
WHAT IS IT P 
The engineering rnodel of tho European 
orbital test satellite (ots) undergoing tests 
in the Plessoy-built anochoic chamber at 
H awker Siddeley Dynamics ' sate llite 
complex at Stovonago. An attompt to put 
the ots into orbit in mld· Soptembor fail ed 
when the Dolta 3914 launch vehicle carry· 
ing it developed a !null and was des­
troyed shortly after lilt-off from Cape 
Canaveral. OTS was the subject of an 
article In the August Issu e of this journal , 
and work Is now going ahead to launch a 
stand-by ots to carry out tho planned 
research pro g ramme. 

This anechoic chamber i s the largest 
commercia lly available in tho UK and 
has one of the biggest quiet zones In the 
world. 
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ALL PRICES INCLUDE 
VAT 

NEW PLASTIC IC's from PLESSEY 
New low cost version of the famous SL600 series communication 

lc's are now available. The plastic versions, designated SL1600 
series, are in OILS or OIL14 packaging according to type. 

Metal Plastic 
R. F. Amplifier 
R.F. Amplifier 
R.F. A mplifier 
Limiting Amp. 
V OGAD 

SL610C £2.45 Sl1610 £1.82 

A GC Generator 
A F/VOGA D/S idelone 
A M/ A GC/S S B 
Multimode Del. 
A . F. Ampl i fier 
Double Bal . Mod. 
Receive Mixer 

SL611 C £2.45 
SL612C £2.45 
SL613C £4.23 
SL620C £3.72 
SL612C £3.72 
SL622C £9.15 
SL623C £6.75 
SL624C £3.43 
SL630C £2.33 
SL640C £4.10 
SL641 C £4.10 

Sl1612 
SL1613 

SL1621 

SL1623 

SL1640 

OTHER NEW SEMI-CONDUCTORS 
recently added to our range 

£1.82 
£2.13 

£2.45 

£2.75 

£2.13 

AYS-1013 £6.25; BC143 30p ; BYZ13 70p; MBD101 75p; SL301 £2.19; 
SL1496 £1.05; SL3046 90p; SL78L06 99p; OA90 14p; 1544 7p; 
7496 97p ; 74145 £1.24. 

MISCELLANEOUS COMPONENTS 
MD108 Ring Mixer £7.65; RS12V Miniature Reed Relay £2.25. 

IGNITION SUPPRESSION COMPONENTS 
W e have the widest range of suppressors available as follows: 
Screened plug connectors (essential for VHF), straight or angled­
£1.20. Plug in Distributor Suppressor-55p. 1 r•F Capaci tor, avail­
able with normal push nt lucar connector, larger lucar or fully insul­
ated with wire connections, 49p, 21•F, normal or large lucar connec­
tor, 52p. 2·5µF Coax type, £ 1.G3. 3µF Capacitor for Lucas ACR 
alternator, £1.30. 3A Chokes. 71 p. 7 A Chokes, £1.00. Solid Cop1ier 
stranded Ignition cable. 7p per 11. Connectors, 18p for 6. 

MORE FINE 
PRODUCTS 
FROM '1atronic~ 
EUROCAT SYNTHESIZER 

This 2m freQuency synlh!lsiz(!t hns boen doslgncd for use with lhe Trio TR22'00 and 
TR7200 n'llngo of ltanscelvers. But It may bo usod wlth ony tronsc:elvcr which will 
opcrnl c with 12MHz trnnsmlt dri\lo end l4MHz or 4.SMHz (synthesizer output Is 22MHz) 
tor tecel\le, only two $Creenc.'<i lon.ds being nccessz.ry for the lntcr·conncctlon. 

Front panel controls. aro provided for: 
Channel soloctlon 
SlmploxjRcpeatcr/Roverso repeater 
Fino Tune 
Powor onfoff 

Tho unll is housed In an 1:1tlrnetlve metal cftblnct npproxlmntcl)" 7" )( 2;· )( s ~. Power 
supply roqulrcmonls Is + 12 vol t al 400mA (ttiis Is oblttined vln lhe sfnole connoctlon 
lend). 

Prl co only £93.50 Incl. VAT (Add £1.50 !o r Ins. post). 
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SEE OUR PRODUCTS ON 
STAND 4 AT 

LEICESTER EXHIBITION 

CRYSTAL and CERAMIC FILTERS 
W e are the leading UK stockists for KVG Filters and normally hold 
the following range of stock: 
Model A pplication 6dBBW 
X F·9A SSB TX 2·5kHz 
X F·9B SSB RX/TX 2·4kHz 
XF-98 01 /02 SSB RX/TX 2·4kHz 
X F-9E FM 12kHz 
XF·9M CW 500Hz 
S.E.I. and V .T .K. 

Stopband 
45dB 

100dB 
100dB 
90dB 
90dB 

Supplied 
2 i< Xtals 
2 x Xtals 
1 x Xtal 
None 
1 x Xtal 

Price 
£26.35 
£35.30 
£7~.90 
£32.80 
£25.50 

QC1246AX SSB RX/TX 2·4kHz 100dB 2 x Xtals £3t.50 
Also available without Xtals £27.50 
V F-90F SSS RX/TX 2·411Hz 70dB 2 x Xtals £22.50 
Carrier crystals also available separately: 8545, 8998·5, 9001, 9001 ·SkHz 
at £3.00 each. 
MURA T A 
CFR455H 
C FS455H 
SFE6·0MA 

AMRX 
AMRX 
TV Sound 

6kHZ 
6kHz 
200kHz 

55dB 
70dB 
25dB 

£10.30 
£12.30 
93p 

~ VHF 
~ COMMUNICATIONS 

VHF COMMUNICATIONS Is Iha Enolish l•nouooo edition ol Jho Gormnn public•llon 
UXW-BERICHTE. a Quatterly nrnatour radio mnocu:lne espedollv C\lterlno for vhf! uh 
shl lechnology. It Is publlshod In spring, summer, autumn ond winter. 

All speclnt components required for the const,uctton ol tho desctlbl!d f'JQulpniont. 
such ns ori nrcd circuit boa.rds, coll formors, semiconductors and crystals. as well as 
complute kits, nro avnllablo !or dosp&tch direct from Germnny. Mnny of 1he prlntetl 
clrcult boards, l n oddltion to a lcw solaetod kits, nro sleeked In !ho UK. A price Hsi ol 
kils end mulerinl s Is nvalloblo-scnd sac for your copy, 

Cunont $Ubscriptton rate Is £4.30. 
Bru:k volumos 1970-1976: £A.30 per year. 
l nditJldunt cooles £1. 15 Ci!l.Ch. 

Special offer: Any 3 consecutive volumu plus fret' binder for only £12.00. 
These Drlces Include J>OSlage. 
Orders to VHF Communlcntlons at nddtcss below. 

V H F D FM with extended range 

now covering 10 Hz to 250 MHz 

Model DFM 5 

Th~ updotetJ version of l he Calronlcs Froquoncy Motcr wllh extended frequency rnngo 
cove.ring tOHz to 250MHz. Slzo approx. 8l. x r x 3 ... 

*Full 1digit0·35" amber dit pltty. 

* l.C. momory olving a "non· blinklno" di splay. 

* Automatic suppress:od zoros on 3 l oading digits to reduco power consumption 

*TTL and ECL lc•s used to olvo good rollablllty. 

* 10MH:r: master osellnator for hloh :u:cur;Jcy. 

* 1ZV (-ve earth) d.c. Input and 210·260V. mains p su fttted. 

Price only £ 148.50 incl. VAT (Add £1.50 for ln•urod po•I) 

If ordering components, please add minimum of 30p for post and packing. 

DEPT . 700, COMMUNICA T IONS HOUSE, 20 WALLINGTON S QUARE, WALLINGTON, S URREY, SM6 8RG. 
T e l : 01·669 6700 Open 9am to 6pm Mon.·Fri., 9am to 1pm Sat. Closed for lunch 12.45to 1.45. 
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South Midlands 
ESTABLISHED 1958 19 YEARS 

DIG ITAL FR G-7 NOW WITH 100Hz READOUT WITH (OVER-RANGE) 
SMC PROUDLY PRESENTS A READOUT MODULE FOR THE 
FRG-7 INCREASING THE READOUT ACCURACY 100-FOLD 

The FRG7 11 a general coverage solid state receiver wllh 1peclflcat1on1 
unparalleled In Its price range. It uses a Bi81rlow Wadley Trfpte-mh. dtlft 
cancelllno loop tor conUnuous, • pln·luned lnclusl 111c co1teraoe of 0·5 10 
30MHz. 

The r&e-elver Is sensitive (0·51.1V tor 10d8, S + N/N (SSB)) and slablowlth 
A.M., SSB and CW modes catered for. A 3 position nudlo n11cr, RF allonua• 
tor. dfal lamp consorvallon switch, recorder and phone 1oc1(et1 are nuod. 
It Is mains powered, bu1 should tho supply fall, or portablo opcrntlon bo 
required, 8 dry cells tiro automatfcnlly swilch"d In. 

FRG-7 An•fooue Readout £145 + VAT 
FRG·7 Digital R .. dout £1H I VAT 

EX-S TOCK 
YHSS H ead p honH £8 + V AT 

FRG·7 

THE FT221R, COMPLETE 2M STATION Ex-Stock 
The FT221R. Tho multlnlode USB, LSB, A .M., F.M .• CW. (with semi break-Jn and side ton1t), 2m lranscalver 
offering the choice of phase lockod VFO or« c1y1tal chnnnefs, simplei or repeater (600Hz up nnd down shifts), 
wllh unlQUO 'double pu1h' nulo 1ono burs.t, mafna or 12V (3A) operation, exc:olfent selectlvrtv. SSS 2·.CkHz (1·7: 
S.F.) 01 FM 12kHz. Front panol adJu1table VOX fl.Rd mlc onln, a callbrator(1MHz + 10). 1kHz ret1dout and linearity 
~an11tJvotQuelch, cladfierwllh IAT and IRT with ITT (makes F.S. K. ea5y), switchable "S'' and centre zoro tuning 
moter, nolae blonker, urvlcooblo plug In boards all contained in !It' (W) ' $" • !It", 221b, rigid pockago, 600kl1z 
and M'MHz 1hltt1 over 4MHz. 

THE YC221 Digital Readout Ex-Stock £72.50 (+ 8% VAT) FT221R 

THE FT101E complete HF station-Ex-Stock 
The FTtOlE. A complete mains or 12v, DC 11auon cont1lned In o compact 301b. oacAage, 260W, PIP of SSB (wllh 
ln-bulll RF speec.h processor) 180W, CW and 80W or AM 10 10 160m (Inc. IOMHz RX). The senslllve and selective 
(permeability tuned RF sieges and 8 pole c.ry1l11 fllte1) Jecolver ofttr1: thfeshold adjustable noise blanker, swllch· 
.able 25 and tOOti:Hz c.alibrator, ± Sk cla1lfler(wlth aepatateon'oft awltch), tic .• etc. 
The VFO Is stable and tlnea1 (readout to 1kHt). e.letnat VFO or cryal•I control can be selected, with LED lndlealors 
Ulumlnated accordingly. Carrlef level It adlu1tabte foJ: lune up, AM and for CW operation, whose perlormance 
wUh Lhe 1emi bteak-in keying, with stde tone, and lhe optional ntter ln1t11led is of a high order. linear and trans· 
verter provisions are made with 1oc..ke11 for: relny contacts, ALC output, all Internal HT aupptlu, tow level Rf 
heater linlis and switches. etc., etc. 

New service manual for the '101' series in stock £ 12.00 

THE SIG SOR 80, 25KHx Channels £185 + VAT ! ! ! 
--..... ~11.4..1.~· .JI ' ~ :_. 

Tho Slgmnalzor SOR oflort 80 (25kH1 lncroment1) c:hannels on 2m. The recel" ed freauenc:.i Is alwa)'I lndicalod on 
lho dlnl, olthet tran1colvo(1lrnplox) ot tor ropento11,tho transmitter Is automatlcelly shifted down 600Hz. When tho 
rocelvor 11 lunod to ropoatof 1nput channel, lho transmitter Is aiutomnUc:all:t 1hlflcd upwards thus oflorlng full, 
1lmplox, normal repeater ot Inverso topontor. The bullt-ln tone burst !unctions only In repoiiter mode. A furthor 
channel moy bo prooromn,od fot l n1tnn1 seltictlon ol 3 loclll net or RAEN froQucncy. Automatic nnol protocuon, 
tow or RF and a gono1ou1 2W ol audio nro avallabhthom the unll whlch draws only2·2A on 12V, DC. 

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

SIGIOR 

738 

THE FT223 LOW COST 10 W 2m. FM MOBILE 
The FT223 I$ an FM trooscoiver operating on 23 crystal conlrollod channels (or by external VFO) across 14-410 148· 
MHz. for mobllo use U Is safe, lllumlnatod; melet (Rx ''S" nnd TX oul) and main dlal (when cry at.Ill up). LED's 
Indicate; squelch open, high 10w, or low lw oporfttlOn, or air, or If the apeclal hoQucncy Is seleeled. Housed in 
heavy metal caso and supplied complete with mounting bracket cablts, connectou, microphone, 01·c .• II l s equally 
01 homeos o eompoel(7" ~ 2i"(31 < B!"(I01) bHotollon with o 12v, PSU,(0·45A RX) 1'2A l TX, 2·3A HTX). 

The duel conversion rec.elver Is 1en1ltlveCmoafet RF nnd mixer). ond aoloctlve, (12kHz "'' 6d8) dellverlno 2w. 10 the 
Internal 3· 0 1 an o>;tc•nal 4 n speaker. A 1wltchable repeater acctss tone burst and a. lone squelch option <sub 
audlbfe selective caJlino tone (TJRX) are oll featurot ol thl1 now high quality, low price, lrenscei't'er. 

£139.50, 3 c rys tal pa irs; £152.80, 8 crysta l pairs ( + VAT 12t%> 

SOUTH MIDLANDS COMMUNICATIONS LTD. EVENINGS-AGENTS-A l l QTHR 
GSZUl Stourbrldo• (03M3l 917 Brton Kennedy 
GMIDOX 8. ol Allan (0'11813) 3223 Ian McKICllnl1 
GW3TMP Pontybodkln (035287) 1141 Howlllth J o nn 
Gl3WWY Tandruoe (0763) M06M Meryyn And-• 

OSBORNE ROAD, TOTTON • 
8 0UTt:tAMPTON, 8 04 4DN C{{( 

Houn of bu11nus: 9.S.30; 9-12.30 Saturday •• ..,.-" 

HHd Otrb. Sllowrwm1 
Cabl••: A•lal Southampton 
T 1l1x:crns1 SMCOIUI G 
T .. : Totton (Mftf) 'D3i(l U.") 
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Ltd \liiJ Communications 
OF PROFESSIONAL EXPERIENCE 

TELOMAST WIT H T .1133 
T ELESCOPIC GALVANISED 

HAMTOWER wllh T HJ Jnr. 
SELF S UPPO RTING 

!~~ei'~::~~~~Pr,:~v~~thu:~:~:~:~ Gntvnnlacd 1au1co 10; sectrons. 
otc. or cJw full rlogtng kit. Free 1t1ndlng with cllmblng steps. 
CarrJ1ge £2»£1 ex-stock VAT 8% carrraoo £3.£20 u-stock 8% VAT 

:: ~ ~; :::: ~;: ;::::~: 30' c/w bue grlll1oe £112.35 
SO' £A2..00 or £74.50 cJw rigging '40' clw ban grlllage. P.O.A 

HY GAIN HF RANGE (Carr. Htrl)VATt21% 
BH8el:tf0ttllo8alun £1Z.SI t8AVT/WBtcMOm. Vert ..• 
103bA 10m. 3 olomonl tu.SO TH2MKlll 10.20m. 2 olt. • • 
1538A t5m.3e lomenl £59.75 TH3JNRt0-20m.3 ole. 
203BA 20m. 4 olemont £111.95 TH3MKlll t0.20m. 3tle. 
~BA40m.2olemont £149.50 TH6DXX 10.20m. ael1. 
t8VtO.aoloodVort. U$.50 HYOUAD10.20m. 2elo . .• 
12AVO 10·20m. Trop Vort. £35.511 DBIOUA tO-Um. 3ole. 
t4AVOI0-40m. TropVorl. £AUS HY TOWER Vert ... 

SMC TRAPPED DIPOLES (Pool45p) VAT 121% 
S SOOW P.1.P. t4 SWG.. . . £ t9.60 I P540W P.l.P. Cu/Torylone 
HI' IK P.l.P. t4 SWG .. .. £21.75 braid c/w 75' foedor, etc. 

MOSLEY TRI-BAND BEAMS (Corrlooe£3.50) VAT 121% 
TA333elo. 200WR.M.S. • . £85.00 I TA322ele.300W.A.M . •• 
MUSTANG hie. £t0l.OO MUSTANG hit. tkW .. 

£72.40 
Lt GUO 
£106.00 
£149.00 
£t7t.o0 
£t62.00 
£99.00 

£ta2.80 

£21.75 

£51.50 
Ufl.50 

GEM QUAD FIBREGLASS QUAD (Clrrloge £2.£9) VAT t21% 
G03E2 element £1tt.OO I G04E Hltment • . £238.00 
G03E3elemonl £t78.00 CKIOtelo. Con•. klt £A.OO 

G WHIP HF MOBILE (Carrlage90p) VAT t21X 
Trlbandar I0-20m(+ LFl .. .£t7.50 I lF40, IOor160 •• .. 
Multlmobllet0/20(+ MM) .£20.52 MM40,IOor t60 .. •• 
Flnlwhlp to,(+ Ff) .Et0,00 FF!S, 20, 40,IO ort50 • . 
Boumount . .. holo mount £3.00 Telescop1c whip for colls 

COAX PLUGS (p &p30plVATaY. 
Pl259 Standard UHF Plug £0.<41 Back to bock malo 
UGl75 Reducer £0,12 'T' Adopt (2FIM) 
Pl2!9R Fix reducer plug 88CU £0.56 'T' Adapt(3F) 
Pl2159S "Soldorlou" UHF £0.St Anglo 90'(1M + tf) 
Pl259P Puth fl! UHF £0.61 239 Socka! to Phono/car 
S0238 4 holt aockot £0.40 S0239 2 hole aockel 

CABLES llF FEEDERS (Cerrl•g• ox!rl) VAT 1% 

.£5.25 

.£5.25 
J:S.25 
£2,00 

£Ug 
£ t .20 
£1.48 
£0.IO 
£0.811 
£0.n 

URf7 50ohm HHVY :lip yd I UR39 75 ohm Medium • • 24p yd 
UJU7 75ollm HHVY 42p yd T3278 75 ohm Dlattlbullon 20p yd 
75 ohm Flat Twin • • tOp yd UR4.3 50 ohm Solid Cent •• !Sp yd 
300 ollm ribbon Up yd UR76 50ohm Strand Cent. 33p yd 

AERIAL INSULATORS (Poate>tta)VAT12i% 

TELETOWER with TH3 Mir. Ill 
T ELESCO P IC GALVANIS ED 

Carrlooo and rloolno CRK> extra 
42' £t2t.OO IRK £21) 

57' 
71' 
10t. 

£t74.00 (RK £21) 

£22UG (RK £49) 

£303.5G (RK £71) 

YAESU v 
V ERSATOWERS 

TELESCOPIC I. TILTING 
SEE FAR RIGHT 
THE MAJORITY OF DELIVERIES 
ARE NOW MADE BY OUR OWN 
TRANSPORT. 

Teleacoplc (20' 1ectlon1) wllh full 
Utllno facllfty •llOwlng for oasy 
antenna malnlenanct 1nd altera· 
Uon1. Tho rolnllvelytow unit weight 
and euporlor design of ground poat 
allows oaay and cheap lnatall1llon 
olton without roaortlng to concrete. 
Laroe scale emclant production 
off ere you n wldo rango of towers at 
minimum coat (+ 8% VAT. EX 
WORKS) o.g. 
Standard P.-0 

Standard Pao 

HeOYY Duty P40 
HeOYY Duty P60 

£212.tO 

£Z52.00 
£211.10 

£333M 

S MC-HS VHF Antennas 
(VAT 12lY. Carr. 9Sp) 

250 ('29 or t45 MHz) tA. effective OC short, 
1nap mount, matchfng tfBns'former, ahock 
spring, ta pored whip, c/W 12• cable and PL259 
GOX1 10 to "80MH1 Olscone. omnldl roe· 
tlona l, 3dBi. Excellent VSWR 
260 (70 or t45 MHd High gain. gutter mount, 
tapered coll and whip, 90° spring fold ovor 
25 T runk Up mount for snap bases 

265 Gutte r cllo adl. angle .. 

111 Guttor clip bo10, cJw shock aptlno. 10• 

f;tt.75 

£17.ts 

£2.IS 

£3.15 

coble, PL259, otc £A.ts 

CUSHCRAFT VHF OMNl(Catr.90p) VAT 121% 
Rlnao R1noe< gain ARX 6dB (over i) ultra low angle radiation, excellent 50 
ohm metch. U1e1 3 x iA in phase and iAatub. 145MH11ter1lon 1pprox9 ' ~ 
(& lllba) 432MHt •PP••• 3' 6" (Illus. left) 
ARXZ Ringo Ronger t45MHt at.SO I ARX454 Ringo Ranotr'32MHt £21.50 
AR23dBRlngoVe<I £1Z.7$ ABWt«2mBlgWhetl •• £t'-50 
AR25 ORO AR2 .. £15.00 A8Wt2S ABW hornou • • £7.30 
CX10002llMHz Ringo £25.7$ ASOt2mSqualo .. •• &tt.lS 

JAYBEAM 70(4m).t4ol(2m).432(70)(Corr.obou1£1)VATt21% 
05/2m5o•or5tlollood .. £11.00 PBM10/2mt01l0Para £20.50 
D8/2m ••or &slot toed . . £14.75 PBMt4/2m t4 olo Pora £25.20 
5XYl2m5olomont croued £12.00 oenoa over811o11eed £1Z.50 
5XYl2m&olomont c rouod £ t i.to P8Mt8nOt8elo Para £ t s.oo 
IOXY/2m !Oolamonlcrossed £21.30 MBM48/7048ola Mulll £17.511 
5Y/2m5olomonlyogl £&.20 MBM88n088oloMultl £23.40 
aY/2m8elomontvogl u.10 t2XYno1201ecro111d £24.00 
IOY/2m 10 ole long yogi £17.20 4Y/4m elomentyagl £10.20 
14Y/2m olelong yogi £22.00 PMH2/702woy h11no11 .. £4.75 
0412m olomentyagl £tUO PMH2/C Clrc. phHlng .. £4.tO 
09/2mhlementquad £f7.60 PMH2/2m 2 way hornell . . £5.5f 

BAN TEX VHF WHIPS(CarTlaoe90p) VAT t21" 

BGA t .g. 12m Obrt glu s Q.7$ Trunk Up Mount .. £5,7$ 

21• polyprop ribbed .. 
NTI •t• poly prop ribbed . . 

