, ZU, HK,. 0500: ZL2, fS7. -: UOS, VK3. 
0700: VK3, JA.-:W8, VPt, W7, VKS, VK4, JA, ZL3, WS, W,. 0900:VK6.1000: W3. 

Chock loaa : VE3KZ. UBSKAK, UR2EGM, UA•YAU, UA3HK, UK6LON, UA3TCI, 
UA3LM, SMSAGI, LA3UG, OKSHH, LZIWZ, G30YY, G3FAS, OL8YT, OK9NH, 
G3MWZ, G2AJB, DM3BE, OMSIG, OM2GOL. 

January 1977 70MHz CW Contest results 
There was almost universal approval for this contest, and In spite of 
very poor conditions the entry of 31 stations Indicates the level of 
Interest. Good dx QSOs were made but the poor conditions resulted 
In GM participants having n very disappointing contest. For many 
stations the most northerly contact was G3JYP, who can be guar­
anteed to participate In 70MHz cw events. 

A checklog from G6HD pointed out an error In the general rules 
for vhf contests regarding the lower end of the 70MHz band. It Is In 
fact 70·025MHz and not 70·0SMHz. 

The winner will be awarded a certificate. G3FZL 

Potn 
I 
2 
3 

9 
10 
11 
12 
13 
14 
15 
18 
17 
18 

19 

21 
22 
23 
2' 
25 
28 
27 
28 
29 
30 
31 

C•ll•lan 
G30HH 
G3WRA 
G4AEQ 
G3UKV/P 
G3JYP 
GSRP 
G3JEO 
G3LVP 
G3FJE/A 
G4BBA 
G3NPI 
G3FIJ 
G3TCU 
G3MXH 
G3SFG/A 
GsHO 
G3ZRF 
G5UM 

{G3LXP 
G3JEI 
G8GP 
G3BTO 
G3RQZ 
G3WKFI P 
G3TCT 
G3XWZ 
G3KSU 
G3VPS/M 
G3UESIA 
GM,CXP 
G3RAF 

Polnl1 QS0 1 B•llt d x 
281 39 G30AH 
244 37 G3JYP 
2:18 35 G3WKFIP 
230 34 G3WKFIP 
178 19 G3JEQ 
162 36 G3JYP 
159 43 G3JYP 
134 35 G30HH 
131 36 G4AEQ 
123 26 G30ZT 
121 36 G3JYP 
119 23 G4AEQ 
111 37 G4AEQ 
IOI 26 G4AEQ 
103 33 G•AEQ 
104 20 G30HH 
101 26 GIAEQ 
100 2, G3JYP 
99 32 G30HH 
99 17 G3WKFIP 
116 30 G4AEQ 
82 28 G4BBA 
71 27 G30HH 
69 8 G' AEQ 
lO 24 G4AEQ 
58 12 GM4CXP 
57 17 G30HH 
56 18 G3XBY 
51 25 G30HH 
31 GSKB 
10 G3WKFIP 

1976 Listeners VHF/UHF Championship 

Km 
295 

380 
280 
395 
310 
383 
255 
210 
202 
330 
285 
275 
27' 
2S) 

257 

223 
195 

275 
160 
220 
J:!O 
WI 
260 
27, 
170 
230 
240 

This year's winner has deserved the t rophy; he took part In four 
contests and finished up with a commanding lead. It Is possible on 
rare occasions to win the championship by having a large score 
from one contest. but It Is by no means certain that this wlll always 
happen. Equipment was very similar so no advantage was gained In 
this respect. The winner of this year's event was Ron Thomas, 
BRS15822; and Brian Dubbins, BRS35974, will receive a certificate 
as runner-up. G4CUT 
Po1n Score Station Po1n Score S t aUon 
I l ,883 BRSl5822 10 396 .A8713 
2 937 BRS35171 11 360 A8932 
3 918 A88n 12 31' A8153 
4 624 BR$31038 13 275 A8597 
5 573 BRS361M3 " 220 A8927 
6 566 A9199 15 199 811528198 
7 551 BRS3'1MO 16 139 A8(188 

8 5 11 BRS28005 11 116 A8859 
9 426 A9183 
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SSB Field Day 1977 rules 
Entrants should note that the scoring system has been 
amended. 
1. The general rules for RSGB hf contests, published In the 
January 1977 Issue of Radio Communication, will apply. 
2. When. From 1500gmt Saturday 3 September to 1500gmt Sunday 
4 September 1977. 
3. Eligible entrants. Any group of RSGB members resident In the 
prefix zones G, GU, GJ, GD, GI, GM and GW. This Is a multl­
operator contest (see general rule Sb). 
4. Stations. Each group must operate one portable station only. 
S. Contacts. SSB only In the 3·5, 7, 14, 21 and 28MHz bands. 
6. Scoring. Each completed contact with Europe scores five 
points, outside Europe 15 points. The total number of points on 
each band Is added together and mulllplled by the total number of 
countries worked. The same station may be worked on each band. 
The total number of countries worked Is the sum total of countries 
worked on each band. 
7. Logs. Separate logs for each band are required, together with a 
check list showing the countries worked on each band. 
8. Entr ies. To be sent to RSGB HF Contests Committee, c/o 
J. Bazley, G3HCT, Brooklands, Ullenhall, Solihull, West Midlands 
895 SNW. 
9, Awards. Certificates will be awarded to the three h ighest 
scoring groups, and also to the leading check log from each 
continent. 
10. Entries from mobile stations defined In general rule 4c will be 
welcomed. 

Queen's Jubilee Contest rules 
TRA NSMITTING SECT ION 
1. The general rules for RSGB hf contests, published in the 
January 1977 Issue of Radio Commun/ca/Ion, will apply. 
2. Eligible entrants. All paid-up members of the RSGB resident 
In the British Isles (G, GU, GJ, GD, GM and GW) holding a Class A 
licence. Single-operator entries only may enter. Operation must 
take place from the home address shown on the entrant's licence, 
and must not be from a station belonging to a club, college·, com­
pany or other organization. Callslgns issued to club stations, 
colleges, companies etc, may not be used. 
3. When. Telephony contest : 0600gmt 22 May to 1800gmt 22 May 

1977. 
CW contest: 0600gmt 1 May to 1800gmt 1 May 19n. 

4. Contacts. t May: cw (At) only. 22 May: Telephony. 
IARU Region 1 band plan must be observed. 
Bands: 3·SMHz and 7MHz. Entrants are requested on 3·SM Hz to 

confine their operation to: CW (At)-3·510-3·590. Telephony-
3·600-3·750. 

Reports, RS or RST and serial numbers must be exchanged. The 
serial number may start anywhere between OOt and 500 and must 
then continue consecutively followed by R and the operat</r's 
RSGB region, eg R07 on cw or Region 7 on telephony. 
5. Scoring. Three points for each completed contact with a stat ion 
within the British Isles (G, GU, GJ, GD , G I, GM and GW). Each 
station may be contacted for points once only on each band. The 
flnal score Is the total points on each band added together and then 
multlplled by the total number of RSGB regions contacted. (An 
RSGB region worked on each band therefore counts as a multiplier 
of two.) 
8. Entries. (a) Each entrant must make at least 30 contacts. (b) 
Separate log sheets must be used for each band, with the score for 
each band clearly shown. A cover sheet with the combined score 
and a signed declaration must accompany the logs, which must be 
sent to RSGB HF Contests Committee, c/o Dr E. J. Allaway, 10 
Knlghtlow Road, Birmingham 817 8QB. Comments and photo· 
graphs suitable for publication are Invited. 
7. Awards. T he winner In each section will be awarded a special 
certificate and plaque. The top 50 per cent of entrants will receive 
a Jubilee certificate. 

RECEIVING S ECTION 
1. The general rules for RSGB hf receiving contests, published 
In the January 1977 Issue of Radio Communication, will apply. 
2 .• When. As transmitting section. 
3. Operation. As transmitting section. 
4. Logging. A station may only be logged once in the column 
headed "Stat ion heard" and not more than 10 times In the column 
headed " Station worked" on each band. Where both sides of a 

RADIO COMMUNICATION April 19n 



Members of the Sheftord & 
DRS, taken after the 144MHz 
Open Contest on 6 March 1977. 
Standing (I to r): GSNBZ, 
son of G3WKR, G3EUS, 
Maureen (xyl of GSMHH), 
G3WKR, GSMHH, Robin, 
G4DNI, GSKHI, G4BWU, Lynne 
(yl of G4DAQ),G4DAQ, G3TVG, 
GSCTB and G4EIY. Seated: 
G4EYR, GSMXF, G4BWP, 
G4DRS, G8EKU and G8HHO. 
Using an FT200/Europa B over 
400 reports w ere sent In 24h via 
a pair of Bel Yagls at 35ft. The 
site, in ZM79c, is at 250ft asl . 

(Photo: GSBQR) 

contact are heard, claim for points may be made for one station 
only, not both. 
5. Scoring. Three points for each contact heard. Other details as 
transmitting section. 
6. Awards. The winner of each section will receive a certifi­
cate and p laque. The top 50 per cent of entrants will receive a 
Jubilee certificate. 
7. Entrants must operate from their home address, and not from a 
club or other special station. 

144MHz CW Contest rules 
0900-1700gmt24April1977 
All entries and check logs to: VHF Contests Committee, c/o Mr 
G. M. C. Stone, G3FZL, 11 Liphook Crescent, Forest Hill, London 
SE233BN. 

The followlng general rules, published In the January 1977 Issue of 
Radio Communication, wlll apply: 1. 2, 3, 4a, Sa, Sb, 7a, 8, 9a, 10a, 11·22. 

1 ·3GHz Open Contest rules 
1700-2400gmt 14 May 
All entries and check logs to: VHF Contests Committee, c/o Mr R. 
Taylor, G4BEL, 12 The Rampart, Haddenham, Cambs. 

The following general rules, published in the January 1977 Issue 
of Radio Commun/cal/on, will apply: 1, 2, 3, 4a, Sa, 6a, 7b, 8, 9b, 10a, 
11-22. 

432M Hz Open and Listeners Contests rules 
0900·1700g mt15 May 
All entries and check logs to: VHF Contests Committee, c/o Mr F. 
Mathews, G8ACJ, Easedale, Woodway, Merrow. Guildford, Surrey 
GU1 2TF. 
Open contest. The fo llowlng general rules, published In the Jan­
uary 1977 issue of Radio Communication, will apply: 1, 2, 3, 4a, 5a, 6a, 
7a, 8, 9a, 10a, 11-22. T he 1951 Counci l Cup will be awarded to the 
leading station. 
Listeners contest. The general rules for vhf/uhf listeners contests, 
published In the January 1977 issue of Radio Communication, will 
apply. 

IARU Region 1 144/432/1,296MHz Open Contest 
rules, 7-8 May 
It is an IARU Region 1 agreement that all member societies will 
arrange or participate In vhf/uhf/shf 24h contests on the first week­
ends of March, May, July, and September (144MHz only). This year 
however, the RSGB has not organized a contest during the first 
weekend of May as this would clash with Its International Radio 
Communication Exhibition and Convention, Its date being deter­
mined by the availability of Alexandra Palace. However, the non· 
participation of UK operators during this weekend will affect our 
European neighbours. Consequently, the VHF Manager of VERON, 
Henk van Amersfoort, PAOHVA, has asked the RSGB to organize 
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some participation and has offered to check fogs if required. UK 
operators are therefore urged to operate on the 144, 432 or 1,296MHz 
bands during the period 1600·1600gmt on 7·8 May and to submit 
check logs to the RSGB vhf manager based upon the following 
general rules, published In the January 1977 Issue of Radio Com· 
munication: 1, 2, 3, 4a, Sa, 6a, 7b, 8, 9a, 10a, 11b plus OTH locator, 
12·21. 

All check logs to: D. A. Evans, G30UF, "Westerleigh", Chestnut 
Close, Amersham, Bucks HP6 SEQ, postmarked not later than 23 
May. Separate check logs should be submitted for each band and 
If enough are received a list will be published in Radio 
Communication. 

1977 RSGB Direction Finding Contests 
The full programme of eight qualifying events is 1>ublished In 
"Contests calendar" and competitors' attention is drawn to minor 
changes to the ru les which are distributed before the start of each 
event. Details of the first two events are given below. 

DF Qualifying Event High Wycombe 
Date : 1 May 1977. 
Map: OS Sheet 175 Reading and Windsor. 
Assembly : 1300bst for start at 1320bst. 
Location: Car park on NW side of Pinkneys Drive off the A423(T) 
road, Maidenhead Thicket, NGR 8S4815. 

Intending competitors requiring tea are asked to notify Mr T . C. 
Gage, 28 Aldbourne Road, Burnham, Bucks (tel 06286 63363), not 
later than 24 April. 

DF Qualifying Event Dartford Heath 
Date: 1S May 1977. 
Map : OS Sheet 177 East London. 
Assembly : 1300bst for start at 1320bst. 
Location: Denton Road, North side of A2 adjacent to footb ridge, 
Dartford Heath, NGR 513733. 

Intending competitors requiring tea are asked to notify Mr P. G. 
Wells, 2S St David's Road, Hextable, Swanley, Kent (tel 032.2 62726), 
not later than 7 May. 

Grafton Radio Society Top Band Contest s 
P hone : a.m. 16 Aprll, 11b 30 Aprll, cw 23 Aprll 
The rules are similar to those for last year's contest. 

togs, postmarked nol lntQr than 25 Mny, to G8JGE, OTHR. from whom further 
details rnay be oblelncd by eondlng nn sao. 

In last year's contest, eertlflcate winners wore: G3ZYY (overall), G4BWP (o.m.), 
OK10KW (lead Ing overseas), and OLSA T2 ( leading OL). 

V erulam ARC 1976 Contests results 
In the 1'_.MHz contest. G3VRE/P won the transmlltlng HcUon, and BRS34740 tho 
recelvlng section. In tho 1·8MHz contest, GSYMC c11mo Ortt lnlho tumsmltllng sec1lon, 
and A8312 In the recellfino section. 
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16-17 A pril 
17 April 
24April 
1 May 
1 May 

7-8May 

14 May 
15 May 

15 May 

22May 
22 May 
28-29 May 
29 May 
11-12 June 
18-19 J u11e 
19 June 
19 June 
2S·28 J une 
2·3 July 
10 July 
17 July 
17July 
24July 
31 July 
7 August 
13-14 A ugust 
1' August 
21 A ugust 
21 August 
~September 
3-4 September 
18 September 
18 September 
1·20ctober 
8·90ctober 
15·16 October 
23 Oct ober 
October-

N ovember 
5-8 November 
5·6 November 
12·13 November 
4 D ecember 

Contests calendar 
Bermuda AR Contest (phone/cw) 
Low Power (Rules In February issue) 
144MHz CW (Rules In this Issue) 
Queen's Jubilee CW (Rules In this Issue) 
OF Quafffylng Event High Wycombe (Details In 
April Issue) 
IARU Region 1144/432/1,296MHz Open (Rules in 
Aprlllssue) 
1 ·3GHz Open (Rules In April Issue) 
432MHz Open (trophy) and SWL (Rules In 
April Issue 
OF Qualifying Event Dartford Heath (Details In 
April Issue) 
Queen's Jubilee Phone (Rules In April Issue) 
10GHz Cumulative 
144MHz Portable 
OF Qualifying Event Medway 
HF NFO (Rules In February Issue) 
Mlcrowave(3·4-24GHz) 
OF Qualifying Event Rugby & Coventry 
10GHz Cumulative 
Summer 1 ·8MHz 
VHF NFO and SWL 
OF Qualifying Event Salisbury 
3·5MHz FD 
10GHz Cumulative 
OF Qualifying Event Stratford 
144MHzQRP 
OF Qualifying Event Chelmsford 
70MHz Open (trophy) and SWL 
RSGB Region 1 VHF 
OF Qualifying Evenl Slade (Birmingham) 
10GHz Cumulative 
SSB FD (Rules In April Issue) 
144MHz Open (trophy) and SWL 
OF Final South Manchester 
10GHz Cumulative 
UHFContesl(432MHz- 2·3GHz) 
21/28MHz 
7MHz Phone 
70MHz Fixed 

432MHz Cumulati ve 
7MHzCW 
144MHzCW 
2nd1·8MHz 
144MHz Fixed 

Mobile rallies calendar 
17 April 

1 May 

22 May 

22 May 

29 May 

29 May 
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North Midlands Mobile Rally, Drayton Manor 
Park, nr Tamworth, Staffs. Trade stands, com· 
petitions, talk-In stations on 2m, 70cm and 160m. 
Details from GSDEM, G3ZKQ or GSBHE. 
Spalding Tulip-time Rally, Gleed Boys School, 
Halmer Gardens, Spalding. The picnic site at 
Surfleel(on the A16four miles north of Spalding) 
will be available for overnight camping and cara­
van parking for visitors arriving on Friday or 
Saturday. T rade stands, open-air displays, bring 
and buy stall. Talk-In station G4DSP on SO and 
S20 from 10am. Details from G3VPR, QTHR. 
Welsh Mobile Rally, Barry Rugby Football 
Ground, Merthyr Dylan Road, Barry, South 
Glamorgan. Trade stands, raffles, talk-In by 
GW3VKL on 2m, S20 and via GB3BC on R6. 
Details from GW2DPO. 
Northern Mobile Rally, Victoria Park Hall, 
Keighley. 
Hull & OARS Rally. Details and venue later. Full 
details from G3LZQ, 73 West Hall Garth, South 
Cave, Brough, Humberside HU152HA. 
East Suffolk Wireless Revival, Civil Service 
Sports Ground, Bucklesham Road (four miles 
SE of Ipswich, near A45). Demonstrations, home 

constructors' competition, vhf/uhf antenna gain 
testing, df hunt, drive-In test facility for mobiles, 
trade stands. Talk·ln on R3, S22, SUS, 144·28, 
70·28. Details from G3XOY, QTHR. 

29 May Southend & D RS Mobile Rally, FitzWimarc 
School, Hockley Road, Rayleigh, Essex. Details 
from M. Daniels, 25 Swayne Avenue, Southend, 
Essex SS2 6JQ. 

S June Maidstone Mobile Rally, " Y" Sportscentre. 
Details from G3WXL, QTHR, or Maidstone (0622) 
890031. 

12 June Longleal Radio Rally, Longleat House, Longleat, 
nr Warminster, Wiits. This year the rally will 
take place In conjunction with the Silver Jubilee 
events at Longleat House, where the band of the 
Royal Signals and the Royal Marines Reserve 
Unarmed Combat Dlsplay Team will be In atten­
dance. The band of the Royal Signals will "beat 
retreat" on the forecourt of Longleat House at 
6pm. The President of the RSGB, Lord Wallace 
of Coslany, will be presenL Talk-In stations will 
be operational on 160, 80 and 2m (callslgns to be 
announced). As well as trade stands there will 
be a grand raffle, RSGB bookstall and a bring 
and buy stand. Overnight camping Is permitted 
from 6pm on Saturday 11 June. No charge Is 
made for entrance to the rally, but visitors must 
pay for entrance to Longleat Park. Details from 
G3ULJ, QTHR. 

12 June Elvaston Castle Rally, near Derby. Further 
details from P. Neal, G3WFU. 

19 June Royal Naval ARS Mobile Rally, HMS Metcury. 
Organizer: M. Puttlck, G3LIK, 21 Sandyfleld 
Crescent, Cowplaln, Portsmouth, Hants POB 
8SQ. 

10 July Upton Radio Rally, Hill High School, Upton-on­
Severn. Details from GSASO. 

18 July Hornsea ARS Mobile Rally, Hornsea School and 
Hall Garth Park, Hornsea, N Humberside. Held 
In association with Hornsea Carnival. Details 
from G4CHH, QTHR. 

17 July Cornish RAC Mobile Rally, Truro Rugby Club 
Ground. Oetalls from G3NKE, QTHR. 

7 August RSGB National Moblle Rally, Woburn 
Abbey (This rally has been reinstated) 

14 Aug ust Derby Mobile Rally. Lower Bemrose School 
(Rykneld School). Details from G3FGY, QTHR. 

14 A ugust Pembroke RSGBG Buckel and Spade Party, 
Regency Hall, SaundersfooL Details from 
GW3XJQ. 

21 August Preston ARS Mobile Rally, Walton le Dale 
County Secondary School, Bamber Bridge, 
Preston (one mile from junction 29 on the M6). 
Talk-in on 2m. Trade stands, raffle, bring and 
buy stall, plenty of parking space. Doors open 
at 11.30am. Details from GSKTM, QTHR. 

28 August Torbay ARS Mobile Rally, Halden Racecourse, 
nr E.xeter. Details from G3UIQ, QTHR. 

18 S eptember Peterborough Moblle Rally, Walton Secondary 
School, Mountsteven Avenue, Peterborough. 
Talk-in station G3DQW on 2m. Details from 
G3EEL, QTHR, tel Peterborough 62881 /65423. 

2S September Harlow & D ARS Rally, Nettesweil Comprehen­
sive School, Harlow. Details from G3WUX, 
GSFRG, G3YDI, QTHR. 

looking ahead 
24 Aprll- NRSA Convention, Belle Vue, Manchester. 
6-8 May-RSGB International Radio Communication Exhibition and 
Convention, Alexandra Palace, London. 
10 September-Scottish Amateur Radio Convention, Adam 
Smith Centre, Klrkcaldy. 
17-18 Sept.ember-NW Amateur Radio Convention, University of 
Lancaster. 
15-18 October-Jamboree on the Air. 
27.29 O ctober-ARRA Exhibition, Granby Halls, Leicester. 
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C members' ads J 
These subsidized Oat-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 Communlc:aUon, 
or on a postcard similarly laid out. Each must be accompanied 
by a recent Radio Communic:aUon wrapper addressed to the 
adverllser, as proof of membership, and a remittance by postal 
order or cheque for 50p (stamps not accepted). They will not be 
acknowledged. Those not clearly worded or punctuated will 
be returned. No correspondence concerning this service can 
be entered Into. 

The closing date for each Issue Is the 1st of tho preceding month, 
but no guarantee of Inclusion In a speclOc 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 classl­
Oed or display advertisements in the usual way. Traders who are 
members must enclose a signed declaration that the Items for sale 
or wanted a.re part of, o r Intended for, their own personal amateur 
station. 

The RSGB reserves the right to refuse advertisements and 
accepts no responsibility for errors or omissions or for the ciuallty 
of goods offered for sale. Advertisements may be edited or abbre­
viated as necessary. 