BSl t45MHt .. .. U.35 I 70H 70MHz .. • • £UO 

BGA 1.1. + 2m 1talnles1 steel Q.50 Megnelfc Bate Mount £1.SO 
170 1 SMCPIS"carbonpolyprop £I.ts B5Uf432MHz .. £5.00 Stan"db. unwanteddeduct £0.50 -"Jt.:F'"-• 
4Sp 3•porcelolnrlbbed isp 144H t45FG or SS • • .• £3.5G UCL Mid loaded •• £8.DO 

SEND LARGE (A4) S AE FOR FREE YAESU CATALOGUE AND 22·PAGE STOCI( PRICE/ SH/LIS TS 

NORTHERN (LEEDS) BRANCH 
The Chambeni, No. i The Parade 
North Lana, Headlngl•1f· Leed• 
Tel: Leeda(0532) 7a326 
Open t-5pm Tuto-Salurdey 9-Spm Thu re. 

AMATEUR RADIO 
(Chu H. Young Ltd.) 
170/t'l2 Corporation St. Birmingham 
Tel: 'Brum' (021)236 t63S. Open Mon-Sal. t-5.80 
MulU•eto1ay Cet Park at Rear of ehop. 
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S .M.C. (Jack T weedy) LTD 
Rog tr Baines. G3YBO Jock Tweedy GiZV 
ll Chataworth Rd, Ham Stock, Roughton L•n• 
Chutorftold, D a rby Woodht.11 Spa, Linea 
Cht trfld (OZAi) 34112 Wdhl Spa, (0521)5%783 
t.s TuH..Sat ._S T ues-Sot ( + a ppt) 
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South Midlands 
TOTTON (HANTS. HQ), LEEDS, DERBYSHIRE 

MICROWAVE MODULES POST FREE ( + VATU.K.ONLY) 
WORLD WIDE A , C, T, 12!-%, D 8% 

MMA70 
MMC70/" ' 
MMC70/" LO 
MAA144 
MMC!4W' 
MMC144! • 
MMC144 " !LO 
MMTl-44 •• 

(Personal Cheques. Money Orders, Master Charge. Viza, Interbank Cards, etc.) 
4M Pre A mp. Two isolnlod oulput$ 
4M Converter.•. 14, 18, 28MH.t IF 
4MConv.28,SOMHzlfwllhLOout .. 
2M Pre Amp. Two Isolated outputs 
2M Convener. 12, 1', 18.24MHz I F 
2M Converter. 2 or4 MHl If Obie conv. 
2M Conv. 28orSOMHz If mW LOoul 
2M Tran~Y1H1er. 28ot 50MHL tOW out 

Coax Relays 

£13.00 
•• £18.00 
• • £20.00 
. • £13.00 

£18.00 
£18.00 

.. £20.00 

.. £79.00 

12Y DC SO ohms. Sliver plat ed . .C weeke. 
P. & P. 30p (VAT + 8%) 

Power crosstalk (el 500 MHr) 
CX120 5lJW 35dB Cobio entry £9.50 
CX230 ~W 40dB BNC sockela £17.90 
CX600 N 600W 40dB N soc~et• £Z1 .50 

MMC432;" 
MMC435;51 
MMT432/" 
MMT432j14' 
MMC1296'••• 
MMV1296 
MMDOSO 
MMOOS0,500 
MMDSOOP 

10 cm. Conver1or. 14, 18, 28, 144MHz IF 
70cm. Convcrtor. 51MHz IF lor TV 
70cm. Transverter.28or50MHr10W 
70cm. TransYorter Obie convsn. tOW 
23cm. Converter. 28or50or144MHz 
23cm. TrJpler vari.lctOf. 30W l npul , • 
freQ. counter mlnlolure50MHz 12V 
As theOSO but to SOOMHz • • , • 
Oi vl de by tO. '2V. 2·SV pp oulputSOOMHz .. 

£12.00 
£23.00 

. . £97.00 

.. £133.00 
£25.00 

. . £30.00 
~2.00 
£79.00 
£2S.OO 

THE NAG 144XL LINEAR 
The NAG 144XV220 l a the finest 2m Linear Ampllfior of Ila type we have yet 
eeen. ldenllcal In 1110 to the FT-221 It produces about250W RMS of clean atabto 
output from a grounded grid iCCX 3SOF for a nomlnal 10W drive. T he main• PSU 
u1tng a large cut-core power tronalo.rmer Is butlt In and provldet a 12V 8 amp 
fully protected and ttablllted output for 12V only exciters. 

A &wltchable, 10d8 gain, low nolao Mosfot. receiver amplifier (filtered by • 
large three section h ellcat filter), a large coax change over relay, RF sensing 
(with adJuatabte delay) and manual control, on excellent dlrnctronel coupler(for 
the Inbuilt SWR bridge), thermal delay on switch on (anode cunonl moter Ulu­
mlnated red for flra t 60 seconds), a thormat cut out situated In the val vet exhau1I 
at1e1..rn (op\h;al Um,r .e.vaUable ~o teave blower on for GO 8ocond1 after awltch oft), 
a grid current sene!ng ALC output aoc-ket. ere but a few of the star foaturtt. 

PLACE YOUR ORDERS FOR DECEMBER SHIPMENT NOW 

Coax Slide Switches 
Up to ; 1kW, 1·S GHz, 0·3dB , .... 1'2 ; 1 VSWR, 
50dB lsolatlon, SO ohm "N" or "PL" fittings. Ex· 
Stock P. & P. 30p (VAT + 8%) 
TW2S10 1 In 2 out nickel S0239 .• 
TWS15ll I In 5 out nickel S0239 .. 
TWS220 2 In• oul nickel 50239 .• 

£5.40 
£11.50 
£11.50 

SOLID STATE MOBILE LINEARS (UHF & VHF) FROM KLM and AMPERE 

• 
2or 70. Superb RF aenalng and de bias arrenoo .. 
ment1 for ell modee. C/w mounting bracket 12V 
de !OW d1ive 2·5· x 5·2" x 7·s· (8·5') 
C+ VAT et 12i%), frne delivery. 
APBS:!A 14SMHz BOW out 
APB57A 432MHz "w out 
APB87A 432MHz WW out 

£89.00 
£99.00 

£214.00 

2 metrot SSB/CW/FM, RF aen1lna with manua 
override, 11Mlcro&trlpllne11 t ochnlques 
12V O.C. !OW drive 2• x 6' x 10" (t11 
(VAT + 121%), ltee delivery. 
COvor 15 different model1-S.a.o. deUlls) 
PA10/160/BL 145MHz 160W oulput £160 

~ VHF HANDHELD VHF MONITOR RECEIVER ~ 
KEN KP202 TRANSCEIVER SEIWA MR2 AND MSZ (+VAT prices) 
144MHz, FM, 2W of RF and tW of audio. Ideal for ~he 5WL, the YL or even the XYL 
Immunity to Image and IF breakthrough and as the monitor receiver to keep you In touch 
performance to rival all walkie-talkies and Tiny {2t' x H' x 4!') and light (8 ozs.) slip 
many a mobile sets. into your pocket or onto your belt with the 
C/w F plug, leather handle/whip case and optional case. 5enslltve double conversion 
telescoplc whip. superhet with 12kHz. band width, auto 
Fitted 6 channels 520 & 521 + choice squelch, and generous audio output c /w 
S (O, 21, 23, 24), R (3, 4, 5, 6, 7) £109.50. Nlcads, Mains Charger. Earpiece, Antenna. 
R channel only crystal tone burst £10.00. MR2(4) 70MHz. 12 switched channels £53 
Flexible stubby ant. £5.80 Case £4.90. MR2 144MHz. 12 switched channels £53 
Base charger KCP2 £11.75 NI cads £8.50. M52 144MHz. 4 scanning channels £62 
F to UHF adaptor £1.65 {all + VAT). Leather Case £1.90 Crystals each £2.00 

ALL SMC BRANCHES HAVE ON-LOCATION SERVICING A ND CAN OFFER 
SECURICOR DELIVERY SERVICES 

SOUTH MIDLANDS. COMMUNICATIONS LTD. EVENING-AGENTS-ALL QTHR 

740 

OSBORNE ROAD, TOTTON 
SOUTHAMPTON, 504 4DN 
Houre of business: 9-5.30; 9-12.30 Saturday 

G3ZUL Stourbridge (03843) 5917 Brian Kennedy 
GM8DOX B. of Allan (078683) 3223 Ian McKechnle 
GW3TMP Pontybodkln (035287} 848 Howarth Jon .. 
Gl3WWY Tandrao•• (0763) 840656 Me,.yn Anderson 
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Communications Ltd \iJi 
LINCS., BIRMINGHAM. Agents: N.I., SCOTLAND & WALES YAESU 

NEW SUPER VALUE MONITOR SCOPE FROM SMC £ 69 + 8% VAT v 
. . 

i.: .. ·•,> . 
- t4Mtt .. 
. € . •. f) 

i>:· 'i>· .,. f)' 
~ 

' ' 

The MONITORSCOPE i s a convenienl Test Instrument 
allowing "on 1he atr'' monito11ng and tesling of Radio Tien,. 
mm ers ope1ahng: 1n l he-freQuency ra~e 50051Hi to JOMHz. with 
a power rating ol up to 2Kw PEP (1 Kw average). 

The M onlto•uope is designl'!d to be connected between the 
Tri.\nsml ltcr or Linear Amplifier antenna soc-J.et 3nd th e 
A ntenna or Anlenn11 Tuni ng Uni t. A "¥1sual di solay of the 
Trans mitter .. en~elope .. Is provid&d. T hi s will allow tho 
TronamHter lo bl! " talked up" to a fu ll power output whll1I 
wntchtno for •·nat topping" which wo uld cause d istortion and 
ross of read11blllly also the "splatter·• produced would create 
lntcderence to St;itions o n adjacent hequencies. By using 
tho 2·1one Test G ener'-11or which i s lnco,poral od, n.n SSS 
Trnnsmllle r n1oy be ad Ju s led to ensure lhal 11 ls o perating in n 
llnctar co ndition, nocessruyior oood qual lly SSB trnnsmisslon. 
L1kow1se. ampl itude modutnlion and Mor$e Ke:.i1no charnc101· 
lsllcs cnn bo observed. A nexlble screened lead is provi ded 
for connocllo n 10 lho TrnnsmiUot audio ot mictophone 1n1>ut. 

Brief Sp1clflcaUon 

Pow., requirement : t t5,230¥. 45-65Hz. A.C. ±:: 20%. to watts. 

foput,Output fmpeda nco: 50-57 ohms usirig two 50239 
UHF h'PO connt ctor1. 

RF Power C•p•blllty : 1~2000 watts PEP 

Sweep Speed : 20-200Hz . 

Tone Oscllla tort : Nomlnpl\y 1•3kHz and 2·3kHl . 

Ton• Leval Output : 0-SOmV rn1s oer Tone 0.1 SOKohm. 

Max. E.H.T. on C .R. T ube: t500v. O.C. 
Panel Control• : lntonsll~ Power Or'l100 Swl l ch ; l ocus: 
vc rilc:ol gnln ; horliontnl 1hll1: Horlz.onlnl gain ; audio ton e 
(slnolc o r 2·10no) : tone leve l: t wl.lop speed. 
Rear Con1rot1: A stiomatlsm, tone bnl.,nco. • 'Y ' ' shlfl. 

( pre· sot), 

Crystal Filters. Crystals are only £3.75 a pair (P & P 20p VAT 12!%> at SMC 
YAESU 

FT2F. FT2FB, FT2AUTO. FT224, 
FTZIJ (6, 12. 18 MHz Tx, 14, «, 
52 MHz RJI). 

SIMPLEX S (O. 12, 16. 19, 2G-24). 

OUPl.EX R (o-t) and IR (0-9) T & 
R. 

FT200B, FT301(S), FT221(R). 
FT101 (EX), FTl5(8), FR101($) 
au u.a each. 

OTHERS 
TR2200(G)(), Cl46A. C826MB, 

MS2, MR2. (12 MHz Tx and Inc. 
«MHz Rx). 

SIMPLEX S (0, 20-24) 
DUPLEX R(J-7) • t lea1I. A laroe 

tolectlon of lnve110 rec1lv1 
cryatats. 

CONVERTER CRYSTALS £2.20 
38·666(2m), 42(4m.), 50-5 
(locm.). 

Boom Microphone " Headset" 
600 ohms magnetic llghlwei ght boom mlc 

ld&al for moblle or contests etc. 
(Pos t free but plus 121" VAT.) 

MD35 complete 

M i crophone onl:f 
Fool&wltc h only 

£14.75 

.U.75 

.£5.IS 

YF30FJSO 3SOHz F•101 CW8pl .£11.IO 
YF30H3SO 3SOHz F•101 CW8PI £10.75 

YF90 
YF30F600 600Hz f ' tOI CWGpl .£11.00 
YF30H12 12kHz F'IOI FM 8p l .£20.75 
YF90H600 600Hz 9MHz CW8pl .£15.00 
YF90F2"4 NkHz DMHz SS86pl £11.00 

::::-~-- . / 
YF90H12 12kHz DMHz FM lpl .£11.00 
YFI07H600 600Hz 10·7MHtCW lpl .£11.00 
YFI07HN 2•4kHz 10•7MHzSSB8ol .£11.00 
YF107H12 12kHz 11>-IMHzFM Sol £ 11.00 

. ' . 
.. "~ \. ~ . 

..;.: ' · 
Carrier cry11ala (Dor 10·7MHz) HCll/U ea. U ' 

RF SPEECH 
PROCESSOR KP60 
Audio to eudto via 10-1MHz 
mains oowe1ed. tllumlnated 
meter. FT101 FT2 pluos 
suitable. A ll phone modes 
supetb o n FM NEWI 

Ex·5tock in Totlon £4t.35 
( • 12I Y. VAT. P & P FREE) 

Ex· Stock fn T otton for fast d t llvery. 

A•rl 
ROTATORS 

VAT: Rotato,. 12lY.. Cable and d ellv. ey.. 
Carriage (BRS or 0011) FREE. Socurlc or dt llvery .£1-25 extra (molnland). All 
rotators au pplled compfete w ith epproprlato contro l box and ln1trucllon1. 

CD«/ HAM II COE AR33 

AR20/ H AR30/40 Alm/40/33 

CDE ROTORS 
AR20 Light VHF/ UHF •. 
AR3C(lllue. for lelt and c onlro) 
AR22 VHF llahl HF . • • • 
AR40(ltlu1. l ottcenlroand near) 
AR33(do·luxo conlrol AR40) .• 
BTI Medium Ouly •• 

£12.oo ~ STOLLE ROTOR 

£.lt.50 
£40.00 -
£41.00 
£57.00 
£71.SO 
u s.oo 

£ Ut.OO 
C04.( mod. duty .. 
Ham II hoavy duty . • 
STOLLE ROTORS 
20101220 Slollo lhouah Rotalor typo £11.25 
2030/220 D•·luxe S tollo £15.50 
BEARINGS 
CD562 COE (up lo 2" and 1 i" rot .) U ·SO 
RZ100 Slolle (bollroce) • • £ 10 00 
MOUNTING KIT 
AK121 Mounting o late .£3.10 
CABLE 
5 core-AR30/40/332030 •• por yd. U .ZZ 
8c.ore--C0'4,Hamll • . peryd. £0..U 

RZI OO 
BEARING 

2010/ m 
and Cont . Box 

STOLLE 

La roe (A • ) SAE f or FREE YAESU Cat.alogue and Z2: page stock price 1i5l S H List etc, 

NORTHERN (LEEDS) BRANCH AMATEUR RADIO S.M.C. (Jack Tweedy) LTD 
Rooer Balne11 G3Y80 J a c k Tw•1dy. GJZY T he Chamber'• • No. 3 Th• Patado 

N orth Lant, Hoadlnoley, Lotd• 
Tel: Leodo (0532) 782326 

(Chas H. Youna Lid.) 
170/ tn C orporation St. Birmingham 

71 Ch•t1worth Rd, Ham Shack, Roughton Lan•, 

Open t-Spm Tues·Salurday Mpm Th ut1. 
Te l: ·e rum' (021)236 1635. Open Mon-Sa t. 9-5.30 

Multl·storey Car Park at Rear of ehop. 

RADIO COMMUNICATION October 19n 

Cho1l • r1'el d , De rby W oodhall Spa. Unc• 
Ch•ltftd (0146) 34MZ W dhl Spa. (052')SZ713 
.. 5 Tuu-Sal W T u .. -Sat <+ appl) 
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• WATERS & STANTON 
TELEPHONE HOCKLEY (03 704) 6835 (2 LINES) 

JUBILEE CASH BONANZA 

flSO TO BE WON I 
Here's i1 grentcl"lanc~ to make n blQ saving wllh your nexl FOK purchase. Yes Ifs 1ruc, ~ou can sowe up to £100 on e1Jch item you purchase. 
This otter applies 10 ever')' traMc~ivcr, rece1ve1, vlo and powct supplV manufactured by FOK for the UK rnarlo.ol, and purchas()d between 
1st July !'Ind 31sl Octobc1 bv UK customcr6. With evc1v FOK Jtcm montloned you wilt Ond In lhe carton 3 Jubetee Cash Bomlnta card . 
Simply wtit e your lull name 11nd addrnss on tho back ol tht card and return to u~ to entet 1his eK.cltln!J draw. As well M first nrlze of £100, 
second and lhl1CI prizes ol .CJOanCI £2'0wl ll olso bo awarded Tho draw will lake plnco on 31sl October al I lle ARRA ea.hibilion In Leicester. 
The winners will be nolffied ln wfi11no and rne resulls pubhshod i n our advertisement immediately nfte1 th" dt(lw. 

FOK ACCESSORIES 

for 70 ems Multi-UH 
70cms Im has opened up a complete I)' new era In Im moblle 

opetalion. It you hovcn'I yet lrled II then StJnd an SAE !or lull 

detnlls of lht> lrnnsceiver l hat C'YCf)'One 1s. using. 70ems FM­
lhc place to mcei a fol or nice people! £249, 9 ch's Utted. 

AC PSU with switched voltage OUIDUIS, 4 
amps capncily and short c.ircuil protected. 
£63.SO. 
Sound bolt lor nuing beneath M1 I for 
dofl€!c.ling sound lorward . £10.50. 
Desk lop narial 1lts all monitor rocclY· 
ers and ln:msce!Yets £1.SO. 
M11 ' V FO Full freQuency coverage ol 2m 
wUh repeater shllt, £89.00. 
Mobile mounting brackets (one supplied 
wi1h each transceiver) £6.00. 
DC oowcr l ends £1.65. .... 

for l metr es Multi- II 
Thls top selling FM 1ransc.elvcr has tl\e finosl front ond on 

ltlc marlicct. Add to lhis i ts <4 channel auto·scnn lndllty, 
pu11chy 12 W.lUS oulput and ii host of other fea.tur~s. nnd you 
h AYt' toda(s most advanced 2 metre Im mobile. SAE for 
l eaflet. Uot. 7 ch's lilted. 

FOK XTAL S 

U· 11 reverse repeat p:tir £5.90. 

M· 11 521 22 23 sels 6 £10.00. 

M·1 I repeat Input ea. £2.4S. 

TM56B repeat sets 5 £9.00. 

M-11 524 pnh ~.90. 

1·6MHz 2700 shlh en. £2.45. 

NOTE all the above crystals nre high 
stabllily FOK 1ypes. Spcc:Jnts lo order. 

FDK TMS6-B VHF Monitor FDK Multi-1700 Mk II FDK QUARTZ 16 
A complete 230V, 12V VHF FM monllor receiver. 12 fu1.od 

channels ;ind .i auto.scan. 10 ch:mnels supplied. A mo.zing 
performanc(' at an llmazino price. w.10 ch's fitted. 

742 

A complolestatlon lnc. 11oic, toneburst, OSCAR 
nc., variable power control, spooch processor, 
600kHz & 1.6MHz icpaatcr shift. dun I vfo, 15 watts 
output. SAE for lettflot. £489 i ocl. cauiage. 

SUPER VALUE 

This is a 2 metre FM transcoivor lor the man who wants 
a !unctlonat lrnnsceiver wlthout any frills. Supplied com· 
pletc with 10 channels , tonobursl and all nccossories no 
ot het transceiver con match its p rice. £169, 10 ch's fitted. 

RADIO COMMUNICATION October 19n 



ELECTRONICS FAST 
MAIL ORDER 

SERVICE TELEX 897406 

NO ANTENNA SPACE? ••• THEN READ ON I 
NEW! 
EL...OX Deh.1•0 balun-red .. Mlni-Dlole". Apptoi length l5tr. supplied compJele with 
special balun for perfoct matching ond rvl reducllon. A complete sel of hard.ware 1s 
supplied including an lnverled "V'' ,._II, The hioh " 0 " haps are completely weatJ1er· 
proofye t llght In weight and 4 unique cltaf vlntl covered copper elemen1 is employed 
to ensure thtU tho antenna lulS lor ye1u1. lllW raling. 
COMPLETE SYSTEM £29.00 

C-4 I0-15-20M 
t200WATTS 
52 OHM FEED 
WEIGHT I LBS 
HEIGHT Ill FT 
WIND SO MPH 

PRICE £41.45 
CARRIAGE £ 1.50 

,JWiniature 
@ and 
Coaxial Vertical 

VHF? 

rnCErorfAJ 
EllGlltEERING IJD 

WE HAVE THE LARGEST STOCK OF JAYBEAMS IN THE UK: 
SEE PREVIOUS ADVERTS OR SEND 15P IN STAMPS FOR 

CATALOGUE 

HQ-1 IO-tS-20M 
1200 WATTS 
52 OHM FEED 
WEIGHT 15 LBS 
RADIUS 6 FT 2 INS 
WIND80 MPH 

PRICE £94.33 
CARRIAGE £2.00 

NEW I MM-2029 
MOBILE SAFETY MICROPHONE 

This really is a beautiful product that not only gives operational 
pleasure to the mobile operator but also makes driving safer. 
No more one hnndod driving; with the MM-202G it is both hands 
on the wheel. 

The MM-202G comprises a miniature condenser boom micro­
phone weighing a mere 5 grams that clips on to your lapel or 
the sun vizor of the car. T he output from the microphone feeds 
into a combined matching ampliOer and T/R control box that 
clips onto the car gear lever. The MM-202G will match any trans­
ceiver input impedance 600 ohms to 100Kohms and is completely 
RF proof. Output level is fully adjustable and the DC power is 
drawn lrom the PTT socket of lhe transceiver. The MM-202G 
comes complete with instruction leaOet and the audio quality 
is what one might expect from a condenser mix-quite superb! 

MAIL ORDIR & HEAD OFFICE: HOCKLEY AUDIO, 21 SPA ROAD, HOCKLIEY. ESSEX. TEL. a.lM 11:11 (2 llaee) 
ALL PIUCES INCLUDE VAT CAlllllAGE AT COST 

A411NTS--Gu:TX J.R. Eectronlc o, 1• Colllor Row I.Ano, Romlot<I, UHL Toi. Romtonl (OJOI)-. 
GIOOT llrodhursl£1octronlc., W iiiowbrook. SeMC>l 1.Ano, llunbury, Choohlro. Tol.1Junbury(-)280JOI 
GMaGRX Eric Slmpoon, I DroMlo RoK. Fal~rt. StlrUngohl~. Tal.--

MONDA Y TO SATURDAY I A.M. TO 5.30 P.M. EARLY CLOSING WEDNESDAY 
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* 99 GETS 146 -+ 
YES! Back in stock again is the well-known STANDARD 
C146A hand-portable transceiver for 2 metres; and price Is 
only £99 inclusive ot VAT (carriage free) . Supplied complete 
with leather case, crystals on 520 and 522 and automatic tone­
burst unit. Base charger unit available for nicads (see illustra­
tion right) and crystals for extra channels at £5.29 inc. post and 
VAT (per channel) or £5.06 If ordered with transceiver. UN­
BEATABLE V ALUE- DON'T DELAY-as this offer cannot 
last for ever! 

*165 GETS 828 
Yet another super WESTERN ofter on STANDARD'S 
C828M 10 watt 12-channel mobile transceiver. Only £165 
including VAT (carriage free) for I his pint-sized. lion-hearted 
rig. Price includes quick-release mobile mounting bracket. 
speaker/microphone automatic tone-burst and 10 CHANNELS 
FITTED (SO, 520 to 523 inclusive. R3 to R7 Inclusive). 524 and 
532 crystals available at £3.04 inc. post and VAT (per channel) 
or £2.81 If ordered with transceiver. 

- FEW ONLY AT THIS RIDICULOUS PRICE-

A LSO .•• 

CSA Base Master/Charger 
Set of 10 Ni Cads (AA size) 

£28.13 
£9.00 * 165 GETS 223 

The FCB-01J carrying case 
ror the C82ll Is now In stock. 
Complete with CAT-17 
flexible quarter-wave whip 
antenna, battery carrier and 
earphone. Not a soft PVC 
case, bul one with thick, still 
walls for maximum protection 
or your 828 (or C430) and ease 
or portability. Takes C-size 
nicads(10) or HP- 11 dry-cells 
(8). 

If you prefer Y AESU MUS EN for VHF, why not sample 
the new FT223 at WESTERNS special price of £165 
including VAT (carriage free). Yes-as little as this for a 
brand-new, full-specification 23-channel 2 metre FM 
transceiver. 10 watts or 1 watt output, automatic tone­
burst and 11 CHANNELS FITTED !-YOUR CHANCE 
TO GET ON 2M FM AT BARGAIN RATES-

ALSO- FROM YAESU' s ACCESSORY LIST . .. 
QTR24 World Clock- battery operated £15.75 
Y HSS Communicat ions head phones £9.56 

Price-£27.56 inc. VAT PRICES INCLUDE CARRIAGE AND VAT 

336.37 STILL GETS 221 R 
828 in FCB-01J with CAT-17 PRICE UNCHANGED FOR THE MULTIMODE 2M. RIG 
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NEW! POWER and SWR MEASUREMENT TO 450 MHz! 
WITH THE 

OS KER SWR-300 
All the facilities of the long-established and well-known 
Osker SWR-200, but now with optional add-on couplers 
for accurate (10%J power and SWR measurements In 
the 2 metre and 70 centimetre bands. Basic instrument 
for HF-:-add couplers for VHF and/or UHF. 

SPECIFICATIONS 
SWR·300 

Freq. range (MHz) 3·5-30 
Power ranges (W) 0-20; 0-200; 

Accuracy 
Impedance (Q) 
Connectors 
Dimensions (mm) 

0·2000 
± 15% FS 

50 
S0-239 

95 >< 220 x 
tis 

SPC·2B 
144-148 

0-20; 0-200 

± 10% FS 
50 

S0-239 
40 ){ 110 x 

66 

SPC-07A 
420-450 

0-2; 0-20 

± 10% FS 
50 

Type N 
50 x 85 X 70 

PRICES (Inc. VAT, carriage free) 

SWR300 £43.20 OR . •• ALL THREE 
SPC·2B £15.12 FOR 
SPC·07A £19.98 £75.00 

* * * STILL AVAILABLE-TH E OLD FAVOURITE-SWR-200 at ....... . £38.88 * * * * OCTOBER SPECIALS 

AT BARGAIN PRICES 

VHF/UHF Equipment 

BRAUN SE600 (2M) 
FOK Multi U-11 (70CM) .. 
S1ondo1d C43Q (70CM) .. 

ANTENNAS 

5% OFF-;i\I Nowhonics Hustler mobile antennas (HF .-i,nd VHF) 
Nowtrontcs 4BTV and RM80S (10-SOM base station 11ertieal) •• 

SUNDRIES 

SP400140t spenkecs (for FT401 otcl. 
S53Q3M SSTV Monllor .. 
Unlca URf A oen. coverage roccl"'cr 
Ur/ca UR2A oen. covorngQ roccivcr 

- ALL PRICES INCLUDE CARRIAGE AND VAT-

* 
£673.87 
£223.81 
£156.37 

U3.00 

£11.ZS 
£199.00 
£66.00 
£89.00 

DON'T FORGET YOUR JAYBEAMS 
2.Metres 
CS 2M, glass· fibrn collineat 
5Y.2M, S·cl, yogi 
8Yi2M, ~ol, yagi • . 
IOY,2M, IO·el, yagl .. 
PBM10,'2M, tO.el. purobcnm 
PBM14/2M, U · ol pnrobcam 
SX'fJ2M, 5-el, crossed yngl 
8XY,'2M, 8-cl, croncd yn.g1 
10XY,2M, 10·el, crossed yuoi •• • . . . 
PMH'2C-"<:l rculnr polnrlsalion harness lor / XV 
Q4t2M, 4-el, quad •• 
Q612M, 6~~1. quad •• 
70 C entimetres 
CS/ 70, colinenr 
USi 70, moblle collncnr with coax 
PBM1a: 10CM, 18-el. parabean1 •• 
MBMB8i70CM, 88·cl. Multlbeam • . • • • • 
12XY,70CM, 12·t'I, crossed vaoi (with phasing harness) •. 
23 Contlmobes 

£30.78 
£9.23 

£11.36 
£21.60 
.£25.31 
£30.60 
£16.76 
£20.36 
£29.21 
£5.11 

£11.10 
£22.05 

£38.81 
£21.15 
£19.13 
£28.58 
£29.25 

015, 1296 doublo 15 slot-fod yngl .. • • •• .. • £23.18 
*PRICES INCLUDE CARRIAGE(ROAOLINE) and VAT(12lo%>-CALLERS 
doducl £2.25 (excopl PMH:'2C·d•duct 56p). * 

PAYMENT: Cash or cheque, ACCESS (Mastercharge). VISA (Barclaycard), GIRO TRANSFER CA/c 288 6154) 
HP and Credit Sale arranged 

SEE YOU AT THE LEICESTER SHOW-STAND NUMBER 14 

Uhutcun Elcrct1oniu (UH) ltd 
HEAD OFFICE (All Mail/Enquiries) 

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

RADIO COMMUNICATION October 19n 

Our A gent$ 
Southern: A lan Paxton, G•BIZ, Chandlers Ford (0'215) 65015 
Sc:o11and : Al:rn Cameron, GM30GJ. Alloa (0259) 214653 
N. Ireland: Les Lyako. Gl3CDF, Nt!wtown;uds (02'7) 112449 

Opening hours : 
LOUTH: 9· 12; t-Spn'I Mon· Fri. By appointment Sat. 9·12. 
LEICESTER: May's Hi Fl. Churchgate (Toi: OS:t.3·58662) 

Mon-Smt. 9~6 pm: c:toscd Thur, 
SOUTHAMPTON:CLOSED 
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LOWE IN LONDON Communications House, Wallington Sq, Wallington, Surrey. 01-669 6700 

TR-7500 
Why settle for anything less ? 

The TR7500 is the very latest 2 metre FM mobile 10 be introduced 
by TRIO and will delight the owner with its combination of perform­
ance, reliability and unique design. It represents another step forward 
in the TRIO product line and is designed to give you the very best FM 
transceiver available in its class. 

Whatever you now own, or may have been thinking of buying, it 
would be foolish to settle for anything less than the TR 7500. 

P LL Synthesiser, no crystals to buy, ever. with the TR 7500 s ince the 
operating frequencies are generated by a TRIO designed LSI phase 
locked synthesiser. This provides 80 FM channels at 25 KHz spacing 
from 144-146 MHz. all 10 repeater and reverse repeater channels. The 
channels arc selected by a single knob and no prof,:rwmuing is required 
,from the usrr- just unpack the rig, connect 12 volts de and you arc on 
chc air. 

Unique display 
T RIO attention to detail al its very best is shown in the method 

used to display the channel number. T R 10 believe that ease of use is 
the priority consideration, and have arranged t he large LED display 
to s how the correct channel number at all times. If you want 10 
operate on 524, turn the channel knob until the display shows 24 -
simple isn't it? Need R7? Turn the knob until the display shows 7. 
T heres no need to wonder "did I programme 524 into channel 15 or 
channel 9?". · 

Repeater operation 
Available at the touch of a front panel switch. Turn this to "N" 

(normal) ancl you operate normal repeater with 600 KHz transmit 
down s hifc. If you wish to listen on the input. turn the s witch to "S'' 
(Simplex), •nd you are there - and can operate s implex on the 
input frequency. Need reverse repeater? Turn the switch to "R" 
(reverse) and you operntc with receiver down shift of 600 KHz. This 
facility is most useful when you hear several stations calling into a 
repeater with only one (of course) appearing at the output. Using 
reverse repeater operation. you can call into the pack to invite anyone 
to a simplex channel for direct QSO. 

Automatic tone burst is provided. with a front panel LED to 
remind you that you have the tone burst on. Needless to say. the 
1750Hz is generated by TR1o·s unique tuning fork oscillator which 
guarantees spot on frequency at all times and in all temperatures. 

Perr ormanct' plus 
A combination of multi section helical filtering at signal frequency, 

monolithic <rysial filters at 10·7 MHz. and shaTJ> multi pole filters at 
455 KHz allows the TR7500 to keep on working under strong adjacent 
signal c.onditions when other rigs gi-vc up. 

The receiver performance for sensitivit)' is excellent. On the samples 
checked so far. we obtain 12dB SINAD for a startling 0· 18 microvolts 
and under mobile conditions. we copy repeaters in terrain which 
previously presented real signal problems. 

The trans mitter generates a true FM. signaJ at 10·7 MHz which is 
translated directly to two metres in a fully balanced mixer system. 
This guarantees a superbly clean signal with no unwanted multiplier 
products, and an all new PA system with specially developed transi­
stors, gives rugged reliable power in excess of I 0 watts. 

As a final test for freedom from unw3ntcd in band signa ls, we ran 
the TR7500 at full output with a TS700G coupled to it on the bench· 
Tuning from 144-146 MHz on the TS700G. we found just one signal -
the wanted one. It was impossible to find u single unwanted signal 
coming out of the T R7SOO under these extremely severe conditions. 
Wideband checks using the analyser revealed no spurious outputs 
detectable above noise level. AL th.is poinl we retired happy! 

Attention to dotail 
As is well known, TRIO introduced the since copied variable power 

SWR protection system, and it is of course filled to the TR7SOO with 
an impro,ed high gain de amplifier for tighter and faster control. 

High/ low band change is by push button, with S-mcter illumination 
colour change to remind you of the band in use. 

Another simple but typically TRIO thoughtful provision is the 
special channel knob with a deep moulded indent at SO. You can set 
this vertical by touch alone and can then count up the channels 
without even seeing the channel display. Great when mobile and you 
need you eyes on the road. 

Finally the TR7500 with a ll its potent performance is packaged in a 
case not much bigger than a T R2200GX ! 

Acccssorfos 
The T R7500 is supplied complete and ready to use with the T RIO 

quick release mobile mount. microphone. power leads, comprehensive 
manual etc. etc. Nothing more to buy to own the best mobile/fixed 
station FM rig on t.hc market. 

DON'T SETTLE FOR ANYTHING LESS 

LOWE IN LEEDS 27 Cookridge Street, Leeds. 0532-452657 
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LOWE IN BIRMINGHAM 362-4SohoRd, Handsworth, Birmingham. 021-554 0708 

The TS700S, is intended to be the top of 
the line in 2 melr'c multi mo dcstntions. TRIO 
have now incorporated a ll the facilities which 
customers have expressed a wish to see in tl1c 
700 serlcs. Main new features arc: 

Digit31 r(':ldout 
Built into the rig and us ing the same ca~) 

on the eye blue/green rea<lou l tu be as the 
TS-820. The counter is a complete frequency 
measuring system and incorporat\:'S the V FO 
and carrier o scillator frcqucncic:,s to meas ure 
the CW transmit/ receive sh ifl as well a s 
USB/ LSB shift. The display reads to 100 Hz 
o n SSB :tnd CW but is auto matically rounded 
off to the nea rest I KHz o n FM - However 
- if) ou insist o n reading to IOOHz. the touch 
of a switch restores this facility on FM also. 

Smooth accuratt tuning 
Using the new dua l rallo gearbox with fly­

wheel action for fost ba.nd sca nning. Jt is true 
to say that nothing co mpares with a real 
VFO when it com~ to pin po int accuratt:.• 
tuning ofSSB nnd C~W. 

Rece iver pre a mplifier 
The TS-700S is fitted with a low noise 

S\\ritchablc receiver pre amplifier with care· 
fully calculated gain figures to give that extra 
performance when digging into the noise for 
real DX. 

Vox O!K'ration 
And break in CW using the built in VOX 

system. Front panel gain and delay controls 
allow adjustment to suit every s ituation. 

And what is this intriguing lineup below? 
Simply more of the exciting new range from 
TRIO. The big box is the big daddy of all 
lin<'ars. the TL-922 which uses a pair of J. 
SOOZ tubes to give you a cool I KW key down 
CW or RTTY input and 2 KW o n SSB -
from top band (just you dare) to ten metres. 
wow. 

Alongside it is the new TS-520S which also 
covers top band to ten with a hot new 
receiver checking out at 0.21.V for IOdB 
S/ N ratio. and a new s peech processor built 
in. and ISM Hz WWV, and facilities for the 
readout unit DG·5 and. and .... 

So what else is new Doc? The DG-S 
readout takes the VFO. heterodyne oscillator 
and carric:r oscillator frequc:ncics. does 
magic calc ulations. and gives you your exact 
frequency. Not only that. bu t you can take 
it with you. feed it on a diet of 12Vdc and 
use it as a IOOHz to 40MH7. frequency 
counter. Don't weep sir TS·520 owner. we 
ha vc a mod kit DK-S20 to allow you to use 
it with your rig as well. 

There's more equipment but no more 
space, so see it all at Leicester. 

T S-700S £542 inc VAT. 

Split rrl'qul'ncy workini;. 
Using the new external VF0-7005. Tbc 

frequency of the external V FO is checked by 
the readout on Lhe TS-7005. Any frequency 
s plit o r full transccivc operation can be 
carried o ut us ing the external VFO. A 
unique accessory for the VH F opcra1or. 

New standards of l)('r!ormancc 
On the samples which we have checked. 

the IOdB S/ N ratio sensitivity is a round 0·15 
uV on SSB and tbe 20dB quieting level is less 
than 0·2 uV on FM. This gives the TS-700S 
a real lead over any other rig around. 

Plus of course all the features which make 

the 7UO ~cries ~o ou~tam.ltn~. Remember t he 
s ignal qua lity resulting from the use of a high 
supply vo ltage o n the PA and driver giving 
unbealen linearity (TR IO paten1). Remember 
the rugged. go anywhere constructio n which 
makes the 700 series so popular on expedi· 
lions and field days. Remember the a ll mode 
(AM, FM, U5B, LSB, CW) operation - not 
all rigs have them. Remember the Simplex/ 
Repeater/ Reverse repeater opera1ion avail­
able al the turn of a switch. 

Finally, remember the combined reputa· 
tions or TRIO a.od Lowe Electro nics and 
you will agree I.hat for the ultimate 2 
metre all mode sta lion is has to be 1he TS· 
7005. 

TRIO 
ANNOUNCEl\1ENT 

We are pleased to announce that in addition to the normal Lowe Electro­
nics retail outlets, the complete range of Trio products is now available from 
the following well established. full time, specialist dealers who will be pleased 
to demonstraie and advise you on any item from the range. Like us, they will 
a lso be delighted to exchange their goods for your money - but always 
pleasantly of course. 
For North London and area 

RADIO SHACK LTD 
188 Broadhurst Gardens, London 

NW63AY 

Telephone: 01-624 7174 

For Lancashire and the North West 
STEPHEN JAMES LTD 

47 Warrington Road, Leigh, Lanes, 
WN73EA 

Telephone: 0942 676790 

HEAD OFFICE 119 Cavendish Rd. Matlock, Derbyshire. 0629-2817 or 2430 
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PAUL 
GlVJF Cf l lICOMI. 

LOOKS A BIT 
DIFFERENT** 

STILL 1:198 INC VAT 

The IC-240 lrom Thanet has had a bil of a face change. Gone is 
the tone button, which doesn't do anyth ing anyway, and In its 
place Is a crafty Jillie switch which gives simplex In the centre 
position, normal duplex at OUP A and reverse repeat (on Rx AND 
Tx) at duplex B. W ith the IC-240 it is the RECEIVER which is 
shifted when working Duplex and not the TRANSMITTER as 
with some other rigs we could mention. This means that you can 
listen on the input channel or work reverse repeat. merely at the 
Oick of a switch-you don't have to re-tune the channel knob as 
you would otherwise. 
The function of the LH switch has also a ltered as it now gives 
high power in the up position and LOW in the down, the centre 
being OFF. This, together with the facility of easy channel change, 
clear channel indication and sheer rugged construction still puts 
the IC-240 at the top of the list. 

Check on these points against that competitive rig: 

Can it cover the whole 2m band 144-146? 

Is It easy to qsy from say R7 to S20 without too 
much knob winding? 

Is low power available? 

Can you add extra channels, In the order you 
want them, without having to buy crystals? 

Is the tone burst automatic? 

Is a scanner available? 

Is It relatively easy to add peripheral bits and 
pieces? 

YES NO 

0 [1 

[' n 
[j D 

0 0 

c 0 

0 0 

0 0 

Now that we have sold several hundred 240's we r.an tell you that 
these llltle sets are extremely reliable. The number we have had 
back for repair under warranty is really very small and the Initial 
teeth ing problems have been Ironed out long ago. By the way, 
should you be feeling a little upset that your nearly new tC-240 
has been made out of date have no tear. Unlike a model change in 
cars, we can sell you a conversion kif for £3 to bring your set right 
up to date so that you can't tell the difference. Please don't all 
rush at once though as inihal stocks o t these are limited. There ti the answer i s YES to all these and it's cheaper than an IC-240 
will be plenty available later. it may well be worth buying. 

SEE ONE AT LEICESTER- STAND 9 

•• At lhe moment this is a THANET mod. Until this Is done in Japan you may not flncl It on all sets bought 
from other dealers, but we undersland that some intend to fit II. 

PLEASE NOTE THAT ALL MAIL ORDERS MUST BE SENT TO HERNE BAY AND NOT TO 
AGENT S . 
ALL WARRANTY ANO OTHER REPAIRS FOR SETS BOUGHT FROM THANET AGENTS AND 
SHOPS MUST BE REFERRED TO OUR SERVICE DEPT IN HERNE BAY WHERE WE HAVE A GOOD 
RANGE OF TEST EQUIPMENT A NO T HE TECHNICAL SKILL TO USE IT. 
SETS FROM OTHER DEALERS MUST BE REFERRED TO THAT DEALER. 

FOR DETAILS LEAVE YOUR NAME AND ADDRESS OR CALLSIGN ON OUR 
ANSAFONE (02273 63850) DURING THE EVENING WHEN CALLS ARE CHEAP 

HP TERMS NOW AVAILABLE 

YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM 

THANET ELECTRONICS 
t43 Reculver Road, Beltinge, He rne Bay, Kent (02273 638511) 

RADIO COMMUNICATION October 1977 



I lfICOMJ DAVE 
G4ELP 

IC-111E 
,519 
INC VAT 

THERE IS NOTHING LIKE THE IC-211E 
The IC-211E has been around for sometime now yet we haven't 
said a lot about It In adverts. Why? Well the reason is simple 
really. We couldn't get enough of them initially to satisfy those 
Quick-off-the-ground chaps who find out about goodies by keep· 
Ing their ears to the ground. Now it looks as If things are getting 
better. The manufacturers are managing to catch up with the 
monstrous world wide demand, particularly the US, and supply 
enough for little ole UK. 
The 211E Is an expensive beast-but it offers you a lot of techno­
logy for your money. You won't be able to buy one at a negative 
profit making price from your local cash and carry but you will 
get a good back-up service as you do from anything bought 
from us. What do you get for your money? 

WELL, there is: * A synthesizer to give you the accuracy you can expect 
from a synthesizer. * Frequency display to the nearest 100Hz * An optically coupled VFO 

* An electronically controlled flywheel brake * An electronically controlled tuning lock * Adjustable power on FM * A truly excellent transmission on FM, SSB or CW 

* A 10·7MHz Rx IF output for monitoring * A multiway output socket for interlacing with the syn­
thesizer for keypad programming, scanning etc. 

* An excellent receiver * Plus all the things you expect in a decent transceiver such 
as vox, break-in CW, noise blanker. RIT. centre zero 
meter, slow or fast AGC, Rx RF/IF gain control etc. etc. 