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

FOR SALE 
Pye base a.m. t x, 145·8 xtal, £20. 3ln Cossor scope, model 1039M, 
£5. Buyer collects. G3PIX, QTHR. 
FT200, FP200, mint cond but has Intermittent fault hence low price, 
£190. FT2FB, 145, S20 to S23 and RS, £99. S20 walkle-talkle, con­
verted GEC Courier, £15. G4AWL, QTHR. 
B elco ARF-100 wideband sig gen, rf section 100kHz-300MHz, 
audio section 20-200,000Hz sine wave, 20-30,000Hz square wave, 
perf cond, with handbook, £35. Wanted: Bases and anode caps for 
813s. G3WLX, QTHR. Tel 084 46 643. 
Woden modulation transformers, throe UM1 and one UM3, no 
reasonable offer refused, prefer buyer collects. G8AMU, QTHR. 
Tel Reigate 46622 evenings after 7pm. 
Pocketphones, 433·2, nicads, leather cases, £25. R107, £5. Stereo 
teleton reel to reel plus tapes, £25. Car cassette player, £5. Sadie 
pocket camera with autonash, £20. All wkg well but cheap to clear. 
G4CKN, QTHR. T el 01-790 3123. 
Rt475 r x, plus 12/240V psu, not wkg 12-20MHz, £10. Codar PR30X 
preselector, £7. Ranger 2m, £10. KW Valiant tx for spares, £2. Psu, 
various It/ht dc/ac outpu\s (heavy), £10. All ono. Carr extra or 
collect. Harding, G3YHG, 31 Shepherds Hill, Reading. 
Property of the late G3YZC. KW2000A, £180. Power meter and 
swr, £10. Dummy load, £5. Lpf, £5. KW E-zee match, £5. Buyer to 
collect. Tel Hythe 843438. 
H eath HR10B amateur bands rx, with xtal calibrator, £55 ono. 
Pye Pocketfones, xtalled and wkg 433·2, £25. Teleton STC106 
stereo cassette deck, £15 ono. GM4FBD/GM8HWK, QTHR. Tel 
031-667 2504. 
100W modulator PPKT88, with power pack, £25. Heathkit SW717 
rx, £25. RAE postal course, £20. Wanted : Im tx/ rx, h/b considered. 
G8MVN, QTHR. Tel Newbury 41613. 
CR!OO, good wkg order, comp with manual and spare valves, £15. 
Buyer collects. Brown, 1 Perryn House, Bromyard Avenue, Acton, 
London W3. Tel 01-749 0322. 
lcom IC22A, ntted 10ch, one month old, £140 ono. G3ZKJ, 55 Priest 
Avenue, Canterbury, Kent. 
K eyer ETM3C, perf cond, £50 ono. Lockwood, G3XLL. Tel Mellis 
596 evenings/weekends. 
Jaybeam 4Y/8, £7. M8M48, £9. 23cm quad loop, £11. 888A, £50. 
Filter, XF9B plus usb xtal, £15. H/B 23cm ssb transverter, £40. 
Wharfdale Super-10, £10. 2-off 630N Marston heatslnk, £3.50 each. 
2-6ft diameter solid aluminium dishes, offers. 600V, 250V, 300mA 
lnvertor, £12. 8008 microprocessor cpu board, offers. G3WOS, 
QTHR. Tel Rugby 890517 weekends. 
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Recording tape, iin wide, suilable video or audio, easily split by 
rator blade Into !In, approx 2,400ft on 9iln reel In plastlc case, £1.55 
Inc p&p. Approx 2,00011 on 7in video reel, fin centre hole £3 Inc p&p. 
G3AZI, QTHR. ' 
HW30 2m tx/rx , xtal, mic, manual, exc cond, £25 ono. GSLXW. 
Tel Peterborough 55571. 
Impoverished radio c lub must sell surplus gear. Rxs-AR77E 
gen cov plus amateur bandspread, wkg. Pye uhf base station rx. 
Ampllfler. Twin blower. Breakdown tx with wide spaced variable 
capacitor, offers. G8JBH, 63 The Drive, Edgware Middlesex 
HAS 8PS. Tel 01-958 5113. ' 
Heathki t SB300 rx, 80-10m, a.m./ssb/cw, good cond, £70 ono. 
G4DJJ, QTHR. Tel 0602 263834. 
OM70 so lid state transverter, comp with wires and plugs for 
Yaesu tx/o:, manual, relays in separate case, £35. G8JTK, QTHR. 
Shack cl earance. High and low band mobile and base a.m./fm 
tx/ rxs, Ideal for 2 and 4m, from £8. 2m/70cm txs, a.m./fm/cw, from 
£20. 2m converters from £6. HF rxs from £10. Many components. 
Elliott, G4ERX. Tel Brentwood 225736. 
l mmac J R599CS rx, matching spkr, £140 ono. C146A tx/rx, fitted 
SO, 20, 22. R6, R6 l/p receive, helical and ! wave, carrying case £85 
ono. Clunk-click rotator and 8XY, £40 ono. G8JFD. Tel Lelc~ster 
782225 evening, 707111 day. 
Raytheon CSB-15 l sb/usb/cw tx/rx, 2-10MHz, 15W p.e.p., man­
pack /M equipment, loaded whip, nlcad packs, charger, rucksack, 
manual, 4ch operation, set up for 80, 40m, £99 ono. G3ZOX, QTHR. 
Tel 0272 835602. 
FT200, Inc ac power pack, spkr, as new, little used, boxed, £200. 
G3GMN, OTHR. Tel Gloucester 31365. 
Microwave Modules t44MHz transverter, type MMT144/28, brand 
new and unused, £78. G4CGV, QTHR. Tel Littlehampton 6161 ext 55. 
Creed 75 teleprinter, with manual, £20. Microwave Modules 2m 
converter, 28/30MHz I.I., £12 or exchange 70cm converter. G4FDR. 
Tel Albrlghton 3793. 
Racal ssb unit for RA117 rx, comp with xtals, £25. Redlfon GR410 
tx/ rx, mod for 80, 40, 20m, 100W p.e.p. with matching vfo and Redilon 
12V de ps u, Ideal mobile, £65. Eddystone EC10, Im mac, £40. G3ZDB, 
QTHR. Tel Epsom 24814 evenings. 
Trio JR310, narrow 10AZ (extra) mech filter and 29·6, exc cond, 
revalved, looks as new, not regulated as now Interest be bands 
only, £90 ono. Bennett, 1 Whitehaven Road, Bramhall, Stockport, 
Cheshire. Tel 061-439 1346. 
Yaesu FRSOB, vgc, cov 80-10m with WWV and a 100kHz xtal 
callbrator, £75 ono. Emac 2m converter, 28-30MHz I.I. with mains 
power SiJpply, £8. Wanted: FRDX400 rx, must have cov of 2m. 
P. Allen, 21 Woodlands Drive, Rulshton, nr Taunton, Somerset 
TA3 5JU. Tel Henlade 442602. 
Sphinx ssb tx, 70W p.e.p., 160, 80, 20m, and Delta AE changeover 
pit unit, both In exc cond, £40 ono Inc carr, or £38 buyer collects. 
GWSHKY, QTHR. Tel Carmarthen 6016 after 6.30pm. 
IC22A, exc cond, only few months use, £145 ono. SSM 2m Europa 
with cable for FT101, £60. GM6XW, QTHR. Tel Larbert 2604. 
Mini Products C4 vertical antenna, 10-15-20, brand new, £30. 
4m gear, must clear shack, 4·0MHz I.I. Nuvlstor converter, Pye base 
tx, Pye Handl-Ranger mobile tx/rx, £25 the lot. 2m tx, no psu, £10. 
G3TQY, QTHR. Tel 0403 752933. 
Trio T S510D PS510, vgc, with cw filter, blower, Ian, original 
packing, £175. Heath HM102 power/swr meter, as new, £22. Ham­
gear PM2 preselector, £5. Cadenza ribbon mlc In case, £8. MM 2m 
converter, 28-30MHz, £12. G3UCE, QTHR. Tel Heysham 51760. 
Yaesu FT101EE t x/ rx, with speech processor and FV101B external 
vfo, only three months old, offers. G3NKW, QTHR. Tel 061-9621758. 
TS700, Otted preamp, reverse repeater, auto toneburst, tailored Im 
audio, £285. IC22A, 15ch, £140. Regulated psu. 4-15V, 10A, manual, 
£25. G3UGK. Tel 0582 600358. 
IC22A, 13ch, R2-R8, SO-S24, xtal 1oneburst, 55s timeout Indication, 
£160 ovno or exchange for IC215. TTC transistor checker, mint 
cond, £6.50. G8LZP, 9 Oinas Road, Cheltenham, Glos. Tel 0242 
53368 alter 5pm. 
FRDX400, £150. FLDX400, £150. Spkr, £10. 18AVT, £25. E-zee 
match, £15. Heathkit HM102 swr/power meter, £15. Lpf, £5. Balun, 
6: 1, £5. Heathkit scope, 0-12-U, £20. Converter 70cm/28, £15. Con­
verter, 70cm/144, £15. Tripler, £18. TS700, £300. GM4BNZ, QTHR. 
Tel Johnstone 22769. 
TCS rx, £15. BC348 miniature valve front end, manual, £15. Pye 
base rx, suitable 4m, £5. Sig gen, 0·15-28MHz, modulated, audio 
o/p, £5. HRO, mod, faulty but comp, :£7.50. Coils, 3·5-7·3MHz, 10m 
bandspread, 0·48--0·96, 0·9-2·05MHz, 180-430kHz, £2.50 each. 
G3VHX, QTHR. 
D ecca radio, mains and battery, three wavebands, pocket battery 
calculator In case, both may require attn, price for both, £18. 
W. H. Smart, 33 Parkfleld Road, Willesden, London NW10. 
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IC22A, 11ch, £135. 6ch hlband dash Cambridge on S20, £35. 
Coaxial relays, 951-170-12, ok to 1 ·3GHz, £3.10. PT4176D transistors, 
£1.70. lowband fm dash Westminster, £45. 70cm varactor trlpler, 
£ 12. 38·666 converter xtal, £1.50. G4EVZ, QTHR. Tel Romford 45733. 
RAE National Radio School manuals, £32 post free. Tel 0232 
658001 (Belfast). 
Eddystone 940 gen cov rx, good cond, £105 Inc Securicor delivery. 
2m QM70 solid state linear amp, fm/ssb/a.m./cw, £30. G3MWV, 
QTHR. Tel Cromer 2872 evenings. 
SSTV sam pler unit, DJ6HP design, regulated psu, converts 
fast-scan video to sstv signal, £12 post paid. labgear uhf tv antenna, 
masthead, preamp, £1.50. l iner 2 with regulated psu, offers. 
Wanted: Hand-held fm tx/rx. GBCGK, QTHR. 
Heathk it S840t, with xtal pack. SB303, all fllters. Spare tubes, 
relays. SB600. W iii exchange for commercial linear with cash 
adjustment or sell, £375 the lot. Wiii divide or haggle. G2DVA, 
QTHR. Tel Frodsham 33407. 
4CX 2508, with base chimney and cooling fan , £5 Inc cerr. Wanted : 
Coder A TS tx with ac psu In good cond/appearance. Gl3GTR, 
QTHR. Tel Holywood 3890. 
Trio R300 rx, five months old, £140 or swap for good amateur 
bands rx, value approx £50, with cash adjustment, 9R59D S, ARBS, 
EC10, JR310 etc, considered. 39 West Beech Avenue, Wlckford, 
Essex. Tel Wlckford 4317 evenings. 
Yaesu FTDXS6-0(400), with matching spkr, mlc and dual meter, all 
with boxes, manuals and virtually unused (only three QSOs), £260. 
G3ZYB, QTHR. Tel 0323 28495. 
L iner 2, 144·1-144·33 end for Oscar 145·67-146, exc rx, mic, mobile 
mount, manual, £120. G4CDN, QTHR. Tel 0692 80439. 
X t als, FT241 500kHz, 666kHz. FT243 5.650 every 25kHz to 8,650, 
7,106·66, 7,506·66, 8,006·66, 8,040, 8,106·66 HC6U 10,660, 10,675, 
10,685, 10,695, 10,705, 10,725, 10,740, 10,790, 15,300, HC18U 10.245, 
11,155, overtone 33·425, 38·33, 69·900, £1 each. G3LHA, QTHR. Tel 
0203 414333. 
K W 204 t x, with vox unit. U10B Cambridge with xtals for 433·2, 
remote control unit and all cabling. G3WMU, QTHR. Tel Brighton 
688105 day, 65704 evening. 
8C221, charts, handbook, stabilizer, psu. £20. 16V Bullelin/RadCom, 
July 61(Vol37) to Dec 76 (Vol 52), £10. Z match atu, h/b, top quality, 
comp cabinet, 10-160m, £5. Eddystone 30 spkr, dlecast case, £3. 
Buyers collect or pay carr. G3RWY, QTHR. 
Genuine sale. FT101 EX and I/band, purchased Dec '76, never on 
air, mint, boxed, £399 or offer. Lowe 1420C 2m fm Monitor, SO, S20, 
522, RS, R7, 144·48, little used, £15. Manual for FT2 A uto, £1. 
G8KOP, QTHR. Tel 01-349 1122 days, 01-200 0466 evenings/week­
ends. 
IC210 2m vfo-controlled tx/rx , and EC10 Mk2, both in mint cond. 
Tel 01-486 4376 after 7pm. 
S torno Viscount hy brid mo bile fm t x /rx, > 10W on 2m, 40673 rf 
amp, 4ch shift unit, seven xtals fitted, R7. 520, 522, and R R7 rx, 
control box. mlc, circuit diagrams, £45 ono, carr Inc. J. l. Bone, 
G8KKJ, Dormers, Fritlenden, Cranbrook, Kent TN17 2DB. 
H eathkit 58634 kit, £ 100. GR54 rx, £15. HF tx/ rx xtals and filters, 
ssb, Just a few. GR110 vhf rx, £50. DX40 and vfo, £20. Hustler whip 
15/20/80, £30. Creed 7RP/E and perforator, £25. Wind up tilt over 
lattice tower and base, 4011, £70. Adana hand printing press, £20. 
All ono, buyers collect. G4BZU, QTHR. Tel Cheltenham 26530. 
Drake 28 , 2BQ, £90. Samson ETM-4M, similar to ETM-3, but with 
512 bit memory, new and unused, £50. Wanted : Original FYO keying 
paddle. Coull, Domel, Elham, Kent. Tel Elham 244 evenings. 
K oy o 1770 mains/battery a.m./fm rx , 150-350kHz. 540-1,605kHz, 
1·1>-4, 4-8, 8-12, 12-18, 18-30, 76-86, 88-108, 108-136, 148-172MHz, 
BFO S-meter, can deliver Cheltenham, Bournemouth, Basingstoke 
areas, £45. G8CEZ, QTHR. 
Xtals for standards and ladder filter experiments, S·OOOMHz HCSU, 
8·950MHz HC18U, also some S·OOOMHz HC18U, all at £1 each. Send 
sae with remittance and order to Richard Bowell, 16 Margarite Way, 
Wlckford, Essex. 
Mullard Modu les, LP1186, LP1185, LP1400, stereo Im tuner plus 
decoder, £15. Many more components, eo xtals, semiconductors, 
send sae for list. Wanted : Murphy Rover handbook, buy or borrow. 
G8MOC, 32 Bunker's Hiii Close, Blackburn, lanes. 
T empo 6N2, 2m 2kW linear, as new, bargain, £350. TS700, brand 
new cond, comp, perf, £280. 2200GX, as absolutely brand new, flve 
months old, nlcads, £110. Ch S19, 24, R7. Buyers Inspect and 
preferably collect. Davies, GW8EHR, Brynsworth, Dandorlan, 
Burryport, Dyfed. 
2m ssb tx/rx, 2-5W out, £50. CR100, £15. 5 digit counter, £30. 
70cm wavemeter, £5. 23cm wavemeter, £5. Weir 12V 0·25A psu, £3. 
BICC 4m a.m., £10. H/B 14MHz ssb generator, £5. Bulletins, £1 per 
year. OH2CD bllateral l.f. pcb, £7. Carr extra. G3PJT, QTHR. Tel 
Comberton 3137. 
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Trio 9RS9DS, good cond, handbook, voltage stabilizer, £45. 
G4ERO, QTHR. Tel 0202 522779. 
Various old monochrom e tv1, most require attn, from £1 each. 
A few used tv aerials, offers. Tel A ndoversford 523. 
t944 T8S·7 IO-SOMHz US Navy rx. W 1624 wavemeter, s io gen. 
WW2 R220 4m rx, less gas valve, exchange for communicator or slm 
tx/rx with psu. German WW2 rx, 1·5-24·5MHz, collector's Item, 
exchange for 2m linear. Buyer collects. Mike, 87 Mayfield Road, 
Darker, Oldham, lanes. 
Hammarlund HQf10AE, LG300 rf section, h/b power unit, Ip!, 
atu, spare valves, handbook, circuits, wavemeter, slg gen, h/b 
preselector, swr meter, h/b rack/desk, going vhf, offers around £130. 
G3UBE, QTHR. Tel 061-330 9538 alter 6pm. 
Drake SSRt, In mint cond, original packing case, approx 18hr use, 
£ 150. 18AVT/W B, nine months old, used for receiving only, £40. 
16 Erracht Road, Inverness IV2 4RE. 
H alllcrafter SX110, converted, mod with addition l.f. stage plus 
usb/lsb selection, fully wkg, no known faults, comp with mains 
transformer, Ideal for the newcomer, £35. Will deliver free within 
50 miles, £5 for delivery anywhere else In UK. Components-having 
trouble getting that awkward Item? Contact me, I hold personal 
stock oddball items such as +% resistors, 1 % capacitors etc. I am 
not a trader, but may be able to help you, cg 2µ.F 1,000V non­
electrolytlc for CD Ignition, £1.75 post free. No reply without sae. 
P. V. Hodson, 43 Thorpe Road, Melton Mowbray, lelcs. 
Pye U450T, solid state, 70cm, wkg on 433·2 and 433·5, 4W rf rx, 
preamp, £50. Taylor 62A a.m./fm sweep gen, good wko order, with 
manual, £40. G8EPQ, QTHR. Tel 0553 61554 after 6pm. 
Liner 2, fitted preamp, lmmac cond, £115. G4DUE, 18a Spencer 
Close, Polton, Sandy, Beds. Tel 0767 260552. 
H/8 top band tx, a.m./cw, 10W, £1 . Colllns TCS12 tx and psu, £20. 
Class D wavemeter, 5 by 7 by 7fln, £7. Pye Ranger tx, 2m 10W a.m., 
psu, 12V, £15. G3ZMN, QTHR. Tel 01-660 9404. 
L iner 2 with preamp, £120. G8AWN, QT HR. 
TR2200GX, SO, S20, 522, R3 RS R7. all accs/hellcal, £140. E-zee 
match, £20. 12V/1 A psu, £5. 300V SOmA 6·3V 3A, £5. Miscellaneous 
components, metalwork/coaxial, need space, cheap, offer tor all. 
Lockwood, G3XLL. Tel Mellis 596 evenings or weekends. 
T r io JR310, fitted all niters, xtal calibrator, manual, £70. Hamgear 
PMllE preselector, £10. Codar PR40 preselector, £9. ST J atu, £10. 
Tel Kenilworth 54609 after Spm. 
RTTY station, comp, Creed 75RP teleprinter, Spacemark SRDI 
terminal unit, auto-tape sender, three plugs Into FT101 to transmit/ 
receive, £120. Creed 7B 230V. £15. Creed Sollnold tapesender, £8. 
SSTV SFP7A tube, boxed, £10. G3RQY. Tel 0603 42967. 
MHW602 Motorola, 2m 25W pa module, 100mW drive, sae lor 
data, £20. Quantities of Sl612, SL641, TDA1200 (CA3089E), LM567 
MC1355, all at £1 each. Above are new. Unused xtals.1MHz, 100kHz, 
£1.50. GW8JOJ, 12 Black Barn l ane, Usk, Gwent. 
T elford TC10 Mk2 144MHz tx, fully tunable, cw/tm/ssb, wlll 
deliver up to 100 miles, as new, £130. G4FAI. QTHR. Tel 01-807 3537. 
NCX5 tx/rx, psu. 10-80, ssb/cw/a.m., pttJvox, digital readout, 
200W p.e.p., In exc order and appearance In original cartons, manual 
etc, £195. Sae for colour photo. Millar, 16 Kilnburn, Newport-on-Tay, 
Fife. Tel 3069 after 6pm. 
Racal RA117E r x, exc cond, £310. Tel 05304 4626. 
Trio JR310 rx, 80-10m, a.m./ssb/cw, vgc, unmod, spkr, manual. 
Wanted: 144MHz gutter mounted whip. Geo roe Noble, 22 Addison 
Way, London NW11 6AJ. Tel 01-455 9468 after Spm. 
Py e W15U multi-channel boot mount, xtalled and aligned on 
70cm, comp with all controls, £95. F460T base/ repeater, £55. 
Zycomm coaxial base station, 70cm collnear, various models avail­
able from £29.50. Send for full details. G3ZYC, QTHR. 
8C221, stabilizer, psu, charts, £14. 898 dial, slightly damaged paint­
work, £7. 2m tuned lines, £1.50. 640A with base, £1. Consider swap 
for 70cm/2m walkle-talkle, wko or repairable. John, G4DYK. Tel 
Stourbridge 71246. 
70cm a.m. t x , 3/20 pa and psu, xtal controlled with vxo, £30. 2m 
a.m. Ix. 3/10 pa plus psu, £10. G8EDG, QTHR. Tel 763617. 
Standard C146A walkie-talkie, cw helical whip, nlcads, battery 
charger, toneburst fitted 520, 522, RS, RS, R7, £95. G8KNO. QTHR. 
Tel Yeovil 5909. 
Mosley Atlas t rap vertical, 40-10m, exc cond, only £25. plus carr 
at cost. Approx SOit UR67 son coaxial with plug, for use with Atlas, 
£3. Younge, Ipswich. Tel 0473 310442. 
P ye uhf compact tx/rxs, £40 each. Multl-2000 144MHz ssb/fm 
tx/rx. £250. FLD XSOO tx, £130. G8BCL Tel 0274 883448. 
L iner 2 filled with preamp and new mic, £100. MM SW a.m. Sch tx, 
easily converted to Im, £15. GSHXD, QTHR. Tel Baoshot 73896. 
Liner 2, extra cov 144·1-144·53 with mains psu, £120. ZCV board 
with all components, fllt er, £50. XF9E, £25. G8FPT, QT HR. Tel 
01-504 4942. 
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Trio TSS20 hf tx/rx, comp with matching TV502 2m transverter 
and SP520 spkr, exc cond. £465. Would prefer to sell as a comp 
station but may consider splitting. G4CTZ, QTHR. Tel 0332 71875. 
Heathkit HW202 tx/rx, with mobile mount and HWA-202-1 mains 
psu, fitted Shure mic, Insert toneburst, xtals for SO, S20, S21, S22, 
R6 R7, £125. Revco tl. mobile antenna with feeder, £4. Both plus 
delivery costs. G8JHE, QTHR. Tel 063872 545. 
FT101, immac cond, very little used, fixed or mobile, mic, plugs, 
cables, manual, as supplied plus fan, reason for sale operator gone 
vhf, Inspect anytime, £250 ono. GM3ZNC, QTHR. Tel Airdrie 65507. 
Tower, 40ft wooden two-section home-made tower, £25. Grundig 
mains tape recorder. £20. National battery portable tape recorder, 
£20. J, Bryant, G4CLF, QTHR. Tel 0242 23834 after 8pm. 
Split stator caps, 200pF/seclion, £3. Alu, comp, £4. Single caps, 
200pF, £1.50. A ll ex-T1154 and electrically good, prices inc p&p. 
Sae for other wanted spares, for funds of Reading ARC. G4CWB, 
QTHR. 
Mufti-2000, six months old, fitted xtal toneburst, original packing 
etc, £250 delivered. Pye AMlOD on a.m./fm/cw, vfo rec, £25. Marine 
Sea Star portable vhf with nlcads etc. MPT approved, £200. G4DIW. 
Tel Harwich 3642/6518 day, 2029 evening. 
QM70 28/144 high power transverter, unused. maker's carton, 
£75 ono. Jaybeam, 2m. 5 over 5 and slot, varnished, £5. Joystick 
with mobile mounting, £6. Tel Leeds 863058. 
Heath SB101, cw filter SB600 and HP23 supply, £185. Heath SB220 
amp, 80-10m, uses pair of 3-500Z for 2kW p.e.p., £230. TA speech 
processor. £14. GM4ASY, QTHR. Tel Bishopton 2941. 
FOK Multi-2000 2m tx/rx, comp with cables, mlc and handbook, as 
new, no mods, £250. Wiii deliver 25-mlle radius. G4EBL, QTHR. Tel 
021-777 4901. 
Trio 7010 2m ssb tx/rx, new and In absolutely mint cond, with mic 
and car mount, £165. G3XFB, QTHR. Tel Brewood 850033. 
Eagle Wl3 wireless Intercom, brand new set of two with guar­
antee card, offers. Armitstead, Morven, Achlltlbuie, Ullapool, 
Ross-shire. 
Heathkit Marauder HX10 ssb tx, 80-lOm, 180W p.e.p., lmmac 
cond, £175 ono. Hammarlund HQ170 amateur band rx, 160-6m, 
good cond, £100. G3NAS. QTHR. Tel Aldridge 53718. 
Heathkit RA!, needs aligning, £10. Pye AM10D, £17. Side-view 
Nixies on pcb and 20 transistors and resistors, £1 (6 off). G3WUN. 
Tel Rochdale 57353. 
H ansen transistor tester, as new, £6. Grundy and Partners 
transistor tester, used with AVO meter. Ideal for matching transis­
tors, as new, £5.50. Heathkit V-7AUK with probe and manual, £6.50. 
Class D meter, converted to ac supply, £5.50. GSNLD, QTHR. 
Standard C146A Sch fitted toneburst, telescopic and hellwhlps, 
basecharger, £100. Codar Q-muitlpller, £5. Last 7 years RadCom, 
few missing, offers. G4BJM, QTHR. Tei 0908 72463. 
Marconi TF428B/1 valve voltmeter, £10. Marconi sig gen TF867, 
£50. Transformer. 50Hz 240V, 0-1,500-2,000V twice, at 500mA, £5. 
Old valve tester. £2. Mains carbon pile regulator. £4. View evenings, 
weekends. G3SDK, QTHR. 
50ft lattice tower, 5 by 10ft sections. will split, offers. Large 240/ 
110V Isolation transformer, offers. 300V 1A stabilizer psu with 
heaters, £8. G3NKL, QTHR. Tel l,ongrldge 2511. 
Liner 2, with PA3 preamp, £105. 40W linear/preamp, combined 
12V o/p, £35, or £130 for both. G3PLI, 46 Park Drive, Bradford 
BD9 4DT. Tel 0274 41405. 
Hallicrafters SR400 cyclone tx/rx, 80-10m, 1kHz readout, 400W 
p.e.p. i/p, precision equipment with all refinements, Inc HA20 sep 
vfo, 117V pp/spkr unit and 230/110V transistor. lull Instruction and 
service manual, spare valves, new, £325 comp. G3PLI. Tel 0274 
41405. 
Microwave Modules 2m converter, exc cond, a mere £15 ono. 
Pete Tovey, 36 Northville Road, Bristol BS7 ORG. Tel 0272 693665 
alter 6pm. 
KW Atlanta with fan fltted by KW, perf, with manual,£220. G4BBA, 
QTHR. Tel Peterborough 65213. 
2m station comprising Trio JR500 rx, Pye base station tx (145·8), 
and Emsac converter (28-144MHz), offers around £85, carr extra. 
Gl81FP. OTHR. 
IC22A, as new, 11ch and toneburst, £150. G3DNX, QTHR. Tel 
061-480 9994. 
Collins KWM2, ext vfo, psu, mint. Gl3CDF, QTHR. Tel 0247 812449. 
2m tx/rx, xtals suit Cambridge etc, 8MHz tx, 44MHz rx, R3, R7, SO, 
S20. S22, HC6U, £15 the lot. G3XVA, QTHR. 
1975 DX/USA Callbooks, plus supplements, effectively 1976, 
£4.50 each. Large roller coaster, 2tin d. 45 t, offers. SOW son dummy 
antenna inc rf ammeter, £3 plus p&p. Unused HC13U CHC 100kHz 
xtals, £1.80 each. Wanted: TA31, details age, cond, price. G31ZJ, 
QTHR. Tel 48561. 
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FRSOB, mint cona, no mod~. xf~I calibrator, £65. Buyer arranges 
carr. GWBFJS, QTHR. Tel Cardin 890665. 
Shack c learance. Ultravox dlctaphone, ideal station recorder, £8. 
Two Ferrograph 2A recorders, dismantled, £14. Each master 
oscillator, £10. Cossor twin beam scope, £35. LM14 (BC221), £20. 
Garrard record deck, £5. Vintage Victor 16mm sound projector, 
exc cond, offers. G4BQY. Tel 01-337 4508. 
SSB fitters, 9·0MHz, YF90F, £12. QC1246AA 5·2MHz with carrier 
xtals, £15. 1 ·4MHz usb carrier xtal, £12. 10-2m bilateral converter, 
£15. CR100 knobs, Sp each. Carr extra. Wanted : FV401. G3PLP, 
QTHR. Tel 021-744 3187. 
KW2000 de psu, £20. Sentinel 2m converter. 4-EMHz, £10. AM25B 
Vanguard, comp leads and controls, £20. Ranger PTC 2,207V, £5. 
Base station PTC, 2,702V, £20. All ono, lowband, unmod. RadCom, 
SWM, Sept 69-Sept 76. Igloo 4 tent, £70. GM4BBL, QTHR. Tel 
Lerwick 3138. 
Codar ATS tx with mains 1>su and mobile psu. mobile remote 
control unit, £30. Codar T28 rx, £15. Both flrst class cond, with 
manuals. Prefer buyer collects or carr extra. G3KZU, QTHR. Tel 
Oxford 63000 evenings. 

WANTED 
813 valve base and heater transformer. 10V 10A centre tapped 
secondary, primary 220-230V ac. C. Renshaw, 51 Osgodby Crescent, 
Scarborough, N Yorks. Tel Cayton Bay 882493. 
Marconi Marine morse key. Swop Heathkit HR10B hamband rx, 
3·5-28MHz, with xtal calibrator HRA10-1. exc cond, for Eddystone 
85014 rx, 10-600kHz, or Eddystone 770R, 19-165MHz, with cash 
adjustment. Robert Williamson, Gl3RNY, 13 Avonmore, Antrim 
Road, Ballymena. Co Antrim, N Ireland. Tel 41468. 
Heathkit HW10t, with psu and cw filter If possible, other similar 
tx/rxs considered. G4FHF. Tel Stockton 64106. 
Lattice tower Ult over or mast sections to about 40ft. G8BCL. Tel 
0274 883448. 
Old radio equipment, xtal sets, valve sets, txs (spark or valve). 
horn spkrs, valves and components, boxed, or in good cond, military 
or civilian, must be commercially manufactured, years 1914 (or 
before) to 1927, photographs or sketches and written Information 
please. Good home guaranteed. Ronald Irving, G3SYX, Fir Glen, 
Alford Road, Maltby-le-Marsh, nr Alford, Lines LN13 OJJ. 
AR88D in wkg order, preferably not mod, will collect within 
reasonable distance. P. G. Bower, Cawdermlll, Blshopbriggs, 
Glasgow G64 3QA. 
D isabled swl requires lattice tower for 14-el. L. Sadler, 81a West 
End, Street, Somerset. Tel 0458 42170. 
Swan 350 tx/rx, and small oscilloscope. GW4EUJ, QTHR. Tel 
Clydach 3948. 
FLSOB, mint cond. J. A. Newport, 10 Poolmans Road, Windsor 
Berks. Tel Maidenhead 25764. 
KW107 atu. Bird thruline. G3UPB. Tel 089-425 3323 office hours. 
Information, circuits, manual, for Cossor rx type 121 Mk2 vhf, 
buy or pay for loan to copy. S. Wardle, 109 Woodville Road, Over­
sea!, nr Burton-on-Trent, Staffs DE12 6LU. 
Bird thruline wattmeter model 43, or models 4430, 611 or why? 
With or without inserts. Will pay fair price or swop. B. F. J. Davies, 
G3PHL, 39 Markhams, Stanford-le-Hope, Essex. 
Versatower or telescopic tower, 50-6011, prefer wall mounting. 
Geoff Barnes, 5 Prospect Drive, Halebarns, Cheshire. Tel 061-980 
2415 or 061-941 2121. 
C.ash awaiting fb ssb rig;-FTI01 etc. GW3DRK, 23 John Street, 
Porth-Rhondda, Mid Glam CF39 9SD. Tel Porth 4671. 
Yaesu FL2500 linear, top price paid. G30QT, QTHR. Tel 0829 
260708. 
Old radios, pre-war types, valves, books, components wanted by 
collector (clvillan only), any cond considered. Especially wanted, 
Marwin V3, V2, GECO phone equipment, Phillps, Pye, WWl military 
equipment etc. C. Sawyer. 210 Gordon Avenue, Camberley, Surrey. 
Tel 0276 29460. 
FRIOOB rx, must be in good cond. GM4BDJ, 39 Douglas Road, 
Longnlddry, East Lothian. Tel 0875 53025. 
2m cw/fm/ssb tx/rx. Oatong Fl1 !liter. IC22A or similar. G4BRZ, 
QTHR. Tel 0502 66660. 
AR88, will accept non-worker if manual supplied. T. A. Haines, 
6 Festival Close, Bexley, Kent DAS 3JE. Tel Dartford 29590 to leave 
message. 
Trlband hf beam, quad or Yagi, why? Rotator to suit. Collect 
reasonable distance. G3UKV. 9 Sleapford, Long Lane, Telford, 
Salop. 
2m linear with or without one or two 4CX250B and/or psu. G3WW, 
QTHR. 
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Very junio r mem ber, age 13, requires rx to get started. Lots of 
enthusiasm but very little money, can someone help please. 
Lawrence Straus, 31 West Hill Road, London SW181 LL. Tel 01-874 
6923. 
FV101B. VFO for IC21. FL2100B linear. SSM Europa B 70MHz trans­
verter. KW1000C linear. Matching tx for Trio JR310. QM 2FM70. 
Slow scan monitor. For sale/swop: PFls, Pye Compacts comp with 
batteries and chargers. G4DYY, QTHR. Tel 021-588 2043. 
Urg ently requir ed, Trio TX599, T599 or KW Viceroy series 
3 or 4. son lpf, dummy load, coaxial cable. Shure 201 or 444 mlc. 
2m Yagi. All items must be lb cond. Books on amateur radio. 
G3WXT, QTHR. 
S EI 9MHz QC1246AX filter , with sideband xtals. G8KKQ, QTHR. 
KW107 520. 2m Im rig. Mobile/hand-held, Bantam/Cambridge, 
prefer with R3 S20122. Datong/TA speech processor. For sale: 
Night storage heater, comp, wkg, £10 ono. Lockwood, G3XLL. Tel 
Mellis 596 evenings or weekends. 
Correct Octal t MHz x tal for BC221, must obtain fo~my frequency 
measurement, price or Info, as mine faulty. C. T. Fairchild, G3YY, 
4 Chalkland Rise, Brighton, E Sussex BN2 6RH. 
14-el Parabeam 2m. Ham-M rotator with control unit. Heathkit 
vhf power and swr meter HM2102. G3NAS, QTHR. Tel Aldridge 
53718. 
AR88 Buo and o ther military equipment. 9R59DE, JR310 etc. 
I will collect during hollday trip. Send full details and price. F. S. 
Koster, PAOFSK, Eddingtonlaan 7, Hoogeveen, Netherlands. 
H am·M n Emoto rotor. El-bug. 70cm converter (l.f . 28-30). 2m 
transverter. 70cm transverter. Should be prof built. D rake lpf. 
G. P. Brenkelen, c/o Clark, 11d Witch Hill Place, Kilmarnock, 
Scotland. 
8 2 rx, price and cond please. G3PEC, QTHR. Tel 01-570 7152. 
H eathki t HW10t, SB102 or other good hf bands tx/rx, must be In 
good order, comp with power supply. HW12 single bander with ac 
power supply. G3WY. Tel Evesham 45497. 
Information on radio amateur activities In Ireland, wanted by swl/ 
dxer. W. Scheidges, 135 Phlbsboro Road, Dublln 7. Tel 786611 
ext 11 8am--Spm. 
813 valves. G3RUX, QTHR. Tel Exeter 69909. 
Circuit diagram of T iger 100 a.m./cw tx, for loan or purchase. 
Vertical antenna 40-10m, 14AVQ or similar. G3MCA, 1 Mosslea 
Road, Orpington, Kent. Tel 0689 56497. 

THE AMATEUR RADIO MOBILE SOCIETY 
NOW IN ITS 19TH Y EAR 

We invite all mobiles to Join the A.R.M.S. For full details and 
sample copy of our Journal Mobile News, send 9' x 6* SAE to: 
ARMS (Dept R), 40 Eskdale Gardens, Purley, Surrey. 

MEET US AT ALEXANDRA PALACE, MAY 6/7/8 

2M FM RECEIVER 
Only 4-1"' x 21" x H" lhls Httle receiver should find menyuHs, both as n separate 
receiver and for fitting Into modrned commerclal gear. 

FEATURES: 4 clcctronicelly selected channels. Volumo and Squolch controls. 
1 watt audlo output. Senslllvlty ol 0·4u.V for 20d8 quletrng. 9-12 volt operation. 
UseJ slandard 45MHz crystals. Supplied fitted with one crystal for 145•0, US•2, 
520-25, R0·8, R3·8 reverse rpt. or 145·8. £'2.10 Inclusive, exlra crystals £2.90. 
Send SAE for full details to: 

P . W . HOWEY G4BBP 
2 Penrose Close, Randwick, STROUD, GLOS. 

T el. Stroud 78596 (evenings) 

AMATEU R AERIAL PRODUCTS 

HB9CV 2 Element Beams 2m and 70cm. 4-5dB Gain, Compact 
and Lightweight. Ideal for OF hunts, and /A , /P. High Quallty 
Aluminium and Polythene. ONLY £5.00 inc. SAE enquiries 
please. 

55 V auxhall Street, Rainbow Hill, Worc ester WR3 SPA 
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TECHNICAl ASSOCIAIES 
COMMUNICATION AIDS 

AUDIO C OMP RES S O R * Sullable tor SSB/AM/FM * ouro compression, no 
cllpplng I * 24 to 26dBa of compro91lon, wllh less thon 1 % distortion *fast auack 
time In Uie order oi 200 mlcrosaconda * vorlobfedccaytlme, on tront ttonel * variable 
no1ae aate on front panel provont1 ambient nolso level tripping vox or being Ix In 
p111u1es In apeech * all functions routed to output In "oft" position * o oes between 
mlc and Ix no mods Involved* these compresaora hove boen teated alongside com-­
morel al rf cllppo1s. the onlv diflet'enco at tho 1ecolvlno end wos suporfor audio qua I Uy, 
i.22.50 +VAT (121%) 
P RINTED CIRCUIT MODULE A .C.I . Auomblod and leotod lncludlno all POii 
£12.50' + 12t% VAT. 

RX PEAK AND NOTCH FILTER* no gimmicks* all lntogroted clrcuils * wlll 
dear ORM In seconds * 1 watt o/p stage* hoadphon& 1ocket * ooes between RX 
and loudspea,ker * by·pHs swllch *notch-width control for optimum width o l no"tch 
* tune control ollowe you to put the notch or peok who1.e vou wana ll * funs from 
Interna l PP9 battery or Dl"Y aupply horn 9V to 15V * wlll also peak up CW signals. 
£14.50 + VAT(12t%) . 
P RINTED CIRCUIT MODULE P .N.t. A11omblod and tooled lncludlng all pols 
£13.50· + 12*% VAT. 
R X BAND P ASS FILTER * 9 lntegratod circuits * I wall o/ p sla po * headphone 
aocket * 8 switched positions ol fllte1 * hloh pasa-2·SkHz·2·00Hz· 1·61i.Hr.·200H1-
ttOHz-80H1 * B1mdwldths selected for optimum readablllly on AM. SSB, FM. CW* 
giving lha operator toltil control ov'1t bandwldlh and ORM col"dltlons * rnaku tho 
poor RX s uperb and the superb RX better* runs from lntornol PP9 bottcry or any 
1upply from 9V lo ISV, £24.SO + VAT (121%). (Balow, /o(I) 
PRINTED CIRCU IT MODULE B.P.I. Assombled and tolled In 8 war rotary Swllch, 
£13.50 + 12t% VAT. 

XTAL C ALIBRATOR* 111 de-lux:o urtlt with 10oven ranoe1 down lo lk.Hz * Switch 
aeleelod from front panel* 1MHz-500Hz-100kHz·50kHz-10kHt.·51'1Hi·Ut.Hz * Radiates 
from ltt own Sln nnt. * Markera usable lrom 1MH1 to UHF * complete wllh nnl., 
readr lo uae, Just connect o 9V b•llory, £1 t.OO + VAT (8%) + 25p P. & P. (Above ) 

THE T ECH ASSOCIATES P RE-SELECTOR. Poak1 all 1lgnal1, omoleur bands 
+ broodcast band•* tunable from 1·6MHt to 3tMHt * thtff swltchod banda * R.F. 
gain control lo prevent ttrono s1allon ovetload * S.0.2591/P end O/P sockels *two 
trenalslors. F.E.T. R.F. emp + bl-polar emlllor follower for 50-750 0 /P *two types 
available. 

* TYPE t wfth an1. ch angoovor rolay for tran1celvor use, £26.00 + 10% VAT + 
75p P. & P. 
*TYPE 2 forS.W.L, wllhout ant. relay, £2S.OO + 12t% VAT+ 75p P. & P. 
64 CRIMPLE MEADOWS, PANNAL, HARROGATE, NORTH YORKSHIRE. 

TEL: HARROGATE 870248 
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For the SERIOUS CW /SSB OPERATOR 

the new Drake TR-4Cw 
side band/cw transceiver 

The serious DX chaser and contest enthusiast knows the value 
of power when the going gets rough in heavy QRM. He also 
knows the value of sharp receiving selectivity to pull the other 
guy through the roar. 

The NEW Drake TR-4Cw is a great combination of transmit 
power and receive selectivity. It runs 300 watts PEP Input on 
ssb, and 260 watts input on cw. It Is very conservatively rated 
at these power levels. 

When transmitting cw, you're not "locked" Into the cw receiving 
filter as in some rigs. You have your choice of either filter­
they're front panel selectable. The cw fi lter is standard-not an 
option. 

Drake TR-4Cw, Ssb/Cw Transceiver 
Drake AC-4, Ac Supply 
Drake DC-4, D e Supply 
Drake RV·4C, Remote VFO 
Drake 34PNB, Noise Blanker 

DON'T FORGET THE "FAMOUS TWINS" -
THE R-4C RECEIVER & T-4XC TRANSMITTER 

AS WELL AS DRAKE EQUIPMENT, WE ARE THE DIRECT IMPORTERS OF HAL RTTY AND MICROPROCESSORS. ATLAS, NYE 
MORSE KEYS, PRESTEL VHF/UHF PROFESSIONAL FIELD STRENGTH METERS, HAM RADIO. TEN·TEC, CIR ASTRO 200, HY·GAIN, 
CDR ROTORS, HUSTLER, OMEGA·T SYSTEMS, MFJ FILTERS AND SPEECH PROCESSORS, SUPEREX. 
WE ALSO STOCK SHURE MICROPHONES. YAESU, MICROWAVE MODULES, SOLJO STATE MOOULES, ICOM, COPAL CLOCKS, 
G·WHIPS, BANTEX, MOSLEY, OIAWA, ASAHI, BELCOM, JAYBEAM, DECCA ANO THE USUAL ACCESSORIES-COAX, CON NEC· 
TORS, INSULATORS, VALVES, Etc. 

Wo a.Jo sltuotod Juat around lho corner from Weit Hampslead Underground Station (Bakcrloo lino). A fow minutes. walk away Is W es:t Hampslcad IMldland Roglon 
station end Wost End Lane on tho Btoad Street Line. Wo are on thefollowlno Sus Routes: 28, 59, 159. Hours of opening are9-.5 Monda~ to Friday. Closod for Lunch 1-2. 
Satufd&y we are open 9-12.30only. 

DRAKE * SALES 

RADIO SHACK LTD. 
* SERVICE 

188 BROADHURST GARDENS 
LONDON, NW6 JAY 

Giro Account N o. 588 7151 Telephone: 01-624 7174 Cables: Radio Shack, London, NW6. Telex: 23718 
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Vat Reg 193-8133·46 MODULAR ELECTRONICS G8CQS 
New Address for all communications: Retail shop open Now, visitors welcome 9 to S 

95 HIGH STREET, SELSEY, Nr. CHICHESTER, SUSSEX. Telephone: Se lsey (014·361) 1916 
SOLE OISTRIBUTOR FOR THE PROOUCTS OF 

SOLIO STATE SCIENTIFIC INC. 
T ype Spoclflcatlon FroQutncy P tlce 

+ VATS% 
2N«27 1w 10<IB 12·SV 175MHI £0.8' 
2NS866 lw 10<IB 12'5V175MHI £0.78 
2N5913 2w 7dB 12·SV 470MHz £1.411 
2N3SS3 2·Sw 9d8 28V 175MHz £0.85 
2N6080 4w 12dB 12.5V220MHz £3.90 
SD1143 10w 10<IB 12·SV 17SMHz £5.Si 
2N6081 15w 6·SdB 12·SV 175MHz £5.85 
2N6082 25w 6·2dB 12·SV 175MHz £7.90 
2N6083 30w 5·7dB 12·SV 175MHz £8,37 
2Ni;oiµ 4llw 4·5dB 12·SV 175MHz £11.46 
RF2127 70w e·6dB 12·SV175MHz £2:1.63' 
2NS9« 2w 9de 12·5V OOMHz £5.22 
2N5945 4w 8dB 12•5V 470MHz £7.51 
2N5!146 10w 6dB 12·5V 470MHz £9.46 
SD1136 10W 5·5dB 12·SV 470MHz £6.10 
SDI089 40w 4•3dB 12•SV OOMHz £ 1U7 
2NS590 10W 5·2dB 13·6V 175MHz £4,60 
2NS591 25w 4·4dB 13·SV 175MHz £6.SO 
2NS179 General purpose amp. F.T.= 900MHz. £0.72. 
2N5031 U.H.F. ampwllh2·5dB N.F.ot450MHz £2.13 
• J, Zoro 
Spte/allst Low Noise T Pad Amp. Transistors 
TP390 2·7dB N.F.at450MHz £1.SO 
TP393 2·0<IBN.F. at500MHz £2.411 
TP491 1·Sde N.F. atSOOMHz £3.10 
eFR90 3·2de N.F. at1250MHz £3,SO 
eFR91 2·5dB N.F. ot1250MHz £4.00 
587eLY (TOSO) 40w out for 9w In. 28V t«MHz £3.00 
PT212SE 15w out for 4w ln.13·8V 1«MHz £3,60 
PT45311w out for 0·17w In. 13-SV 470MHz £2.00 
Kllofparu: P.C.B. Tronsialor1, Components, to build 
a linear ampllOer for 144MHz. 80w output for 16w drive, 
with 28V 4a power requirement. Excluding box and 
connoctors. Uses 587BLY dovlces.Wlll boon show at 
rallfes.£14 + VAT at 12·5%. Posl4oe90p. 

M.£.L. RF Padbodrd. A board sullable for the construc­
l lon of slngleorparallel FM or Llncnr Powor amplifiers. 
Complelo with coll d imensions and data. Conquer the 
probloms for £2.50 + VAT. 
TRANSISTORS AND MOSFETS. VAT(low) 
41167~p. 40IU1-$1p, 3N204-£1.20. BFS28-80p. 
2N236&-1Sp. eC107-11p. eC207-llp. eSX26-13p. 
eFX41-11p. BF11~p. PT4166A 5W dlss (Sim 
2NS866)-SOp. 
U.H.F. Aerial Chonooover R elay1, VAT (low) 
MAGNETIC DEVICES COAX RELAY 951-170-12 
50 ohm. Good to 1·3gHz. £5.60 
HEATS INKS. for Transistor P.A.s VAT (low) 
Type 4Y1 4 • 2·36' 4·5 deg C/Watl 75p + pool 18p. 
Typo 6Mt 6 • 3·69" 2·6 deg CJWott £1.20 + post 25p. 
E.T .! . (Sept 78) Componenle. VAT (tow) 
P.C.e.-Mp. 40pF Mica Trim C-17p.10µF Tant.-15p. 
10Fµ Eloct.-12p. eAV10dlodes-10p.1000pFF/Th-20p 
USEFUL COMPONENT e. VAT (High) extra. 
TRIMMERS FILM 10mm 3·25PF will handlo 30W at 
144--lp. 
Trimmers PTFE Fiim 10mm DAU. V.G. for RF-1Sp. 
SUSMINIATURE TRIMMERS (Steaute) 3-IOpF onl y 
Smm-10p. 
RF Choke• m iniature. All at 12p each + VAT 12·5% 
0·22i.aH Painton. 0·33uH Painton. 0·68uH Painton. 
2·95uH 2• Painton. 12uH Submln. 20uH Alladln. 
33uH Painton. 
Forrltes. FX1115 Mui Single holo4p. FX1893 Mui 6 hope 
10p. FX2049 2 hole core UE20010p. All VATS%. 
R elays Siemens. OK for RFat 144MHz. 70p + VATS% 
PLUGS AND SOCKETS. VAT (low). 
PL.259-4tp. Reducers 1Sp. S0239 Amphenol-45p. 
eNC Plug 50ohm-50p. BNC Socket S/H 50 ohm--SOp. 
INTEGRATED CIRCUITS. VAT Clow) 
MOTOROLA MC12013P. Divides by 10 or up to 
SOOMHz. with dot• and Input amp CCT £10.50. 
70cm tn1n1verter. ful l 10w output . VSWR proof. New 
t ·6d8 device fitted In receiver. l.F. 28MHz. Designed 