If you want to know how the synthesizer works you will find an 
Interesting article in September's Wireless World. 

It's hard lo do justice to the IC-211E In an advert. Why not see 
one on display at LEICESTER? 

THANET ELECTRONICS 
HERNE BAY KENT 

02273-63859 

SHOPS 
THANET NORTHERN 

WOMBWELL S . YORKS 
0226· 756229 

SOUND SERVICE 
BURNLEY LANCS 

0282 38481 

OTHER AGENTS (PHONE FIRST-All evenlna• only except Norfolk) 

LONDON-Terry G8BAM (0Hi56 9366) 
SCOTLAND-Ian GM800X (07868 3223) 

NORFOLK-Ted GJFEW (05088632) 
WALES-Tony GW3FKO (lml! 7~) 

MIDLANDS-Tony G8AVH (021329 2305) 
NORTH WEST-Gordon G3LEQ (Knutolord (0:1$5) 4040) 

FOR All MAIL ORDERS AND SALES DURING BUBINEBB HOURS 

I llICOMl THANET ELECTRONICS FROM 
HERNE BAY (02273 63859) 
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D IODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc. 
1N914 100v 10mA .05 8·pin pcb .25 WW .45 2N2222 NPN .15 
1N4004 400v 1A .OB 14·pin pcb .25 WW ,40 2N2907 PNP .15 
1N4005 600v 1A .OB 16·pin pcb .25 WW .40 2N3740 PNP 1A 60v .25 
1N4007 1000v 1A .15 1B·pin pcb .25 WW .75 2N3906 PNP .10 
1N4148 75v 10mA .03 22·pin pcb .45 WW 1.25 2N3054 NPN .35 
1N753A 6.2v z .25 24·pin pcb .35 WW 1.25 2N3055 NPN 15A 60v .50 
1N758A 10v z .25 28-pin pcb .35 WW 1.45 T1P125 PNP Darlington .35 
1N759A 12v z .25 40·pin pcb .50 WW 1.95 LED Green, Red; Clear .15 
1N4733 5.1v z .25 Molex pins .01 To·3 Sockets .25 O.L.747 7 seg 5/8'' high com·anode 1.95 
1N5243 13v z .25 XAN72 7 seg com-anode 1.50 
1N52448 14v z .25 2 Amp B•idge 100-prv 1.20 FNO 359 Red 7 <eg com·cathode 1.25 
1N5245B 15v z .25 25 Amp Bridge 200.prv 1,95 

CMOS - T T L -
4000 .15 7400 .15 7473 .25 74176 1.25 74H72 .55 745133 .45 
4001 .20 7401 .15 7474 .35 74180 .85 74H101 .75 74$140 .75 
4002 .20 7402 .20 7475 ,35 74181 2.75 74H103 ,75 745151 .35 
4004 3.95 7403 .20 7476 .30 74182 .95 74H106 .95 745153 .35 
4006 1.20 7404 .15 7480 .55 74190 1.75 745157 .80 
4007 .35 7405 .25 7481 .75 74191 1.35 745158 .35 
4008 1.20 7406 .35 7483 .95 74192 1.65 74LOO .35 745194 1.05 
4009 .30 7407 .55 7485 .95 74193 .85 74L02 .35 745257( 8123) .25 
4010 ,45 7408 .25 . 7486 .30 74194 1.25 74L03 .30 
4011 .20 7409 .15 7489 1.35 74195 .95 74L04 .35 
4012 .20 7410 .10 7490 .55 74196 1.25 74L10 .35 74LSOO .45 
4013 .40 741 1 .25 7491 .95 74197 1.25 74L20 .35 74LS01 .45 
4014 1.10 7412 .30 7492 .95 74198 2.35 74L30 .45 74LS02 .45 
4015 .95 7413 .45 7493 .40 74221 1.00 74L47 1.95 74L504 .46 
4016 .35 7414 1.10 7494 1.25 74367 .85 74L51 .45 74L505 .66 
4017 1.10 7416 .25 7495 ,60 74L55 .65 74L508 .45 
4018 1.10 7417 ,40 7496 .80 74L72 ,45 74L509 .46 
4019 .70 7420 .15 75108A .35 74L73 .40 74L510 .45 
4020 .85 7426 ,30 75110 .35 74L74 .45 74L511 .45 
4021 1.35 7427 .45 74100 1.85 75491 .so 74L75 .55 74L520 .40 
4022 .95 7430 .1 5 74107 ,35 75492 ,50 74L93 .55 74L521 .25 
4023 .25 7432 .30 74121 .35 74L123 .55 74L522 .26 
4024 .75 7437 .35 74122 .55 74L532 .40 
4025 .35 7438 ,35 74123 .55 74HOO .25 74L537 .40 
4026 1.95 7440 .25 74125 .45 74H01 .25 74500 .55 74L540 .55 
4027 .50 7441 1,15 74126 ,35 74H04 .25 74502 .55 74L542 1.76 
4028 ,95 7442 .55 74132 1.35 74H05 ,25 74503 .40 74L551 .65 
4030 .35 7443 .es 74141 1.00 74H08 .35 74504 .35 74LS74 .75 
4033 1.95 7444 .45 74150 1.00 74H10 .35 74505 .35 74LS86 .75 
4034 2.45 7445 .80 74151 .75 74H11 .25 74508 .35 74L590 1.30 
4035 1.25 7446 .95 74153 .95 74H15 ,30 74510 .35 74L593 1.00 
4040 1.35 7447 .95 74154 1.05 74H20 ,30 74511 .35 74L5107 .95 
4041 .69 7448 .95 74156 1.15 74H21 .25 74520 .35 74L5123 1.00 
4042 .95 7450 .25 74157 .65 74H22 .40 74540 .25 74L5151 .75 
4043 1.25 7451 .25 74161 .85 74H30 .25 74550 .25 74L5153 1.20 
4044 .95 7453 .20 74163 .95 74H40 .25 74551 .45 74LS157 .es 
4046 1.50 7454 .25 74164 .60 74H50 .25 74564 .25 74LS164 1.90 
4049 .80 7460 .40 74165 1.50 74H51 .25 74574 .40 74L5367 .85 
4050 .60 7470 .45 74166 1.35 74H52 .15 7451 12 ,90 74LS368 .70 
4066 1.35 7472 .45 74175 .80 74HS3J .25 745114 1.30 
4069 .40 74HS5 .25 
4071 .35 
4082 .45 

9000 SERIES LI NEARS, REGULATORS, etc. 

9301 .85 8266 .35 LM320K5 (7905) 1.65 LM340T·24 .95 LM723 .50 
9309 .35 8836 .95 LM320Kl2 1.65 LM340K·12 2.15 LM725 1.75 
9322 .85 MCT2 .95 LM320T12 1.25 LM340K· 15 1.25 LM739 1.50 
95H03 .55 8038 3.95 LM320T15 1.65 LM340K· 18 1.25 LM741 8-14 .20 
9601 .76 LM201 .75 LM339 .95 LM340K·24 .95 LM747 1. 10 
9602 .50 LM301 .25 7805 (340T·SI .95 LM373 2.95 LM1307 1.25 

LM308 (Minil .75 LM340T·12 1.00 LM380 ,95 LM1458 .95 

MEMORY CLOCKS LM309H .65 LM340T·15 1.00 LM709(8,14 PIN) .25 LM3900 .50 
LM309K(340K·~ l.85 LM340T-18 1.00 LM711 ,45 LM75451 .65 

745188 18223) 3.00 LM310 1.15 NE555 .50 
1702A 7.95 LM31101Minl! .75 NE556 .95 
MM5314 3 .00 LM 318 !Min;) .65 NE565 .95 
MM5316 3.50 

INTEGRATED CIRCUITS UNLIMITED 
NE566 1.75 

2102·1 1.75 NE567 1.35 
2102L·1 1.95 5N72720 1.35 
TMS6011NC 6.95 7889 Clairemont Mesa Blvd. San D iego, CA 92111 U.S.A. 5N72820 1.35 
8080AO 15.00 No Minimum 
8T13 1.50 All prices in U.S. dollars plea.1e add po!lagc to cover method of shipping. Orders 
8T23 1.50 over $100 (U.S.) will be shipped air no charge. Payment should be 1ubmitted 
8T24 2.00 with o rder in U.S. dollars. Orders shipped same day as received. 
21078·4 4.95 24 Hour Phone (714) 278·4394 MasterCharge I BankAmericard 
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AMATEUR RADIO RETAILERS ASSOCIATION 

JUBILEE YEAR EXHIBITION 
AT THE 

GRANBY HALLS 
LEICESTER 

THURSDAY, FRIDAY & SATURDAY 
OCTOBER 27, 28 & 29, 1977 

New opening times - I 0 am to 6 pm daily 

NEW AND BETTER CATERING 

* NEW DAILY PRIZE DRAW AT 4pm EACH DAY 

* Continuous Film Shows-Technical, Topical, Cartoons, etc 

* 
TALK-IN ON 2 METRES FM BY LEICESTER RADIO SOCIETY 

* RSGB, Shortwave Magazine, RAIBC, ISWL, etc. etc. 

* OVER FORTY TRADE STANDS 

* 
Meet your friends from all over the British Isles 

* 
ADMISSION 30 PENCE 

WHERE ALL THE LEADING AMATEUR RADIO DEALERS PUT ON THEIR OWN EXHIBITION 
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SEM 
P.O. BOX 6, CASTLETOWN, ISLE OF MAN Tel. PORT ERIN (0624) 833714 
NEW! SENTINEL V.H.F. TRANSMIT POWER AMPLIFIER AND RECEIVE PRE-AMPLIFIER 
A new concept in add on units to improve 2 metre performance on transmit and receive. 
On transmit the Power A mplifier produces a power gain of 4, up to a maximum of 12 watts in, for 48 watts out. The circuit is suitable 
for all transmission modes with a sophisticated bias stabilization circuit for correct full power operation rather than the simple 
diode arrangement normally used. 
The receive pre-amplifier has the same performance as our standard Sentinel or Sentinel Auto. 
Supply voltage is 13·6 nominal (12-15V), 5mA on receive, up to 6mA on transmit. 
Size: s• -< 2" front panel, 4t" deep. Sockets are S0239. 
Price £53.00 - VAT £59.62. 
Also available without the receive pre-amplifier at £44.00 .,.. VAT - £49.50. 

NEW I The only one available 

SENTINEL TOP BAND CONVERTER 

Top Band (Marine Band) to 20 metre converter. If you miss being 
able to listen on 160 metres this provides the answer. 1 ·8MHz-
2·3MHz In 14-14·5MHz out. Price £18.00 + VAT - £20.25. 

2 METRE CONVERTERS 

Santlnal D . G. Mosfet converters. These provide a perfor­
mance that cannot be beaten. N.F. 2dB, Gain 30dB. Supply 
12V(9-15) 15mA. Size Is 21• x H' x 3t'. Ifs: 28-30MHz, 
4-6MHz, 2-4MHz. These are also In stock for Marine Band to 
28-30MHz and Satelllte Band to 20-22MHz. 4 metres to 28-
28·7MHz. Price: £18.00 +VAT - £20.25. IN STOCK. 

S ENTINEL 2 M ETRE CONVERTER 

Contaln lng·a mains power unit and RF gain control. Speclflca· 
tlon as above. Size: s• x 2' front panel by 5• deep. Price: 
£22.00 + VAT - £24.75. IN STOCK . 

SENTINEL 2 METRE CONVERT ER KIT IF 28-30MHz. 
Performance es above converters. Complete unit with box, 
connectors etc. Price: £tt.50 +VAT ~ £12.94. We will get 
them going If you have trouble for £2.50, so you can't go wrong. 
IN STOCK . 

70cms CONVERTERS 

The most economical method of listening on 70cms Is our 
70cm to 2 metre FET converter. N.F. 3dB, Gain 30dB. Price: 
£18.00 + VAT= £20.25. Size: 2l' x H' x 3!'. I N STOCK. 

SENTINEL 70 

70cms to 28-30MHz, N.F. 3dB, gain 30dB. Size 2l' x H' x 4' . 
Price: £20.00 + VAT - £22.50. IN STOCK 

PRE·AMPLIFIERS 

W e have now sold thousands of these pre-amplifiers and many 
who have a V.H.F. unit come back for an H.F. unit or vice versa. 
Many of you report to us on the improvement in performance 
obtained and we have had no reports of anyone not finding an 
increase in sensitivity, I th ink that we can safely say that they 
are the most cost effective units you can buy. 

THE SENTINEL AUTOMAT IC 2 METRE PRE-AMPLIFIER 

Contains an RF operated relay for connecting straight Into your 
transcelvlng aerial co-ax. Performance: 1dB N.F •• 18dB gain 
from selected FETS. Supply 12V nominal. Price: £13.00 + VAT 
- £14.62. B/L sockets standard, S0239s £1.50 + VAT~ £ 1.69 

THE SENTINEL STANDARD 2 METRE PRE·AMPLIFIER 

Same ci rcuit as the one above but without the RF switching. 
Price: £7.75 +VAT = £8.72. IN STOCK. 

THE P A3 

Size only about 1 cubic Inch to flt inside your transceiver. N.F. 
2dB gain 18dB. Price: £5.57 VAT - £6.27. IN ST OCK. 

SEN TINEL H .F. PRE-AMPLIFIER. Theaearewldeband pre­
ampllflers from 1-40MHz. N.F. 1dB, gain 1SdB. Input and output 
Impedances 50/75 Ohms. Size: 2i' x 11• x 3'. Price £7.00 + 
VAT - £7.87. ' 

SENTINEL H .F. PRE·AMPLIFIER with change over relay. 
Same specification as above but Including a change over relay 
for switching straight through. This can be oparatad by your 
transceiver for direct connection In your aerial co-ax. Price: 
£9.00 + VAT - £ 10.12. IN STOCK. 

S EM " Z" MATCH 

A compact and attractive A.T.U. S0-10 metres tasted at 1 kW 
Into 50 ohms. Slow motion callbratad dials. Size only st• x 4• 
x n·. 50239 and scraw terminals for co-ax fed or wlra aarlals. 
Bala11ced or unbalanced. Price: £28.00 +VAT= £31.50. IN 
STOCK. 

S EM EUROPAC 

Now Includes a relay controlled by the ON/OFF switch for 
switching the H.F. equipment between the Europa or your 
H.F. aerial. I.E. NO PLUG CHANGING. 

• Receive converter-2dB N.F. 30dB gain with MOSFETS. 
• Transmit converter 200MW drive for 208W Input 
• Spurious output-BOdBI 
• Size only 9" x 4f' front panel, 4' deep. 

Price only £t00 + VAT ~ £112.50. IN STOCK. 
Complete to plug Into Yaesu equipment. 
Complete power supply for Europa £45.00 + VAT - £50.62. IN 
STOCK. 

EUROPASS All solid state Europa. 

• Receive converter 2dB N.F. 30dB gain. 
• Transmit converter 200MW Input for t OW output, capable of 

operating into o/c and sic loads. 
• Front panel meter reads P.A. collector current 
• Contains rectifler and smoothing circuits for operation off 

12V a.c. or d.c. Price: £80.00 + VAT = £90.00. 

ALL OUR PRODUCTS CARRY A 12-MONTH GUARANTEE 

T o order: C.W.O. or credit card. W e tak e credit card ordara from anywhere In t he world, lust send or pho na y our cud 
number for same day ser vice. 
W e welcome trad e enquiries from anywhere In t he world, 
If you require mora detailed information or help do not hesitate t o ring or wri te. 

ALL OUR PRODUCTS WILL BE AVAILABLE IN LEICESTER FROM THE AMATEUR RADIO SHOP 
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William Munro (lnvergordon) Limited 
distributors for 

NEC Amateur Radio Equipment 

- ~ ·"'' ~ .... , . .. ~· --. 
. -~ ' 

:: - , 
,. ~! 'i . ....., ~· ~;. I .... NEC 

CQ110E Transceiver (Ex Stock) £645 plus VAT £80.63, Total £725.63 

Frequency Range 
Mode 
Power Requirements 
Input Power 

(Price includes Securicor Delivery) 

10m-15m-20m--40m-80m-160m and 11m and WWV 15MHz on receive only. 

LSB-USB-CW-AM-FSK-FAX/SSTV 
100/110/117/200/220/234 Volts AC or 13.5 Volts DC 
280 watts PEP (240 watts on 28MHz) 

Digital Readout-Separate Crystal Filters for each of LSB, USB, and CW. AC and DC power units are bullt In. 
Switched metering for "S" meter, Relative Output, Plate Current, and ALC for setting MIC Gain. The following 
accessories are supplied with the Transceiver-Microphone, DC Power Cable, AC Power Cable, 5 RCA Plugs, 2 
Spare Fuses, 2 Jack Plugs, 2 Allen Keys and a 60 page instruction book. Built-In speaker with 3 watts output. 
A hybrid design utilising the best features of valves and semiconductors Is used to give.a high performance. 7 
Valves-49 Transistors-19 FETs-128 Diodes-25 ICs. The use of the RCA low noise beam deflection valve (7360) 
as receiver mixer gives the CQ110E high sensitivity combined with remarkable crossmodulation characteristics. 

CQ 30'1 2KW Linear Amplifier-10 to 160m with built-in power supply and 2 EIMAC 
3-500Z Valves 

Ex-stock. £760 plus VAT £95, Total £855. (Price includes delivery) 

SECONDHAND EQUIPMENT KW2000B with AC PSU £180 (incl. VAT) 

Please contact us for any specific item of equipment as our stock Is continually moving. 

We also stock Antennas and Accessories-Microwave Modules-Modular Communication Systems-Solid 
State Modules-Antex Products Components etc. 

m 100 HIGH STREET, INVERGORDON, ROSS·SHIRE IV18 ODN. ~ 
Telephone 0349 852351 Telex 75265 

HIRE PURCHASE INSURANCE 
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Radio Shack Ltd. 
for the 

SERIOUS CW /SSB/FM/RTTY 
OPERATOR 

* We have a lot of interesting goodies up our sleeve. 
Besides the usual run of the mill items stocked by 

most amateur stores we have 

TRJQ- the entire range 

We are also the UK importers of: 
DRAKE, ATLAS, HI-GAIN, CDE, etc. 

* Our used stock changes rapidly. Please phone. 

Bring your used gear to our stand at 
ARRA LEICESTER or to our store. 

We decline to make exaggerated claims to greatness 

SECURICOR 
B.R.S. 

DRAKE* SALES* SERVICE 

RADIO SHACK LTD. 
188 BROADHURST GARDENS, LONDON NW6 3AY 
just around the corner from West Hampstead Underground Station 

Telephone: 01-624 7174. 

HIRE 
PURCHASE 

Cables: Radio Shack, London NW6. Telex : 23718 ,Radack G. Giro Account No: 588 7151. 

Open Monday-Friday 9-5, Saturday 9-12.30. Closed for lunch 1-2. 
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AMATEUR RADIO EQUIPMENT WITH 
PROFESSIONAL PERFORMANCE 

FOR 144 M Hz QUALITY P·ERFORMANCE • • • 
THE TOP TRANSVERTER FROM THE PEOPLE WHO KNOW! 
MMT144/28-28 MHz TO 144 MHz 10 WATT TRANSVERTER 

Al you may already know, we ero now manufecturlna f44MH:i all·modetolld-8to.te llnoar trans­
varter. MMT14'/23, os pictured hero. 

Thi• 14MMHz. unH Is fully compatlblo with any 28MHi drive source and provldff 10 watt• 
contlnuoua power ou!put from power tran1lator1 capable of wlth11.Mdlng severe mismatch. 

An Internal aerial changeover relay of tho PIN dlodo typo le tncorporatad which haa a lhrough-
1011 of l e11 than0·2d8. The combination of a low dletortlon bahmc&d tranamlt mlxef Incorpora­
ting protected dual gato MOSFETS, to p roduce • 1purlou1-tree linear a tonal and a low noise 
rtcelvo converter, makos the unit Ideal for all modea of tranamlaslon at 144MH:z:, pa.r11culorly 
where a high dogreo of atlblUty, llnoarlty and sensitivity arc of prime Importance. 

The uae of high Q clccullry lhrouohout ensucea an extremely oood spurious relecUan and 
aole<:Uvlty. 

The unlt J1 hou1ed ln e hlghly durable black dlocost caao, and all circuitry 11 conatruc1od on 
high quallty glaaa .. flbre printed c ircuit board. T he high power llnenr ampllfler stages are hou&ed 
In a 19parato lntornal compArtment. thua enaurlng excellent electri cal and thormal etnblllb'. 
If you heve on HF Bands rig and you' re thlnldno of movloo on to 2 metros, tho MMTf44/28 muat 
be the tranaverter for Y OU. 

SPECIFICATION: 
Frequency rang•: 144-146MHz 
Input modaa: SSB, FM, AM o r CW 
Inpu t freqyfn~~ ' "'!11'1 ~-®MHl 
DC Pow•r requlremonU: 12 volte nominal 

CMrHnt consumption: 2·2 Amp1 poak 
Receiver convert.et nol•• flgure : Better than 2·SdB 
Power connector: 5-pln DIN 
RF lnput}ogtput connect.on : SOohm 8NC 
SIH; 117 x 120 x 58mm 
We lght:8(l()g 

Power output: 10 watt• continuous rating 
Drtve raqulromonta at 28MHz : SOOmW or SmW 
Relatln 118MHz out put : -65dB 
Other apurfou• outputs: -65d8 
R•H!nr convort•r 11.in; 30dl! 
PRICE £81.88 inc. VAT 

500 MHz DIGITAL 
FREQUENCY METER MMDOS0/500 

SPECIFICATION : 
Dla ll Haight: 10mm Dlopl•ll W idth: 45mm 
Cua S ize: 111 x 60 x 27mm 

fraquancll Rang H:0·45-50MHz; !0-SOOMHz 
S enaltlvitll: Boller lhan SOmV RMS over 0·45-50MHz 

Better than 200mV RMS over 15().500MH~ 

Input Connector : SOohm BNC Input l mptdance: SOohm 

Power C..nnector: 5-pln 270' locking DIN oocket 

Pow er R equirem ents : 11-15 volte de at 300mA approximately 

GENERA L DES CRIPTIO N : Recent advances In MOS technology have mode posalblo Illa 
development of thl• ex:tremely compact freQuency motor which for tho firet time otrora the uHr 
a convenient co1t-offectJve means of troquenc:y mMsuroment. 