for 13·8V supplv. £7t + VAT 12·5%. Also avallable for 
tho FT620 with SOM Hz IF.at £72 + VAT 12%. 
70cm to 2m New M odol converter. Super pertor­
mmicc. Usos latest 1·8d8 front and device. 30dB caln. 
BNC on In and out. Only £U + VAT 12·5%. 
70Cm to 28MHi: Converter £21 + VAT12·5%. 
M.E.L. 202·25. for the lcom IC202. No mods. lnllne unl1. 
£35 + VAT 12'5%. 
M.E.L. 40. Linear amp. ~ out. 13·8V. Dtlvo 9 to 13w 
(Specify when ordorlng). FR keying with delov (SSBJ. 
Only£38 + VAT 12·5%. 
M.E.FMIS-1. Type 15w from the 2200G (min t3w) lnllno 
unit. £33 + VAT12·5%. 
M.E.FM.15-2. 15w from the 2200G<. RF keying. lnllno 
unit. £33 + V AT 12-5%. 
2 M• ler Pr•amp1. H~ 1qun.ra. N.F.2·5d8 . Stlll £4 + 
VAT 12·5%. Superpnamp. " sing 3N204. N .F. 2de 
£S+ VAT 12.5%. Available for the liner 2 Impedances 
o n request. 70cm Preamp.t. 55mm P.C.B. S tJ:lpllne 

~~~~~ED PRICES. Type ~. Unboxed. N.F.2'7dB. 
Now only £6.25 + VAT 12·5%. Type B. Unboxcd. 
N.F. 2dB. Now onlv £7.50 + VAT 12·5%. Both types 
cari be supplied bo:11:ed and tuned with BNC connectors 
for addltlonol£4.SO + VAT12.5% M.E.L. U4. 432 MHx 
Lin ear. Loss than 300mW for 4W out. BNC connectors. 
VSWR safo at4w out. £22 + VAT 12·5%. M.E.L. u12 .. 
432MHz Llne01. 2·5w for 12w out. £30 + VAT 12·5%. 

POSTAGE 
SMALL COMPONENTS 25p. Heatslnks see list. 

PREAMPS 40p. LINEARSJTRANSVERTERS 90p, 

MINIMUM ORDER £1 .SO 

BARCLAYCARD OR ACCESS ON OVER £10 VALUE 
COMING SOUTH ? VISIT US AT SELSEY. S HOP 
NOW OPEN. FREE HELP WITH PROJECT S. 
SPECIALIST COMPONENTS. CIEMONSTRA­
TtONS . CLOSECI ON MONDAYS. 

"Jlf(oslt!'"-tbe testeb ~~~:~~Rs 
anb probtb %lntennae ~~~:s 

REG. WARD & CO. LTD. G2BSW 
GBCA 

K .W . SHURE MICROPHONES 
103 VSWR Meter end Model 444 £11.20 Model 201 £7.19 

combined Power Meter .. £18.00 

Send for HANDBOOK contalnlna fulldetalls of Antennas and 
oth~ technical Informal/on. SS pages 40p. Refundable upon 
purchase of Antennas. 

SOME ANTENNAS 

Mustang 3 Elements, 10, 15 and 20 metrea 
TA-33 Jr. High Power Model Incl. Balun 

TA33 Jr. 
TA32 Jr, 
T A31 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 
Trap D ipole 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 11, 13, 18, 19, 25, 31 and 49 

RD-5 
Orbit 

metres 
Dipole 10, 15, 20, 40 and 80 metres .. 
Vertical 11, 13, 18, 19, 25, 31 and 49 
metres 

Prices correct al time of going to press. 

£90.00 

£82.00 
£70.00 
£49.00 
£30.00 
£58 .. 00 
£27.00 

£33.00 
£22.00 
£40.00 

£21.00 
£21.00 

£36.00 

MOSLEY 
ELECTRONICS 
LIMITED 
Adlftlnllltratlvo Addr•M onl)I 

196 Norwich Road, 
New Costessey, 
Norwich .. NR5 OEX 
ENGLAND 

(All antennas available ex works carriage and VAT extra) 
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107 Comblno-d E-Z March, 
VSWR end RF Power 
Indicator, Oumm:y Load 
and Antenna Sw.ltch for 
4 outlets 

KW Dummy Load. son (en­
cased with 50239) 

KW Dummy Load Resistor 
only.son 

Trap Dipole Co-axial . 
Fee der 

TrapOlgolewJth Balun 
3--wey Antenna Switches 

(for co-ax) .. 

£61.00 

£16.00 

£13.00 

£28.00 

ut.00 

£7.50 

YAESU 
FT101 E Transceiver £421.00 
FT2008 Transceiver and 

FP200 PSU . . .. £289.00 
Yoasu 301D ell solid state 

tC\lf 

FRI01 S Receiver 
FR101 0 Receiver 
FT401B .. 
FT224 VHF/FM 2m Mobile 

£5tt.OO 
£291.00 
£3to.OO 
£385,00 

Tranacelver • . £148.00 
Y0100 Monl1orscope £111.00 
FT221 .. .. .. £3St.OO 
New G/C Receiver FRG. 7 £1«.00 
Technlc.af Associates Audio 
Compressors £42.00 

U SED EQUIPMENT 
KW 2000 transceiver AC-PSU and mlc. Good condi tion, £115.00. Heathkit 58610 
monltorscopo. oxcollent£&0.00. 

Valves forYaesu, alc.,6BZ8, GU8-.-6-K0-,.. -6.-1-2A-X7A, 12BY7A, 12AU7, 6JS6C, 8146, 
6HFS, &LQ6, 6EA8, &GK8, 81468, &KO&, RCA Valves tor KW equipment, etc. 

Sentinel 2m Preamps end 2m canverlors/Europa trnna ... ertera, J Beams and Stolle 
rotators. 140' 14g ent. wire. lntule!ota, 52& 75 ohm co-ax, and UHF p luos, sockets 
and reducefl, G·Whlp mobllo antenna, Wlohtrnps1 Mast couplers. Hy·Galn 
vertical•, SWR 10(Twlnmotor), SWR/PWR Motors. 

A MTRON KITS 
TRADE INS WITHI PLEASURE, OUR STOCK OF GOOD SECOND-HAND 
EQUIPMENT CHANGES DAILY-tET US KNOW YOUR REQUIREMENTS. 
Cue to currency nuctuatlona prlee of Imported equipment are Jleble to alteration. 
ADO 121-Y. VA. T to 1tll prices e..cept usod equipment. 

HP TERMS AVAILABLE. CARRIAGE EXTRA ON ALL "EM S 

AXMINSTER1 DEVON EX13 50P Telephone 33163 
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LEE ELECTRONICS LTD 
01-723 552t CLOSED THURSDA VS G8JVL 

400 EDGWARE ROAD, PADDINGTON', W .2 
LONDON'S LEADING STOCKISTS OF YAESU. 
ANTENNA SPECIALISTS. STANDARD. ICOM 
BANTEX . JAYBEAM. REVCO. QM70. ETC. 

SPECIAL EXCLUSIVE OFFER 
P erspeK Dutt Coven designed a.nd manuf•chned by u1 to keep your VaHu • quip· 
ment In mlntcondttlon. Sultab1e for Model• FTt01, 1otB, FL1ot, FR1D1, FT201, FT·t01E, 
FL2100, FT277. FT288A, FRG7, etc. Price £C.OO oach Inc. VAT. Canfaoo 45p. 

FT301 , FT221 . FT220, FTGO, £3.00 each Inc. VAT. c 111r·Jaoe 4Sp. 

YAESU MUSEN PRICES 
FT.101 T/RX 1·8-30. 100W 12V £485 FT221R T/RX 2m. 'All Modo' £339 FR10fD Deluxe ·s· BC, FM £390 
FT301 D Dlortal Readout '301 £585 FT223 T/RX 2m. FM 23 chol. 12V FRIOISD Dloltal Readout ·s· £3S7 
FT301S IOW PEP '301 £340 £13t.50 FR1G100 OIQllal roadout '0' £480 
Fl/301 Extoroal VFD £6Z FT224 T/RX 2m. FM23 chol. 121/ .£1'8 SP101B E.xternal spenkor £15.50 
FP301 PSU/.s:pcnker £71 FT2Aulo T/RX 2m. FM Auto Scar FLIOI T.X. Ml-30MH1 23011 £3Z5 
FP301 D FP301 + Cloe~. Id cot £125 LZ15 FL2100B Lloeor 1·~W PIP £2411 
FTI58 T/RX3·5o·30 I/XO £175 S ig 80R T/RX 2m. FM 80 x 25kHz 12V FT101EE T/ RX Ml·30 AC/DC .£408 
FP75EI AC PSU/speoker £43,SO £220 FT101E TX/ RX wllh RF CLIPR £429 
DC75BOC PSU/speakor £43.SO FTl/250 Tranaverter 2m 12/23011 £ 131 FT10tEX ·e~· less DC PSU etc £361 
VC75 VOX and Compressor £18.75 CW Filler 35okHz £18 FV101 B Exlernal l/FO £82.75 
FT200B T/ RX 3·5·30 .£241 CW Filler 500kHz £18 FT401B T/RX 3·5-30 560W £385 
FP200B AC PSU/spcakor £54 Y0844 Doak mlctophone £18 SP401 E.xternel speokor £15.SO 
FRG7 RX ·5·30 coot. AC/DC £145 FTtOtS Rx 1"8·30, 12/2401/ L22I YC500E 500MHz 0·02 P.P.M . £285 

J AYBE.AM 70!4ml.144<2m l ASP ANTENNAS MICROWAVE 
D5/2m 5 over Sslot feed £11.00 A sp201. iW £3,23 MODULES 
DB/2m 8 over 8 slot feed £14.75 Asp629 £7.60 MMC sm. coov. IF 2-44~28-30 £18.00 sx Y/~m s element <roned ~IZ.M A span £13.50 MMC 70MHz eoov. 2.S-30 £18.00 
8XY/2m a element crossed £16.10 Asp393 £17.10 MMMC 70MHz conv. 28--30 + local 
10XY/2m 10 olom1.mt crossed .£21.30 AspE462 £7.23 osc. £20.00 
5Y/2m s clement yaoi £6.2:0 AspE667 £18.91 MMC 2m. conv. 28~30 + local osc. 
BY/2m 8 olomont yagl £8.10 Asp655 £ 14.44 £20,00 
tOY/2m 10 ole fono yagl £17.ZO Asp659UK £15.41 MMC 70cm. conv. 28-30 or 144-146 
1.CY/2m 14 ele long yagl £22.00 Asp Mag Mount £9.19 .£20,00 
04/2m 4 element quad £13.ZO MMC 1296/144 or28-30 £22.00 
0612m 6 element quad £17.60 ALL ASP ANTENNAS + 85p post 

+ 8%VAT. MMOO SO SOM Hz counter UZ.00 
PBM1012m 10 ele Para £20.SO MMD SOOP SOOMHt pre.scaler £2$,10 
PBM 14/2m 14 elo Pora L25.ZO 

ICOM RANGE MMT 432/28 70c:m. transvelol" £17.00 
DB/708 overB slolleed £12.SO MMT 02,1442m. transvertcr £133.00 
PBMtB/ 70 18 ele Paro £ 15.00 IC215 £144 MMT 144' 28 2m. lransvorti'r £71.00 
MEIM48/ 70 48 elo Mulli £17.SO IC240 £176 MMDOS0/ 50 Counter UZ.00 
MBM88/70 88 elo Multi £24.40 IC202 £152.IO MMC 435 A TV Converter £ZO 
12XY/7012 ele crossed .£24.00 ICZ!A £1'5 
4Y/4m olemontyngl £10.ZO + 121·% 11,AT. ELECTRONIC 
PMH2no 2 way harness £.4.75 
PMH2/4n1 2 way harness £7.60 DEVELOPMENTS 
PMH2/ C Clrc. phasing £4.10 ATP EX-COMPUTER EDL 144/28 £135 
PMH2/2m 2 way harness £5.SO P/SUPPLIES EDL144 £ 135 

A ll JAbum model• + £1 carriage 6V lo 2011. S.mpstablllsed. £18 + 8% 
EDL432P £135 

+ 121%VAT VAT. P&p £1.15 7·5amp aod 10 nmp 
W ave meter £17.60 

models a.l so avt1lloble to petson0;I SWR METERS 2m MOBILE RF ct1llers only. 

A MPLIFIERS 
SWR50A £1.90 
SWRSO £11.20 

QM70 PA144/ 2m 40 Watt £.lf.ZO 
KYOKUTO DIGITAL tt SWR200 £21.SO 

KLM 2m 160 Watt £155.00 10W Moblfe 400.CH. TX/RX £235 + PM2000 £45.00 
+ 121 % I/AT I/AT ALL + 8% I/AT. 

THE FRG7, GENERAL COVERAGE RECEIVER Ex-Stock 
UNPARALLELED IN ITS CLASS A N D NOW ONLY £145 + VAT 

The FRG7 Is n gonernl coverago eolld stiito rocelvor wlth spectnc.allons unparalleled ln Its prlc:e range. It uses m Barlow 
Wadley Ttlple·mh:, drift cancelllno loop tor contlnuous, eipin·1uned lnclualve coverage ot 0·5 to 30MHz with cn11bratlon 
accuracy better than 511.Hz:. Frequency sefectlon l a accomplishod by setting tho RF (pre-selector and range gwltc:h). dlnlllng 
up the required number of megahertz, then tuning the VFO knob as normal. 

The rec:cJvcr Is sensltlve(O·SuV for 10dB, S + N/N CSSB)) and sloblo (wl thln SOOHz for any 30 minutes after worm up) with 
A.M., SSS nnd CW modos catered for. A 3poslllon nudlo flll<tr, AF nttonuator, din.I lnmp conservation switch, recorder and 
phone sockets aro t1Uod. It ls mains powered, but should tho supply fall. or portablo operellon be requtred, 8 dry cells aro 
8Utontatlcal ly switched fn. 

ALL PRICES PLUS VAT 

YC500S 500MHz Couo1er I PPM £225 
YC500J 500MHz CouoterlO PPM £155 
YC355D 220MHz Couoter AC/ DC £139 
YC355 35MHz Couotor AC/DC £105 
YC801 Dig . Dlsploy 101 & 401 £110 
Y0301 Monitor SCOPO £123.SO 
Y0100 Monitor 2 tone o sc £118.00 
YP150 Dummy load/wattmoter £44 
FFSOOX Low nan filter £15.25 
Fan es for FTtOt £12.00 
QTR24 World time c lock £13.00 
Y0846 Hand mlc £7.50 

STANDARD RANGE 
TRANSCEIVERS 
Ct46A 2m H/ held £ 105 
a28 tow mobile £159 
C8600 IOW moblle £105 
C830 iw mnrino £131 
CSA Buo charger £16 
Mains cha.roar £3.SO 
Stubby antonm' £3.00 

FOK RANGE 
Mull. UI 1 70cm £211 
Mufll. II 2M £171 
Multi 2700 £391 
+ 121%VAT 

HELICAL ANTENNAS 
2m wllh BNC £3.15 
2m 259 plug £3.15 
+ 12i% VAT 

CO-LINEAR 
JllL·Co. lln 8. GdB O•lo, fully adlusl-
abla for max gain and mlnlntum awr 

£27.00 
Carriage £1.25 + I/AT 12;%. 

STOP PRESS! 
YAESU FT221R 

NOW £339 

+ VAT 

CLOSED FOR EASTER HOLIDAYS AND STOCKTAKING 6TH to 20TH APRIL INCLUSIVE 

RADIO COMMUNICATION 
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GAREX (GJZVI) 

V.H.F. lOUIPM!NT 
Brllh1h la BosU JapaneH 11 populart We c1n obllge ellhtr way, The Brltl1h 
Twomobllo H ever wH. now Jolntd by ltt Four metre countetpart. They 
feeture Tx, Rit and PSU for 12V OC lnputln a tlngte un1t 12~ X 8-" x 4l' · 
Full coveraae 1unabte AM/FM Rx with excellent V.F.O. •l•blllty even under 
mobll• condlllont. Profeulonal grade 1on1ltlvlly AND selecllvlly. Cruhd 
controlled AM/FM Tx. Bated on popular R/T componenta 1or e11e of Hrvlc· 
Ina and rudy avolfab111ty of 1paru. No price lncruseayet. Twomobll• £135: 
Fourmobll• £121.50 (Inc. VAT). 

It you would rather loin the Black Box Bandwaggon, we can recommend the 
UNIDEN 2030 Zm FM mobU• TJCfRx , all aolld s tate, 10W or 1W awllchable 
Tx wHh very low aputloua level, oood Rll: 1en1hlvlty, toneburat generator, 
12 channelt. ONLY £U0.63 lne. VAT (1Ht1.tela nuod. txtra xtelt £4.50 
per HO. 

Also In 1tock the NR56VF·12m Rx, with twitched full coverage V.F.O. 
and 11 xtal cont1olled channels. £54.00{ltH xtala-£2.41 each). 

An 1.1.e. brlnoa you full d~tallt of any of 1hn abovo. CredO fnclllUea 
av1ll1ble and Dart e.xchange1 welcome. 
R•lay GPO typo 3000. 10 coll. pull-In current approx 200mA. 1M+ 1B 
contacts, ldoa1 for p1u cut-out. 1Sp 
Painton (min. JonH) connecton, chauls mtg. 18 wav temate Up 

dllto, 6 way (2 pins at rt. anolee) male or female :Op eL S + : 17p 
Ceble mto. 1S..way female (e,omplete), tsp 

l nt.-arated cfrcultt (l'lew, full •Poe.> 
723voltage reg. TOSmc111ca10, 2/37V out 1t 150mA for5/40V In top 
SN76660 FM quadrature dotector &1.U 
C04001 AE quad. 2·1npul NOR oate for ton&-burtt oen. 2Sp 
NE&55 Timer torton.,...burtl oen. ortlme·out Indicator CSSp 
709 (To5); 741 (01L8) Op Ampa 30p H<h (S + IC"• (any mix) 20,Y. dloc) 

Toroldal lnv.,ter tranlformtra (with circuit•) 
Input 12V DC, output390V 200mA (doubled) 
Input t2V DC, output160/260V 160mA (doubled) (Ranger) 
HT choke tultabla for2·3kH:z fnver1cue 
Rectilinear pot. multllurn, Dreset. p.c. mto. (new) 

10._20. 25.tOO, 260, soo. 211. 2'5k, SSp each, any 5 + : 25p 

U.50 
C.10 

IOp 

Butterfly trimmer• la roe 2 x 17.!5pf, 2 x tOpf IOp 
10·7 IFT-(velvetype) 2i~ x f .. square double tuned 2Sp : 2 for 4Gp ; 6 for top 
Mobil• PS U 12V DC Input (noallng tor + or - E) translator Inverter 110. 

ZlO or 3SOV DC 81 180mA. output, fully 1moothed chatt1t eectlon, ulf .. 
conlelned. fully wired and teated. with clrc.ull £5.15 

Aa above, bul partly asaembJed (H cut out) complete with ell com· 
ponents. clrcull, Onlah·lt·YOUrtelt £A.SO 

BHC SOohm fr•• 1ocktt1 (new) 20p ea: 12 for £1.45; 50 for £4.to 
Neona min. wlte e nd. llP each, 10 lor 5Sp, 100 for £4,00, 
RHl•tor Kita. Et2 series, 22'1to1M. 57 veluH. 5% carbon fllm. IW or J;W 

(Dlense state) 
Starter peck, 5 each value (28$) 
Mlxtd pock. S each I W + ;w (510) 
St4.ndtud pock, 10 each(570) 
Giant pack, 2S each (1425) 

Replenbhm1nt• avallable 
PU:St UHF P fuo• + reducer Up each, 5 + : top. 
80231 UHF Socket panel mtg, 5Sp each, 5 + : 4Sp 
Numlcaton XN3 or equiv. 70p each. 5 + : '3p. 

a.co 
£4.15 
'4.15 

£11.15 

Hlcad Rechargeable celf1 U71h:e, new, Lf.05 each; 4-+ z 15p: to + i Up. 
Maln1 trantformer•. multltap oflmarlaa 

5tH»O-IS0.5t5V 2~mA, 50V, 50mA, 6V 2A. 6·3V 4A (12 lb) a.SO 
l'I0--0-110V 90mA. 50V SOmA, 6·3V 3·3 .... 5V 2A (S·S lb) a.so 
0-14&-232V 160mA, 26·5V IA, 13•iV SA. 50V 50mA (10·5 lb) a .IS 
Autoo-100-110-1so.200-2J0-240-250, 200VA a.as 

HT choke1, SH 80mA, 4H 2~mA, M5H 350mA. NH 125mA £1.25 
GARIX FM detector conv• nlon ready assembled wllh full flttlng In· 
1trudlon1. Tollor mode, easy.ntdeslgn for AM Cambridge, replaces • quelch 
board LS.40. Tran1lslor Vanguard (AM25n "Je relon £5.N. 

Suitable for most ru wlth 4S0-'70kHr: IF. Sno detall1. 

INTER SERIES ADAPTOR KIT. Super vaJue, up to 40 different com. 
blnaUon1 ot BNC, UHF. N, TNC & C aeries connectora, male a nd female. 
Complete In PVC wallel, tit.ts. 

We ar• • tod:lt1t ot REVCO aerl.aft for V.H.F.-Amateur, alldar•nd P.M.R. 
band tYPH 1vallable. 

AuthotlHd dlthibutor for J . H. Anoc:latH Ltd~, profeufonal Quality 
•witches. lndlcalo~ •nd apeclal productt . 

LJe t1 anllable covering Revco &.J. H. product1. 
Pye p.c. boards and other oarts aa Octobilr advert. 

Where componen11 .,e U•equlpment, th•:t are In oood condition. your 
ut11t1ctlon g"are nloed. Whatever poulble, full supporting date 11 glv•n. 
P1lcn q"oted ue lncl"t-lve of UK oott a nd packing 4 VAT. 

MaJI order onty. Sole addren for ord•r• and •nQultlH 
GAREX ELECTRONICS 

7 NORVIC ROAD, MARSWORTH, TRING, HERT8 HP2ULS 

PHONE CHEDDINGTON (STD 0296) 668684 
e.30pm-llt>m ANO WEEKENDS ONLY S .1 .. e. with all enqulrlH plea••. 

T & T ELECTRONICS 

Remember the "ZL-SPECIAL" ?, the compact 
H.F. Beam that was the trend setter of its day, 
well we've cut it down to size and are proud 
to announce the 

"ZL-2 MINI BEAM" 
a new concept in 2 METRE aerials. 

Consider the following features: * 6dB. GAIN OVER t), DIPOLE 
* - 30dB. FRONT to BACK RATIO * ONLY 12" LONG OVERALL * WEIGHT ONLY 20 oz. (0·56kg) * 150 WATTS POWER RATING * 16g. SEAMLESS DURAL TUBING 

If these details have whetted your appetite, 
this and other T. & T. Products can be seen on 
THANET ELECTRONICS stand No. P2. 
at the "ALLY PALLY RALLY" 

GJFEW G8BAM 

Only £7.00 post paid UK 
KUNGSIMPORT 

PO BOX 257,, S-434 01, KUNGSBACKA 
SWEDEN 
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AMATEUR RADIO 
EXCHANGE 

Proprietors: Brenda Aptaker, Bernard Godfrey (G4AOG) 

The Aladdin's Cave for the enthusiast, with a secondhand selection 
that is second to none. Come and browse ... Come and buy ... Come 
and have a cup of Brenda's coffee either way! 

NEW EQUIPMENT SECONDHAND 

Hundreds of items, including as 
we go to press, Heathkit SB104, 
Drakeline 4C, IC202, FT101 E and 
221 R, Trio and Eddystone 
Receivers, Termiprinter and VDU. 

Full range of Yaesu, lcom, Stan­
dard, FOK, Swan, Microwave 
Modules, QM70, Antenna Special­
ists, Bantex, Jaybeam, KW, Hy­
Gain etc. 

EASY TERMS 

UP TO 3 YEARS 
Phone for full details of current 
stocks and opening hours. 

* NOW IN STOCK * 
I C202/215/240 

FRG7. Multi 11 and U11 

2 NORTHFIELD ROAD, LONDON W13 9SY. Tel: 01-579 5311 

COME TO THE NORTH'S PREMIER AMATEUR RADIO EVENT! 
NORTHERN RADIO SOCIETIES ASSOCIATION ANNUAL 

CONVENTION & EXHIBITION 
BELLE VUE-MANCHESTER 

SUNDAY 14th APRIL 1977-doors open at II am. 

* TRADE ST AN OS * INTER-CLUB QUIZ * CONSTRUCTION CONTEST 
* RSGB BOOKSTALL 

*CLUB DISPLAY STANDS 
* GRAND RAFFLE 

*CLUB STAND TROPHY 
* RTTY & REPEATER EXHIBITS 

AMPLE CAR PARKS AND FACILITIES FOR THE FAMILY INCLUDING ZOO AND FUN FAIR I 

Talk-In for FM mobiles on 2 metres S22 and R6 (GB3MP) 
and on 70cms 433·2 MHz and RB4 (GB3MR.) 

Exhibition Hall entrance i s at rear of Belle Vue, opposite main car park (off Hyde Rd, AS7) 
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G3WCS 

INTRODUCING 

HAM-SPARES G4COO 

AT LAST •• 
A comprehensive range of electronic compo­

nents and hardware for the constructor and radio amateur. Both 
mall order and personal callers welcome. We offer a return of 
post service, all orders received will be dispatched the same day­
that's our promise. No more waiting for components to arri ve­
any out of stock Item will be advised to the customer by return of 
post, together with an approximate delivery date, and If required a 
full refund will be made Immediately. 
Stock Includes: Resistors, capacitors, transistors, diodes, 
Integrated circuits, chassis and boxes, cabinets end die-cast 
boxes, plugs and sockets, Veroboard, microphones, soldering 
Irons, knobs, panel meters, tools and much-much-more. 
A ll components (unless advertised as surplus) ere brand new 
and are not surplus or out of speclflcatlon In any way. 
NEXT MONTH: We shall be advertising a full range of British 
made extremely high qualit y plugs and sockets for R.F. These will 
Include: PL259, S0239, BNC plugs and sockets and 'N' type. See 
next month's edition for further details. 
Our Catalogue is now available and we Invite you to contact us 
either by letter or telephone for a copy. 

SPECIAL OFFERS FOR APRIL 
*•ndiWalt 
rot le tors 
Pl.259Pluo• 
PTT Mfcrophones 

Solder 

NE555Tlmers 
Ca11ottotnpes 
Antt x eolderlng 
Irons 
Tape recorder 
l evol motor• 
2200 GX users 

5% tolerance-Gold Band. Carbon firm. All preferred velun In 
stock. Any quantlly.1 peach . 
Normally 41p oech. Spoclal price 40p each. Reduce re Up. 
Dual Impedance 600 ohm end 50 kohm. Rather 1lmttar to T rio 
TS700/7200 mlerphone but with eliohtly len baH. Good 
communlc1Uon quallty. Smooth action PTT button. 
Normal pdco Q.$0. Offerprlco C'l.50. 
Speclal purcha:ae ot 1•t1b reel• of Mutth:oro solder. Only a 
Umlted Quantity of theao, ao tlrel come-nrst •erved. £3.00 
porreel. 
Normal prlce6Sp each. Offer price 5Sp each. 
All screw fixing In library cues. C60-30p. C9()......40p. 
15 watt and 25 wait Vefslons. Normally £3.75, Offer £3.00. 

Very email uncallbratod meters. Ideal 11 batteryatate Indi­
cators when 1ultabl)l 1huntod. Various usee. 4Sp each. 
Stlll avallable, small r<1placement microphone Inserts wlth 
smooth rosponeo. Same output a s orlglnal ln1orl: ao no odJutt· 
ment to tho rig reQufred. Sult any rig wit h 20()..600 ohm Input. 
£1.50o•<h . 

Business hours: Monday lo Saturday flam·5.30pm. Half day Wednes­
day. 
Terms : Cheque with order or you may telephone with an Access 
card mail order. Postage on all Orders 25p Extra. 

QUALITY COMPONENTS & ACCESSORIES 
262 KENSINGTON, LIVERPOOL L7 2RL. TELEPHONE 051-264 9924 

YOU OWE YOUR RIG 
A GOOD ANTENNA! 

The World·tamoua JOYSTICK VFA (Vatlable Frequency Antenna) 
SYSTEMS continue t o PfOVe their worth In many amateur station• world· 
wrde and In GovernmentcommunlcaUon. T unH contlnuou• ly0·5/30·00MH1. 
a_nd can be lnatatled In any location. Com•• 1n eully auembled form. 
canlage paid, VAT fnc1uded. Glowing teetlmonlala from many uaera on out 
ftltl. 

SYSTEM 'A' 250W. p.e.p. ORlor thoSWL £36.00 
SYSTEM 'J' 500W. p.o.p. (lmPfOVed 'Q' on receive) £42.60 
PARTRIDGE SUPER PACKAGES 
Completo Radio Station.a for any Location 
A.11 Packaoea featuro the World Record Joy•Uck Aorlal (Sy1t•m •A'). 
wJthl ftfeecf.,,an noceHary cabloa,matchlng communlcatlon headphonos. 
Delivery Securlcor our r lok. ASSEMBLED IN SECONDS! BIG CASH 
SAVINGS! 

PACKAGE No.1. :1'1~ve wllhR.300RX.SAVE £210.55 

PACKAGE No. 2. ~_:~~·::2~1~theFRGlRX. £193.11 

PACKAGE No. 3. ~~.!0 r:· ."::~.c.~;1~.~·h~.~~qu':1r~ ~:::.:;.·:. 
~::;:;~~~ !~~-~~·~~~E ~~~'.;,~MC 13 Rx, with oil tho £154.86 

RECEIVERS ONLY, ln<lu•lve delivery etc. 

R.300 £184.50 FRG7 £162.00 SMC 73 £128.81 
For further d1t.all1, aend llp atamp. 
You can phone your Acc"a ot Barclaycard number, rlno Ol4312SU(or82lll 
aftor omce houra.) 

BOX 6, PARTRIDGE ELECTRONICS LTD 
Partridge Hou1e, Pto1poC"t Road, Broad1taln, CT10 1LD 

G3CED (Caller• by appointment) G3VFA 
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CB ELECTRONICS 
UNIT 3, 77t ORMSKIRK ROAD, PEMBERTON 
WIGAN WNS SAT Phone Wigan (0942) 2t6567 
Also at: N .W . ELECTRONICS, 769 STOCKPORT RD., 
LEVENSHULME, MANCHESTER 19. Tel : 061·22' 4911 

Not Just another new firm, but people with a w ealth of 
technical experience and know-how relating to 
amateur radio techniques, requirements and servicing, 
who will always be pleased to advise and assist in all 
resp ects whether it be sales, service or information. 

HOW TO FIND US 
From M6 Junction 26 follow signs for Wigan A577. At first 
traffic tights (T Junction) turn right towards Wigan. At next 
traffic lights you are there but turn left, then 10 yards turn 
right by telephone kiosk and shop Is sllghtly to your right. 
Plenty of parking space. Distance from motorway i mlle. 

From Wigan follow A577 Ormskirk Road to traffic lights at 
Pemberton (Swan Hotel on your left). Turn right then 
10 yards and right again by telephone kiosk. Distance from 
Wigan 2i mlles. 

SEE US FOR YOUR REQUIREMENTS OF: 
YAESU HF A VHF Racelvera, Tranacelve-ra, etc. 
UNIOEN HF & VHF Transcolvers. 
ELECTRONIC DEVELOP· 
MENTS 
J , BEAM LTD. 
HY GAIN 
C.D.E. 
BEL COM 
S.S.M. 
WESTERN ELECTRONICS 

VHF Tran•vortors. Llneara, W avemeter.a. 
VHF Antennu. 
HF Antonnait 
Rotetora 
VHF Transcetvers 
VHF Convortora, Tranavortora etc. 
A ntennas, Mu!Uband Traos. Antenna 