A closo tolerance quartz crystal In tho 15MHz range together with CMOS binary divider 
lntegratod circuits generate tho accurato 400mo gating period for the maJn countor MOS LSI 
circuitry. , 

Thi• LSI clrcully drlvea" mulllplexed 6-dlail LED dlaplay through curr•nl ampllflero. Thia 
dl1play la fed hom an Internal etoro which 11 constantly updated from Iha main counter reglatar 
and thus thedlsplayl1 continuous and Olcker·frecfora constant frequency rsadlng. The dlaplay 
uaes the latoal high efllcleney red LEDa with o digit height ol ! Omm and overall display width 
of 4Smm. 

Tho countorhae two r11nge1 which aro selected by auppl)'llno +12 volts to one ot two pine on 
tho DIN &ockeL lnlern31 diode •witching brlnga Iha Input In the 0·45-liOMHz range to a wide­
band ampllner which drives • high speod T LL divider In the main counter logic. On the 
50-500MHz range the dlodoo awltch In a hioh apeed ECL pr .. caler and the decimal point la 
changed occordlngly. 

A low angle AT cul quartz cryslal la used alvlno a typical temperature stoblllty ol0·5ppm per 
dooreo C. Provision I• made for eotuno tho crystal frequoney, and the accuracy of r0«dlng I• 
normally bette-r than 200Hz at 50MHz, or 2J(Hz to 1QOMH1. ' 

The counter has reverse polarity protection and operates 1atl1factorlly from a nomlna112V de 
supply. A oullllblo 5-pJn DIN plug is aupplled. 

PRICE: £85.32 inc. VAT 

A ny further Information on the above products and others from our extensive range may be obtained by contacting our safes 
department, who will be only too pleased to help. 
Incidentally all of our products are FULLY GUA RANTEED FOR 12 MONTHS 

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

TELEPHONE: 051-523 4011. TELEX: 628608 MICRO G 
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MODULAR ELECTRONICS 
PROPRIETOR: P. J. CRAIG, G8CQS 

95, HIGH STREET, SELSEY, NR CHICHESTER, WEST SUSSEX. P0200QL. 
Telephone : Selsey (024-361) 2916. 

SOLE DISTRIBUTOR TO THE AMATEUR RADIO 
MARKET FOR T HE PRODUCTS OF SOLID STATE 

SCIENTIFIC INC. 
MANUFACTURER OF R.F. POWER TRANSISTORS 
USING AOVANCEO ALUMINIUM NICHROME 
MET ALLI SA TION FOR RUGGED RELIABLE 

OPERATION 
ALL PRICES EXCLUDE VAT AT 8% 

Typo Specification S:requency Price 
2N4'27 1w tOdB 12·5V 175MHz £0.14 
2NS8ee 1w 10dB '1BV 17BMH: £0.78 
2N5Qta 2w 7dB 12·5V 4lOMHz £1.40 
IN355S 2·Sw 9dB '1BV t7BMHz £0.15 
l!Neoeo 4w 12dB t2·5V 175MHz 1:3.IO 
so ms 10w IOdB t2•5V 220MHz £5.58 
llNtOllt 15w 8-3dB t2·5V 175MHz £5.22 
2H1'092 25w HdB 12·5V t7BMHz £7.50 - 30w HdB t2·5V 175MHz £UO 
llNOOl4 40W 4-SdB t2·5V t75MHz 1:11.10 
RF1117 70w HdB t2·5V 17SMHz W.to 
2NllM4 2w 9dB !r·5V 470MHz £5.U 
llNllNI 4w adB 12·5V 470MHz £7.51 
1!NIM5 tOw adB t2·5V 470MH: £tM 
SD11M t Ow 5•5dB 12·5V 470MH1 £8.10 
SD Iota 25w 5'8dB 12·5V 470MHz £1US 
SDI089 40W 4·8dB 12·5V 470MHz £tU7 
2N6680 10W 6'2dB 13'0V 1~MHt £UO 
2Nl5tt 25w NdB t3•8V 176MHz £8,50 
2N5179Gen. purpoae amp. F.T.-900MHz T012 £0.72 
2N5031 UHF amp. N.F.-2·5d8et4IOMHz T012 0.13 

TRW. Very Low Noloo. 3GHz F.T. "T" P ack (Pin 
layout 111me •• BFR80/91) lntorche.naoab1e Improved 
low coil replacomenta fol' ea.ma In mott cltcult1. 
(4lOMHz appllcotlono). 
T?atO 2·7dB N.F. al 4IOMHz 
TP393 2•0dB N.F. at500MH1 
TP49t 1·5dB N.F. at 500MH1 
MULL.ARO. SGHz F.T. 11T" Pack for 1296MH:r 

1:1.50 
a.oo 
£3.10 

SFRiO 3·2dB N.F. et t2SOMHz £3.50 
BFR8t 2·5dB N.F. at t2SOMHz £4.00 

NEW 
Tho ve ry loteot FANTASTIC PERFORMANCE "D" 
MOS DUAL GATE MOSFETS. UNBELIEVABLE 
INTERMOO ANO CROSS MOD PERFORMANCE 
WITH T YPICAL NOISE FIGURES AT 144MHz OF 
1·5dB. Nol a mleprlnt 1·5dB .•• SIGNETICS SD306 
wllh date only a.oo+ 8%VAT. 

S URPLUS RF POWER. Small auantllleo only. 
Chock avollablllty before ordering. 

STRIPLINE STUD RF CATV TRANSISTOR. 
Sim 2N5947. SW Dru . FT 1.2GHz al 75ma. Hloh gain. 
Only 80p + SY.. ln-houao coded. 

VARACTOR BOLT TYPE ITT VBC75A 
ow In et 3&.4MHz more than 2·5w out at 1,152MH1 Only 
a.ti + 8" 
1N51H WIRE END VARACTOR. 7pl(4V) Sw Input 
eult.able tor Mult service. Only Sip + 8%. 
HPll0«!--3080 UHF pin dlodeo, 65p +VAT (SY.) 
tN•o&20 tw out ot tGHZ 28v only 1:1.00 +SY, 
Small S lonaJ T rantl1tora and MOSFETS. +8% 
40G7-p, 40841-IOp. 3N204 Third Gonerotlon 
MOSFET-£1.20. BFSl!&-80p. 2N236~15p. BC107-
1Zp. SFtl~p. BFX89-80p. 
BFYllO £1.00. BC1'9 Sp(t2.SY.). CIL108 Sp(t2.SY.). 
D ual Mlx 41 VHF/UHF FETS Typo E•20 (dual £300) 
Ideal for ml:11:era. 
With dela only £1.00 + 8% marked WD383(Pye) 
UHF Antenna Changeover R1lay1. Magnetic 
Devices 95t-t71).12V 50 ohm good VSWR to t296MHz. 
Direct cable entry for RG43 Cl' •lmtlar cable. ftlce 
£5.7B+VAT SY, 
Healtlnk• 1ultabfo for Tran1l1tor ampllfler1. Single 
tided typoo.REOPOINT TYPES. Prlcot Reduced. VAT 
at BY. 
4Y1 4•5 deg. C pol' W '"'x2·36"' with mounting area 
1·26" £0.70. 
6M1 2·S deg. C per W 6"'X3·09• with mounting area 
1·3r£1.1g 
DAU 4·5 deg. C pel' W &2x 120mm £0.55. 
Dua to wefaht. po1ta90 It 25p on EACH Hoat1lnk. No 
other oood1 under this po1tag1 charge. 
Component.I. VAT at 12·5% unlea1 marted otherwl1e. 
DAU Sup erior Quality PTFE Fiim T rimm on. 
7mm 1·5-9pf-11p. 
7mm 2'0o18pl-11p. 
Mullard 7mm 1-ept-f5p. 
Surplus 10mm 2·5·25pf-lp. 
3·5-t3pl 7mm3pln CERAMIC TRIMMERS 7p ea + VAT 
J ackson Tetfor PTFE 2·10pf ONLY 2Sp +VAT. 
Mica CompreHfon Trimm ers. Very 1ullablo for tho 
Collector tuned circuit of Power ampllneir1. 
Clydon. to-aopf-15p. Hendleo sow. 
Radtoapares. 4-40pf-20p. Handle• 70w. 
RADIO FREQUENCY CHOKES 
12 a.tH. 0·22 uH. 0·33 11H. 0·68 a.tH. 33 a.tH. 20 uH. 
1000 uH. All at 12p+ VAT. 
FERRITE&. Only genuine Mullard wllh correct 
chnracterl1tlc1. VAT 8" 
FX1115 olngla hola 4p. FXl898 5 hol• t op. FX2CMQ 
double aperture tran1former core Ue- 200 10p. • 
PLUGS AND SOCKETS by COLINE. VAT at SY, 
BNC olnglo hole Socket SSp. 
BNC so ohm P luo UR43 typo 5Sp. 
Amphenol UHF Sock1t4 hole fixing 50239 Sllvar Plate 
41p. 
t N' Plugs RG43 C4blo, 50p 

SEE USAT 
LEICESTER 
STAND 338 

POSTAGE: SMALL COMPONENTS 30p. 
HEATSINKS SEE LIST. PREAMPLIFIERS 40p. 

LINEARS/TRANSVERTERS 90p. 
MINIMUM ORDER: £1.50 U.K. 

VAT FREE EXPORT MINIMUM £ 15 

BUSINESS HOURS 09.00 -13:00, ~4.00 -17.30 

E...,_,. .. ,.. BARCLAYCARD c 
"""""'-"''.........., OR ACCESS 

OVER £10 
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INTEGRATED CIRCUITS VAT 8" 
MOTOROLA MC12013 Preocator with MTTL output. 
Dlvldea by 10 or t1 typical toggle frequency &OOMHr. 
~ aupply. Euy to uae with datecopy. £to.so. 

NEW, PRESCALER KIT. PCB MC12013alt compononto 
to bulld compteto with 2 slage Input ampllfler ualng 
3GHz "T" peck ttanelatore. All component s exc1udlng 
box. Sens itivity typ. 30Mv al '32. £18 + VAT SY, 
Also avallnbhtaa eluted boud(unboxed) at ao + 8Y. 

MOTOROLA MC1USL. Uteo: Mulllpllor, Bal Modu­
lator, PhHe Del.etc. Wllh Datacopy. £t.75 VAT8% 
MOS SCIMOlAEftp VAT 8% 
CERAMIC CAPACITORS. VAT 12.SY, 
Olec Erlo type tOOOpl~Sp. Olac Erlt typo 2COpf-Z.Sp. 
Feodthrouoh Sold~r In type: tOOOpf Erl.-.p. SOpl Erl.,_ 
7p. 

HIGH QUALITY FINIS H ED UNITS 
Tran.1ve11er M.E.T .. 432·28-10 compa.U1.1le with th• FT101 
or 1lmllar. full 10w output with low lntermodulatTon 
products £12+ VAT 12·5%. Tran1verter M.E.T. 
432·50-10 at above bul with SOMHz IF £74+VAT. Bolh 
above have bettor N.F. than 2·7dB with tadB RX goln. 
M.E. FM15-1. Better than f3w out when driven wll,h tho 
l200g or almllar1w FM equipment. as+ VAT. 
M.E'. FM15·2. Better than Uw out when driven with the 
2200GX or olmllar 2w FM equipment. £SS+ VAT. 
M.E.L. !02-25 Typ :25w clean SSB from tho ICOM IC2a2 
fully automaUc changeover. Af 10 sullebtefor the IC OM 
IC21S on FM £37+VAT. 
M.E.L. 40. 40w Linear amplffler. Made to your drive level 
ct from9to13w. Vou •peclfythedrlvo level. MO+ VAT. 
M.E.l.. U4 aooMw for lull 4w output al 4!2MHz. No 
awUchlng. BNC connedOfl £2•+VAT. 
M.E.L. UtO 2·Sw for lull 10W oulput at 432MHz. No 
twitching. BNC. £21 +VAT. 
PREAMPLIFIER:S FOR 144 AND 431MH• 
PA1. 50 ohm In and out. Uatt lateat 3N204 davlct. Type 
N.F. 2dB goln at 18 to 20dB. H 0 oquoro flit moot gaor. 
Only £5.SO+VAT. 
PA.UI for '32MH2. Goin 11dB N.F. 2·,dB. 65mm 
square. £1.50+ VAT. The U1 haa been parameter..:I 
tor comproml10 N.F. and hu Improved lntermod 
ptrlormanca. Uao the U2 for min N.F. but be WllrAtd U 
hae poorer lntorrn od perlorm1nc1. 

PA.U2. Goin 12dB N.f. 2d8. The beat low nolu 
portormonoe. Utoo lho TRW TPOt. Only £7.50+ VAT. 
Both ot the UHF proampllOera can be 1uppll1d, boxed 
and tuned with BNC connector• for addlUon1I £4.SO. 
Ao oupplled to th• Mlnl• lry. , 
NEW I RF P OWER MODULES. Complete luned end 
teated. re-ady to l1n 1tall In your home-made rtg. low 
coat unlta. 92 >< 5.5mm Tuned to 50 ohm tnfout. 
PM2-t0 10W out 13·5dB gain only 400mW drive 1:15+ 
VAT. (12f%> 
PM2-t515w out 10 .. sdB gain only 1·3w drive 1:11+ VAT. 
PM2-25 25w out 8·5dB goln only 3·5w drive &17.M+ 
VAT. (12t% l 
The above aro ior 144MHz uu with 13•8V aupply. 
PMJ0-4 4w oul 10dB gain only 400mW drive &'11.'IS+ 
VAT.(t2i%> 
PMl0-10 !OW out '5 •7dB ooln onl1 2·7w drtve 1:18.lS+ 
VAT. (t2i%> 
PMlO-IOo lOW out SdB gain only t·5w drr... £17.'IS+ 
VAT. c12iY.> 
The above are for .f32.MHz u1e with 13.8V auppty. 
Speclala can be mado for 384MHz for UH a1 lnJte-Uon 
1ource for 129EiMHz eQulpment. 

NEW l Complel o boxed t u tod PRESCALER. 
Input requlremont only Typ 30mV. Bo.ed with BNC 
In/out. 5V aupp!y. Ad&Quato oulput to drive eny 
SOMHz counter. Divides by 10 up to min SOOMHz Typ. 
600MHz, 11nd you don't have to feed the rlo In to got a 
mea1ul'ement. Only £2t + VAT at SY. 

CONVERTERS 
MEC43Z·21 a ndMEC432-tC4 NF<2.SdB, UI +VAT 
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I 
.MAIN .f!A~ATLAS SOLE ~!!;.VA ltl PLUS-
AGENT ~~,e;~ RADIO INC. AGENT~ ELECTRONICS 

YOUR BEST BUY FOR Y AESU MUSENI 
FROM THE DIRECT IMPORTER 
COMES. e. 

THE lEICESTER SHOW STOPPERS! 
LOOK FOR OUR NEW LOWER SPECIAL SHOW PRICES 

\liil 
YAESU v 

At this point it would be appropriate to hum or whistle a few bars from the Entry of the Gladiators! 
NOT the bearded lady BUT: 

THE RECEIVER WITH A 26 FT. DIAL! 
NOT the Siamese twins BUT: 

THE H.F. BANDS TRANSCEIVER THAT MAKES EVEN 40 MTRS. 
SOUND QUIET-That is until you find the station that YOU want. 

NOT the two headed donkey BUT: 
THE TWO METRE TRANSCEIVER WIJ"H NO XTALS !­
NO SWITCH! !-NO DIAL .• • Did you say, "What has it got then?" 

EIGHT HUNDRED SYNTHESISED, PHOTOELECTRICALLY 
SELECTED CHANNELS, COMPUTERISED MEMORY, FITTED 

TONE BURST, 600 kHz shift PLUS ANY OTHER required up/down 
SHIFT-(you can now transvert to 70 ems. and use the repeaters !) ALL FOR 

AROUND i200 + V.A.T . 
WHAT ARE THEY? ... 
• . . SEE THESE AND MANY OTHERS ON OUR STAND AT THE 

A.R.R.A. EXHIBITION, GRANBY HALLS, LEICESTER .• • 
27th, 28th, 29th October, 19n 

If you can't make it to the show then call in to Alum Rock, or your· LOCAL man. 
Directions etc. as per. our previous advertisements where you wi ll receive prompt, 
courteous attention and full demonstration facil ities . . . away from the hustle and bustle. 
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COUNCIL 

Pre•ldent 
Lord Wallace of Coelany 
lxecutlve Vlce-PrHldent 
D. S. Evans, G8RPE, PhD, BSc, MIM 
Immediate Put•PrHldent 
E. J, Allaway, MB, ChB, MRCS, LRCP, 
G3FKM 
Hon onuy T reuurer 
J. O. Brown, LLB, FCA, G8DVV 
Teleco mmunlcatlons Llal1on Oftlcer 
R. F. Stevens, G28VN 
Ordinary members 
P. Bal88trlnl, TEng(CIE), MITE, G38PT 
J. Bazley, GSHCT 
C. H. Paraona, GW8NP 
o. M. Pratt, BTech, MIEE, MIERE, G8KEP 
R. F. Stevens, G2BVN 
G. M. C. Stone, GaFZL 
C. J. Thomu, GaPSM 
Zonal members 
Zone A . B. O'Brien, G2AMV 
Zone B. J. Anthony, G3KQF 
Zone C. D. J. Andrew• , G3MXJ 
Zone D. W. A . Scarr, G2WS, MA, FBIS 
Zone E. D. M. Thomaa, GW8RWX 
Zone F. W. F. McGonlgle, Gl3GXP 
Zone G. A . M. Allan, GMSZBE 

REGIONAL REPRESENTATIVE& 
Region 1-W. M. Fum88&, GSSMM 
Rtalon 2- R. c. Andreana. G4CMT 
Region 3-H. s. Plnchln, G3VPE 
Region 4-T. Darn, G3FGY 
Region 5-P. F. Chilcott, 648BA 
Region &-F. S. G. Rol8, G2DRT 
Region 7-N. A. Smith, G3HFO 
Region &-0. N. T. Wllllam1, G3MDO 
Region~. W. Leonard, 64UZ 
Region 1G--R. G. Barrett, GW8HEZ 
Region 11-P. H. Hudson, GW31EQ 
Region 12-F. Hall, GM88ZX 
Region 13-A. B. Glven1, GM8YOR 
Region 14-(Po.sl vacant) 
Region 15-H. J. Campbell, Gl8FOK 
Region 1&-R. E. G. Kendall, G8BNE 
Region 17-L Hawkyard, G5HO 
Region 1&-P. J. Fey, G3AKG 
Region 1~. S. Smith, G4DAX 
Region 20-G. Mather, G8GKA 

HONORARY OFFICERS 
Awards m anagers 
hf-C. R. Emary, G5GH 
v hf-Jack Hum, G6UM 
Emergency communications m anager 
P. Baleetrlnl, GSBPT 
I ntruder W atch organizer 
s. A. G. Cook, G5XB 
Microwaves m anager 
D. S. Evans, G8RPE 
Q8 L Bureau m anager 
A . 0. Miine, G2MI 
Slow mone organizer 
M. A. C. MacBrayne, G3KGU 
T aped lecture library curator 
~· W. Couraey, G8JJC 
TrophlH m anager 
P.A. MllH, G8KDB 
VHF m anagMI D. A. Evans, GSOUF 

c orr.,pondence lo RR• and hononry om-. 
mould be ltddrtand dlrecUy lo them (QTHR). 
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RADIO SOCIETY OF GREAT BRITAIN 
35 Doughty Street, London WC1N 2AE 

Telephone 01-837 8888 

Fou.nded 1913 
Incorporated 11128 

Member society, lntematlonal 
Amateur Radio UnlOfl 

PATRON: HRH T he Prince Pblllp, D uke of l!dlnburgb, K G 

The nat lonal society representi ng all UK radio amateura 

Membership la open to all those with en active Interest In radio experimentation and 
communication as a hobby. Appllcatlons fo r membership ahould be made to the general 
manager, from whom full detalls of Society 18rvlcaa may also be obtained 

GENERAL MANAGER AND SECRETARY EDITOR 

G R. Jeuop, CEng, MIERE, G8JP A. W. Hutchlnaon 

ANNUAL SUBSCRIPTION RATES 

UK corporate £8, lncludlng VAT O veneu: £8. 

A .. oclatH under ti: £3. Studenta aged 11 to t1 : £4.50. 
(Student 'l'Pllc.llons should glre the ~m~'s ·~•I lut 1tn.v11•I dlle• nd lntlude • 11/dtnce of student st4tuJ) 

OAP• with 15 Yt lU'I' m t mbtralllp : £4.50, Atllllated 1ocletlH: £UO(lncludlng 

Radio Communication); £3.25 (excluding Radio Communk11Uon). 

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 toplcallty or urgency, cannot wait for the next Issue of Radio 
Communlc11Uon. 

The bulletin la prepared early on Thursday morning, and news Items, marked 
"GB2RS news" should reach RSGB HQ by first post that day (telephoned Items 
can also be accepted until 10am). No guarantee can be given of lnclualon In part 
or whole of any Item submitted and, once broadcast, Items are not usually re­
peated. 

SCHEDULE 
Time MHz Location and coverage (hf) or beam heading (vhf) of 

station 
0930 3·65 G2MI, Bromley, Kent (SE England) 
1000 3·65 G8ML, Cheltenham (SW England) 

144-50 GM3UAG, Elion, Aberdeenshire (NNW) 
144-50 G8GGK, Croydon, Surrey (NE) 

1015 3·65 GISGAL, Belfast (N Ireland) 
144-50 Gl3TL T, Bangor, Co Down (N) 

1030 3·65 G2CVV, Derby (N Midlands) 
144-50 GM3UAG, Elton, Aberdeenshire (SW) 
144-50 G3PWJ, Brlerley Hiii (NW) 

1045 144·50 G8COP, Middlesbrough (NW) 
144·50 G8GGK, Croydon, Surrey (SW) 
144·50 G3SMT, Stockport (NNW) 

1100 3·65 GSVO, Brldllngton (NE England) 
1115 3'65 G3LEQ, Knutsford (NW England) 
1130 3·85 GM3TCW, Wlshaw, Lanarkshire (S Scotland) 
1145 3·65 GMSHGA, Aberdeen (NE Scotland) 

An rtty news bulletln, callslgn GB2A TG, Is also transmitted every Sunday at 1200 
and 1900 on 3•590MHz and at 1230 and 1245 on 144-8MHz. Thia bulletin carrl11 
Items of Interest to rtty enthusiasts. 
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CURRENT COMMENT 

Repeaters 
Al a meeting with the Home Office on 10 August the Society 
made proposals to vary the vhf repeater service in the 
Greater London area to help alleviate the interference prob­
lem, and put forward arguments for lifting the embargo on 
Phase 2 of the Society's ubf repeater programme. 

The Society has now received the following letter from the 
Home Office: 
" I am now pleased to he able to say that as a result of our 
discussions witlr your Society. we are prepared to allow 
stations in Plrase 2 of your uhf repeater programme to go 
ahead. 

"Arrangements will be made to add the stations to the 
Society's licence as soon as possible; bw I must refer you to 
the assurance given us at our meeting 011 10 August 1977 that 
in the event of interference to these stations, they would close 
down. May l also mention that while we are not altogether 
satisfied of tire need for high sites as proposed for some of the 
stations we are prepared to agree them at prese/l/. 

·•However, I regret to have to inform you tlrat we are not 
prepared to consider applications for any ~epeater sta~io",~ 
outside those already specified in Phase 2, un11/ further no/Ice. 

The last paragraph of the letter has been discussed and the 
Home Office has asserted that it could not defend agreement 
to any further repeater stations until all aspects of the 
nuisance being caused to GBJ LO had been assessed and the 
methods of resolving it had been determined. 

WARC 79 
The present time continues to be one of negotiation and 
consultation, both between national administrations and the 
representatives of the various services (includi~~ the amateur 
service) involved in WARC 79. Much publicity has been 
given to the Notices of enquiry issued by the FCC in the USA. 
It must be stressed that these notices are a product o f the 
internal USA system for W ARC preparation and have no 
international significance beyond giving a preliminary indi­
cation of the final USA view on the various allocations in­
volved. Because the last USA Notice of enquiry does not 
refer to the proposed new bands at 10, l 8 and 24MHz, it 
does not mean that the possibilities for additional alloca­
t ions do not exist. On the contrary, the Home Office have 
indicated, in a preliminary document, that they w ill support 
the request for additional bands and are prepared lo con­
sider exclusive amateur service segments in bands at present 
shared. It is hoped that this encouraging altitude will be 
shared by other administrations, particularly some of the 
European nations forming part of CEPT. Some national 
views within this organization a re ·unfavourable to the 
amateur service. 

Little positive has so far emerged regarding the bands 
above 30MH z. The attitude within CEPT is that the amateur 
service should have smaller, but exclu~ive, segments, with 
additional allocations for the amateur satellite service. The 
possibilities, as they at present appear, were .outline? _ii_i a 
W ARC Newsletter circulated by the IAR U Region I D1v1s1on 
to all member societies. It must be emphasized that the 
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information is intended to promote discussion within 
national societies and is not presented as fact. The Society's 
VHF Committee will be considering the newsletter in detail. 

There is now no doubt that the broadcasting service will 
be making requests for vastly increased spectrum space 
below 30MHz. The power of this service has recently been 
increased by the action of the Carter administration in 
making vast funds available for the extension of Voice of 
America activities. The dangers of the position are com­
pletely appreciated by the lARU and appropriate action is 
in hand. At one time it was said that propaganda broad­
casting on the hf bands attracted one listener per kilowatt, 
this may now have to be revised to one listener per megawatt. 

The decisions of WARC 79 will be made by the votes of 
the 153 member nations. Therefore. in parallel with the 
efforts of the national societies to secure the s upport of their 
administration for their frequency proposals-an activity 
pursued by RSGB for the past two years-there is a major 
project designed to secure the support o f nations who 
traditionally do not have a well-established a mateur service. 
Within Region I , meet ings in West Africa, Southern Africa 
and the Middle East will supplement the triennial Region I 
conference to be held in Hungary in 1978, for which much 
work has a lready been carried o ut. 

The preparatory work for WARC cannot be accom­
plished without considerable expenditure. In Region .1 the 
national society contribution per licensed member will be 
raised to one Swiss franc from I January 1978. The income 
will augment the funds already held and which have been 
accumulated for this purpose over a number of years. No 
effort will be spared, nationally or internationally, to under­
take whatever may be necessary to ensure that in September 
1979 the amateur service is well prepared for the most im: 
portant meeting of the decade. G2BVN 

"RADIO 
COMMUNICATION" 
CHANGE OF ADDRESS 

S ince 1 August the Radio CommunlcaUon editorial 
office has bee n transferred to Chelmsford, and a ll 
contributions, Members' Ads, a nd correspondence 
concerning the CONTENT of the Journal should 
now be addressed to: 

The Editor, 
Radio Society of Great Britain, 
88 Broomfield Road, 
Chelmsford, 
Essex CM11SS. 

It Is s tressed that all other RSGB matters, INCLUD• 
ING "RADIO COMMUNICATION" DISTRIBU· 
TION, and s ubscriptions, wlll continue to be dealt 
with at RSGB headquarters. Editorial material ad­
dressed to headquarters and non-editoria l matters 
sent to the new editorial office wlll reault In un­
neceaaary delay a nd expense. 

759 



G4BFY 
Mr Roland Senter, G4BFY, who joined RSGB headquarter's 
staff in May of th.is year as assistant general manager, bas 
resigned from employment with the Society. At this time the 
administrative section of headquarters is understaffed and 
members are asked to be tolerant of any delays in corre­
spondence. 

Region 14 representative 
Only one nomination for this post was received, that of 
Mr l. McKecknie, G M8DOX, 41 Westerlea Drive, ·Bridge of 
Allan, Stirlingshire FK9 4DQ. Subject to confirmation by 
Council, Mr McKecknie has therefore been appointed to 
fill this post. 

Area representative, Grampian 
The following nominations have been received for the above 
post: Mr G. M. Grant, GM3UKG, and Mr A. Wills, 
GMSKMO. 

Members resident in the Grampian area are invited to 
elect one of these nomi.nees by sending their votes to the 
reg.ional representative for Region 12, Mr F. Hall, GM8BZX, 
45 Priory Cottages, Lunanhead, Forfar, Angus DDS 3NR, 
to arrive no later than 31 October 1977. 

Facts and figures 
The Home Office advises that the following numbers of 
amateur l.icences were in force at 3.1 August 1977: 

Class A 16,205 Class B 6,559 
At the same date the latest callsigns issued in the G4 and 

G8 series were G4GIO and G8NXH respectively. 

RSGB publications in Chelmsford 
A small stock of RSGB publications is held at the editorial 
office in Chelmsford for local "over-the-counter" sales 
between 8.30am and 4.30pm, Monday to Friday. 

As the stock of titles held is limited because of restricted 
storage space, intending purchasers are asked to telephone 
beforehand to ensure that the book they require is available. 
Titles in stock at RSGB HQ but not held at Chelmsford can 
normally be obtained on request within two or three weeks. 

"Ham Radio Magazine" 
Due to the large increase in the size of the magazine and the 
consequent higher costs in air mail postage the subscription 
to HR.M"will be as follows from 1 November1977: 

l year .... £15 3 years .. .. £26.50 
As a concession to UK subscribers the publisher of Ham 

Radio Magazine has deferred the increase from the original 
effective date of 1 September 1977. New and renewal sub­
scriptions may be accepted at the following rates until 
I November 1977: 

l year .... £9.25 3 years .... £21 
Please note subscriptions to Ham Radio Magazine should 

be sent to the fo.llowing address and not to RSGB HQ: 
HRM (UK), PO Box 63, Harrow, Middlesex HA3 6HS. 
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RSGB PRESIDENT, 1978 
Council has elected Dr Dain S. Evans, PhD, BSc, 
MIM, G3RPE, to be President of the Society for 1978. 

Dr Evans has contributed the "Microwaves" 
feature to Radio Communication for the past seven 
years. He has been a member of Council since 
January 1976 and is this year's executive vice­
president. 

"VHF/UHF Manual" 
T he price of this book was incorrectly advertised on page 679 
last month. The correct price of £6.82 incl p&p was given on 
the inside back cover. 

Lady Wallace 
The RSGB was sorry to learn that Lady Wallace, wife of its 
President, was injured while on holiday abroad in August. 
She is now back home and the Society sends her its best 
wishes for a speedy and full recovery. 

Subscription renewal dates 
Members who wish to check the month of renewal of their 
subscriptions are reminded that these are printed out on the 
address labels used for mailing Radio Comm1111ication. 

UHF Phase 3 repeater proposals 
The Repeater Working Group, on behalf of the VHF 
Committee, would remind repeater groups intending to sub­
mit a proposal under the uhf Phase 3 arrangements. that 
their complete proposals must be with the R WG by 7 Decem­
ber 1977 at the latest. Despite the current problems it is 
emphasized that the Society must be in a position to submit 
these proposals, fully vetted and complete in every detai.I , by 
the date originally agreed with the Home Office if there is 
to be any chance of the licences being issued in April 1978. 

Transverting from 144MHz to 432M.Hz 
Following a recent case ln the Midlands the RWG would 
remind readers intending to use a 144 to 432MHz transverter 
for accessing the UK uhf repeater network to read their 
licence conditions very carefully. Assuming a linear unit , 
the frequencies required at vhf lie in the range 146·60-
146·95MHz, and unless the system is fitted with adequate 
filters the radiation from a conventional 144M Hz transceiver 
might well access certain Home Office repeaters operating in 
this part of the spectrum. If this were to happen the amateur 
is immediately in direct contravention of his licence condi-
tions. . 

The best way to resolve tbe problem is to fit an extra 
crystal to the transverter for repeater operation so that in 
the transmit mode frequencies between 145·60 and 145·95 
MHz are generated, while the receiver still operates at 
145·00-145·35MHz. The 144MHz unit will need no new 
crystals if it cau operate in the reverse repealer mode since 
the spacing has now been reduced to 600kHz. Alternatively 
l ·6MHz spacing can be used with the receiver operating 
between 144·00 and 144·3SMHz. 

Raynet at Leicester 
All Raynet controllers visiting the Leicester Exhibition are 
requested to meet dai ly at 1430 on tbe Rayne! stand. 
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Assistance required 
During the preparatory period leading to WARC 79 the 
IARU Region I secretariat has an occasional requirement 
for the translation of letters and short documents into, and 
from , the Russian language. It has been found that transla­
tion agencies cause, rather than case, the problems. If there 
is any member who would be willing to help, if necessary on 
a fee payment basis, then a brief note to G2BVN would be 
appreciated. 

Dr John Saxton, CBE 
It has been announced that Dr J. A. Saxton has been 
appointed radio propagation consultant to the Home Office 
with special emphasis on the preparation by the CCI R of the 
technical bases for WARC 79. lt is anticipated that Dr Saxton 
will shortly be appointed chairman of the international 
Special Preparatory Meeting, commencing on 23 October 
1977, which is also concerned with WARC preparations. 

Dr Saxton bas consistently supported the R,SGB over a 
period of many years and has uniquely been President on 
two occasions, the only member to achieve this distinction 
during the last decade. 

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 opeo to every RSGB member. 
The idea is to make a piece of equipment, totaUy 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 tidiness, 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, before 
31 October. Cash prizes will be awarded to the winner and 
first two runners-up, and extra prizes will be given if the 
entry exceeds 30. 

Rally in Central Scotland 
The West of Scotland ARS and the Mid-Lanark ARS intend 
to ho ld a mobile rally in the Central Scotland area during the 
s ummer of 1978; 3 June having been suggested as a possible 
date. Any s uggestions or offers of assistance would be 
greatly appreciated. 

Racal ARS sale 
The Racal ARS will be holding a disposal sale of com­
ponents and sub-assemblies at St Sebastian's Hall , Nine Mile 
Ride, Wokingham, Berks, on 22 October 1977. Doors will 
will open at 2pm. Further information may be obtained 
from G3NR, QTHR. 

South London College courses 
The following courses at the South London College. Knight ·s 
Hill, London SE27, may be of interest to radio amateurs: 
Basic electronic construction. Mondays. 6.30-9pm. For 
12 weeks commencing 7 November. Fee £4. AiQlS to enable 
students to construct electronic eq11ipment of their own 
choice using the students' own components. The college 
will provide tccbnic'11 assistance, tools and test instruments. 
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OSCAR-Amateur Radio Satellites 
by Stratis Caramanolis 

Amateur radio communication via satellite Is an exciting 
alternati ve to ordinary hf communication, and is likely to 
grow d ramatically in popularity over the next few years. 
Best results can, however, only be obtained If the user has a 
basic knowledge of satellites, their orbits and the techniques 
Involved. This is where OSCAR-Amateur Radio Satellites 
can help. 

The first half of the book discusses the background to 
the subject, including orbital geometry, satellite anatomy, 
communication principles and telemetry, in some detall. 
Only after the reader has a c lear understanding of the basic 
principles of communication.satellites does the book go on 
to descr ibe satellites of the Oscar series and how they can 
be used for education, communication and experimentation, 
including QRP tests and slow-scan television. Various 
methods of plotting Oscar orbits are discussed and the 
reader I s shown how to Interpret published orbital data. 

Throughout the book, relevant equations and worked 
examples are given where desirable, and the text is amply 
Illustrated with many diagrams, charts and photographs. 

This is the book every serious Oscar user will want to 
own. Chapter titles are as follows: Planets and their orbits; 
Satellites and their orbits; A natomy of a satellite; Satellites 
as relay stations; Fundamentals of telecommunication via 
satellites; Telemetry systems; Satellites ol the Oscar series; 
Operating with amateur satellites; Learning with AMSAT­
Oscar satellites. 

192 pages £4.20 inc p & p 

Teletext systems (Ccefax, Oracle, Vicwdata). Tuesdays, 
6.30-8.30pm. For 9 weeks commencing I I October. Fee £6. 
Lecturers: Pat Hawker. G3VA, (IBA), J . R. Chew (BBC 
Research Dept), N. Green ( Independent Television Com­
panies Association), J . R. Kinghorn (Mullard Central 
Applications Laboratories), K. E. Clarke (Post Office 
Research Centre). 

RAE Courses 1977-8 
Details of the following courses were received too late for 
inclusion in the list:; published in the August and Septembe( 
issues. Although courses will have already commenced it is 
often possible to join them a week or two late. 
Bedford. W eslfleld School, Queens Park, Bedford. Wednesdays, 
7pm. For 20 weeks from mid-September. Details from the head­
master, tel Bedford 67353, or tutor E. Eisley, G3YUQ, tel Bedford 
(day) 65171, ext53, or (evening) 768120. 
Burgess H ill. Marie Place Adult Education Centre, Leylands Road, 
Burgess Hill, West Sussex. Tuesdays, 7.30pm. For 30 weeks from 
20 September. Details from the centre, tel Burgess Hill 6355. 
D urham. D urham Technical College. Fridays,6.30pm. Comnienced 
fate September. Details from G3ZJY, QTHR. Tel Durham 66773. 
H emet Hempstead. Oacorum College of Further Education. 
Tuesdays, 6pm. Commenced 13 September. Details from G3VOZ, 
tel Hemel Hempstead 833300. 
London (A cton). Acton Technical College, High Street, Acton. 
Commenced 21 September. Details from college. 
London (Islington). De Beauvoir GLC Evening Institute, Totten­
ham Road, Balls Pond Road, Islington Nl. Tuesdays and Thursdays, 
7.30pm. This is a special course for those who have sat the examina­
tion, failed and do not wish to start all over again, or have passed 
and want practical construction and operating experience. Details 
from G3AGP. 
London (Wem bley). Wembley Evening Institute. Mondays, 7pm. 
Details from GSFQJ. 
Princes R isborough. Adult Education Centre, Merton Road, 
Princes Risborough. Mondays, 7pm. Commenced 26 September. 
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Power supply and 

control circuits for a 

4CX2508 amplifier 

by A. J. WADE, BSc, G4AJW• 

M ANY amateurs are now using tetrodes of the 4CX250B 
family in their power amplifiers, and while such 

amplifiers usually present little difficulty from the rf point of 
view- there being several well-proved designs in the litera­
ture [I, 2, 3, 4, S, 6, 7, 8, 9]- many constructors have 
experienced troubles with power supplies and from the 
effects of valve Oashovers on inadequate power supply and 
control circuitry. Screen supplies, in particular. are often 
insufficiently stabilized for linear service. and the fact that 
the screen supply must be capable of sinking as well as 
supplying current is not always appreciated. 

Flashovers from anode to screen can occur quite easily in 
the 4CX family if the anode voltage is close to its rated 
maximum and the anode circuit is insufficiently loaded, or 
if a faulty valve is in use. The flashover can be either interna.I 
or external across the ceramic ring, and if precautions are 
not taken the voltage on the screen pin cao rise to 2kY, 
possibly causing damage to the screen supply or meter 
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circuitry. In some cases flashovers have resulted in failure of 
the annular decoupling capacitor incorporated in the vhf 
type of valveholder- a particularly nasty occurrence with 
these holders becoming even more difficult to obtain. 

The circuits presented in this article constitute the author's 
attempt to design a pa which would operate reliably at high 
power output, often under arduous contest conditions, which 
was foolproof in operation and would not blow-up when a 
valve flashed over. The prototype has now been in use for 
three years on his linear version of the K2RIW 432MHz pa 
and has given no trouble at all after the initial bugs were 
sorted out. This pa retains its original pair of valves and has 
survived several contests, a dxpedition and a fair amount of 
general club and home-station use. often operating with 
2·5kY on the anodes. The complete design has been dupli­
cated by G8DRE on a J44MHz pa and this was commissioned 
with few difficulties. 

General description 
The circuits in Figs 1-3, together with grid and anode 
circuits for the band(s) required form a pa which is complete 
except for the high voltage anode supply. No details are 
given here for the latter since this is very straightforward 
and in any case usually has to be designed around whatever 
mains transformer and components the constructor can lay 
his hands on. It will almost a lways be built as a separate 
unit. The control circuit provides a 24Y output to drive a 
contactor or large relay to switch the eht on or off. For a 
two-valve linear aim to provide between J ·8 and 2·2kV at 
about 400-SOOrnA continuous rating, but with good dynamic 
regulation up to 800mA load. 

Fig 1 shows circuits for the heater and grid bias supplies 
together with the cootrol logic and metering arrangements. 
Switching on the mains activates only the bias and relay 

Three-quarter rear view of the 
author 's pa. T he psu and con· 
trol circuits are on the right of 
the picture, with the heater, 
relay and bias transformer 
nearest the front panel. B ehind 
this are RL A and R LB, the bias 
regulator valve and R LC, the 
screen supply transformer and 
the screen stabi lizer valves 
and RLG. The items on the 
rear apron are (I to r) mains 
inlet, mains fuse, eht con· 
nector, eht contactor skt, rf 
input socket (recessed), con· 
trol socket, screen balance pot 

and t he run/set switches 

• 
0 Graoacmount .. , Grange Road, 

Lcatherhead, Surrey. 
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Fig 1. H eater, relay and bias supplies, control logic a.nd meter­
ing circuits 

Switch positions 
1. Off 6. Grid current 

7. No 1 screen current 
8. No 2 screen current 

2. Relay supply voltage 
3. Blas voltage 
4. No 1 screen voltage 
5. No 2 screen voltage 

9. RF voltage 

supplies-the blower and valve 
0

heaters do not come on at 
this stage. Further action is now initiated remotely via the 
control socket. Earthing the Standby-I line switches on the 
blower. Airflow is sensed by a vane and microswitch arrange­
ment and allows power to be applied to the pa valve heaters. 
This airflow switch may be thought to be rather a luxury 
and for fixed station use it probably is- one does not 
usually have any difficulty in hearing whether the blower is 
working! However, when operating portable the blower 
noise is usually inaudible under that of the generator, the 
howling wind and lashing of rain on the side of the tent, so 
that, without the switch, the first indication of blower failure 
would be a dead pair of valves. lf any sort of air filter is 
used, the blower switch is definitely worth having to warn of 
its blockage. 

Application of l?Ower to the heaters releases a lmin 
timer which ensures that the cathodes warm up properly 
before ht can be applied. Earthing the Standby-2 line 
produces a 24V signal at the contactor socket which should 
result in the eht being switched on. The presence of more 
than about 500V on the incoming eht line switches ht onto 
the screen shunt stabilizer circuit (Fig 2) and then onto the 
pa valve screens. Only the - 150V grid bias now holds the 
valves out of conduction. 

A shunt stabilizer is used for the screen supply because 
under certain operating conditions the 4CX250 family can 
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run with negative screen current, ie current flows out from 
the screen pin, not into it as is usual. This effect is quite 
normal and results from electron secondary emission at the 
screen grid. With a linear pa it is usually found that a 
small negative screen current flows under s tanding conditions 
and that it becomes more negative as drive is applied. As 
the drive is increased the negative current reaches a peak 
and then falls, eventually becoming positive. Quite large 
variations in screen current can occur from valve to valve; 
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4CX 
screens 

-150V rrom bi.u 
supply (Fig 1) 

1S3120 

1S3120 

Fig 2. Screen shunt stabilizer circuit 

these are not necessarily a sign that anything is amiss. If the 
screen supply is incapable of sinking the maximum value of 
negative screen current which occurs, then the screen 
voltage could rise, increasing the anode cu.rrent and giving a 
runaway condition. A series-stabilized supply would need a 
bleeder consuming an excessive amount of power to guard 
against this occurrence, so the shunt stabilizer gives a more 
economical design. Gas discharge regulator valves can 
provide a simple and adequate shunt stabilizer, but the hard­
valve design used here provides a variable voltage output so 
that both Class AB and Class C operation can be used and 
the standing currents in a two-valve linear equalized. 

Returning an earth on the transmit (ptt) line (Fig I } 
lowers the grid bias to about - 90V for Class C operation or 
about - 40V for linear service. A short delay is included 
to allow aerial changeover relays to clear. lf drive is now 
applied the pa will be on the air. 

Potentially-damaging fault conditions are dealt with as 
follows: 
Valve or eht ftashovcr: the steep rise in eht current triggers 
a crowbar thyristor connected to the screens (Fig 3), quickly 
providing a safe path to earth for the fault current. The short­
circuit on the screens is sensed by the screen supply and the 
relay RLG re-sets the minute timer, thus releasing the eht 
contactor. Power-up is then automatic after the 60s delay. lf, 
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on the author's pa, a screwdriver is dropped into the anode 
compartment, the eht shuts down without so much as 
blowing a fuse. 
Anode supply failure: screen ht is: immediately removed and 
ptt inhibited. Automatic re-set when eht is restored. 
Grid bias failure: the timer is clamped in the re-set condition, 
thus clearing anode and screen supplies. 
Blower failure: all 4CX250 supplies are removed and the 
timer re-set. 