Swltches, Towers. etc::. 

Part uchancts welcome H.P. and credit terms 8.A.E.allenquirits 
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STEPHENS-JAMES LTD =~~~:~MeER Shop Hour• t.30am to 5.30pm Mon. to Sat. 
Euy access to the Ml. M6t, MG:, Ml3 -
NO PARKING PROBLEMS 

47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 0942 676790 SWL Tuning Unit Mk I 2-30MHz .• £17.50 
£15.00 
£8.75 

£80.75 
YAESU MUSEN 
FT101 E Transceiver •• 
FT200B Transceiver .• 
FT401 B Trnnacolver •• 
FT221 Tron8eelver .• 
FR101S Receiver 
FRIOIS Digital Receiver 
FR101 O rocelver 
FRIGID Dlgllol Rocclver 
Fl.2100 Llnollf AmpllOer 
Y0-100 Monltorscopo 
YOB« Deak Microphone 
Y0866 Hand Mlcroi>hone .• 
FRG7 Recelvor 

DRAKE 
R4C Racalvor •• 
T4X Transmitter 
TR.fC Transcalver 
AC4 AC Pgu .. 
MS4 Spe..ker •• 
SSR· 1 Receiver 
SPR-4 Rece iver 
Low Pass Fiiter 

DECCA COMMUNICATIONS 
KW:204 Trnin1mltter 
KW107 Antenna Mfttch 
KW109 Anlonno Motch 

£432.50 
£32e.OO 
£411.00 
£403.87 
£33U7 
£431.00 
£434.75 
£540.00 
£%7t.OO 
£13'.00 

a.so 
£20.00 

£ 1fl.OO 

£450.00 
uso.oe 
£450.00 
ao.oo 
£21.00 

£11S.OO 
£510.00 
£18.00 

£281.25 
£87.75 

£101.25 

2m8 Elemont • . 
2m 10 Element 
PBMt4/2m Parabeam 
2m S over 5 
2m 8 over 8 
2m Ground Plano 
2m Croucd Olpolo 
SPM Portoblo Masi •• 
8 Element Croaeod 2m 
5 Elament Crossed 2m 
2m' Element Qued •. 
2m 6 Elemonl Quad •• 
D8/70cms 
PBM/18/70Cma •• 
MBM48/70cms Mulllbcom • . 
MBM88/ 70Cms Multlbeom •• 

MICROWAVE MODULES 
MMCS44 2m ConvertEir 
MMC/144 LO 
MMC70 
MMC/70LO 
MMC432 
MMC1296 
MMA 144 Pre-amp 
MMV1295 
MMT432/28 
MMDOSO 

£9.11 
£18.35 
£211.35 
£12.37 
£11.59 
£1.42 
£8.M 
£11.50 

£18.11 
£1•.51 
£!(.IS 
£11.80 
£14.06 
£ 18.IS 
£11.IS 
£28.32 

SWL Tuning Unil Mk II 550kcs-30MHz • • 
NY·KING Morse keys 
KA TSUMf EKIS clecironic kcycr .• 

S.T .E. MILAN 
ARAC 102 2 band Rectlvar 
Alai 222144-ICSMHt AM·FM TX .• 
ARIO 28·30MHz Receiver Module 
AT222 144·145 Transmllter Modulo 
A04 FM Olscrlmlnalor 
AA 1 Audio Module •. 
AG10 Tone Generator 
AT2310 Channel Cryatal Tx Module 
AT20 10 Channel Cryalal Rx Modulo 
ALB Linear AmpHnor Module 
AS15 slablllaod 12V de boord 
AK20 2M FM Transcofvor •• 
AK.20 FM Transceiver kit •• 
Bug 20 Erecttonlc keyer 
TECHNICAL ASSOCIAT ES 
Audio Comprct11or 
Notch Fiiter 
Band Pesa Filler 
Crystal Calibrator 
Proisoleclor 
SECONDHAND EQUIPMENT 
Yaesu FR0101D Receiver 
Barlow Wed loy XCR30 Receiver . . 
Yaesu FV400 VFO 

£100.00 
£128.00 
£37.50 
£50.00 
£5.00 
£4.25 
£4..50 

£39.00 
£52.00 
£27.00 
a.oo 

£170.00 
£110.00 
£1oe.oo 

w .n 
£25.60 
£25.60 
£21.37 
£25.70 

KW Antonna Switch £8.44 
£8.56 

£247.50 
£138.50 

£9.00 

MMD SOOP •• •• •• •• 

£20.25 
£22.50 
£20.25 
£22.50 
£24.75 
Ull.12 
£14.R 
~.TS 

£109.11 
£69.TS 
£28.11 
£18.87 

£1•UZ 
£8U7 

Yaoau Fl101 Transmitter . . 
Eddystono 830/7 Recolvor • • 
Eddy• tono 730/• Receiver 
ARAC102 Receiver 

£315.00 
£100.00 

£40.00 
£300.00 
£395.00 
£125.00 

£80.00 
£195.00 
£275.00 
£40.00 
£45.00 

£275.00 
£355.00 
~.oo 

£40.00 
£95.00 

£120.00 
£195.00 
£195.00 
£40.00 

£350.00 
£80.00 
£25.00 
£70.00 
£ 15.00 

£450.00 

KW Balun 
KW1000 Linear 

MMD 050/5000 Frequency Counter 
MMT432/14'4 

K W202 Rccol\ICf 
KW Traps 

BELCOM 
liner 2 Transceiver .. 
Liner 430 Transceiver 
NR-56 Tunable FM Receiver 

£184.SO 
£290.00 
£54.00 

MMT 144/28 

UNIDEN 
2020 80·10m Tranlicelver 
2030 2m Fm Transceiver 

£485.00 
£178.37 

Trio TX599 Trenam!Uer 
FT200B TrtH'IStelver •• 
Yaetu FVIOI VFO 
NRS6FM Recel'ler 

OMEGA 
TE-701 Antenna Noise Bridge 2·30MHz •• 
TE-702 Ant<nna Nolie Bridge 2·2lOMHz 

£21.00 
£25.00 

G-WHIP MOBILE ANTENNAS 
10-15·20m Helical Whip 
Basemoul"t 

£18.10 
£2.20 
£5.47 

£13.35 
£5.04 

Yaesu FT200B Transceiver •• 
Yoesu FT401B Transceiver . • 
Yacsu FT200 Transceiver • • 
Trio 9R590 Recolver 
Trio QR668 Receiver 

ROTATORS 
ARSO 

Colla for LF Sands each 
Flexlwhlp Basic wllh mount 
Colls for oil bands each 

Orako SSR .. 1 Receiver 

AR40 
co.u 
Hom II 

£42.11 
£48.M 

£ 100.13 
£1:13.31 

CALLETTI VHF Anlonno range 
2m Ground plane, 4 radlal1 £13.St 

£12.00 
£11.00 

Trio TS510 Transceive r 
KW2000A Tronsc:ol>Jor 
Heathkit RA 1 Receiver 
Yaesu FR1010 Receiver 
Healhkll SB520 

HY-GAIN 
... 2m Gutter mounted moblle whip 
1· 2m Standard mount moblle whip 

Collins KWM2A N. Blonker 
Heathf(lt IS..1100 FroQ. Counter • • 
Trio Bond Pass Filler 12AVO 10-15·20m Verllcal .. 

14AVT 10-44m Vertical 
18AVT/WB 1G-80m Vertlcol 
TH8MK13 Tri bander B.am •• 
TH60XX Trlbander Beam 
BN86 Bolun 
Bumper Mount 

ATLAS 
210X Tnmscelvor 
21SX Transceiver 

£31.80 
£$3.43 
£72.61 

£1'0.17 
£ 15:1.30 
£20.25 

£6.75 

£482.50 
£482.50 

ACCESSORIES 
UR43 SOohm Co-Ax per metre 
UR67 SOohm Co·Alt por metro 
300ohm twin feeder .• 
70ohm twin feeder 
7Sohm low loss co-u 
Sinale meter SWR Meters •• 
Pl.259 Plug1 
50239 Sockol1 
Cablo roducor1 
Line connectors 

flp 
45p 
10p 
!Op 
Hp 

£10.20 
50p 
4Sp 
11p 
75p 

Droke TR4C & AC Psu 

Stamped addressed envelope please with ell oenerel 
enquldes. Postage extra et coat. OellverlH free In 
aome areas. 

.IAYBEAM ANTENNAS 
4m 4 Element •• 
2m 5 Eloment .. 

£11.47 
£1.M 

Junkers HoeV)I Outy Morse Keys • • 
Baaur P:iddle Unit •• 

£28.50 
U.11 

ACCESS AND BARCLAYCARD FACILITIES 
Full alter sales service. All oqulpmont air tested and 
sold from abovo premlaea. Wo do not employ any 
part-llmo tales sblff or aell to ptl'late lndlvlduals for 
resa le. On the apotHP nod crodlt lac1Ut1e1 ovaJlable. 
Part oxchonoes welcomo. ln1tanl cath p aid for good 
cloafl equipment or we wlll sell your uqulpment tor 
you at a small comml11lon. 

G2DYM AERIALS 
ANTl-T.V.I. AERIALS INDIVIDUALLY DESIGNED BY 
EX-B.B.C. TRANSMITTER AND AERIAL ENGINEER. ALL 
CUSTOM BUil T FOR THE TRANSMITTER OR S.W.L. GSRV's, 
G2DYM's, WIDEBAND S.W.L. TYPES, DESIGN AND AD­
VISORY SERVICE. Details- LARGE S.A.E. and 3 Stp stamps. 
LAMBDA ANTENNA STUD FARM, WHITEBALL, 

WELLINGTON, SOMERSET. 

JAMES & MARTIN ELECTRONICS LTD 
Staines Road, Feltham, Mlddx. 

PROTOTYPE AND PRODUCTION METALWORK 
Specialists to the Electronics Industry. Panels, chassis and 
sheet metal details. Milling, turning, drilling. Machining In all 

metals and plastics. G3VVB. 
T el. 01-570 3127 Plant list on application. OS Ref TO 113748 
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SPECIAL OFFER. CA3081IE, £1.70; 2N3866, l50p; 2N3553, £1.ZO; 40673, 50p ; 
2N5180, SOp; 3N20t, 70p; 2m. UV FM TX boord. Phnao modulnlor 51<Hz deviation 
mu. Size: 140mm >< 82mm x 23mm. HC25/U Crystal. Mulllpl/catlon X12. Sant 
foro..,aluation1 P.4.P.30p. 13V 3W £23,2N4427,IOp;CA3001, L1.50;2N5913, £ t.SO: 
2N5945 (4W, BdB). £1.00; 2N5948, £11.00; 2N5&4t, £4,00; ZTX327, 60p; 40964, 
£1.olO; 40965, £1.50; 2N3375. £2.00; OC202, !Op; PT3500, £ 1.20; BLY33, £1.10; 
2NSSllO, £4.50: 2N5591, £1.00; 2N3632, £1.00; 2N6080, £4.50: 2NeoBt, £5.50: 
2Nli082, a.oo; 2N6063, £11.00; 2N6084, £12.00; 2N5842, £8,00; 2N5843, £11.00 ; 
BYFSO, ZOp; BC108, !Op: BC183l. 10p; BLW39, C.00; 2N3478, COp; 3N202, IOp ; 
MPF102, '10p; 40841, SOp; BC167A, 10p; BSYllO, 30p; 2N390C, 10p; 2N3905, !Op; 
lnteora led Clroulll: CA3007, £1.00; CA3014, BOp; CA3018, 70p; CA3023, BOp; 
MC1550G, 50p; MC1596G, £2.00 ; CA3000, £ 1.00; Sl620130C, £1.00: MCl741CG, 
SOp: 2N381SI, 20pj 2N2270, 40p: 2N2369, tOp; Tronsmltter tuning capacitor 79pf, 
£1.SO; $0239 sockets, .SOp; N socket to BNC socket adaptor, £2.SO i N socket to 
N plug, £2.00; N plug to N socket, £2..00; HC25/U crystAl 1ockot1 p.c.b., f5p: 
2 polo 3 way rotary •witch, 80p; 10·7MHz crystal fllter• , 50 or 25kHz channel 
spoclng, £1S.00.2N2369(ex) Ip Minimum order £1.00. Moll order only, P. & P. 20p. 

HELLER ELECTRONICS 
49 BloHom Wa ye, Hounelow, Mlddx., TWS IHB 
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KW 107 ANTENNA TUNING 
SYSTEM 
lncorpon1tes E-Z match, SWR/RF 
Power mct~r durnnw load. Antenna 
switch. Hloh power version KW 109 
Ja av11llablo. 

KW 202 RECEIVER 
One ol the Onost Amateur Sand 
Receivers on tho mi1nltot. SSB fllter 
and "Q" muUlpllor. Excellent untl· 
l ivlty nnd striblllty. Two speed tuning 
10-160 metros. 

WrHe or phone for catalogu e 

Communications Products 
DECCA COMMUNICATIONS LTD 

• Easy terms on 
equlomenl a~allable 
over 12, 18 O' 2$ 
monlhs 

Cramptons Road, Otford, Sevenoaks, Kent TN14 5EA. Telephone: Sevenoaks (0732) 50911. 

SENTINEL SUPPLY 
20a WADDON ROAD, CROYDON, SURREY 

COMPONENTS 
(Please mark for the Attention of the Components Division) 

CRYSTALS lo12m nppllc•liona all In HCG £2.20 

TX 
S·0833(S20), S·OM7 (S21). 8 ·08(!1 (522), S·OS97 (R3), 8·06tt (R4). 8-!>625 (RS), 8·0638 
(R6), 8 ·0652 (R7), 8·1000(14S·S) 

RX 
«·9333(S20), « ·9416 (521), 44-9500 (522), « ·95S3(S23J. « · i916 (R3). 4S-oo83 (RS), 
45·0166 (RB). 45·0250 (Rl), 44'~ (145), 45-0333(U5·8). 101'0000 HC18 £2.20 

CRYSTALS HCI £0.50 
5·2539, 5'2750. 6·6388, 7'3222 

THYRISTORS 
8TX47-1200R 35p 

All avalleble Ex Stock, ln9tont rerund Hnot avaUablo. 
Ptlces lor componenta are Inclusive of all e1.tns.1. 

too mixed new ITI diodes, IN41.S's, 107511, otc. £1 .30 Inc, pt.. p 

100 mbed new and marked sm~ll sfonol hanslstors. Pack Includes ectoa, 
8C148, BF194, 8F195 £3.30 Inc. p & p 

200 mixed new and marked transistors. Pack inc:rudcs 2N305S, B0131. BFYSO, 
ACl28 £7.to Inc. p & p 

200 mixed resislors £1.30 rnc. p & p 

New Alumlnlum Box•• 128 X 44 X 38mm. ldoal fot ftlterJ, signal lnlectora, 
etc. 4 for £1.30 Inc. p 4 p 

281b ba.rgaJn patc:el sluftod with hundreds of new reslslor.s, capacltorsi etc •• 
and many other lntet'esllno ofeclronlc lhtms U.50 delivered 

MAIL ORDER ONLY AT PRESENT 
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BREDHURST ELECTRONICS 
ARE YOU HAVING PROBLEMS SELLING YOUR 
SECONDHAND GEAR ? 

-Then call us for a realistic price offer. All commercial 
amateur equipment considered. Spot cash ready. 

NEW EQUIPMENT IN STOCK 
ASP Antennas 
HQ1 Minibeam antennas 
FOK Transceivers and accessories 
Trio R300 receivers 
Rotators, coax, plugs, etc. 
Yaesu transceivers 
Microwave Modules equipment 
VHF Absorption Wavemeters 

HP-PART EXCHANGE-ACCESS - BARCLAYCARD 

CALLERS BY APPOINTMENT 

WILLOWBROOK, SCHOOL LANE, SUNBURY 
TARPORLEY, CHESHIRE. Tel Sunbury (0829) 260708 

Northern Distributor for Waters and Stanton G30QT 
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P.M. E L E C TRONIC 
S ERVICES 

N.B. 
NEW 

ADDRESS 

2 ALEXANDER DRIVE, HESWALL, 
WIRRAL, MERSEYSIDE, L61 6XT 

Tel: 051·342 4443 or 051...Sn 8918 (4.30·7.00pm) 
Cables: CRYSTAL. BIRKENHEAD 

VAT-PRICES EXCLUDE VAT, WHICH SHOULD BE A DDED AT THE HIGHER RATE (t2i%1 FOR ITEMS MARKED CHI AND AT THE LOWER RATE (8%1 
FOR ITEMS MARKED (L)-OVERSEAS ORDERS (Inc. Eire and Channel l sloa) NO VAT CH ARGEABLE. 

2M TX & RX CRYSTAL AVAILABILITY & PRICE CHART 
CRYSTAL 
FREQUENCY 
RANGE 
USE(TXorRXI 
and H OLDER 

OUTPUT 
FREQUENCY 

144•030 .. 
t44·4/433·2 .. 
t44·480 .. 
t44·600 .. 
144·700 .. 
145·000/SO •• 
14S·050/R2T .. 
145·07S/R3T • , 
t45·100/R4T .. 
t45·125/R5T .. 
145·t!O/R6T .. 
14$·17S/R7T .. 
145-200/RST . • 
145·300/512 .. 
145•350/514 .. 
145·400/516 .. 
145·!00/520 .. 
t45'S25/SZ1 .. 
14S·SSO/S22 •• 
t45·57S/S23 .• 
t'5·600/524 •• 
145·&eo/R2R .. 
t45'615/R3R .. 
145·700/R4R .. 
145·125/R5R .. 
145•7SO/R6R .. 
145•77S/R7R .. 
145·800/R8R , , 
145·95 •. 

::> 
;o 
u 
J: 
,( 
':-;: 
~ 
b 
a 
b 
b 
b 

• • • • • 
a 
• • b 
b 
b 

• • 
a 

• • 
b 
b 
b 
b 
b 
b 

• a 

~ 
fl 
J: 

~ ;: 
::; 

"' 
b 
b 
b 
b 
b . 
a 

• 
a 
• 
a 
a 
a 
b 
b 
b 

• 
a 
a 
a 
a 
b 
b 
b 
b 
b 
b 

• 
b 

2 
!'.! 
J: 
,( 
':-
;: 
~ 
b b b b b 
a b b c b 
b b b b b 
b b b b b 
b b b b b 

• • • • • • b b • b 

• b b • b 
a b b • b 

• b b • b 
a b b • b 
a b b • b 

• b b • • 
b b b b b 
c b b b b 
b b b b b 
a • • • • 
a • • C • • • • c • • • a c • • • • c • • 
b a b b a 
b • b b • 
b • b b . 
b a b b • 
b • b b • 
b • b b a 

• a • • a . a b b b 

PRI CES: (a) U.:lf, (b) and (c) £2..90 + VAT (H). 

b b b b b b b 
c b b b b b b 
b b b b b b b 
b b b b b b b 
b b b b b b b 

• • • • • • c 
• b b b b b b 

• b b b b b b 

• b b b b b b 

• b b b b b b 

• b b b b b b 

• b b b b b b 

• b • • b • b 
b b b b b b b 
b b c c b b b 
b b b b b b b 

• • • a • • c 
a b a • b • b 

• b • • b • b 

• b • • b a b 

• b • • b a b 
b b a a b a b 
b b • a b • b 
b b a . b • b 
b b • • b • b 
b b • • b • b 
b b a a b a b 

• b • a b a c 
b b • b b b b 

AVAILABILITY: (•)end (c) stock Items, normally available b:t re1uro (we have 
over 4,000 Items Jn stock}. (b) Four weeh normnUy but It Is qulto posslblo we could 
be able to 1uppl:t from stock. 
N.B. frequonclea aa llated above but In alternative holders and/or non~atock load1 
are avallable at per code (b). 
ORDERING. All we require to know 11 (1) Output frequency, (2) Cryatal fr~uel"lcy 
range, (3) The holder, and (4) Either the load capaclbtnce(pfs) or equlpmtlnt. It la not 
euentlal to give the erect frequency, though It would be of assist.nee to qucte U U 
known. 

J APANESE A ND A MERICAN EQUIPMENTS 
With tho ever lncree1tno popularlly of Japanete equipment• we ha'V&fut1her expanded 
our range of stock cry1tala. We can now aupttlY for YAtSU (FT2F, FT2FT, FT2 Auto, 
FT224), most of the ICOM ronge and 1he TRI O-KENWOOD range. W o con also 
IUPPI ~ from stock cryatals for1~. HEATHKIT HW202 and HWt7A. 
YAESU FT2Zt CRY5TAL5NOW IN STOCK, ALL AT £2.to + VAT(H). All popular 
channel.-.For repeater u1e e.dvlse xlal frequency required as earller model• have 
different ahlft xtala to later FT221R. We can a l so supply the cryatal to give NORMAL 
"tune to RX" working (ea FT221R) For 70 cm we can aupply the 1.6 MHz ehltt J1:tal for 
direct uso wllh a MICROWAVE MODULES MMT432/144 which we can aupply for 
£ t33.00 + VAT(H). 

G8MWW OFFERS ••• 
UR70, 75 ohm coax at t op per metre, post 2iP per metro. t,000 mixed carbon fllm 
RESISTORS, not more !hon 1 of each type, £4, po&t 15p. COPPER PCB, mixed 
pack ot approx. 14 pl ece11, £1, post SOp. UR95, miniature nylon 50 ohm coax, .Cip 
per metre Inc. post. 10 mixed HC6U xtals, my choice, £t.OO post 20p. 8 way 
screened cablo et Up per metre, post 2ip p()r matre. 30,000 l.lala In stodl., SAE 
for lists. 

W. H. WESTLAKE, CLAWTON, HOLSWORTHY. DEVO N 

F.A .W . Elect ronics for ASP Antennae 
AS? 677 2m f. wove .. 
ASP 629 2m i wave .. 

£16~00 ASPE 66770cm SdB col linear £11.20 
£9.00 ASPE 462 70cm 3dB co11inear £1,40 

All lypes of mounlinos and ASP antennae available. All prices lnctuslve. 

61 HOLCOMBE CRESCENT, IPSWICH , SUFFOLK I P2 I PW 
T el: Ipswich (0473) 58815 cvonlnos and weekends 
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CRYSTALS FOR THE NEW BRIT ISH 70CM CH A N NELS 
We-'• slocklng lho tollowlng chonnols RBO (434-60/432·00), RB2(434·65/433·05), RB4 
(434'70/433·tO), RB6 (434·75/433·15), SUS (433·20), RB10 (434'85/•33·25), AB14 (434·95/ 
433·36), SUt8(43,N5) nnd SU20(433·SO)- TX end RX lor uso wllh; PYE UHF West min• 
stcr (W15U). UHF Combrldgc (UtoB), Pocl<elfonc (PF1) end STORNO COL/CQM 662 
nll nl £2.l&plu_s VATCH). For the U450L Bnso Station we have the TX crystals for nll the 
aboYe ch.innels _plus the RX cryslnls lor SUB nnd RB14 also al £2.36 olus VAT(H). The 
RX cry.stals for R82. R84, RB6. RB10, SU18andSU20for use In the U4SOL Base Station, 
tooether with the TX and RX c,yslals for the remaining SU channels (SU12··433·30· 
RTTY and SU26·43J-.40) for all lhe above equipments are .ovallnble nt £2.90 plus VAT 
(H) delivery as: per class (b) 2m Items. 

4m CRYSTALS FOR 70.26MH z- HC6/U 
TX8·7825MHz and RX 29·7800MHz .. .. .. ot £2.3& each + VAT (H) 
RX 6·74UMHz .. .. .. .. .. .. ot £2..90 oach + VAT (H) 

f0•24SMH z "ALTERNAT IVE" l.F. CRYST ALS-£2.31 + VAT (H). For use In 
PYE nnd other equipments with 1(MMHz and 456kHt l.F.s to get 'Id of the 'jblrd~'* fust 
above 145-0MHz. In HC6/U, HCt8/IU and HC25/U. 

CRYSTAL SOCKETS-HCl/U, HCt3/U and HC25/U (Low lo11)16p each + VAT 
(H) + tOp P. &. P. per order (P. & P. froe If ordered with cryt lala) • 

C.ONVERTER/T RAN SVERT ER CRYSTAl.S-HCtB/U 
Alf at o£3.00 + VAT (H). 3&·11666MH> (144/211), 42MHz (70/28), 68MHz (t44/28), 70MHz 
(144/4), 11MHt (144/2), 95MHz (1142/52), 96MHz (1,296/432 144), 101MH> (432/28). 
t05·6686MHl(1,296128) and 1 t6MHz (144/28). 

CRYSTALS S PECIALLY MANUFACTURED FOR AMATEUR USE 
TO CUST O MERS REQUIREMENTS 

Now aupplled •o our new Improved amateur speclflcatlon (temp. tot. ±30ppm 0·60°C, 
od). tol. ± 30ppm)u followo: lnHCW1·5-2MHz£U5 + VAT(H) and HC6/U2·t05MHz 
and HC!8/U and HC25/U 4·105MHz o£3.00 +VAT (H). Oellvory u1uatly 4-6 weeks. 
Please olvo circuit conditions (l.o. toad In pf elc.) when ordering. Fundamontale 
(H-21MHz) will ba supplied to 30pf circuit condlllons, and overtone• (2M05MHl} to 
aotlea resonant conditions unleas otherwl10 spec:tned. For detalls of closer tolerance 
erytlBls ploase nnd S.A.E. 

T EST EQUIP MENT FREQUENCY STANDARO CRYSTALS-
100kHz In HCt3/U, U.15 + VA T(L). 
1MHz and 5MHz In HC6/U and 10MH> ond 10-7MHz In HC6/U and HC25/U, £2.80 + 
VAT(L). 

B URNS ELECTRONICS 
We are the Northern Appointed Aoents for B URNS K ITS etc. nnd can supply most 
of their producltil ftom a1ock. 

MODULAR CO MMUNICATIONS SYST EMS 
for tho RTTY enthual11t we can recommend and 1uppl)' the uMCS" range of prod· 
ucta. Thia Includes lermlnal units. AFS keycrs, mngnot drlvora for TTL Interface, 
telegraph dl1tor1lon meaaurlng adaptor, RTTY audio processor, power units, etc. etc. 
For the CW man we have Iha uM CS" CW filter which glvas three stages of acttvo 
fllterJng. Pleue 1end S.A .E. for fu!I details of the .. M~S" range. 

ANZA C MD·1CMI DOUBLE BALA NCED M IXER 
5-IOOMHz aupplled with full detail s for only £5.15 plus VAT (L). 

C R YSTALS FOR PROFESSIONAL USE 
CRYST ALS T O COMMERCIA L SPECIFICATIONS 

We can SUPDIJ' crystal& to most commerclal and MIL epeclOcatlons, wUh an express 
ael'Vlce for that urgent order. Ptenso send S.A .E. for details or telephone between 
4·.30-7pm and ask for Mr. Norcllfte. 

T ERMS: CASH WITH ORDER- M AIL ORDER ONLY-S.A.E. W IT H ALL 
ENQUIRIES-PRICES INCLUDE P. & P . (BRITIS H ISLES) EXCEPT WH ERE 
STATED-OVERSEAS CHARGED AT COST. 

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 chan&ins rtodct of o volt rone• of •quipment. 
Co;1'1 or Hire Purcha1• termt cosily arran&ed. 
Part e.xchanie• welcomed. 
We ore •spoc cash' buyerrfor ofmoJt all electronic equipment . 

Send S.A.E for our lateat ll1t of ovor SO receivers and menr other Inter· 
••ting ltemt. 

R.T. & I. ELECTRONICS LTD. 
AthYlll• Old Hall, A1hvlll1 Road, London E.11 Te/: 01-539 4916 
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SOLID STATE MODULES 63 WOODHEAD ROAD, SOLID, LOCKWOOD, 
HUDDERSFIELD, HD4 6ER Tel: 0484-23991 

TRANSVERTERS2 METRE OR~ METRE EUROPA B * 200W Jnput50Y.efficlency.200mWdrlve. * 2dBN.F.30dB gainonrecelvo. * -80d8 1purlous responses. * Prlco: U7.71 + VAT ~ £110.00 comploto to pluo Into Ya&su equipment. 
EX STOCK. 

EUROPA COMPLETE POWER SUPPLY TYPE CPStO, Price: £40.00 + VAT ­
£45.00. 

N EW SOLIO ST AT E EUROPAS 
EUROPA SS2 metre transvener Prtco: £80.00 + VAT - £90.00 Exsrock. 
EUROPA 70 70cm lransverter Prlco: £14,45 + VAT- £15.00 Ex stock. * Ootratoa from 12V AC or DC. * 10W OUTPUT. * 2dB N.F. for2 moires, JdB for 70Cmt: gafn30dB, IF~MHz. 

CONVERTERS S ENTI NEL D UA L GATE M OSFET CONVERTERS 
2 matru, .a metr~s. Marine Sand, Sa1tllllo Sand. other freque.ncles to order. 
2 metre I F1, 2,....CMHz, "-"'MHz, 21-30MHz. 4 met.res aF, 28-28·7MH.z. Performance 
cannol be battered. Price £11.00 + VAT- £20.ZS. Ex sloe~. 

S ENTINEL 2 METRE CONVERTER KIT.28-30MHi 1Fonly. Prlco: £It.SO + VAT 
- £12.N . A well proven kft aupplled wllh printed clrcu1t bonrd, drilled and wllh nit 
coll• mounlod to mnkeauembly easv. IF fl doosn't wor1i;, aond It back with £2.25 ond 
wowlllfixll. 

SENT INEL X 2 M ETRE CONVERTER 
Conlnlnt o mains powot suppl!f and a front panel RF gain control. Stock IFs for 
2 motreo, 2-4MHz, 4-6MHz, 2&-JOMHz. Price: £.%2.00 + VAT = il4.7S. 

SENTINEL MF Another Dual Gate MOSFET 2 met<o converter which convert• to 
medium wave In two awttched band1. Pt l ee: .£1LOO + VAT= £20.ZS. 

70CMS SMJV 70cms to 2 metre FET convortor. N.F. JdB, gain 30dB. Price: £18.00 + 
VAT - il0.25. Ex sfocl. 

A CCESS BARCLAYCARD H.P. o r CWO. 

S ENTINEL 70 lOcms to 21h'lDMHz convorlor. 3dB N.F. 30d8 gain. Price: £20.00 + 
VAT - £22.$0. E.: stock. 

PRE·AMPLIFIERS 
NEW I THE SENTINEL AUTO 2 METRE P RE·AMPLIFIER 
Same outtlandlng ond woll known porformanco 81 our standard Senllnel Pro· 
tt.mpllOc< butlncludlng an RF operated rotny for connoctlon direct to your transceiver 
or tron1ml t1or ontennn. Price; £ t3.00 + VAT - 't4.12. 

THE SENTINEL LOW NOISE FET PRE·AM PS. Tho "Ulllmolo" perlormoncc. 
N.F.1d8. Gain 18dB. Et.stodc. 2 metres, .t melres, Marrno Band, S!lltelllto S!!ind. 
OtherfreQuencles lo order. Isolated supplv r1ll1, 12V(t-15V) •tSmA. Price: £7.75 ~ 
VAT- £1.7%.Euto~. 

P AS To nt ln1ldo your 2 mette ttan1celve1, 1110 1 cubic Inch, N.f. 2dB, ga.ln t8d9, 
oupply 12V (t-15) cl5mA. Price: £5.57 ... VAT - t.e.n . Ex ocock. 

70cm SM71 FET pr«Msmpllfier, gain 18dB. Prlco: LI.It+ VAT - £10.00:. Ex stock. 

THE SENTI NEL H.F. PRE-AMPLIFIER 
Awldoband Pte·1mpllner covering 1-.COMHl, gain '5dB, N.F.1d8. lnout and output 
Z 50 Ohm1, 1upply 12V (9-15V). Tho boic 111:0 la 2•· x 3• x 11· ond an Internal c/o 
relay allow.a tho unU to be lnsertod Inn trantcolvor aetlol load. and Is also used to 
switch lho pre·amp out ol ctrcull. Prlco: £9.00 + VAT - .£to.t 2. Ex stock. 

THE PA10 printed circuit board version ot lho ebovo-1011 c/o relay. Slzo only 
1 cubic Inch. Price: £5.00 + VAT-- £5.62 .. Ex aloc:k. 

SSM Z M A T CH 80-10 metres m•tches 15-5000 Ohms. 2kW at SO Ohms. Size: 
8l• x 4· front panel, 7· deep. Ptlce: £2:8.00 + VAT - £31.SO, El stock. 

SSM IAM BIC MORS E K EVER 
CMOSclrcultfot usowllh "Squeeze'' or ilngle paddle kor1. Price: £30.00 + VAT ~ 
£33.7S. Twtn paddle by to comp1emon1 ourktror. £10.00 + VAT :1::2 £11.25. 

J ust phone your credit ca.rd number for t.ilme day service. 

ff you require more detalled Information or help, we are a telephone call ot • ••tt•t away. •o do "ot healtate to •tk. You c•n call In anytime to collect or 
Inspect equlpm1nL Pauli G3M XG. 

Our product• are In •tock ilt T he A mateur Radio Shop.13 Chapel Hiii, H uddersfteld, 

GI AMATEUR SUPPLIES 
Gl3ZIA Prop. J. F. MacMohon EISCD 

SPECIAL SPRING DISCOUNT 
YAESU FT.75B+ FP.75B+ oc.ns £.%60 