Circuit details 
The heater, relay and negative bias supplies in Fig I are 
quite straightforward and readily modified to suit available 
components. The author's transformer had a rather higher 
ht winding voltage than was required for the bias supply­
hence the 2200 resistors in series with the rectifier diodes. 
lf a I S0-0-150V winding is available these can be omitted. 
On transmit, the bias is regulated by a simple emitter­
follower shunt regulator which is capable of sinking the 
50mA grid current rrom a pair of valves working in Class C. 
The voltage ratings of the 2N3055 are quite adequate for this 
circuit, provided that a reputable make of device is employed. 
There is, of course. no objection to using a higher voltage 
transistor ir this is available. If Class C operation is intended 
the transistor-heatsink combination must be capable of 

Part under-chassis view of the 
author's pa. The board on the 
left carries the screen stabili­
zers, while the logic and bias 
regulator boards are in the 
screened compartment in the 

centre 
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EHT input 
(2kV) 

1A 

2 x RS REC15 or similar 

.-~---..... --- 1 
from 4CX 
scr"-'<n pins --------2 

RS THY500-26 
or similar 

+-----9•EHT to sampling resistor 
(Fig1) 

~ ]="•" <omwtm.,t/<>•lty 

4CX anode supply 

Fig 3. Anode supply wiring and screen thyristor. Trigger 
transformer details: primary 1t (well insulated), secondary 

20t 36swg enam on small ferrite ring (see text) 

dissipating about 5W. The bias supply is also capable of 
supplying a few milliamps, and it appears to be quite normal 
for perfectly healthy valves to draw 1-2mA positive grid 
current when lightly driven in AB!. 

Simple relay circuits are used to switch on the blower 
(RLA) and tbe beaters (RLB). Note that a second contact 
on the latter applies mains lo the screen supply transformer 
so that the EL84 heaters·come on at the same time. These 
relays are octal plug-in types. A miniature double-change­
over relay (RLD) switches bias and screen voltages between 
their linear and Class C values. The functions of this relay 
can be wired to a front panel switch if the remote control 
facility is not required. The t/ r switching arrangement shown 
is a little unusual and was designed around some surplus 
twin-capsule A-form reed relays available at the time. A 
silent changeover is the result. On receive RLE is de­
eriergized and RLF energized. Earthing the ptt line imme­
diately releases RLF so that the capacitor across the coil of 
RLE is free to charge and after a delay of about IOOms 
this relay operates and puts the pa onto transmit. When ptt 
is released RLF re-closes and quickly discharges the timing 
capacitor, releasing RLE and biassing the pa back. This' 
slow-on fast-off action guards against operation of the 
amplifier without rf load. No aerial changeover relay is 
included in the prototype because a masthead receive pre­
amplifier is employed; if required, this component can be 
wired (with a catching diode) between the relay supply and 
ptt lines. 
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Close-up of the eht divider chain and screen crowbar in the 
author's pa. Below these are the string drives for the tuning 

and coupling flaps 

When relay contact RLB2 applies power to the valve 
heaters it also removes a near short-circuit from the timing 
capacitor, Cl. After about !min C.l has charged to 7·4V and 
TRI switches on. Resistor values are arranged so that TR2 
will not turn on, however, until the Standby-2 (eht on) line 
is earthed. TR2 turns on TR3 which closes the contactor in 
the external eht supply. The anode supply is sensed by TR4 
and the associated potential divider chain. Its presence 
turns on TR4, TR5 and the ht indicator and energizes the 
coil of RLC via TR3. TR6 is normally held off by the grid 
bias, but should the latter fail this transistor will discharge 
Cl, so switching everything off. 

Turning now to Fig 2, contact RLCI applies power to two 
identical shunt stabilizer circuits, each of whfoh comprises a 
triode-connected EL84 driven by a 741 op-amp. The supply 
for the op-amps is derived from the cathode current of the 
EL84s, resulting in a self-contained stabilizer which may be 
found useful in other applications. Each 741 compares a 
sample of the EL84 anode voltage with a reference derived 
from tbe cathode zener, and adjusts the grid voltage for 
equality. The voltage fed to the screen of each pa valve is 
thus the voltage at the inverting input of the corresponding 
741 multiplied by 226-8/6·8 or about 33. Compensation 
networks are included to ensure that the loop is stable when 
operating into the capacitive load presented by the screen 
decoupling capacitors, and to give a reasonable transient 
response to load variations. The diodes between the valve 
cathodes a.nd the non-inverting inputs of the op-amps 
protect the latter from any overvoltage spikes on the output 
lines. Two presets are provided; one sets the average screen 
voltage and the other gives a differential adjustment so that 
the standing currents in the pa valves of a Linear amplifier 
can be equalized. To facilitate this operation each screep. 
circuit is fitted with a switch which connects the screen grid 
to the - J 50V bias so that tbe valves can be checked one at 
a time. The standing current should be set to IOOmA per 
valve. Care should be taken not to operate the switches while 
the pa is drawing anode current otherwise the momentary 
Hoa ting of the screen may cause the crowbar to be triggered. 
Contact RLD2 provides the necessary increase in screen 
voltage when changing to linear operation. 

The voltage at the tops of the EL84 anode resistors, about 
430V in the prototype, should not be less than 400V. There 
is no objection to using a higher supply voltage, provided 
that the 3·9k!l anode resistors are increased in value to keep 
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Under the chassis of GBDRE's pa. The small board on the left carries the t /r timing components. The screened box houses the 
semiconductor logic and bias regulator- note the feedthrough decoupled lead-Ins. The next unit carries the screen supply trans­

former, meter shunt board, OA2 and RLA and RLB. To the rig ht are RLC and RLG, run/set switches and a rectifier board 

the current in them at about 20-25mA each when the screen 
voltage is 350. The resistor across the coil of.RLG should 
be selected so that the relay operates reliably when one of 
the screen output lines is shorted to earth, but does not pull 
in under normal circumstances; this means that it should 
operate when the load on the rectifier is 60-70mA. The 
overall performance of this screen supply is extremely good. 
The regulation, determined mainly by the slope resistance of 
the zener in the EL84 cathode circuit, is of the order of IV 
and the shunt configuration results in the abil ity to sink 
large amounts of negative screen current for short periods. 
A further advantage is that the maximum screen dissipation 
rating of the 4CX250B cannot be exceeded. even in the 
absence of an anode supply. 

Fig 3 shows the eht wir ing and the screen crowbar thy­
ristor. The trigger transformer in lhe prototype was wound 
on a small (about 5/16in dia) ferrite ring of unknown 
pedigree, and because thyristors vary enormously in their 
trigger sensitivity, some experimentation may be required 
here to achieve the right sensitivity. The thyristor should 
not trigger when the pa is switched onto transmit with full 
drive applied, or when fairly hard cw keying is used, but a 
simulated f'lashover, achfoved by connecting a 1,000pF 
capacitor charged to a few hundred volts across the primary 
of the transformer (with the anode supply removed), should 
trigger it reliably. A low voltage supply and a bulb provide 
a convenient way of checking for triggering, but remember 
to disconnect the thyristor from the screen circuits for this 
test. If the trigger sensitivity is too great, reduce the turns 
ratio of the transformer or shunt the secondary with a 
lowish value resistor. For the opposite problem try a higher 
turns rat io or a better thyristor. 

The remainder of the anode wiring is straightforward and 
is mainly a matter of achieving an adequate insulation 
breakdown voltage. If the equipment is available it is worth 
testing the whole a node circuit up to 5 or 6kV. A point to 
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watch is that there a re no unearthed external metal parts 
(such as the adjuster screw) on the anode current meter. 
The protection diode shown for this meter, and its shunt, 
should be regarded as essential- many a good movement 
has bitten the dust in this position! 

A single multi-function meter is provided for checking 
other voltages and currents in the circuit (Fig I). The 
reversing key faci litates the reading of negative screen 
current. Ranges and resistor values will depend on the 
movement used and its scaling. The instrument in the 
prototype is scaled 0-5 and is arranged to read 0-SOV, 0-
500V or 0-50mA. The final switch position is fed from a 
diode probe measuring the rf output, and this can be used 
for tuning up if a matched load is assured. 

Construction 
Construction will not be described in detail as most builders 
will wish to incorporate a few modifications or perhaps lo 
use only parts of the design here. In an amateur project of 

Mouth of blower 

M lcroswltcn 

Fig 4. Airflow switch arrangement used by G8DRE 
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this nature much of the deta il will depend on components 
and materials which are to hand. so no two versions will be 
the same. No part of the control circuitry is particularly 
sensitive to layout but reasonable precautions should be 
taken to prevent rf feedback in to the transistorized part o f 
the logic, and into the screen stabilizers. lf the grid and 
anode circuits of the pa are built in efficient r f-tight com­
partments and power leads are correctly decoupled there 
should be no difficulties in this respect. In the screen supply 
the wiring between the 74 ls a nd the EL84s must be kept 
reasonably s hort a nd direct. 

The cht wiring must obviously be adequately insulated 
and kept free from sharp spikes which could cause corona. 
The use of coaxial cable is recommended, and U R43 and 
UR95 are both quite s uitable. T he sma ll PET type 101 
connector• has been found suitable for the eht lead-in and is 
available on the surplus market; BNCs are prone to flashover 
at more than I ·5kV. Remember that the wiring from the 
screen rings on the 4CX250 valveholders to the crowbar has 
to carry the fault current from the high voltage supply ; it 
should be kept sho rt and d irect 10 minimize inductance. In 
this context it is worthwhile including a sma ll res istor in the 
output lead of the eht supply to keep the peak short circuit 
current down to IOOA or so, and provide a point for dissi­
pating the stored energy in the smoothing capacito rs. 
Witho ut this precaution the fau lt current can easily be 
several kiloamps (especially if block paper smoothers arc 
used) and this surge current has to be withstood by the 
thyristor and the meter protection diode. 

In both the prototypes the control logic and the screen 
stabilizers are b uilt as s mall sub-assemblies bolted to the 
main chassis. Double-sided pc boards (continuous ground­
plane on the component side) are used for the semiconductor 
parts of the circuitry. The crowbar thyristor, together with 
its d iodes and trigger transformer, and the cht sampling 
resistor chain are mounted on separate small pc boards and 
suitably mounted on the mainframe. T he photographs 
sh ould give a general impression of these layouts. 

The airflow switch, if used, is left to the ingenuity of the 
constructor. The arrangement used by GSDRE is mounted 
in the throat of the blower and is sketched in Fig 4. The 
microswitch is of the low-torque rotary type used in coin 
mechanisms. An electronic version has been suggested, using 
the cooling effect of the a irstream on a bead thermistor, but 
it has not been developed into a practical design. 

Modifications 
Ma ny modifications are possible of course. The constructor 
may wis h to re-arrange the control circuits to suit a d ifferent 
combination of mains transformer windings or to conform 
to individua l s ta nda rds. The screen supply a nd crowbar a rc 
really the main features of this design and should be altered 
as little as possible. If a single-valve pa is being built only 
one s hunt stabilizer will be needed a nd the screen ba lance 
pot can be omitted, a s can the run/set switches and both the 
diodes between the thyristor anode and the screens. 

If conductio n-cooled valves a re used, the Standby-I 
function can be dispensed with, and the heaters run a ll the 
time. RLA and RLB will not be required but it may be 
necessary to add a diode between the relay supply line and 

• Manufactured by Precision Electronic Tcnninations (EMI) Ltd• 
Cramptons Road, Sevenoaks. Kent. 
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Top view of GBDRE's amplifier, with the anode cover removed. 
Screen stablllzers are at the lower left and the crowbar board 
can be seen on the right , nex t to RLC. Note the chimney-less 

method of blowing, as used In the K2RIW design 

the top of Cl to ensu re t hat the latter d ischarges reasona bly 
quickly after switch-off. 

Semiconductor types indicated arc not crit ical and the 
constructor's own pet devices can be subst ituted, provided 
that they are adequa tely rated. TRs I, 2. 4 and 6 can be 
virtually any silicon small signal transistors of appropriate 
polarity and rated a t 30V or more. TR3 must be able to 
carry the operating current of the eht contactor in addition 
to that of R LC. Note tha t if this device fails short-circui t 
the eht will come on regardless of other conditions. TR5 
must be able to handle the ht indicator lamp current; the 
ratings of TR 7 have already been discussed. The zener diode 
in the Fig I circuits can be any 400mW type of appropriate 
voltage, wh ile those in the screen supply must be rated at I W 
or more. 

c 

+24V r¢lay supply 

1N4146 

Tx (PTT) on 
control sockd 

Fig 5. Alternative t /r timing circuit 
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Antenna 

RLE2 

From bias. 
~regulator 

RLE1\ } L Replaces. RLE1 (Fig 1) 

RLF1r 

..... 

1000 

Tx (PTT) on 
control socket 

Fig 6. T /r circuit used by GBDRE. RLHt is the antenna change­
over relay (energized on receive in this c ircuit) 

Those who still favour high-level (anode a nd screen) a.m. 
may wish to consider applying modulation to tbe inverting 
inputs of the 741 s in the screen stabilizers. This would 
enable the advantages of the shunt stabilizer to be retained. 
avoid large dropper resistors and make for easy adjustment 
of the proportion of modulation applied to the screens for 
best linearity. The author has not considered this idea in 
detail ; the pre-regulator screen ht would need to be increased 
and some modification to the compensation might be 
desirable. If the modulation for the screens were obtained 
from an early stage in the modulator it would be necessary 
to include a network to compensate for phase shifts in later 
stages and in the modulation transformer. 

The ideas in this article are not confined in application to 
rf amplifiers and could be useful to anyone building a large 
modulator or high-power audio amplifier. 

As mentioned previously, the t/ r switching in Fig I was 
designed to use only "make" contacts. If a changeover relay 
is available the simpler circuit of Fig 5 is suggested. In this 
the value of R is made equal to the coil resistance of the 
relay and C is chosen to provide about IOOms delay. Yet 
another t/r timing circuit is shown in Fig 6; any correspond­
ence on this one should be addressed to G8DRE and not to 
the author. 

Conclusion 
This article has dealt in some detail with an aspect of pa 
construction which is often rather neglected. The circuits 
here are certainly rather more complex than most arrange­
ments but they are in no way d ifficult to get going and should 
result in a reliable pa. The 4CX250 family is a most robust 
series of valves and they can be run very hard in amateur 
service, provided tbat their idiosyncrasies are clearly under­
stood. 

The a uthor hopes that he has not discouraged anyone 
from building an amplifier; there is certainly no substitute 
for a big pa-except a bigger pa. 
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[ CATALOGUES RECEIVED ] 
The autumn edition of the Heathkit catalogue is now 
available and contains details of the range of kits obtainable. 
New kits include a range of frequency counters with an 
upper limit of I GHz and a solid-state hf bands cw trans­
miller, the HX- 1675, which has an input of 75W to the 
final stage. There are severa l other new kits now available 
in the audio and instruments fields. Copies of the catalogue 
are avai lable from Keath (Gloucester) Ltd. Gloucester GL2 
6EE, or by cal lers at the London showroom, 233 Tottenbam 
Court Road, WI (tel 01-636 7349). 

T he late.st cata logue from Greenweld contains details of a 
large range of components, modules, tools and instruments. 
The latter includes an extensive selection of Russian-built 
multimeters. Items are obtainable by post or by callers at 
the Southampton shop. The catalogue contains 50p discount 
vouchers and is obtainable for 30p plus I Sp postage from 
Greenweld, 443 M illbrook Road, Southampron SOI OHX 
(tel 0703 772501) . 

T he new catalogue from Marshall's comprises 32 pages in 
a new format and including new lines such as micropro­
cessors and support devices, cooling fans, d igital multi­
testers and a pull-out transistor guide. Cost of the catalogue 
is 25p to callers at the Bristol, Glasgow or London branches, 
or 35p by post from 42 Cricklewood Broadway, London 
NW2 JET. Tel 01-452 0161. 
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A multimode 
transceiver using 
SL1600 ICs 
by P. L.A. BURTON, G3ZPB* 

TH.E multimode transceiver design presented here is a 
logical extension from the ssb transceiver described by 

8 . D . Comer, 03ZVC, in Radio Communication, September 
1974. As in the previous design it is necessary to add local 
oscillator, power amplifier, preselector and/or rf amplifier, 
plus microphone, loudspeaker and volume control to 
complete a transceiver capable of a very high standard of 
performance. 

The transceiver is a fairly sophisticated design incorpora­
ting a noise blanker, dual time constant age, S-meter, squelch 
control, vox and rf compression on transmit. The majority 
of the circuit functions are independent of each other 
allowing one, for example, to build just a single-mode 
receiver a nd then add other refinements as and when required. 

In order to reduce component cost where possible, use 
has now been made of the recently introduced plastic encap­
sulated versions of the SL600 range, designated SLl600. 
These use the same ic chips as before but a re packaged in the 
popular dil 8 or dil 14 plastic pack. ln the figures, the 
original SL600 designations are used. 

Receiver design considerations 
The major problem of receiver design is that of strong signal 
handling during weak signal reception. There is no single 
cure for it but designs of high performance receivers usually 
have as Litt le rf gain as possible, followed by a mixer with 
good strong signal performance, followed at onee by a 
crystal filter. T he crystal filte r removes the majority of 
unwanted signals and the rest of the receiver is unlikely to be 
troubled by them. 

The crysta l fi lters do not follow the mixer directly in this 
receiver, for two reasons: first, to improve the impedance 
match between the mixer and the filter, and second to permit 
the use of a noise blanker to suppress impulse interference. 

A suitable mixer for high performance receivers must have 
low noise, as little conversion loss as possible, and be able 
to handle strong unwanted signals without intermodulation. 
Ln this transceiver a hot carrier diode ring mixer, the MD-108 
has been chosen. Such ring mixers perform best when they 
are terminated in son resistive loads at a ll ports. but the 
input impedance of crystal filters, besides being generally 
higher than son, is reactive at frequencies away from the 
filter passband. Therefore a buffer amplifier, which is also 
part of the noise blanker, is used to terminate both the mix.er 
and the filter correctly. 

A major reason for the failure of receivers to reproduce 
weak a.m. and ssb s ignals is man-made noise, typically 
ignition interference, at the antenna. This noise is frequently 
in the form of very narrow pulses of very high amplitude 
which cao cause the crystal filter to ring at its resonant 
freq uency. Once the filter bas been thus stimulated it will 

• 20 Thornton Crescent, Old Coulsdon, Surrey. 
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stretch tbe pulse so that it cannot be distinguished from the 
wanted signal, which it swamps. Only by stopping the 
ignition pulse before it reaches the filter can this interference 
be suppressed. The noise blanker must therefore be some­
where in the receiver before the crystal filter, and the best 
place is between the mixer and the filter. 

After the crystal filters the receiver design is quite conven­
tional. There are two filters, each feeding its own i.f. strip. 
One has a I 2kHz passband and feeds the fm i.f. system, 
which is a double conversion system with a 4SSkHz second 
i.f. and a quadrature detector. This double conversion is 
necessary because the average integrated circuit quadrature 
detector is somewhat noisy when receiving nbfm at an i.f. 
of9MHz. 

The other filter has a 2·4kHz passband and its output goes 
to the cw/ssb/a.m. i.f. strip. This strip has a broadband gain 
of about 70dB followed by another crystal filter, which is of 
2·4kHz bandwidth for a.m. and ssb and SOOHz for cw. There 
is then another i.f. amplifier stage followed by two detectors. 
For ssb and cw there is a product detector, and for a.m. there 
is an envelope detector. On a.m. the envelope detector 
provides carrier age to the system, but on cw and ssb an 
audio-derived age system is used. Squelch and S-meter 
signals are derived from the age line. . 

The decision to use a 2·4kHz filter for a.m., removmg one 
sideband was taken on cost grounds, as was the decision to 
use onl/ one SOOHz cw filter halfway down the i.f. strip; 
whereas two such filters, one at the input to the strip, would 
certainly improve strong signal rejection in the cw mode. 
Ideally there should be fou r filters at the input (with band­
widths of 12, 6, 2·4 and O·SkH z respectively for nbfm, a.m., 
ssb and cw) and a further three filters halfway down th.e 
a.m./ssb/cw i.f. strip to reduce i.f. noise to a minimum. This 
would entail an extra three expensive crystal filters compared 
with the present system- for only a marginal increase in 
system performance. 

However. the use of two filters halfway down the i.f. 
strip is well justified. The cw filter in this position removes 
both unwanted cw signals in the 2·4kHz passband and much 
of the broadband noise which can cause difficulty in copying 
very weak signals. The 2·4kHz filter is essential for removal of 
broadband noise between IOOkHz and 30MHz generated by 
the first two i.f. stages which, if allowed i.n to the a.m. diode 
detector. would greatly degrade its performance. T~e 
improvement due to this filter on the ssb product det~tor is 
much less, since product detectors produce supersom~ out­
puts from broadband noise and these can be filtere~ without 
loss of wanted signal. There is nevertheless a 3dB improve­
ment in s : n ratio in systems where i.f. noise is the limiting 
factor on system performance. 

Receiver circuit details (Fig 2) 
Noise blanker . 
Probably as much work went into the development of this 
noise blanker as into the rest of the receiver. It has excellent 
performance and causes very littledegradation of ~e receiv~r's 
strong signal characterist ics. A noise blanker 1s a receiver 
which receives noise pulses, amplifies and shapes them, and 
uses them to turn off the main receiver while noise is present. 
As noise is not evenly distributed throughout the freq~ency 
spectrum the noise blanker receiver shout~ be oper~te? m the 
same frequency band as the main receiver .. This 1_n tum 
suggests that the noise receiver and the ma~n rece1~er be 
common and that the blanking pulse be applied late m the 
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Fig 1. Multimode transceiver block diagram 

main receiver. However, if a noise pulse is applied to a crystal 
filter it is stretched from its original length of a few micro­
seconds to as much as several milliseconds. Blaokiog must 
therefore be applied before the crystal filters. 

The noise blanker must stop a noise pulse before it can 
reach the crystal filter from the mixer. Furthermore, if a 
blanking pulse has sharp (large dV /dl) edges these will 
themselves acr as noise pulses, negating the effect of blanking 
the received noise. There are therefore two conflicting 
requirements: the noise blanker must act very quickly 10 
prevent the leading edge of a noise spike from reaching the 
crystal filter, and it must apply a blanking pulse with a slow 
rise time to the noise gate to prevent the blanking pulse from 
acting as a noise pulse. The only way these requirements can 
be met is to delay the signal between the mixer and the filter 
in a linear delay line and to place the noise gate between the 
delay line and the crystal filter. 

Various forms of blanking gate were tried during the 
development of the noise blanker, but none gave better 
performance than an SLJ496 double-balanced modulator. 
The circuit diagram of the noise gate is shown in Fig 3. 
Transistors designated TR followed by a lower case letter 
are those inlernal to the SL1496. Transistor designations 
using numerals are employed for all other devices. 