FT.200+ FP.200 £2tO 
FT.10tB £420 
FTV650 •m TV-R UO 

Alf less 10". Plus VAT and Caulage 

FT.301S-ln1eal HF 111\ntcelv•t 
FR.10tSDIG. RX 

8olhtc11 '5% 
FTV .250 2m Tranai.ier1ot 
FR.508+ FLSOB+ FVSO+ VFO 

£320 
£317 

USED DtllkoTA• 
Edd~slono !MOC t'2 aod 940(mlnC) £ 150 

NEW YAESU From Stock 
FT.10tE 
FRG-7 
SMC73RX 

£.la 
£141 
£114 
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VC-75, FTV~SO olc. 
YDIM&, YDS«. SHURE""· 201 elc. 
ROTATORS, AERIALS, KW107 .!. 109, SWR Bridges 

All abovo orlc11 plus VAT and P. &. P-

FM. Enqui re for special rates for quantity 
purchases. 

Wo hove the largest stock of A mntour Radio Equlpmont In Ireland. 
Suppllers to Gt riind El Amateuns for over 10 yeara. 

to Churc h Street, Ennisklllen, N. Ireland 
Telephono (0U5) 22955. 

Roger GI AYN Bry on G81WX 

HELICAL FLEXIBLE AERIALS 

... 
$:...' 

, .. _ ... 

FX/ BNC 

We can supply a wide 11not for froouencleJ from 68--SOOMHz:. 
T her are cons.ltucted u1fno a taporf'd copper.plated steel helil: and 
covered In a reoprene malerlal giving sttanolh and ne:r.lbillty. A 
wide variety of terminations ero eveHebht, lncludJng right ang1o 
types. 
The lollowtna tvPel a<e ec·ttock: 
For14SMHz 
FX2200GX 1orTrlo2200GX 
FX UHF wm1 PL259pluo •• .. .. 
FX BNC for modlfled 2200, 2200G, KPm olc • • 
FX min TNC for Pyo PflO otc 
t:=X500 forStorno500aorlot 
FX Bantam for Pye 8fl:nlnm etc , • 
ForlOMH:r: 
FXBNCwlth BNC plug •. 
FX Bantam for Pyo Ben1am 
Fot433MH1 
FXU BNC wlCh BNC pluo • • • • .. 
FXU min TNCfor Pye PF70 UHF serlu 
FXU< with •BA 1hread·modlfiod PF1 •• 

:: ~£3.IS 
" 
.. u .u 

U .00 

U.67 
£4.« 

:: }u.4G 
£2.13 

S.A.E. Enquitles and tr1t1 Post 20p VAT extra 121% 
We are C-Uttenllr develop1ng types for IC215, TR3200 (ti\ unl t) 
Standard C146 !11.nd other curren1 tJantcefvors. 
Any of tho unlls menllonod In our previous advertisements (P80 
Jan for 2M. P Fe.b for 70cm) eU 11111 av1Uabte. 
We wlll be at mnnr of this Y••t'a mob II• ralllet so come~nd SH us 
and SaV"e carrfnge cheroest 

CRAYFORD ELECTRONICS 
6 Lovelace Close, W est Kingsdown, 

Sevenoaks, Kent TN15 &DJ 

~ 2• Hour Answer Serv ice l!!!i!!!] 
~ 0474852577 tiiiiJ 
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ADVANCED TECHNOLOGY FOR THE DISCERNING AMATEUR 
UNIVERSAL RF SPEECH CLIPPER 
Stilt unmatched eUer two hlghly successful yeara, tho "Oal'ono r.I. Clipper" is used 
the world over by serious DXera and profes.slonal5. * Compnrab1e to a llnear the De.tong r.f. cllps:ior Introduces ncgUglblo distortion 

whllo raising your average radiated power. 
*Gives true r.f. clipping. Simply connecls In series wJth mlctophone. 
*Works wllh vJttually ony meko ol trnnsmllter. 
* Equally offncllvo for FM and VAT (12i%). 
Also available with Jap.f pin Input connector nnd compteto wllh match I no output lead, 
lnclus!Ye price £41.to p lus VAT (121%). Plea so state pin connoctlons required. 
Fully aligned and tested P.C. Module, RFC/M. Price: £19.50 plus VAT (t2H~). 

FREQUENCY AGILE AUDIO FILTER MODEL FLI 
Fast becoming n classic, Model FL1 delights and emotes all who hear It In action. 
This unlquo product Improves ony receiver ond Is fnstollod stmply b)' connocllno In 
series with the rocelver's loudspeo.ker. It offers the follow Ing advanced features: 
* A nolch filter which tunt!s llselffor fullv autonlatlc rom~val of unwanted whlstlas 

In phone reception. With Model Fll In circuit you can Ignore h.1no·up whlsUes. 
*Fully variable bandwldth lallorlng lor onhrmclng phone roccptlcn In the presence 

of lntorforenco and 3ldobnnd splotter. 
*Band pass filtering wlth fully variable centro frequency ond bandwidth (1,000Hz to 

25Hz) plus a.f.c .• for the kind of CW reception which you would not ha.vo bolloved 
posslble. 

Supplied wllh connC!clors and full~ instructions. Ready-made coonoeUng leads al so 
avallable. Price: £47.SO plus VAT (12j%). 

All Datonp produc.ts are d~slon«J and built lo ptofesslonal standards U$/no high qu4/Jly 
componMls and g/an·rPoJ.Y printed circuit bo.Jrds. 
FOR DETAILED INDEPENDENT TEST REPORTS OF MODEL FLI, PLEASE SEE 
RADCOM JUN E 1976 AND SHORT WAVE MAG. JULY 1916. 
Odle Sheels on any product available on request. 

DATONG ELECTRONICS LTD. 
11 MOOR PARK AVENUE, LEEDS LS6 4BT. TEL 0532-755579 

G. W. M. RADIO LTD. 
ALL PRICES Include VAT ond Po•t/poeklng 

RADIO TELEPHONES 

CAMBRIDGE lo Band FM or AM coniplctocable, box, mlkoand speaket, £35. 
ITT STAR A.M.7 mid-bond solid state. 12V with dropper for 24V. 12lkc/s. Unit 
wolohs 6l lb (11i lb with spcakot dropper mounting). Slnolo channel £32.40 or 4 
channel £37.SO. 
ULTRA V ALIANT MRfA& A.M.12i kc/s Lo bond. Solid atale except drlvor and P.A. 
nte Quick heat valves, .£25. 
COSSOR COMMANDO CC :M>3, similar apoclficollon to lho above MR4A6. and 
both types complete with control gear, £25. 
VANGUARD units only single channel valve lo b1rnd, no .eicco&sorles, £U. 
POCKETFONES PF1 for '30 Mc/a. Ctenn nnd complato, unlosted bocauso crystals 
removed by supplier. Less bftt1erlc.s. With circuit and tuning lnslructrons, £20 pair 
(ono Rx and Tx). 
AIRLITE model 62 head and boom mike sots wlth NATO oruo nnd very clean, .£!5.50. 
ISOLATION TRANSFORMERS, Double wound 0-2501n, O-tt5-250 out or vice 
Yerso.250wntts. s· x 4-f ... x 3l", weight 12 lbs, shrouded typo, £4.50. WATTMETERS, 
Absorption AF No. 1(CT«)200 microwatts to 6 watts et2·5 ohms to 20,000 ohms, £12. 
BC221 FREQUENCY METERS. Cornplale with charts, fess power supply. These 
aro recently reci\llbrated, £20, T WO ONLY. solid st.ala UHF Baso StoHons for PFt, 
470 Mc/s . Type T470, clean, £ 105 each. 
RECEIVERS, PCR. 200-550 ond 900 lo 2000 Meters, 6 lo 22 Mc/a. Needs 250V DC 
tOOmA and 12V LT. socke!s for 2T ohm spcaJcers. Clean ond tosled, £20. 
INTRUDER ALARMS. Photo alectrlc. Tx/Rx and conltol unit. Pul a light boom over 
garnge dtlve to open doors? Mo~ span 101t. £10. 
PYE 3302: Lo band In F27 tvpe cabinets • .£25, collected: £3?., ;ent. 
MOST Items previously advorllsed sllll 11..,allnble. 4-2SO etc .. £1.25. METERS. SOOV 
De. modern plastlc type, £2..SO new nnd boxod. Compact HT lrttnslormers, slend.,,rd 
mains, SOO·O·SOOV at 150mA, £2.00. 

All receivers and Test Equipment are in working order at time 
of des patch. Carriage charges are for England and Wales only. 
T erms: Cash with order Early closing W ednesday 

G. w. M. RADIO LTD. 40-42 PORTLAND ROAD, 
WORTHING, SUSSEX T elephone 34897 
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THE UP-CONVERTER-MODEL UC/1 
SYNTHESISER CONTROLLED GENERAL 
COVERAGE RECEIVING ADAPTOR FOR RE· 
CEIVERS TUNING 28-29MHz AND/OR 144·145MHz. 
GIVES COMPLETE COVERAGE FROM 90kHz TO 
30MHz. 

Unlll now If you ownad amateur b&nds·only ltanscolvlng or receiving eQulp· 
mont and wanted oonerel coveraoe reception, you hnd two elterooUves: 
(1) Spend substantially more 1han the coat of good amttteur bands-only 
eQulpmonl on a aenorel covernoe receiver of oQulvalonl perlormnnce and 
accept the expeoslve duplication of hntdwere; (2) Pul up with inferior 
performance on general coverage and purchase a "low·cost" general 
covcreoo receiver. 
The Datong Up.Converter now provldu a very ntttactlva third option. By 
connecting this unit In t he aorlal tond lo your existing equipment you gotthe 
followlng advantages: (1) T here rs no wasteful dupllcQtlon; (2) Expensive 
t eatures ot ~our existing equipment are fully ullllsed: (3) Performance on 
other frequencies lsas oood as you aro u.sed to on lheam8tour bonds: (4) You 
get o 1wo.metre converler "thrown ln11

: (5) The extra cosl Is even less lhan 
lor a "low cost" general coverage receiver. 
Oulte s(mply. you gel more pcrf0tmiJrtel! for Jess money. 

If you own one of the Increasingly popular oll~mode two-metre transcelvors 
you now have the bissis of a high performenco soml .. synlheslsed general 
coverage receiver. What bettor way for o G8 to samplo what tho HF bands 
hevo to offer (lncludtno Motse practice)? 

If )'OU lahir exchanoe your two-metro transceiver for n HF banda cranscolvor 
your Up-Converter wl\I still aupply general covorego reception, and In addl .. 
llon wll1 provide ei contlnuc.tlon of lwo•metra reception facllllles. 

PRIC£ INCL. DELIVERY, INSUR., £97.50 + IZ! Y. VAT. 
TOTAL £10Ut . 

Ste ph01.09r~ph In pr~v/ous thr~~ 11d¥crllsements. 

PLAN£T COMMUNICATIONS LIMITED. (Reg. In England No. 1:iass.1 In 
1976). We wish to announco that lho obove Company wlll In t uturo l.rado a1 
COM·TEK (Mids.) Lt.d. This will nvord anv confuelon which mey havo 
occurred with products .bearing tho same namo but not manufactured or 
sofd by us. 

(MIDS.) LTD. 

Reg. Office: S06 Alum Rock Road, Birmingham 8 8 3HX 
T el . 021·326 6343 Telex 339938 (RSSBMG) 

2ML·144MHz Linear Amplifier FM-SSB 
100w PEP Output 

TV2A-28/144MHz Transverter 
100w PEP output 

EXPORT ENQUIRIES WELCOME 

UK Agent 

STEPHENS-JAMES LTD 
47 Warrington Road, 

Leigh, Lanes. WN7 3EA 
Tel: 0942-676190 
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J.BIRKETT 
RADIO COMPONENT SUPPLIERS 

Member of the ARRA 

VHF POWER TRANSISTORS UNMARKED GOOD 2N olO'O @ £1.80, 2N 
4041 3' £1.9S, 2N 4429 ~ £1.95, 2N - .. £1.95, BLW13 <& £1.95, BLY 84 <0 
£1.95. 

ELECTRET CAPACITOR MICROPHONE CAPSULE wllh TfBn•l•lor Pre· 
Amp All In Sub-Mlnlatufe Package with d,o'o ¥3. Lt.as. 

SOOpF TRANSMITTING VARIABLE CAPACITORS @J £3.50each. 

MULLARO C2IO CAPACITORS 100 A11011ed lor 57p. 

SUB.MINIATURE BUTTERFLY topF + 10pF AIR SPACED TRIMMERS 
@ :!Zp. 

10 MULTI· TURN TRIMPOTS Assor ted for &op. 

20 VARl·CAP DIODES Unleslod @ 45p. 

5 TO 1 REDUCTION BALL DRIVES t• 1plndlo ® S5p oach. 

3• OIA. I POLE 11 WAY CERAMIC S WITCHES 2 Bnnk @ £1.80. 

MULLARD NUT FIXING VHF 11pF TUBULAR TRIMMERS S ISP eoch. 

u A 7ot OP-AMPS 8 Pln Round @ 4 for &op . 

TEXAS 800 VOLT NPN TOl PLASTIC TRANSISTORS @ SOp, 3 for .£1.10. 

2000 PIV IOOmA SILICON DIDOES @i 1 for £1. 

TEXAS PNP POWER DARLINGTON TRANSISTORS Typo TIP 117 ii;; 
JSp each. 

COMMUNICATI ON SERIES OF I .C's Untuted with d•la consiating of 1 x 
R.F •• 3 x l.F., 2 x VOGAO, 2 >C AGC, I x Mike Amp, 2 x Double Selene~ 
Modulator. 1 x Mfaer. The 12 I.C's for £3. 

OXLEY MINIATURE 50pf AIR SPACED TRIMMERS @ ISP each. 

PRE-SET SPLIT STATOR VARIABLE C APACITORS 25pF + 25pF f• 
50p, 25pF + 25pF Wide Spnced @ 55p, 38pF + 38pF @ &op, 38pF + 38pF W ide 
Spftcod ~ 65p. All splndlu can be eir.tendcd. 

SOLDER-IN FEED THRO' CAPACITORS JOOpF, l ,OOOpF. Both ol20p dozon. 

10,000uF 18V.W. ELECTROLYTICS 1lzo 31' x ti'i" @ 15p, 4 for 50p. 
FT 243 CRYSTALS 8040. SIOOkHz @ 750 ooch, 1820, 1720, 1966·1, 8166•7, 8233•3, 

8300, 8366·7, 8483-3, 8583·3. 8550, 8716-7kHt. All al 40p ooch. 

X BA NO GUNN DIODES with data ,,, £1.65. 

X BA.NO DETECTOR DIODES like SIM 2 @ 15p, I N 23 <& 25p. 

X BAND VARACTOR DIODES tor Harmonic Gonorallon, R.F. Llmlllno, 
Modulaclon, Unmarltd Good with data .llJ 6 for £t.08. 

MINIATURE 125 + 125pF TUNING CAPACITOR wUh direct drive ie,;, SSp. 
PHILLIPS 4SSkHz CRYSTAL FILTER LIKE LP 1175 wllh connections ,• SSp. 

Ll\'I ,_QUAD OP·AMP wllh dato g C!Op. 

741OP-AMPS8 Pln Oil® 6 for £1.10. 

BRANDED TOt2 PLASTIC TRANSISTORS BC 108, BC 212 typos ® 10 for 
&op. 

200 ASSORTED i. i WATT RESISTORS lor 7Sp. 

WIRE ENDED GLASS CRYSTALS 28kHt, 28·SkHt. Both al 50p. 

10X SM H i CRYSTALS ® SOo. IOXAJ llOOkHz cryalol ® 50p. 

VHF DUAL GATE MOS FET'•:LIKE ~13 @ 33p, 4 lor £1 .10. 

100 SILICON DIODES BA Sorles for 57p. 

TBA 800 AUDIO 1.C. with dalo ® 800. 

2N 3161 VHF POWER TRANSISTORS Unmorkod 3 lor 150. 

2N 31$3 VHF POWER TRANSISTORS Unmarked 3 lor .£1.10. 

PLEASE ADD 20p FOR POST AND PACKING ON ORDERS 

UNDER £2, OVERSEAS ORDERS AT COST 

25 THE STRAIT, LINCOLN LNl IJF. Telephone 20767 

G4DSG D. P. HOBBS LTD. G3HEO 

The Component Speclallsts 

TRIO OR66~ Communications Re­
ceivers £145.00 

8 elcom L lnH 2 Mk2 2 Metre Trans· 
celvtr £16'.oo 

U n1den 1030 '2 c.hannel 2 melfe lUIM· 
cttver fitted live- ch11nnels £131.00 

QM70. 21/14' Scorpion Transceiver 
06.81 

N ew Cobr~ 2m/70cm. FM Trans· 
celver wllh Mic. Audfo £7& . .S 

2 metro Solid Slt1to Unoar Amp. 
£A6.21 

21114' Solid State Trnnsvorler .£53.34 

2FM70 2m to 70cms . FM transverter 
£41.H 

144·21 Convtl'rfer 

'32-tt:con1'e1te.t 

IZM-11 Converter 

£16.00 

£11.34 

£21.:14 

Microwave- Modules 2 metre con· 
verters 2·4, 4-6. 28-JOMHz. tF £.11.00 

MMC 144/28 LO 2 met.re converter 
£20.00 

MMC 70 4 molJe converter any IF 
£18.00 

PART EXCHANGE WELCOME 

MMC 432 70cm5 c.onverter ant IF 
£22.00 

MMC t2t6 23cms conv~rler any IF 
£25.00 

M MA 144 2 me lie Pr ea nip 

MMT '32/2.t Trensverter 

MMT 432/1"4 Trans\'orter 

MMT 144/21 Tronsverter 

£13.00 

£9'1.00 

£133.00 

£79.00 

MMV 12M·l0·23cms. Var'1.ctor lllplor 
£30.00 

NR 58 VF1, 2 metro monitor rcc::elvor 
£A8.00 

FOK Mulll·tt. 2 motrn trnnscolvor 
23 channef1 £190.55 

FOK Mulll·U1t 70c:ms transceiver 
23chtnnols £221.ll 

SOK Pu1h-to·Telk Mies £3."lS 

ALL ABOVE PLUS12! '.Y. VAT 

Microwave ModulH Counters SOMHz 
£62.00 

SOMHr Counter with bullt-ln Pte• 
seal er £19.00 

SOOMHz Pre-Senior £25.00 

ABOVE PLUS 1% V AT. 

ACCESS OR BARCLAY CARD 

I I King Street, Luton, Beds. 10907 
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FAST 
SCAN 

AMATEUR 
TELEVISION 

SLOW 
SCAN 

Tho BRITISH AMATEUR TELEVISION CLUB u l1l1 Co lnlorm. lnslrucl ond 
CO•Otdlnettl !ho ac:Uvltios of amateur lelovlalon on1hu1lests and pubUshes o 
QUl'.rterly 1ou1nal CO·TV covering all aspects ol tho hobby. Membership of tho 
club costs only £2.00 oe-r year so wh1 not send for a.n informnUon leaflet 
today 1 linoe SAE please. 
JUST PUBLISHED. A oulde to "AMATEUR TELEVISION," 112 paoes. contoln· 
lno chapters on Rec.tlvJng, Transmlttlno, Monl1ot1, PJcl'ure sources. Colour. 
Recordlno. Slow scan, etc .. tooethet withe history of the BATC and a Hat of 
re<ommended books. Published by BATC at £1.75. post oald. Also available. 
Slow Sun Telovl1ion by G3RHI. An lntroduclOty boo~lel for SSTV. at 4lp oost 
paid. 

THE BRITISH AMATEUR TELEVISION CLUB 
64 Showell Lane, Penn, Wolverhampton 

West Midlands WV4 4TT 

ROBOT SSTV 
SOLE U.K. CONCESSIONAIRES 

AERO & GENERAL SUPPLIES, NANAIMO HOUSE, 
32Rufford A venue, Bram cote, Nottingham, NG93JU. 

T el :· 0602-397588 

MISSING LF? 
NOW you cttn LISTEN tight DOWN TO 100kHz- on YOUR receiver. 

CON VERTER for EXCITING 10().(IOOkHt band hllS 20d8 goln, nntcnna tuner 
ttncl 3·5·4MHz output. ALL parts, colls, printed chcul1, 11· >< 3• x S" caso, 
bottery, etc, lnttrucllons. money bad. assurance, SEND £1.80 NOW. 

CAMBRIDGE KITS ::1i1~~g!~~~~~~ILene, 
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THE TRANSVERTER PEOPLE 
QM70-The first mtinufeclurer In Europe to off or you 1432MHt Transverter now 
offer you tho widest range of VHF Trannortcr1 to choolO from. 

The S CORPION A 28/144MHz Hybrid doalgn HIGH POW ER Tronsverter. 
Up lo 200 W atts Input comploto with all DC and A erial 
change O'tller rel ays bul It f n. £109.00 

21/14'~2.W An alt Solid State 2WeltoulputTrona'llerter, The economical 
w~y to SSB on 1«MHz. £50.00 

2FM70 An all Solid State 14'4/.C32MHi FM Tran1verter complete 
with all aerlal change onr and OC awltchlng relays bullt In. 
'32MHz at the FLICK OF A SWITCH. £55.00 

The COBRA A De~LuJ1e 1'"1'32 FM Trenaverttr complete with its own 
buHl In audio 11mlt and feul conlfol1, tone burst generator 
and all DC and Aerial change ovtr rela~•· full Independent 
adjustment of your audio for bolh 144 and 432MHz.. 
(Speclal crystals can bo suppllod upon roquesO £16.00 

2M Solid Stato An all Solid St4te 50 Wot11 RMS output. Wiii accept all 
Linear A mptlfter modu. Fully automallc RF 1on1lngchangeover relay. £52.00 

The l&le&t addition to our range fs the tetle• of Rocolvo ConverteJS dosigned 
wllh tho dl1cornlno VHF SWL In mind. 70/28 Converter, .£18.00. 144/28 Converter 
£18.00. 432/28 ConvertQr, £19.SO. 1296/ 28 Convorter, f24.00. 

Sot our previous advor1s for full details of all our products or contact: 

Agont1: Peter Avlll G3TPX, Oarton2S11. Gordon Adoma G3LEO. Knutsford-4040. 
(Both OTHRJ 

A meiteur Electronrcs. Am~tout Radio Exchnngo. Crayford Etecuonlcs. O P 
Hobbs. lee Eleclronlcs. W atera &. Stanton, 
All prlcH ltlclude VAT and UK Mainland carrl11_ge. Atl unHs guaranteed for 
12 months. SAE for fully ductiptlve literature. 

CIMtO ELECTRONICS LIMITED 
Sevetntide Soulh, Bewdler. Worco1ter1hlre DY12 2DX. 

Manufdctu1ers 1nd suppll~ri of VHF ~u/pmMt to Iha Am~tw1 •nd Profeulonal ustr. 

NEW! SAMSON ETM-3C 
C-MOS KEVER 

1"" battery drain-Why switch off? 
e Self-completing dots/dashes/spaces. e Can be used 
eilher as normal electronic keyer or as an iambic-mode 
squeeze keyer. e 8-50 wpm. • Constant 3 :1 dash-dot 
ratio. e 6 C-MOS ICs and 4 transistors. e Plug-in PCB. 
e Long battery life-typically 1 µ A drain when Idling-­
Built-In batteryholder for 4 x 1 ·5V batteries (but will work 
over 3-10V range). • PCB has both a reed relay (250V, 
O·SA, 25W max) and a switching transistor (300V, 30mA max) 
-either keying method can be used • 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'. £63.88 
ETM-4C : As ETM-3C but with 2 combinable memories. 
BUILT FOR DEPENDABLE MARINE & COMMERCIAL 
SERVICE 

JUNKER PRECISION HAND KEY. A superbly engineered 
straight key used for many years by professionals afloat and 
ashore. With this key you can't help but send good morse. Free­
standing-no screwing down. Front and back contacts-lully­
adjuslable gaps/tension. Key-click filter. Hinged grey cover. 
£28.64. 
BAUER KEYING PADDLE. Single-paddle unit on H ' x 2" 
base for home-built El-bugs. Adjustable gaps/tensions. £9.97 
88mH TOROIDS for CW, RTTY. SSTV filters, 90p. each 
90• AUD IO PHASE SHIFT NETWORKS octal based. 
All prices postpaid UK and include 12t% VAT. Please 
send stamp with enquiries. 

SPACEMARK LTD. 
Thornlield House, D elamer Road, Altrlncham, Cheshire. 

( Tel : 061-928 8458) 

RADIO COMMUNICATION April 1977 

Howtomake 
the most of your 

free time. 
Heathkit make the 

world's largest range of 
electronic kits. 

Including amateur 
radio, test equipment, 
educational and general 
interest kits. 

Every one of which 
comes to you absolutely 
complete-right down 

to the last nut and bolt. 
You1J also get a very easy to understand 

instruction manual that takes you step by 
step through the assembly. 

So, besides making an attractive, useful 
piece of equipment, you'll also 
have the makings of a 
satisfying, rewarding hobby. 

To find out more, post 
the coupon and we'll send 
you our latest catalogue. 
Heath (Gloucester) Ltd .. 
Dept. RC·47, Bristol Rd., 
Glouce ter. GL2 6EE. 
Tel: Glos (0452) 29451 

HEATHKIT 
BEITER BUILT BECAUSE YOU BUILD IT YOURSELF 
IThe-n-ew_H_ea-thki-.t-ca-tal_ogu_ e-0-ut-n-ow-F-REE I 

I 'lb: Brath (Gloucester) Lld., Dept. RC-47, Gloucester. I 
GL2 6EE. Please send me my Heathkit catalogt1l'. 

I 
I enclose an lip stamp for postage. I ... ,. J 

51NW· M·~ 

I 
Name 

Addrcss--------------."11'!!!.~ 

I Post~ _______ _ 

Showrooms at 233 Tottenham Court Road, 
London and Bristol RoacL Gloucester. 
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FT .200 OWNERS 

A NEW RIG 
FOR UNDER 

£50? 

Let's be honest-how much would It cost to swop your FT200 
for something noticeably better? What do you want? More 
receive gain? Better selectivity? Better carrier suppression? 
A larger signal? Controlled peaks to reduce TVI? With 
G3LLL's RF Clipper you get the lot for £49.00. Of course If you 
do really want to part with an extra £300 drop In-we have the 
FT101 E available. Either way you wilJ be delighted with an 
S meter that moves on 15 metres I and DX stations which you 
can copy on the speaker. Don't forget old FT101's can be 
brought up to "E" type performance with our bits and pieces. 
S.A.E. details. STOP PRESS still a few FT101 and FT200 
clippers slight substandard Internal appearance at .£10 ofl­
UK stations only. Details: 

HOLDINGS LTD 

39/41 Mincing L ane, B lackburn, L an es. BB2 2AF. 

Te I : 59595/6 

CRYSTAU 
THE MADE TO ORDER CRYSTAL S PECIALISTS 

1 OFF CRYSTAL PRICES 
G~n ~~ 

Fundamentals 1. 0·030 lo 0·099MHz 100ppm £1'.25 
2. 0·100 lo 0·369MHz 100ppm £9.75 
3. 0·370 to 0·730MHz 100ppm £10.00 
• . 0·131 to H99MH1 100ppm ~.7S 
s. "500 to 1'999MHz 30ppm £.:J.45 
6. 2·000 lo 3·999MH1 30ppm £3.00 
7, 4·000 to 20-999MH1 30ppm £2.&5 
8. 2 I ·000 to 24·000MH z JO ppm £3.25 

3rd Overtones 9. 23·000 to &C·999MHz 30ppm £2,8S 
Sth Overtones 10. 55·000 to 10Ml99MHz 30ppm £2.ts 

11. 105·000 to 119'999MHz 30ppm £3.&5 
12. 120·000 to 130·000MHz IOppm £4.50 

Sth. '1th 11nd 8th Overtones 13. 130«:>01 to 216.000MHz tOppm £10.25 
Unlegs olhorwlse requosted lundamonlols wlll bo supp fll!d with 30pf l o11d 
eapaclty and overtone.1 for series rnsonnnco operation. 
HOLDERS 0·030 to 0·200 MH• HC13JU, 0•170 to 196•000MHz HC6JU. •·OOO to 
216•000MHz HC18 or HC25JU. Prices on applfcotlon for other holders. 
DELIVERY Groups t to 4, 12 and 1~ to 8 wee~$. Groups S to 11--4 to G weeks. 
DIS€0UNTS 5 % mixed trnqul!ricy discount for 5 or moro crystals within any 
price grou11. For ord~rs of snme frnQucncy end .spec discounts start at 5 oO In 
groups 1, ti, 12 and 13. In oll other groups d iscounts $lft.tt et 10 off. Spoclal rates 
tor bulk purchase schemes Incl ftce supply of xtals for UK tCJPe.atcrs. 
CRYSTALS FOR POPULAR VHF T RANSCEIVERS 
Cl')'stals suppliod In approx. 5 Wlleks to any st~ted frequency for the following 
VHF Tx's: Ho3lhkll, lcom. Kon. Standard, Trio and Y11esu. Price £2.SO per cru lal. 
1.F. CRYSTALS 10'245MH:, HCl8/ U, 20ppm - 20 to +10•c. Prl co £2.20. 
LOW FREQUENCY STANDARDS (8% VAT) 100kHz In HC13JU. Prlco £2.115. 
1000kHz In HC6/U. Prlco U.8e. 
CRYSTAL SOCKETS HC8/ U and HC25/U. Price tip. 
MINIMUM ORDER CHARGE £2.00 PRICES ARE EX VAT-
PLEASE ADD 12\% UNLESS OTHERWISE STATED 
All prices Include postage to UK and lrfah eddreasot. Crystals supplled to any 
apeclflcallon for lndustrlal, moblle radio or marlno uu, etc. Stote eQulpmentl 
speelflcnllon when enquiring. Please send He with all anQulrles. 
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CLASSIFIED ADVERTISEMENTS 

Private advertisements 15p per word, minimum £2.50. 
Trade advertisements 25p per word, minimum £3.00. 
Box number 30p extra to wordage or minimum. 
Semi-display 1/12 page (1t' x 3•) £17.50. 

1/16 page(i• x 3' ) £12.00. 
Please write clearly. No responsibility accepted for errors. 
Latest date for acceptance-4th of preceding month. 
All classified advertisements must be prepaid. 
Copy and remittance to: 
A DVERTISEMENT SECTION 
RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY STREET, LONDON WC1N 2AE. 

FOR SALE 

G.I. AMATEUR SUPPLIES Gl3ZIA for Trcvrs, Rx, Tx, Antennas, 
Mies, etc. Trade-In's welcome. Laroe stocks at 10 Church Street, 
Ennisklllen, N. Ireland. Tel: (0365) 22955. 

BARLOW WADLEY XCR 30 Receiver available In South West 
at.£144 inc. VAT or with FM at £162 inc. VAT, from Ryland Huntley, 
15 Old Bond Street, Bath. Tel: Bath 4332. 

RCA VALVES 7360, £6.90 ea; 6146A, £4.65 ea. (price In Feb. 
advert incorrect); 6146B, £5.50 ea; matched pairs, 50p extra. Prices 
inclusive. A. E. White. G3HCU, QTHR. Tel. 0306 730 215. 

U.H.F. MOBILES READY FOR PHASE2. Pye W15U bootmount 
Westminsters, ail fitted with narrow filters, complete with 10 chan­
nel cont rol units, and ail hardware. Aligned on 70cms supplied 
with one SU/RB channel of your choice. Fitted 3 channel oscillator 
boards £95 or 6 channel O$Clll11tor bo\lrll$ ;£115. Both these units 
are easily extended to 10 channel capability by wiring extra oscillalor 
boards Into the sets, since the provisions are there to allow this 
modi fl cation. A CMOS toneburst can be fitted for £5, and should a 
mains power supply be required this can be supplied tor £31.50. 
Carriage £3.00. Extra crystals £5.20 per channel. M. I. Sneap, 
G3ZYC, Farm Close. Pentrlch. Nr. Ripley, Oerbys .. DES 3RR. 

PYE AM10B CAMBRIDGE. Two HP1 AM Bantams, all unmodi­
fied, high band. Manuals. £35.00 each. G3YQN, Guildford 70082. 

STORNO VISCOUNTS. 520 with controls and microphone, 
.£35.00 + £4.00 carriage. Storno 10W bases S20 with controls. 
£35.00 collect. G8AKA, Reading 332582. 

HEATHKIT 30 MHz COUNTER type 1B-1100. Heathkit 200MHz 
prescaler type 1B-102, £125.00 the pair. G3YFZ. Tel: Kingswear 511. 

RTTY PICTURE PERF. TAPES. Dozens to choose from. 
Standard 5-level paper tape. Send 9• x 4• sae for free catalogue. 
M. Watson, G3WMQ, 74 Bowrons Avenue, Wembley, M'sex. 

QSL CARDS printed on glossy cards. competitive rates. The 
Caswell Press, 11 Barons Way, Woodhatch, Reigate, Surrey. 
Reigate 44916. 

FT101E £400.00. Atlas 180 .£200.00. Both in good condition. Daytime 
051-&38 3736. Evenings 051-677 1268. G4ERH. 

ANTENNA WIRE, 14 swg, PVC Insulated, 100 metres £9.10, 
50 metres .£5.25 Incl. VAT & postage. O.G. Electrical Supplies, 24 
Huntly Avenue, G lftnock, Glasgow. 041-638 3386 (af1er 6.15 pm). 

QSL CARDS. Sae for samples. Bailey & Co, 35 Whltecross Road, 
Weston-super-Mare. 

SOLID STATE Ae. C/O Relays. Few still available. 30 watts up 
to 23cms. Boxed 1 ·5· sq. x 1• deep. 12 vo lt op. £6.48 each Inc. VAT 
and PP. Telford Communications, 78B High Street, Bridgnorth. 
WV16 40S. Salop. 

COMPLETE STATION (.£400.00)comprlsing HW 101 transceiver, 
Z Match, SWR Meter etc. Possible split considered. Contact 
G4DAB. 01-440 1208 evenings. 

WANTED 

HANDBOOK, TILTING BLOCKS, 'S' meter unit for Eddystone 
5640. Handbook BRT400E. Your prices paid. Rowbottom, Legion St., 
S. Miiford, Leeds. 
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WANTED 
RADIO TELEPHONE 
BENCH ENGINEERS 

AND 
FIELD SERVICE ENGINEERS 

TOP SALARIES FOR TOP ABILITY 

We need people who have experience In V.H.F. 
Mobile Radio-Telephone. 

We are a young, friendly, Independent company, 
who are currently the busiest and fastest expand­
ing radio-telephone flrm In London-we reward 
hard work with high incentives. 

Ring now, with details of past experience. A sk for 
Mike Rawlings. or Biii Clarke. 

London 
Communications 
(Equipment) Ltd 
30 Boundary Road. LDndon, NW8 01 ·328 5344 

ENTHUSIAST RADIO 
TECHNICIANS 

Radio enthusiasts are invited to develop their 
hobby into a career with Oymar Electronics. 
Practical experience with radio can be turned to 
advantage In the alignment fault finding and 
rectification of mobile, portable and flxed station 
VHF equipment manufactured for police, flre 
and ambulance services and other sophisticated 
users throughout the world. 

Since on-the-job training can be given, actual 
industrial experience is not essential. 

* Excellent salaries * Pleasant working conditions * Subsidised canteen 

For further details, write or telephone 

Mrs. A. Bowles, 
Dymar Electronics Limited , Colonial W ay, 
Radlett Road, Watford, Herts WD2 4LA 
T el: Watford 37321, Eld. 27 

""'ii'st;P 
the name in radiotelephones 

RADIO COMMUNICATION Apri l 19n 

RESEARCH & DEVELOPMENT VACANCIES 
w ith engineering company In Godalmlng 

(a) PROJECT CONTROLLER. 
Duties: control of all aspects of specified mllltary training 
equipment projects. Liaison with consultants and co-ordination 
of design team. Candf'dates for this post should have knowledge 
of electro-mechanical mechanisms and a military training 
background. Age 30-45. Salary £4,500-£5,000. 

(b) ELECTRONIC DEVELOPMENT ENGINEER. 
Duties: to work with a team of designers In the development of 
clectronlc devices associated with military training equipment 
Candidates for this post must have pracllc9I experience and 
training to full City & Guilds standard or equivalent as a mini­
mum qualification. Age 25-40. Salary £4,000-£4,500. 

Apply to: Mr A . J. Collins, 

RFO SYSTEMS ENGINEERING LTD 

Godalming, Surrey GU71LH. T el: Godalmlng 4122 

HIRE OR BUY 
VHF/UHF Tx/Rx's IC22A etc. From £6.50/month. 

RCA RF Power Modules. R44MB. Make Ideal 70cms p.a. 
13 Watts output. 3 stages. Typical gain 26dB. £17 .50 Inc. p. & p. 

with suggested circuit. 
Coming soon, versatile p.s.u. Run your mobile 

rig at home. 11-15V at SA. Options RX/pre-amp speaker, 
metering. 

SAE FOR DETAILS 

BOOTH HOLDINGS BATH 
(Incorporating Ham Hire and Rent-a-Rig) 

Member of T.A.F.A. 

6 Golf Club Lane, Saltford, Bristol 712730 
G3XOD, G3NXU after 7pm Saltford 2A02 

GBDPH Windsor 51767 after 7pm 

LYE COMMUNICATIONS 
238 Stamford Road, Brierley Hill, W est Midlands, DYS 2QE 

Tone Burst)Tlmeout Timer. 
Dual purpose unit provides tone burst plus timeout Indication 
of i&ec. pulses of 1750Hz. Will drive a loudspeaker or a LEO. 
Nominally set at 53sec. Can be adjusted. Size 55 x 45mm. £8.60 

To ne Burst. 
Standard 1750 Hz. tone burst. £4.00 

Fm. Detector 
Positive or negative earth between 400kHz. and 1 ·6MHz. State 
type and frequency. £5.25 

All 9-15V. Guaranteed 12 months. Inclusive p d. p etc. SAE 
enquiries. 

FM CRYSTALS 
70cm H C11/U : Tx range: 12MH.z. R x ranoe: 84MHz 

H C25JU : Tx r•no•: 2.c.MHz R x range: 3'MHz 
Channels: SUS. SU20, R82, R84, Rlla, RBIO, RB1' 

2m Tx ranou: 6, 12, 1BMHz Rx rano••: 14, 44. 52MHz. 
HC2:5/U Simplex channels: 14511, 145·2, S20, $21, S:12, S23, S24, S25, 145·8 

Rtptalere: RO, RI. R2, R3, R4. RS, R8, R7. R8 
Rx Cry1tal1 for repeater Input&: R.1. R4, R5, RG, R7. R8 

2m T x r1not1: "'· 8MHt. Rx reno••: 10, «MHz. 
HCf/U Channtlo: 145·0, 520, 521. S:l2, 523. S24, R3, R4, RS, R6, R7 

'40·$000 for Combrldge tunable convorelon (Rid. Comm. Dee. 1974) 
lnclualve prlco £2.to eech. Phone 04 ~ 7597 Giro 35 563 4007 

HARTLEY CRYSTALS 
Orun Lane, Milford, Godalmln(, Surrey OUB 680 
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TELESCOPIC 
HILOMASTS 

1----\ WINCH OPERATED 
The n mesla a re hnnd wi nch operated, of robust 
construction and u e aultable for use under In· 
clfJmenl conditi ons. The a:ections ate of alu· 
mlnlum alloy with nttlnosi ot slt11lnlass steel. A 
self·sustal nlno eplcyellc geared winch has been 
solectod ror comnlote seifety. Each aecllon 
extends slmultoneously by a etclnleH steel 
wit~ rope system. The H1ctlon1 are fitted with 
full length ke)'• 10 prevent rotallon. 

They w l ll support largo 3 element antennas 
provldlng lhnl the mulmum ope rating height• 
a peclOed In the following 1sble are not exceeded. 

Wind tp•ed 
(Unguyed) W T M/1 W T M/ Z 
55 mph Fully e.tended Fully n1 ended 

43 teet 56 fee t 
10mph Fully extended Re hac1 to 

431eet 43 feet 
80 mph Retract to Retracl to 

36feet 36 feet 
tOOmph Rehacl to Retracl to 

29teet 2tfe<lt 

Alto manufacturers of Pnoumalic Hllomut1. 

CLARBROOK 
ENGINEERING CO. LTD. 
JUTSUMS LANE, ROMFORD, RM7 OER 

Teltpbont ROMFORD (70)65173 

CRYSTAL BARGAINS 
Mual clear the following 2·metre IJ: types. Channel$ avellabte: R2°R7, St.4, S20-
SH and 145·8: 

6MH• HC25/U JOpf load capacity, £1.10 e ach. 

12MHz HC25/U 20pF toad eapneity, o£1.60 eaeh. 
(Our regular 12.MHz. 1tock crystal• are callbrated for 30pf load) 

36MHz HC6/ U lo Pye 5Decs tor Westminster, etc, £2.25 each. 

•A.tao •oo, 455 and SOOkHz In FT·2-41 at t.2.00 each. Suppllcd with sockets-a 
baroatnl 

8·00f43·8·1066tiMHz CR·1A/AR (10XJ) cryi;;tal1-'0p each or l for tt.50. Out 
choice or ltequency. sockets free. 

Pleate aa'd VAT al the h igh rale except to• whlch quallfy for the stnndnrd rate. 

INTERFACE QUARTZ DEVICES LTD 
21 Market St., Crewkorne, Some1ut. T el: now (0460) 74433. Telex : 41283 

10% OFF ALL PRICES! 
All uaed eQulpment In atoc:k at present 11 being offered thl1 month only 
with 10 % discount for customer& paying c:uh. Prtc:u below are the normal 
onos. C1rrl•ae e>ttra on alt equipment. 

FT-10tB • . . • 
FT401, 3~Y!lllablewlth und without CW filters 
SWAN500and3~CwlthACPSUs • . 
HW101 CW Oller AC PSU 
JR3t0 •. .. . . •• 
Trio TR7200T/B10chnnn~I& .. 
Liner 2, :t fow 
KP202 
Ttlo JR599 Cu&tom Speclnl 160-2n1 

• • £345.00 
.• ~.oo.£285.oo 
. . £225.00 .• £260.00 
• • £UG.OO 
• . £85.00 
. . o£t60.00 
•• .cuo.00-£130.oo 
. • £90.00 
•• £180.00 

A few other rccolvecs .avn11rib1e AR88, JRS9, ~tc, telephone for details. 

T MP ELECTRONIC SUPPLIES 
3 BRYM CLYD, LEES WOOD, MOLD, CLWYD. T e l : Pontybodkln 846 

(STDOJ5-211) 

336 

A MBIT lnternatlonal-lhe radio component source 
Listed here is a selection of· popular components for the radio 
constructor/enthusiast. Our latest catalogue Includes more in­
formation on our AM/FM tuner modules-with all those hard-to-get 
bits, like coifs, fillers, trimmers etc. 
TOKO coifs: Ambit now holds over 200,000 In stock 
AM IFTs for 455/470kHz 1st, 2nd and 3rd 
FM IFTs for 10·7MHz Also detectors 
Ratio discriminator coils for 455kHz or 10·7MHz 
Tunable chokes of 2, 3·5, 7, 11 ·8, 23, 36mH 
S.18 molded VHF coils: 0·09, 0·12 and 0·18µH ex-stock 
Special molded spiral formers with two slugs and can 
Various RF and oscillator coils-see catalogue for details. 
TOKO FILTERS: Low cost and high pertormance 
MFH41T/MFH71T 4 or 7kHz Bandwidth, 455kHz mechanical 
filters with matching transformers 
CFT series ceramic filters for 455kHz 6 and SkHz BW 
CFUOSO a 470kHz 5kHz BW ceramic Oller 
CFX014 a double element ceramic filter for 455kHz 
FOIL trimmers-Muilard and Dau types 
1-SpF, 3-30pF, 7-45pF In 7·5mm diameter: 18, 23 & 26p resp. 

£0.30 
£0·33 
£0·55 
£0·33 
£0·33 
£0·25 

£1-95 
£0·55 
£0·60 
£1·80 

7-60pF 10mm diameter type £0·26 
VARICAP DIODES-VHF and MF/HF wide range tuning diodes 
BA102-30p; BA121-30p; BB104-45p; MVAM2-£1·35 
NEW MVAM125: 20 to 400pF with 25V bias available in singles or 
sets for mul!I stage trackln11 90p each, 3 for £2·65. 
ICs for Radio: The best and most recent popular types: 
HA1197 AM system, though suitable for SSB and NBFM 

I Fs. 80dB AGC, meter stable to use 
HA1137 FM IF system slm to 3089 with better mute 
TBA651 Linear RF/IF gain block with AGC 
TBA120 FM detector block with gain 

£1.40 
£1.95 
£1·81 
£0·75 

Pleas~ 1~memMr to fncludt VAT(uw1ll1 tt·SY. t$ctpt whtlf mark«J 9) Ind out (1al rait 
ttp P&P charo•. C1llllOQUt 4()p In<:. Ple45t tccom1>4ny t/H/Ulflt• with in SAE. PrlN 1151 
IH/kfnva/labl• FOC with •n SAE. 

37 High Street , Brentwood, Essex, CM14 4RH 
Telephone (0277) 21902t after 3pm If Po•alble-tnx. 

IND E X TO ADVERT I SERS 

Aero&. General Supp lies .. 332 James & Mtirlln Ltd 
A J H Electronics Cover Iv KW Communications Ltd .. 
Amateur Aerial Ptoducls .. .. 320 London Communicatlons 
Amateur Electtonlca ~2/3 (EQulpmenl) Ltd .. 
Amateur Radio E•change .. 325 Lowe Electronlcs 
Amateur Radio Mobile Society .. 320 Lee Ele<::ttonfcs 
Ambit International 336 Lye Communications 
8. Bnmber Covt t Ill M lcrowa"a Modules Ltd 
J. B lrkel1 .. 332 Modular Electtonics 
Boolh Holdings Balh .. 335 Mosley Electronfcs ltd 
Bredhurat Electronics 321! Northern Radio Societies Assn. 
Brltlst'I Amateur Television Club •. 332 Partrldoe Electronlcs 
Cambridge l<lts .. 332 PM Electron le Servi cos 
Celronlcs Lid •• Co.,tt II PolarElectfcnlc Oevolopments 
CBElectronlcs .. 326 OM70ElecttonicsLtd 
Chubrook Enolneerlng ltd .• 336 RFD Systems ltd 
C & C Electronlca 334 Radio Shack Ltd 
Com· Tok(Mldo) Ltd 331 RT & I Electronics 
Crayford Electronics 330 Sen1inel Supply 
Oatona Electronics .. 331 Solid State Modules . • 
Dym1u Electronics Ltd .. 335 South Midlands 
FAW Electronic• 329 Communlcl\lions Ltd 
Flrma Kungsimporl •• .. 324 SpacemRtk Ltd 
Gnrex Electtonlcs .. 324 Stephens-James Lid 
G'2DYMAerials .. 327 Tttchnlcal AS$ocit11tes 
GI Amateur Supplies .. 330 Thonet Electtonlcs 
GWM Radio Lid 331 TMP Electronic Supplies .. 
Hnm·Spares .. 326 T &. T Electronics 
Hartley Crystals .. 335 Reg Ward & Co Lid .. 
Hea1hCGrouces1er) Ltd .. 333 Waters & Slanton Electronics 
Heller Electrooics .. 3"27 Western Elccuonlcs(UK) Lid 
0. P. Hobbs Lid .. 332 
Holdings ltd .. 334 W.H. Westlake 

R. W . Howey 320 Yaesu Mu sen Co Li d 
Interface Quartt Devices lid .. 336 J . Vu 

.. 327 .. 328 

.. 335 
254/6 .. 323 .. 335 .. 251 

. . 322 .. 322 

.. 325 .. 326 .. 329 

.. 264 

.. 333 

.. 335 .. 321 .. 329 .. 328 .. 330 

2• 619 
. . 333 .. 327 

320 
•• 2GOl1 
. . 336 
.. 324 
. . 322 

26213 
258/9 

.. 329 
250 

.. 257 
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PUBLICATIONS OBTAINABLE FROM RSGB 
RSGB members can obtain a 10 per cent discount on the prices /Isled below (excluding Ham Radio Magazine and Ham 
Radio Horizons). To obtain the di count, deduct 10 per cent, calculated to the nearest penny, from the total value of the order 
(using the latest price list) and enclose a remittance for the balance. Also enclose an address label from a recent Radio Communi­
cation wrapper as proof of membership. 

RSGB PUBLICATIONS 
Technical books 
Amateur Radio Awards . . 
Amateur Radio Techniques (5th edn) 
Gulde to Amateur Radio (16th edn) 
Morse Code for Radio Amateurs . 
NBFM Manual . . . . 
RSGB Amateur Radio Call Book 19n 
Radio Amateurs' Examination Manual . . 
Radio Amateurs' Examination Revision Notes 
Radio Communication Handbook 5th edn, Vol 1 
Radio Oata Reference Book (Oul of print) 
Service Valve and Semiconductor Equivalents 
Teleprinter Handbook . . . . 
Test Equipment for the Radio Amateur . 
TVI Manual (Out of print) 
VHF/UHF Manual . . . 
World at their Fingertips (Paperback) 

(De-luxe) 

Log books 
Standard Log 
Receiving Station Log 
Mobll(I Mlnl-l,og 
Oe-Luxe Log . 

Maps, charts and lists 
Countries List/HF Awards List 
Great Circle OX Map (In tube) 
Oscar map (In tube) . . . . . 
QTH Locator Map (Western Europe) (In tube) 
QTH Locator Map (Western Europe) (on card) 
RSGB Amateur Radio Preflxes (World) Map 
UHF rep.e'ater planning map 
UK Beacon List . 
UK Repeater List . 
IARU Region 1 Beacon List 

Members' sundries 
Callalgn lapel badge (5 weeks' delivery) . . . 
Lapel badge (RSGB or RAEN emblem, pin flttlng). 
Tie (Maroon or Blue) . . . 
Radio Commun/cal/on Easl-blnder . . . . 
Car w indow sticker (RSGB or RAEN) (self-adhesive) 
Members' headed notepaper (50 sheets) quarto 

Rlldl~ Comm~nlcal/on back l;~ues '.' 
RSGB Contest log sheets (100) . 
RSGB teeshirt (large, medium or small) 

octavo 

£2.07 
£3.47 
£1.35 

52p 
£1.35 
£2.31 
£1.35 

61p 
£9.20 

46p 
£8.73 
£2.71 

£6.65 
£1.55 
£2.65 

£1.31 
£1.42 
£1.00 
£2.89 

24p 
£1.26 

41p 
£1.13 

55p 
64p 
38p 
17p 
17p 
17p 

£1.30 
50p 

£1.94 
£2.96 

30p 
73p 
49p 
63p 
70p 

£2.22 

Prices Include postage, packing, and VAT where applicable. For 
ai r mall despatch, please ask for price before ordering. Goods are 
obtainable, less p & p, at RSGB headquarters between 9.15am 
and 5.15pm, Monday to Friday. 

POSTAL TERMS: Cash with order. Stamps and book tokens 
cannot be accepted. Cheques and postal orders should be 
crossed and made payable to "Radio Society of Great Britain". 
Giro AIC No 533 5256. 
Please write your name and address clearly on the order. 

ORDER FROM : 

OTHER PUBLICATIONS 
American Radio Relay League 
Antenna Book (13th edn) . 
Course In Radio r undamentals . . 
FM and Repeaters for the Radio Amateur 
Hints and Kinks . • . . . 
Radio Amateurs' Handbook 1977 (Paperback) 
Radio Amateurs' Handbook 1977 (Hardback) . 
Ham Radio Operating Gulde . . 
Single Sideband for the Radio Amateur 
Specialized Communication Techniques 
Understanding Amateur Radio 
VHFManual . . 
Electronic Data Book 

Radio Amateur Callbook Inc 
American Callbook (USA listings) 1977. 
American Calibook (DX listings) 1977 
World Atlas (Amateur radio preflxes) 

Radio publications Inc 
Beam Antenna Handbook • . . 
Better Short Wave Reception (3rd edn) . 
Cubical Quad Antennaa • • 
Simple, Low-cost Wire Antennas . 

"73 Magazine" publication 
SST V Handbook . 

Miscellaneous 
RTTY the Easy Way . . . 
Radio Amateur Operators Handbook 
Radio Valve & Semiconductor Data 

£4.00 
£2.89 
£4.00 
£2.55 
£8.05 

£11.31 
£4.40 
£3.80 
£4.00 
£3.79 
£4.00 
£4.00 

£10.05 
£9.SS 
£1.70 

£4.40 
£3.38 
£2.74 
£3.43 

£3.14 

£1.00 
£1.09 
£2.76 

MORSE INSTRUCTION AIDS 
G3HSC Rhythm Method of Morse Tuition-

Complete Course (two 3-speed Ip records and one ep 
record plus books) . • . . . • . 

Beginner's Course (one 3-speed Ip record and one ep 
record plus book) • . . 

Beglnner'a Ip (0-15 wpm) plus book 
Advanced Ip (9-42 wpm) plus book . . 
Three-speed simulated PO test 7tn ds ep record 

t Overseas orders : add £1.12. 

MAGAZINE SUBSCRIPTIONS 

£5.501 

£4.06t 
£3.39t 
£3.39t 
£1.12+ 

QST (Including ARRL membership) (Per annum) . £7.78 
CQ (Per annum) £6.89 
73(Per annum) . • . . . £6.60 
Subscriptions for the magazines listed above should be sent to 
RSGB, 35 Doughty Street. London WC1 N 2AE. 

Ham Radio (Per annum) (Includes air delivery) £7.50 
Ham Radio Horizons . . . . . . £6.50 
Subscriptions and changes of address for Ham Radio 
Magazine and Ham Radio Horizons should be sent to: Ham 
Radio Magazine (UK), PO Box 63, Harrow, Middlesex 
HA36HS. 

RSGB Publications (Sales), 35 Doughty Street, London WC1 N 2AE 
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THE AMATEUR RADIO EVENT OF SILVER JUBILEE YEAR 

RSGB INTERNATIONAL RADIO COMMUNICATION 
EXHIBITION AND CONVENTION 

ALEXANDRA PALACE, LONDON N22 
6-8MAY1977 

Official opening by Councillor V ic ButlP.r, Mayor of Hari ngey, at noon on 6 May 

LARGE EXHIBITION COVERING OVER 8,000ft 
OF GRAND HALL 

CONVENTION PROGRAMME 
FRIDAY 

The following traders have confirmed bookings at the lime of going lo press: 

Films in the cinema from 3pm: One Man's Meat-RSGB; This is Ham Radio-ARRL; Hams Wide World- ARRL; Microwave 
Fantasia and Glypton Revisited- by courtesy of EMl-Varian. 

SATURDAY 
Alexandra Room W est Bar A arvak Electronics 

Amat eur Radio Exchange 
A x ial Products Ltd 
B . B amber Electronics 
J . Birkett 

CP Developments 
Cray ford Electro nics 
CSE Electronics 
Datong Electro nics 
Doram Electronics Ltd 
Garex Electronics Ltd 
T . R. Galka 
Greenweld Electro nics 
Hom e T est Co 

Microwav e M odules 
Modular Elect ronics 
PM Electro nic S ervices 
Polar Electronic Devel opments 
Radio Shack Ltd 

2-3.10pm "VHF-the American viewpoint" by Ed Tilton, 
W1 HDQ 

3.15-4.15pm "Radio A stronomy" by R. Lascelles, G3AKX, of 
Jodrell Bank 

2-3pm "Antenna Planning" by R. T hexton, senior planning 
officer, and R. Jackson, Planning Committee member, 
London Borough of Enfleld 

S . J . Branson 
Catroni cs Ltd 

Radiotronics 
SGS Electronics 

3.13-4pm "Masts-some aspects of design, manufacture and 
installation" by D. Clarke, CEng 

C & C Electro ni cs South Midlands Communicatio ns 
Ltd 

4.30-6pm "Aerial circus" by "Dud" Charman, MBE, G6CJ 4.20-Spm "Some confessions of a vhf columnist" by G. I. 
Clarbrook Engi neering Co Ltd 
Cobham Eng raving Co 
Corbett T elev ision 

JMG Electronics 
Lowe Electronics 

Organizations which will also have stands: 

Thanet Electronics 
W aters & Stanto n Electronics 

Knight, GM8FFX 

Cinem a 
2-3.10pm "Synthesizers and phase locked loops" by T. D. 

Giles, G4CD Y 

Radio S ociety o f Great B rit ain 
Members of RSGB committees and of HQ staff will be 
present to deal with queries and subscriptions. 

A mateur Radio Mo bil e S ociety 
Brit ish A mateur Television Group 

3.15-4.15pm "Getting s tarted on rtty" by D. Beattie, G30ZF 

4.30-tipm "SWL-gettlng started" by B. C. Bond, G3ZKE 

Roller Rink Bar 
2-3.0Spm "Rayne!" by P. Balestrini, G3BPT 
3.15-4pm " GB3LBH-London's 10GHz beacon"* 
4.05-4.SOpm "Getting slarted on 10GHz" • 
S-5.45pm "General microwave techniques"* 

•by the Microwave Group 

EDINBURGH ROOM 
RSGB publications will be on sale. 
Live demonstrations of London's 10GHz beacon GB3LBH 
and of rtty. 

Radio A mateur Invalid and Bedfast Club 
Raynet 7.15 for 7.45 until m idnight . Convent ion dinner and dance 

Guest speaker to be announced 
Royal Corps of Signals 

SUNDAY 
Members' Mart W est B ar Ro ller Rink Bar 

A Members' Mart wil l be held in the West Corridor on Sunday. Members of the RSGB not engaged in "the trade" and affiliated 
societies may hire space for one trestle table at £10 for the day. Number of spaces limited to 40. Bookings with remittances 
to be made to Mr J. Hltchins at RSGB headquarters before 26 April. 

1130-1245 "Repeaters, where are we going" by Repeater 
Working Group 

2.30-3.30pm " Electronic rtty and data transmission" by 
P. Martinez, G3PLX 

1130-1245 Seminar on 24GHz by the Microwave Group 

Cinema 
2-3pm " Raynet'' by P. Balestrini, G3BPT 
3-4.30pm " SWL-getting star ted" by B. C. Bond, G3ZKE 

ii 

FOR THE FAMILY 

Eighteen-hole pitch and putt golf course. Boating lake. Children's play­

ground. Park trail. Ski slope. Open-air roller skating rink (bring your own 

skates). Rose garden (open throughout the exhibition). 

Creche for children over three years of age supervised by fully quali fied 

staff. 11am-4pm, Saturday and Sunday. 

Wheelchair facilities for the disabled. 

Most of the above fac ilities are provided free of charge i n 

Alexandra Park and Palace 

OPENING HOURS 
Friday: 11am- 7pm. Saturday : 11am-6pm. Sunday : 11am-Spm 

ADMISSION CHARGES (at the door) 
Adults (single day) 40p ; (three-day season) £1. 
Children under 14 20p. 

DINNER/DANCE TICKETS 
£5.50 each, obtainable only in ad vance. T icket applications with 
remittance to be sent to Mr J. Hitchins at RSGB HQ before Friday 
29 April. 

DAILY DRAW 
A draw will be held on each day f or one of three portable television sets. Entry 
forms will be available at the door. 

CATERING 
Bars and buffet restaurants will be open throughout the exhibition opening hours. 

HOW TO GET THERE 

Alexandra Palace Is easily reached by road. See fron t cover of this issue 
lor maps and talk-in details. Free car and coach parking facilities. 

Bus services 29, 41, 102, 123, 134, 212, 221 and 244 are within easy walking 
distance, and service W3 connects with the underground at Wood Green 
(Piccadi lly Line) and Finsbury Park (Piccadilly and Victoria Lines). 

For those staying overnight, the following hotels are in close proximity: 

Raglan Hail Hotel, 8-12 Queens Avenue, N10. Tel 01-883 5700. 
Queens Hotel, 7 Queens Avenue, N10. 
Highgate Lodge Hotel, 9 Waverley Road, NS. 
Fairlight Hotel, 12 Shepherds Hiii, N6. 
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RSGB PUBLICATIONS ORDER FORM 

RSGB MEMBER I I TICK BOX IF YES Please use this form when ordering Post your or'der to ..... 

CALL-SIGH or ..... HAME ..... 
ORS/BRS/A RSGB PUBLICATIONS (SALES), 
AO DRESS 

Full detai ls of conditions of sale 35 DOU GHTV STREET, 
................................................................................... can be found on the RSGB price LOH D 0 N WC1 H 2AE 

list . Please check the latest ..................... , ... _ ..... , .................................................. 
price list when ordering as Telephone ...... 

·························································-········"'"'''"'''''' incorrect pricing causes de lay. 0 1-837 8688 

0.UAKTITY ITEM CODE llEM DESCRIPTIOH PRICE TOTAL FOR OFFICE 
REQUIRED EACH O.TY. ORDERED USE ONLY 

I enclose cheque. giro cheque, postal orders to the value of £ 

iv 

MEMBERS' AD ORDER FORM 
e See Me mben' Ada page 
for conditions of accep. 
tance. 
e Not more than 40 words , 
Including name, addreaa, 
etc. 
e Do not forget 50p re mit· 
tance plus wrapper. 
e Please write In block 
capitals, or type. 

Licensed members are asked to use 

. 

!~::r t~:11:'!~~r:;sd1n°1:~~~r~~~n!:fi - -------lf----------------4---------
book I• correct. BRS and A members 
will, of couree, have to provide their 1---------lf----------------4--------­
name and address. 

I enclose cheque/PO for 50p to cover 1----- ----if---------t------ --+- ----- -­
lha cost of this advertisement. 

Signed ...... ..... ................ . 

Data . . . . .... . .. .. .. ... .. . .. . ...... ~ .............................. ~ 
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B. BAMBER ElECTRONICS 
TERMS OF BUSINESS : CASH WITH ORDER, MINIMUM 
ORDER OF £2.00. 
A LL PRICES NOW INCLUDE POST & PACKING (UK ONLY) 
EXPORT ENQUIRIES WELCOME 

DEPT RC, 5 STATION RD, LITTLEPORT, CAMBS, CB6 IQE 
TEL: ELY (03S3) 860185 (TUESDAY-SATURDAY) 

CALLERS WELCOME by APPOINTMENT ONLY 
Please enclose stamped addressed envelope with ALL Enquiries 

PLEASE ADD VAT AS SHOWN 

ALL BELOW-ADD 8% VAT 
RED LED1(Mln. lype) 5 lor 70p. 
V •DICOH SCAN COILS (Transisror rype. bul no 

dala) comploto wtth vidicon base £6.SO ••ch. Brand 
ft&'llf'. 

FULL RAN GE OF BERNARDS/BABANI ELEC· 
TRONICS BOOKS IN STOCK. S .A .E. FOR 
LIST 

NEW FOR THE VHF CONSTRUCTOR. A 1anoo of 
1uned chcull1 on lormora with aluga and 1craonlno 
cons. frequencies quoted ftre 11pp,01lmnto, nnd 
ranoe can bo greatly Oltondtd by using varying 
copacllors In parallel. 
Typo SU .. 1qunro, dumpy tyoe) 
Typo SA 20 to 30MHz (when 33pf Otled In parRllel) 
Tipo SB 35 lo 50MHz (with link winding) 
Typo SC 10 lo IOOMHl (wllh lln' w inding) 
Typo SO 135 to 175MHz (with Hnk winding) 
Type M (Min. I" square lypes) 
Type MA 19 lo 28MHz.(when 33pl fitted In porollel) 
Typo MB 22 to 32MHt (when 33pl filled In po1eU11) 
Type MC 25 lo 3SMH1. (when 33pf fiued In cuuatlel) 
Typo MD 38 to SOMHz (when 33pf titted in parollel) 
Type ME •tS lo 60MHt (wheti 33pf filled In parftlltl) 
Type MF 100 lo 200MHt (without a lug) when O lo 30pf 
varl•blt fitted In o•rellel 
All lho •bovo colt• available In pac.ks of f'lyo only 
(umo type) 111 SOp per pa ck o·f s . 

PYE TRANSISTORISED UHF BASE·STATIONS 
(WESTMINSTER TYPE) •so lo •lOMHz IYPO. 
SOkHz channel spacing. complete, but un101lad. 
(Iden! tor 70cm ropealcr or !"tome 1u111on) £150.00 
each. Two only. 

HAMMARLAND SP600·JX6 COMMUNICATIONS 
RECEIVER (working. but needs OYtrhftul), Com· 
plolo with ca.10 .tas.oo. One 011ly, Buyer collect• 
only, 

PLASTIC PROJECT BOXES wlll"t s(tOw on lids (In 
81eclc ABS) wllh brass Insert•. 
Typo NB2 • PPIO•. 3r 2f" )t 1;· SOp each. 
T;ioe N83 •PPIO• . , . .. x 31"' x H" IOp ea.ch. 

PYE PF1 UHF POCKET FONES. can be converted to 
70cma. Complete, bul untested, w llh clrcult1, IHI 
b1ue1it1, tzs.oo pair. UTll. + 1 fb). 

THIS MONTH'S SCOOP PURCHASE. PYE 
CAMBRIDGE A .M. AUDIO PCB. Brand new, 60p 
e1ch, or 4 tor £2.00. 

CHARGER PCB1 for ITT S tnrohone bouertea (12V), 
with bellor; comnartment. Reaulres 2.BVDC e t 50mA. 
Contains lransistorlsed circuit for constonl cutron1 
llmlllng. £2.7S. 

BARGAIN PACK OF LOW VOLTAGE ELECTRO· 
LYTIC CAPACITORS. Uo lo 50V working. 
Sttntronlc monutocture. Approx. 100. £1.SO oor pack 
C+ 12\Y, VAT). 

TUNED COILS, 2 section coifs. a tound tMHr, wUh a 
bl•ck 1mart lunlng knob, which moves an Internal 
core lo vary the fnductance. many uses, easlly re .. 
wound, 3 forSOp. 

UOV HEONS. satw·ln type, 4 for SOp, 
SPEC/Al OFFER 
STARPHON E HIGH BAND RF PC BOARDS. 

wl1h conventon data for ma'kfng ln10 a GOOD 2M 
CONVERTER. (All that Is needed: I >i•I. 7 uo1., 2 
rotlstoft, and 9V DC). PCB contains 2 Dual gate 
Mos Fel AF ataoes (3N140). Diode ring mlur, 3 
11100 Oac/Multlptler. All on one PCB. opprOJ1, 
s ize 6• x u·, H.1. connections, 9V OC supply, .AGC 
(can be loh fixed bles, or RF gain conltol) Ant. lnou1, 
IF output (works horn a few MHz: to over 30MHr) • .All 
B1and Now a.so esch, whllo stocks laat. 

PYE SSBIZJT P.C. BOARDS (All brand now wllh 
circuit diagrams) 12V DC. 

SSB RF FRONT END PCB. 4 channel. 3-ISMHz. RF 
and Mixer alegea, ant In. 1•4MHt out £2..00. 

S68 CHANNEL OSCILLATOR PCB. • channel, 
with tttmmett, lor ' fundamental xtAl1 (2 ataoo) £t.OO. 
sse AUDIO AllllP PCB (3 stage) Lt.50. 

ALL BELOW-ADD 8% VAT 
SSB HMHz OSCILLATOR & AGC AMP PCB. 

(1011 •IAI) £1.50. 
LIMITED SU/>/>lY ONlY ••• OROEJI NOW/ 

TEl.EPHONE HANOSETSwllh "PRESS· TO· TALK" 
bu11on1, on cu,ly lead, brand new, a .so (few only). 

PERSPEX TUNER PANELS (101 fM Bond 3 lunt11) 
marked a8~108MH: and Chann1l10.. 70. cl tar numbers, 
teal bladed out. amart modtrn appeeranco, 1lze 
approJ1. 81"' + H "'. 2 for 3.$p, 

MIXED COMPONENT PACKS, con1olnlng 1ul1· 
tors. capacitors, swltchu, pots, tic. All new, ind 
hundtctds ot Items, £2:.00 per pack, whllo 1tocks l11t. 

VARIABLE STABILIZED POWER SUPPLY. 
Malna Input, 0.24V oulput, atablll:od and cutronl 
llmlllng at SOOmA + 32V al 50mA. Brand new by 
8'10th manulocturor. Size DPPfOX, 76"' + 21• + 4", 
compltilo with e-.:tornal Skohm l·turn pot tor volttisu1 
conltol. Connection data suppl red. £7.00. 

PROGRAMMERS (Mogne1lc dovlc.1) contain 9 
mlcroswllches (suit.able lor m•lnt op1r1Uon) with 9 
1otetlno cams, all lndlvldu11t~ adluat.ablt, ldul l or 
1wttchlng disco lights, dl1ptey1, etc •• or tndu1trhll 
machine programming. (Need slow moUon motor to 
drive c a.ms, not aupplled) 9 awltch Vtrtlon. £1..st. 

PLUGS & SOCKETS 
BllC PLUGS (ez .. Qulo) S for £I.SO. 
N·TYP£ PLUGS 50ohm60p uch,l for Lt.SO. 
Greenpar (GE300015) Cheufa Lead Te1mlnoUon1 

(Theae are tl"te unlta which bolt on to lhe ch1.11l1. 
lho lead 11 1ecu'ed by screw cap, end tho Inner ol 
the cosx passes thfough the ehauls) • .)Op ••ch, ' 
ror £ 1.00. 

PL259 Plugs (PTFE) Brftnd new, packed wllh roducore, 
8.Sp e ach or 5 for £3.00. 

502311 Sockel• CPTFE) B1and now,(• holo n.ino ti~o) 
SOp ••ch or 5 for £2.ZS. 

VALVES 
QQV03/20A (ell! equlpmenl) £3.00. 
OOVOJ/10 (ex equlpmnnU 7Sp or2 for £1.lO. 
ZCltA (e.1: equlpmenU £1~00 each. 
DET·22 (ex equipment) 2 for £1.00. 
t8HI (e1 ctQulpmenU 2 for SOp. 
MULLARD ISA2 asv STABILISER VALVES 

(brand new) 70p ••ch 01 2 for £1.20. 

TRANSISTORS 
OC200 Trensltlo11, 6 for 50p. 
PNPAudlo Type T05 Tra.n1l1tors, 12 for2:5p. 
BFY51 Transistors. 4 fot 60p. 
8YX 381300Slud Recliners. 300V at 2·5A, ' for IOp. 
8CY72 Tran1lslo11, ' for SOp. 
BSX20. (VHf osc/mull .). 3 fo150p. 
8Ct08 (molnl can) • for SOp. 
PBC 108 (plullc BC 108) 5 for SOp. 
Bfl52 (UHF omo/ ml>er) 3 for 50p. 
2N311G Fel. 3 for60p. 
BCl'8 NPN SILICON 4 for SOp. 
BCIQ PNP SILICON ' for SOp. 
BA Y31 Siona I D iodes to for 3Sp. 
8A 121 Verlcao Diodes. ' for SOp. 
2NlOSS TYPE Translalofl, OK, bul unmarhd. 5 lor 

£1.00. 
DIECAST BOXES. We 11lll 11ock lhuo bul. owing 

to frequent price rises ftom out 1uppllttt, •nd coaUt 
poatal charges. h has been found lmpo11lbl1 lo 
oubll1h up.to-date orlces on theae ltemt. Pl test ring, 
or wrfte (with SAE>. for latosl mall·ordtr ptlcet. 

Afl CStOB/ R MICROWAVE D IODES: up lo X· 
Band, mu. noise noure8·Sd8 at9·375GH:.. IOp each. 

u DIL REED REL AYS, 5 lo 12V DC, '150 ohm coll, 
Designed to work dlroctly h om TTL logic, Slnole 
Pole Changeover. Contact rallngt. 28V, :l-A, 3W. 
£t.1S ••ch. 

ON/ OFF/RX/STANDBY SWITCHES 101 AMIOB 
Cambridge and Vanouud control boJtOt, '°P each, 
or3 for £1. 

SMALL MAINS SUPPRESSORS (1m1ll choke•. 
Ideal for radio, HI-Fl In putt. etc.) opproi, & " + 11" 
3 tot .SOp. 

ALL BELOW-ADD 8% VAT 
'MHz XTAL PACKS 

(10 enorted itats botween 'MHz and SMHr), our 
selection only. itt.00 Pack. 

ALU·SOL ALUMINIUM SOLDER (mode by M•IU· 
core) Solders Alumlnlum lo Itself Of Copper, e ,.u, 
St.eel. Nlckel or Tlnplale, 16SWG with mulllcore ftu•. 
with instructlot1a, appto1. 1m coll 40p pack. 
Luge teel £2.75. 

SOLDER SUCKERS (P lunger Type) 
Standard Model £A.SO. 
Sklrl•d Model £US. 
Spnre Nonlot 60p uch, 

MUL Tl CORE SOLDER 
Size 5 Sa"blt, 18SWG In nlloy dl1penaer 32p. 
Size CISAV18 Savblt, 18SWG 5fp. 
Size 12 Sovbll t8SWG on Pl.,Uc Rool £t.IO. 
!Ko. (Mlb) 50/40, 20SWG on Plullc Reel. £3.00. 

WELLER TCP2 and PU2D P SU. Tempa rftturo con· 
trolled 1olde1fng Iron, wllh matching Power Supply 
Unit, conl1lnlng sponge and spring tland. £21.00. 

SPARE TIPS Cfor TCP1/2). Throe types awallable: 
TYPE CCl (Standatd). TYPE Kl (Long nno llp), 
TYPE Pl (Veiy nno lip) £1.00 oach. 

WELLER W600 Mein• op.,ated tempen1tur1 control 
1olderlno Iron. Lu.ao. 

SPARE T IPS (for W IOD). Two IYPH available. 
TYPE CC7 (W600) Standatd, TYPE AA7 (WIOO) 
"""Up. £1.ts ••ch. 

MAINS ISOLATION TRANSFORMERS. Tappod 
melns Input, 240V at 3A + t2V at SOOmA outDut. 
Now, boxed, madtt by Gardnert. £12.00. 

SPIRALUX Tool• for lho Eloctronlca enthu1la1t ••• 
SAE for llst. 

SUPER SERVISOL (SWITCH CLEANER) &Sp con. 
SUPER FREEZIT (FREEZER) 15p can. 
HEAVY DUTY RELAYS, 2.V DC operato<f (wlll work 

on 18V) 3 heavy duty make contact• (around 10A 
rating) + ' change over conlacta .+- 1 break contect. 
New, comptele with mounting bflc.ktl (Ideal for 
1-wltchlno HT on Llnears). Many uae1 fo, tMs hloh 
quallly unit. £t.SO each. 

ALL BELOW-ADD 12!% VAT 
VARICAP TUNERS Mullard Type ELCI043/05 

Brand New, £4~'°· 
TV plugs (metal type) S for SOp. 
TV 1ockels (me tal type) ' t or sop. 
TV llne connectors (back-to-bnc:k 1kl) ' for SOp. 
3 pin Dh1 plugs, ' for $Op. 
Din 3 pin Lino Sockot1, tsp • a c.h. 
Din 6 pin Rloht Angled Plugs, 2Qp each. 
Din Soc.kelt 5 pin, 270 dog. 4 for$0p. 
Din Speaket Silts. 2 pin, 4 for lOp. 
t MO'Q. lln polt i~ plutlc 1plndro, 2 for 50p. 
50kohm lin pots, I-~ plaallc splndle , 'Op e•ch. 
TWI N IF CANS, IPPf0.1.. t• x +" 'I( 1· high, around 

3·S IO SMHz, 2 separato trantformor• In one can. 
Internally screened, s for SOp. 

ELECTROLYTIC CAPACITORS 
OubllUtr Eleclrotytlcs, 50µF, '50V, 2 for SGp. 
Oubllller Ele clrotytlcs, 100µF, 27SV, 2 for SOp. 
Pleuey Elecbolytlcs, 470µF, 53V, 3 for SOp. 
TCC ElectrolyOca, 1000µ.F, 30V. 3 for IOp. 
Pleasey El1c'lrolytk1.1000f.'F, tBOV, 40p e ach, (3 for 

£1.00). 
DubllUer Elecltolylfc1. SOOOmfd et 3.5V, ·SOP each. 
DubllUer Ehcholytln. 5000;AF at SOV, IOp e ach. 
ITT ElectrolytlCI. 6800mld L\l 25V, high grade. •crow 

lermlnals, with mounting c.llot, $Op t•c h . 
P lt1ny Eltctrolytlcs. 10,000mtd ot 03V, 15p • •ch, 
Pleatey C.athodray C•pacltort.0·04µF 1t 12·SkV DC. 

Screw tetmlnal1, Lt.SO each. 

A LARGE RANGE OF CAPACITORS AVAILABLE 
AT BARGAI N PRICES. S AE FOR LIST. 
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A. J. H. ELECTRONICS 
Proprietor: A. J. HIBBERD (Q8AQN) Tel: RUGBY daytime 76473, evening 71066 

Terms of Business Cash with order, Mall order only, or Callers by appointment. S.A.E. with enquiries 
HandlingCharge40p Minimum order £1 .00. Offlclal ordora ICCoptod on . ttrlct monlhlr boafo. Prices now Include VAT 

FULL MONEY-BACK GUARANT EE ON ALL ITEMS 

NEW ITEMS THIS MONTH : 

CRYSTAL FILT.ERS : all 10·7MH2 

SQkH1 chonnel spacing STC 4'S/LQU/901A 15kHz ® 3dB Imp. 2k ohm £2.50. 
UkH1 chonnol spoclna STC ••S/LQU/901N 10kHz @ t·5dB Imp. 2-&k ohm £4.00. 
2SkH2 chonnol spoclno ITT 02ABH/923J HkHz @ 6dB Imp. 820 ohm £4.00. 
20kHt chonnol opoclnQ ITT 024CC lh\Ht@ 3dB Imp. S!O ohm £4,00, 
!21kHz channel 1paclna ITT 02•0C 3JkHt @ d3B Imp. 910 ohm £5.00. 
12jkHz. channel •Pacing ITT 04-40A 3f~Hl '-:!°J 3dB Imp. 3·3k ohm £5.00. 
12lkHz channel spacing ITT 024DE1923L 3jkHz @ 3dB rmp. 820 ohm £6.00. 
12lkHz channol 1poclno TOYOCOM T14F02·M 3!kHz @ 3dB Imp. 910 ohm £5.00. 

VIDEO CAMERA SCAN & FOCU S COIL ASS. to FM RADIO FRONT ENO TUNER UNITS 88·108MHz 
suit 1· vldlcon lupo comp. with centring meonets and with 10·7MHt l .F. output & nuod wllh A .M. gnno, 
lube clamp. No Info, brond now, unusod £8.00, two cnpocltor, FET RF amp. npn mixer. soparnto osc. AFC 
tor £t1.00. & AGC Inputs:, geared toning brand new with ctrcolt 

PYE CAMBRIDGE AMtOD, etc. RF boards 11P" ba.nd r&qulroa 9-12V OC. BARGAIN ONLY '3.30 eac~. 
79--10tMHz, new £5.00. 

PYE CAMBRIDGE FMtOP, elc. Phase module.tor 
boards 0 P" band 79·t01MHz £l.OO. 

JACKSON BUTTERFLY TRIMMER CAPACITORS 
11 + 17ol O·OSO air o o:P ent. No. C7t3, scrawdrlver 
o.dJustmen1, new 70p, n few wilh -i"' s:plndlo top each. 

HEWLET PACKARD PIH DIODES HP 5082-3080 
VHF/UHF typo 70p eoch. 

10.250 H Ctl/U crystals 10•7·10·250 =i "50kHt, now 70p 
oach. 

SSS FILTERS t ·4MHz LSB only. plug rn base, as used 
In PYE SSBl2.ST Radlotolephone, new unu11(1, few 
only £4.00. 

CAR RADIO PCB1. Fnmoua Brtttsh manutaclurera 
reJocls duo to P.C. trac..kdotcc11 "1old forcompononts .. 
but can bo usod for a numbor of p rojects Inc. top band 
OF set. The IF and audio •Lage.a are c.omplelo, tho 
mixer s tag& ls wired but waa orlglni.lly doslgnod for a 
porrnnbllll)' tuner, now and unused. only Lt.SO Inc. 
circuit. Circuit onllf-l~p altlmp + S.A.E 

30pf MINIATURE AIRSPACED TRIMMERS ~·•o 

CA:ioatE 16 pin OIL. FM 1.F. omp. ldeol lor 10·7MHz FM 
l .F. nmps In domestic Hl ·FI tuners and communlcntlona 
eaulpmenl, limiting sensltlvlly 12 mlcrovolls. l nt orna1 
squelch c.lrcoll and audio pre-amp + AGC, AFC. nnd 
" S" motor outputs supplled compreht with dnto shoot. 
brnnd now unused, our orlce ONLY £2.00 each. 

IC SOCKETS 8 pin DIL 10p each, 1' pin OIL 15p o•ch , 
16 pin OIL Up onch. 

741 O P A MPS. 8 pin Dll 35p oach, two for 56p, 

TBAMt/ A12 AUDIO AMP tC, gives 2 watts oulpul Into 
' onma with 9V 1upoly (ldlllll for use with tho CA· 
3089E FM IC we advorllso) or- for your homo brow 
portablo/ moblle rlg. £1.25 oach, dale suppllod. 

EIGHT TRACK CAR TAPE PLAYERS mode by 
famo.u~ manufacturer oulput -'l watts per channel l ess 
speaJcot•, 8rand Now. no manufeclurors guarantoo nt 
this 1111'( price, only £H.OO In orlglnal boxes. A lc.w 
used but testod ones ot £6.50, p/p top. 

TRIMMER CAPACITORS 
base, OK for VHF, P.A. stages, etc, top each. TUBULAR CERAMIC TRtMMERS solder-Int ypo 1·6 

H E5S5 TIMERS "4p. pl Ip ooch, ton lor 70p. 
ITEMS FOR FREQUENCY COUNTER FEATURED MINIATURE SEMl ·AIRSPACED TRIMMERS, Simi· 
IN MARCH 1176 R.C .: 1ar to Mulh:ird 808 serlos, 2·25pf 10mm din x 7mm high, 
MAINS TRANSFORMER 240-250V lnpot-outpota 250V three oln nxlng, PC mounting Ip each, too for 50p, 100 

@ 50 m/ A, 6·3V @ 1A, and 9V @ IA. W o hnd this Item for £3.lS. bo:.: of 900 for L2'7.00. 

o:~e:~~~c~~~~e:·PCB. Made to suit our miniature PLASTI C SEMl ·AIRSPACEO TRIMMERS 7mm dtn. 
ITT Nixie tubes UTT5853S) suitable for utowlth 1swny 1·10pf similar to Mullard type 803 serlH 6p nnch ot 
CM" pitch edge conn&ctot 1f re<aulred, roody drllled and £5.00 per 100. 1·160pF Sl!l,mo prlco. 
tinned to take SN7490, 7415 end 741• 1. 75p ench set of CERAMIC 10mm dla. x 6mm high, VHF/ UHF typ~2·BpF, 
nvo £3.40. ·2· pitch edge connector 10 suit obovo PCS. 3·10pF. and 10-C0pF. hll tip each. 
&Op. HpF CERAMIC TRIMMERS, 6mm dlo. Ip eoch. 

M~~!~.T~.::d:~~~~d~o~IE~nJ1;T~~~cl~al9~~I~~.~ 250pF COMPRESSION T RIMMER S. 10p each, 
y· chtuae1ora, onvolopo alto onlv 11s· )( '1/16 .. now and CERAMIC mlnlr.luro compression typo amm )( 13mm, 
unused wllh data sheet SOp each, f'lvo tor £2.SO, ten for 10 ..... 0pF, 6p el!lch. 

£A.SO. OXLEY alrspaced 10mnl sQ. 1·10pf nnd 1·15pf , Ho ench, 
HCl l U CATHOOEON Crystal O•on1 MC0·2M 45p. tan for £1."4 

10,000mfd 16V c locuotylic 3.$p, TETFER TRIMMERS, Js.ckson tyge C16 Cat. no. 5640/ 
10mtd 3SOV tOp. PM. 2·10pf s1zo t·· sq. -h• hlgh temp. cool. leu !tum 
~~j~ ~~:: + 100oomJ°C, •op o~ch, Ion for £1.SO. 
SN7'73 22p. STEREO CAR CASSETTE/RADIO PLAYER AUDIO 
SN7415 SOp. AMPS conl.nlnfi two NEC uPCIOOtH2 audio IC1 plus 
SN7490 SOp. 30 capncltors. 30 roslstors, 4 translslors, on PC boRrd, 
SN7412t 38p. -'i .. x tt• approx. 3l wntls RMS per chennol lfil 12VOC 
SN·Ut41 75p. supply. Those have been romov'd hom now units by tho 
SN14196 .£t.40. mnnutacturnr and nm not faulty In anv way. Price £1.60 
NE.5:l4K £t.45. each or two lor £3.00, )'OU could not bu)' tho cooacltors 
MC10116 62p. for Ihle prlcel W ith circuit. 
MCI01 31 £1.60. SEMICONDUCTORS 
uA7805 SV rooulntor T03 cue £1.60. 
FAI RCHILD DIGITAL CLOCK MODULE type 

rcsatoo wltn o·s· dlsplnv compact size 3· x 1r x 1· 
mu depth. f ed Oller, requlrog on n c.aso-malns 
:dormct with ft 12v ct soc . .& a fow push switches. 

VHF POWER TRANSISTOR mnrkod SRF1117 (Molor­
Oln) caoatnn IYPO 300 m/w In nt 135MHz. Oi\\IO 2.; watts 
output. Mtu. outout 3 walls, only .£1.00 eac:h, two for 
£1.75. four for £3.00. 

tocllllles Include: S0/60Hz, a.m./pm Indicators, buffered VHF/UHF power lronslstor. Texas typo R2206, £2..00. 
output for al orm or radio drlvo S9 minute sleep timer, VHF/UHF power transistor, R.C.A. type 2N3375, £2.00. 

:o~~~~l~Ps:;,o:;~r~':;~·011:.'~!nh~es~l~c~:~e~x~~~~ BF180 VHF/UHF transisto rs, 20p each1 ton for £t .75. 

xtal osc. II reQulred our sipecfol price £tt.n ench, data 8F16S VHF 1ranslstors (roplocomonta for W t SAM 
:;heot suppl led, dat& shool snparoto 20p Inc. post . Wostmlnlnstor RF front end), 15p each, ten lor Ct.is. 

BFY90, £1.00, 
2N30SS RCA. new, S.Op each. 
ST2110 TRANSISTOR FT 150MHz. HFE 20, VCEt2, 

200mw, T018 ciln. OK Tx dtJvcr, otc, 15p oach. 
VARICAP DIODES BBtOS tn mntchod sot.s of 4, top. 

8A111, ZOp onch. 
HP5082-2800 Hot cnrrler dlodos now supply ol this 

populnr ltom, 70p etsch. 
MINIATURE ROTARY SWITCHESi 0 sp1ndleopprox. 

1· dla, 3 j:)Olo 11 wa'/, make before broftJ!, now, .COp ench. 
3 pole 3 woy (with off posllfon) nttoo wll h earlh ri ng 
brori• beforo make, 20p each. 

SLIDE SWITCHES, 2pco, lhree lor Hp. 
t• dla solder In lfWd through g lo.ss Insul ators (sllver 

plated), 100 for &Op. 
EARNEST TURNER precisi on edgewise metcua 100 

mlcroemp FSO smnll t~.Po dl1pJoy erna .f. x l t·. make 
nice 11S" motor, etc, scaled G- 100, new, boxed £2.SO. 

10·7MHz RADIOT ELEPHONE MARKER OSCILL A· 
TORS 11lo3j"' A ti. x Ii" ready to uso complolew/th 
lntornol boltory, brand now s took, £to.oo enc:h. 

TRANSMITTER MULTIPLIER DRIVER BOARD S 
low band approx. 80MHz, 250 mw output, size a· >< 1i• 
now with circuit, E.A.00 each. 

7 SEGMENT LED DISPLAYS 
FND 507 LED dl1plt1 y11 ;· chor11c1crs c:ommon anodo right 

hnnd declmal oolnt, FNO 500 LEO d lsplays +· ch!ltac· 
tots common calhodo right hand decimal point. New 
.£L2S each. 

NIXIE TUBES slmlhtr to Mullard ZN\080, sldo viewing 
with wire onda chnrnctor holohti .. only ember onea loll. 
(No decimal point.) 8 rnnd new, 60p each. ton lor £4.50, 
25 lor £10,00, 100 for £30.00. 

50 ohm BNC PLUGS, 50p each, 50 ohm BNC pluos for 
mfnlafure co-ax. SOp oach. 50 ohm SNC right angle 
adaptors, 60p each. SO ohm BNC soc"ots nango.nxlng 
(few onl y}, S5p ench. 5023~ UHF sod.ot1, SOp each. 

BNC 50 ohm sockets single holo fixing, SOp. 
BNC 50 ohm soclcots single h olo nxlno cabl e entry typa 

60p. 

PL2S9 plugs, SOp, red1.1cers, tsp. S0'239 sockets fll'noe'" 
Oalno wl1h tapped holes. SOp, all with PTFE lnsulatlon. 

FERRITE RINGS 9/16' dla, 7/ 16" lnl . dlo, 3/16. thick, 10p 
eoch. No oon. 

FERRIT E BEADS Similar 10 FX111S, four for 10p. 
10·230MHz HC6JU CRYSTAL S aecond conve11lon 

crystal 10-7MHz to .UOkHz, new, £t.2'S. 
HC&/U CRYSTAL HOLDERS mounted polythene P.c. 

or cha1111 mounllng, 10p each. 
FT243 CRYSTAL HOLDERS chassis mounting, Ip 

each. 
HC2S/U or Gt)'le .. K .. crystal holdcirs P.C. mo·untlng or 

chasalt mounllno. 12p each. 
MULLARO l.F. FILTERS LP111Sl2±7kH1 @ BdB, IOp 

each, with connoc:ltng do.ID. 470kHz. 
10·1MHa: tranalator IFTs silnglo tuned npprox. t • sq, top 

each. 
•SS...t70kH:r uansts:to' ffTs slnglo tuned approx. t• so. 

tOp each. 
COILS 5mm d la, t8mm high wlrh IOmm sq. beset as used 

In PYE Rx RF boards, these h!\VC coils wound on them 
which cnn be renloved. c.omploto wl1h core, Sp each. 

Rf CHOKES 1l mfcrohonry, 22 microhonry, 100 mfcro­
henry, 12p onch, 10 mlcrohonry, t2p, 15 ml crohenry t2p. 

REED RELAYS .. pin OIL. Made by A STRA LUX, typed 
121A·3, SV IOm/ A coll res. SOO ohms, contacts rAted 
10 watts, normally open, 4Sp cacti or t~n tor £3.00. 

TA0100 A.M. RADIO IC, .tUO. 
l GANG TUNING CAPACITORS 500pf per ••ctlon. 

sl103i. x if.• >c. ll·. now. 70p. 
3 GANG T UNING CAP. 365pF DOf section direct d1ivo, 

90p 08Ch. 
1000pf 500vw food through capacitors ;• dla, sol der In 

t.ypo. ton for 1Sp. 
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