In this application, pins 5 and 14 of ICl are connected 
together and the emitters of TRa and TRb are thus open­
circuited. They are then connected externally to the rest of 
the circuit. When there is no blanking pulse TRIO is turned 
off and TRc and TRf are turned hard on. With TRc hard 
on, TRa acts as an amplifier to signals on its base and its 
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output goes, via TRc to the XF9-B crystal filter. Since TRd 
and TRe are off, no signal is applied to the XF9-E fitter. 

When a blanking pulse is applied to TR10 it is turned on 
and TRc and TRf turn off {slowly because of the resistor in 
TRIO collector and the l nF capacitor between inputs 8 and 
10 of th~ SL1496) and TRd and TRe tum on. The signal 
path is now to F4, and Fl is isolated-noise cannot pass to 
the cw/ssb/a.m. i.f. strip. The noise blanker is not effective 
during fm reception and is not used. Instead, TR8 is turned 
on and this balances rhe modu.!ator so that TRc, TRd, TRe 
and TRf are turned on and signals go to both i.f. strips. This 
is necessary because the squelch is derived from the cw/ssb/ 
a.m. strip in all modes, including fm. 

The diodes between pins 8 and IO of ICl ensure that the 
switching drive is at the correct level, and the preset current 
source TRb keeps the de current in the filter loads constant 
as the system switches from the unblankcd to the blanked 
condition. The noise receiver has its input via a tuned circuit 
to prevent local oscillator leak from the mixer triggering the 
system. The noise i.f. amplifier consists of IC2 and IC3 which 
acts as a detector. Gain control is applied to IC2 to set the 
blanking level. 

Pulse outputs from the detector in 1C3 are buffered by a 
pop transistor TR 18 to a simple monostable (TR6, TR? and 
TR9) with a !OILS pulse. This pulse operates the noise gate. 
A 400ns delay line between the mixer and the noise gate 
ensures that the system is blanked before the pulse that 
triggers the monostable arrives at the noise gate. 

Finally, a feature of the system is that it acts as a matching 
amplifier between the 500 mixer and the soon filters. 
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Fig 2. Multimode transceiver c ircu it diagram (Continued on pages 772 and 773) 

AGC, S-meter and squelch circuitry 
As mentioned previously, IC 14 operates as a carrier age 
system during a.m. reception. It also operates in the same 
mode during fm reception but does not apply age to the 
fm i.f.; the age line being used only for squelch and to drive 
the S-meter. When the carrier osciUator is turned on, the 
product detector in lC14 operates and a signal is applied to 
IC12 connected to its output. JC12 is more sensitive than 
1Cl4 and so it take.\ over as age source to provide an audio 
derived age system for cw and ssb reception. Since the output 
impedance of both the IC12 and the IC 14 age systems are 
high when they have no input they are both connected to 
the age line and·do not load each other. 

If fast age is required during tuning in the ssb and cw 
modes, IC! 2 may be turned off and control restored to ICl4. 
This will result in higher outputs but faster decay when 
tuning from strong signal. 

The age line from these two devices drives ICS in the 
cw/ssb/a.m. i.f. strip directly and also goes to the squelch and 
S-meter circuitry shown in Fig 4. TR3 acts as a buffer to 
drive the squelch circuitry, and as a diode (0·7V) drop to 
delay the age to IC7. The output of TR3 is filtered by JH2 
and IOOnF and applied to a potentiometer (SQUELCH LEVEL) 

and thence to the base ofTR4, which acts as an inverter. The 
inverter output drives TRS which mutes the audio amplifier, 
1Cl5, by connecting its pin 7 to earth. A three-position 
switch to earth either TR4 collector (to disable the squelch) or 
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TR5 collector (to mute the receiver) is included. Its centre 
position neither mutes the receiver nor disables the squelch. 
If a mute position is not required, a single-pole on/off switch 
may be used. 

As the age characteristics of SL600s are somewhat non­
linear, a simple voltmeter on the age line does not make a 
good S-meter, since it tends to be too sens itive to signal 
changes near the age threshold and not sensitive enough to 
large signals. The long-tailed pair TRI. and TR2 with the 
diode 0 12 form a compensating circuit. All five transistors 
in this block of circuitry are on a single chip, the SL3046. 
T his saves board space and gives a good match between TRl 
and TR2. 

F'M i.f . strip and detector 
Double conversion is used in the fm receiver because of the 
difficulty of providing adequate " Q'" at 9MHz for an nbfm 
quadrature detector. The 9MHz output from the 12kHz­
wide XF9-E filter F4 is amplified by 1C17 and is then mixed 
to 455kHz in IC20. A single tuned circuit is used to remove 
the image and the signal is then passed to an SL624 working 
as a limiting amplifier/quadrature detector. 

CW/SSB/A.M. i.f. st rip 
The i.f. strip is quite conventional. The output of the XF9-B 
2·4kHz filter Fl is applied to two cascaded amplifiers IC7, 8. 
The output of ICS goes either to a 2·4kHz XF9-A or to a 
500Hz XF9-M filter (F3) depending on whether the receiver 
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is in ssb/a.m. or cw mode. The filters are switched by two 
small relays. After the filter there is another SL1612 (IC12) 
and a detector, IC14. Without a carrier, oscillator ICJ4 acts 
as an envelope detector for a.m. and generates carrier-derived 
age in this mode. When the carrier oscillator is applied, IC14 
acts as product detector for ssb and cw and lCJ 2 at the 
product detector output takes over the age. The audio 
output line must be switched between the two detectors. 

Carrier oscillator 
The carrier oscillator has four different frequencies: 
8,545kHz for second mixer in the fm i.f. system, 8,998·5kHz 
for usb, 9,001 ·SkHz for lsb, and 9,001 kHz for cw. The circuit 
is a conventional fet Colpitts oscillator (TRJ9) and uses 
diode switching to select one of four crystals. The output of 
the oscillator is about 1 V rms and is therefore reduced in a 
potentiometer to the 200mV rms required by SLl640s. This 
potentiometer acts as a virtually constant load to the 
osciJJator and an output buffer is not required. 

Audio ampllfter 
The audio amplifier ICl5 is driven from a J2V line. It is 
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capable of providing up to 200mW to a small loudspeaker 
but if a greater output is necessary an additional audio 
amplifier should be provided. The output of IC15 is also 
appLied to the vox circuitry, TR 11 to TRI 5. Gain is controlled 
by a voltage applied to pin 8 of IC15. 

Transmitter design considerations 
The transmitter has to generate all the modes that the 
receiver is to receive. This is not particularly difficult, but 
several complexities have been introduced to minimize 
spurious outputs and broadband noise while making the 
transmitter as effective as possible. 

The modulation envelope of ssb does not resemble the 
audio producing it, and nonnal audio speech processing 
techniques do not greatly improve the s : n ratio at the 
receiver. RF clipping, however, reduces the peak/mean power 
ratio of the signal and hence improves the mean power and 
the readability of the signal. It is also convenient to use the 
rf clipper for nbfm and a.m., these signals being demodulated 
from clipped ssb, back to audio, and the audio signal applied 
to the nbfm or a.m. modulators. This technique gives up to 
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12dB apparent s : n ratio improvement, and the resulting 
received audio, while obviously processed, is not unpleasant. 

The audio input to the transmitter passes through an 
audio preamplifier with age to ensure a roughly constant 
modulation signal regardless of microphone or audio level. 
It is converted to dsb in a double-balanced modulator and 
filtered to ssb which is then applied to a limiting amplifier 
which removes all amplitude variations. This clipped signal 
is of course rich in both harmonics and intermodulation 
products and must be filtered in a 2·4kHz bandwidth filter to 
remove them. The quality of this filter determines the spectral 
purity of the resulting clipped ssb and is more important than 
the first filter producing the sideband. 

The 2·4kHz bandwidth filter reintroduces amplitude varia­
tions into the signal which must be amplified by a linear 
amplifier. The signal is then either further amplified and 
mixed to the final transmitter frequency or demodulated to 
yield processed audio which can be applied to the a.m. or" 
fm modulators. 

The fm system uses this audio to modulate the external 
vfo while the transceiver board supplies a steady 9MHz 
output to the transmitter mixer. The a.m. modulator­
which also supplies this unmodulated carrier during fm 
transmission~onsists of a double-balanced modulator with 
deliberate carrier leak. All transmitted signals pass through a 
J 2kHz filter as they le.ave the board-this costs nothing since 
the filter is already present in the fm receiver, and removes 
any broadband noise which the buffer amplifiers may have 
introduced. 

The cw transmitter uses the complete ssb system except 
that a keyed tone is used as the audio input and the 500Hz 
filter is used instead of the 2·4kHz filter in the ssb generator. 
This allows only a single frequency to go to the rf clipper, 
rather than the several frequencies caused by hannonics 
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from the tone generator, which would result from the use of 
the 2·4kHz filter. 

The majority of the transmit/receive switching is performed 
by switching power supplies and not signal lines. The power 
switching itself, however, is performed by a relay which can 
be driven either from a transmit/receive switch or the vox 
system. Mode switching, however, is performed by relays, so 
that when the transmitter and receiver are in different modes 
some relays change state between transmission and reception. 

Microphone amplifier and ssb generator 
The audio from the microphone (or the cw from the sidetone 
oscillator) is amplified by IC4. This contains its own age 
circuitry with fast attack and slow decay so that its output is 
around lOOrnV rms for over 60dB range of input. There is 
also a sidetone output which is not affected by the age and is 
used to operate the vox. R57 sets the microphone age 
threshold and dynamic range. If R57 is open circuit, the 
threshold is 1001-'V and the dynamic range is 60dB; if it is 
lk!l the values are lmV and 40dB, and if it is 1oon they are 
IOmV and 20dB. C63 should be increased to 0·05!-'F if R57 
is lk!l and to 0·51-'F if it is 100!1. 

The output from the IC4 is applied to the signal input of 
double-balanced modulator IC9 whose carrier input is 
8·9985MHz or 9·0015MHz from the carrier oscillator. The 
output is dsb, which is applied to the 2·4k.Hz bandwidth 
9MHz filter F2, and one sideband removed to produce ssb 
(usb if 8·9985MHz.is used, lsb if 9·0015). 

RF compressor 
The ssb produced in the system above is normal ssb. Its peak 
to mean power ratio is fairly large, even though its mean 
power level is quite constant as a result of the audio age. It 
is therefore amplified in a three-stage amplifier consisting of 

Continued on page 780 
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A solid-state 

1 ·8-3·SMHz receiver 

by R. S. HEWES, TEng (CEI), FSERT, G3TDR• 

T HE design of this receiver originated in 1970 with a 
I ·SM Hz receiver using discrete semicoaductors through­

out. The origiaal receiver, of which about 24 were eventually 
made, was designed for a club project by members of the 
Echelford ARS, using readily available componeats. 

In the basic design it was decided to dispense with the 
normal air dielectric tuning capacitor and substitute varicap 
diodes for tuning the antenna, rf and oscillator circuits. It 
was found possible to cover I ·S-2·0MHz using tbe varicap 
diode type BAI 11 with a de voltage swing of + 2 to + 6Y. The 
receiver was designed to operate from a 9Y supply (for 
portability) allowing a varicap voltage supply stabilizer to 
be incorporated. Overall selectivity of the receiver was con­
trolled by a ceramic tilter, the MFH41T (6dB bandwidth 
,,,.,4.0kHz), which gave acceptable adjacent-channel selec­
tivity for a very low price. · 

A square-law detector was incorporated for reception of 
a.m. signals, with a diode-balanced demodulator and carrier­
insertion oscillator providing reception of ssb and cw signals. 
The audio amplifier used germanium output transistors and 
delivered an output power of I W into a IS n loudspeaker. 

A block diagram of the original l ·SMHz receiver is shown 
in Fig I. 

The 1 ·8-3·5MHz receiver 
The receiver retains varicap diode tuning; however, apart 
from the audio amplifier, the discrete devices in the rf/ i.f. 
stages and ssb/cw detector have been replaced by integrated 
circuits. The block diagram of the receiver is shown in Fig 2. · 

The rf amplifier incorporates a dual-gate fet, and the mixer 
uses an ic fou r-quadrant multiplier in a double-balanced 
mixer configuration. The ic i.f. amplifier has a built-in 
forward age facility and a second four-quadrant multiplier 
is used in a product detector configuration. A dual-gate fet 
is used in the selective audio amplifier. Bipolar transistors are 
incorporated in the local oscillator and buffer amplifiers 
carrier-insertion oscillator and buffer amplifier, age, and th~ 
complete audio amplifier. A germanium diode is used as the 
envelope detector. Varicap supply voltage stabilization 
incorporates a bipolar transistor and zener diode, and the 
oscillator supply voltage is stabilized with a zener diode. 
Single varicap diodes are used for tuning. Mode switching is 
conveniently carried out at afand de. 

The circuit diagram of the receiver is shown in Fig 3, and 
the description which follows uses, where necessary, the 
circuit reference numbers. 

Signals are routed to the antenna tuned circuits via SKTI 
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and Sl. The nominal input impedance is SOO. Tuning is 
acx:omplished by VCDI (MY21 I l) and the signals are 
swnched to gate I of TR3 via SJ. S2 completes the band 
switching of the antenna circuits, L2 for l ·SMHz, LI for 
3·5MHz. The rf amplifier stage gain is limited to 20dB 
maximum by tapping down the tuned windings to feed gate I . 
A manual rf gain cont.rol is incorporated in the rf amplifier 
by RVI. This control adjusts G2 voltage with reference to 
the source voltage from + 4V to - 2V. This gives a gain 
control range of approximately 36dB (60 x) on both bands. 
Amplified signals at the dra in of TR3 a re routed via S4 to 
L3 and L4 which are tuned by VCD2. 

The input impedance of the mixerlCl is controlled by Rll, 
and therefore L3 and L4 are tapped down to JOOO for 
optimum power transfer of signals which are routed to the 
mixer input via SS. A high order of rejection of rf and oscil­
lator s ignals at the mixer output is obtained by using the 
double-balanced configuration. The oscillator injection 
amplirude is IQOmV rms. Mixer conversion gain is approxi­
mately 20dB. Conversion gain is limited by the input 
impedance requirements of the block filter {5k0). 

Local oscillator voltage is generated by TR4 (BF254) and 
associated circuitry. A modified Colpitts oscillator uses the 
base emitter junction of TR4 with C27 and C28 to maintain 
stable frequency oscillation. A further improvement in 
frequency stability is obtained by connecting the base of 
TR4 to the tuned circuits L S and L6 via a capacitive divider 
C27 which limits tbe level of feedback to 30 per cent. VCD3 
and VCD4 provide the oscillator tuning· two paralleled 
d!odes ar~ required to ensure correct band ~overage. S7 pro­
vides oscillator frequency switching and the signal is routed 
to a two-stage buffer amplifier via S6. R22 limits tbe ampli­
tude to approximately lOmY rms, a lso providing isolation 
between the oscillator and amplifier. 

TR I and TR2 arc connected as a Darlington pair with ac 
and de feedback giving a high input and low output imped­
ance., R3 provides the feedback loop, and the amplifier out­
put is developed across RS. This technique considerably 
reduces the possibility of spurious response reception due to 
higher frequency signals beating with harmonics of the 
oscillator frequency to produce signals within the i.f. pass­
band. The oscillator frequency is high with respect to the rf. 

The MFH41T filter (Tl) is centred on 455kHz (± l kHz) 
and has a passband ripple of < ldB and > 40dB of stopband 
attenuation at ± 8kHz from centre frequency. The insertion 
loss is IOdB ± 2dB. The output impedance is soon with 
200pF in parallel. An output matching transformer is included 
in the filter. 

Signals from the mixer are routed via the filter to the i.f. 
amplifier 1C2 wbicb has a nominal gain of 60dB at 455k.Hz. 

The amplified signals appear at T3 which is resonated 
at the i.f. by C34. T3 bas a turns ratio of l : I allowing the 
envelope detector to operate in a high impedance detector 
configuration. This considerably reduces distortion intro­
duced by the detector on low carrier level high modulation 
level signals. ' 

Detector DI drives TR5, an emitter follower allowing the 
recovered audio to appear across a low source impedance 
( "" IOk O) with respect to the audio amplifier input imped­
ance. TRS also furnishes age for 1C2. An external transistor 
is needed because IC2 requires 100-200,..A of age drive 
current for maximum gain reduction, which is more than 
can be provided by the detector diode alone. The audio 
signal is routed to SS via R34 and C40. 
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Fig 1. Block diagram of original 1·8MHz receiver 

Voltage drive for the S-roeter is provided by R38 in the 
collector ofTR5. "Set zero" facility is provided by a voltage 
differential network R42, R V2 and R40. The meter will read 
zero when the slider of RV2 is set for <:><10·5V dcand requires 
20014A for full-scale deflection. C42 provides sufficient damp­
ing of the meter movement, particularly for ssb and cw 
signals. 

Advantage is taken of the very low signal input ( ,,,,10,..V) 
for lOdB s : n of IC3 when used in the product detector 
configuration. lo order to avoid switching between a.m. and 
ssb/cw detectors at i.f. , signals are routed to IC3 via R41 
providing a 33 : I step down of voltage appearing at T3. 
Even under weak signal conditions sufficient signal will 
appear at the input of JC3 for correct operation while the 
low input impedance (decided by R47) will not be reflected 
back across T3 secondary. 

SSB/cw signals at pin I and a carrier insertion signal at 
pin I 0 are mixed in IC3, and the resultant product, speech or 
morse, appears at pin 6. Carrier and signal filtering is 
provided by C48, RS3 and CSO. The audio signal is then 
routed to S8 via CS I. 

Carrier insertion is provided by TR6 (the osci.llator) and 
TR7 the amplifier. CSO is used as the "pitch" control. R58 
isolates the oscillator and amplifier, preventing oscillator 
pulling under strong signal conditions. The value of R58 is 
adjusted to give 300-SOOm V of oscillator drive to the product 
detector. L7 and T4 are resonated to the i.f. centre frequency 
with C80 at half capacitance. A stabilized supply of + 8·2V 
(nominal) is switched to the cio and ci amplifier by S9. S8 
and S9 are ganged on a two-pole three-way switch which 
provides the reception mode facility. 

The frequency selective audio amplifier TRS can be 
switched into the audio line between SS and RV3 to improve 
reception of weak cw signals under crowded band conditions. 

The amplifier may also be used for ssb reception, but with a 
very limited voice frequency range. The circuit employs a 
dual-gate mosfet and has a twin "T" RC filter circuit in its 
output. The network provides regenerative feedback to the 
input circuit at an audio frequency determined by C62, C65 
and C66. The circuit is selective at approximately I kHz with 
the component values given. 

The audio amplifier is de coupled throughout using a 
complementary pair in the output stage, a biasing transistor 
and a bootstrap network. The input impedance is high, hence 
the use of IOOk!l af gain control RV3. The input required 
for IW output is 9mV, the total output for 10 per cent thd 
being 1 ·6W into an S!l load. The loudspeaker impedance 
should not be lower than 8 n. The upper frequency response 
is limited by R64 and C70. 

Stabilization of the varicap control voltage is controlled 
by TR9, 02 and associated circuitry. RV5 is the tuning 
control for the receiver, and R82 between the slider and low 
end of the potentiometer is selected to give a linear scale 
readout. The potentiometer itself should be a high-quality 
component, preferably using a moulded track and carbon 
brush for accurate resetability. It should be directly coupled 
to a proven dial drive assembly. The Electroniques SMD2 
system with the dual epicyclic(6 : J and 36: I) is suitable for 
this application. Alternatively a 10-turn potentiometer can 
be used, coupled to a multi-tum dial mechanism, eg the AB 
Electronics IOOkO potentiometer type lOVA-45, and 
Beckman .. Duodial" 509-428 (46mm diameter). With this 
alternative system a calibration chart will be necessary, but 
a high degree of frequency setting resolution will be obtained. 
RV4 and RV6 preset the varicap voltage range limits. 

Zener diode D3 supplies a stabilized 8·2V (nominal) to the 
local and carrier insertion oscillators and to the cio amplifiers. 

While the receiver has been designed to operate from a 
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Fig 2. Block diagram of 1·8-3·5MHz receiver 
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"'" '" R13 1okn RU soon R75 1n 

I lil"' :t"' 
0 R14 1oon R45 1kn R71 1n 
! R15 2:10kn R'8 56n R77 12kn 
)( R11 180kll R47 1kn R71 3·Skn g '" "'"' " R17 27kn R'8 1kn R71 2:10.n .,_ 

~ .. R11 100kll R49 1oon RIO s&n 
.. n R11 21on RISO 1okn Rl1 mn 
;:"' R20 100.n RS1 3kn R82 27k.C'I 

R21 2:!0k.C'I RS2 skn Rll3 a:ion 
R22 IOkn RS3 1kn RN tMn 
RZI 68kn R54 21kn RU 100k.C'I 

" Rt• tDl<n RSS 12kn R8I Hk.n 
" •IH R2S s·6kn RS6 1·5kn Rll 1'2k.C'I ,, 
I .. n R21 a:ion RS7 saon Rll 220k n 
;'! .... )!' R27 2·2kn R51 10kn Rll 2:!0kil '"' 'ii 0 RZI tkn RSI 22kn RIO 1Mn 
,;; Q RZI 1oon Rl50 8·2kn Rl1 68k!l 

"' ,, R30 •1on RSI 1k n 

e R31 1oon RU 330n 

"' " RV1 100kn lln iWC All tealetore ... 
RV2 4·7k'2 lln iWC carbon film !W 
RV3 100kn log iW c 5 per cent types 
RV4 22kn lln I-WC (eg Mullard CR25 
RVS 100knlln iW • range) 
RV6 22kn lln I-WC 
RV21 4 and 6 are pre1ets 

-~ •See text. 
~., 

Table 2. capacitors " ~g ~ ,, ,. C1, 2. 3, 11, 
I 13, 14, 15, 19, 
;'! 20. 23, 26, 44, 
'ii 54, 55 22nf :!.:20% 100V mf 

- .. n ;;; C4, 5, 6, 7, .... ... :0 
< ... 29, 30, 31, 32, .. ,, 35, 40, 43, 45, ..... 46, 47, 49, 53, oo 

57, 58, 76 47nF ± 20% 100V mf 
.. n ca 500pF ± SY. 100V •c ..... 
" " C9, 10, 17, 18 15pF ± 5% 250V ac 

'" C12, 16, 24 3·3nf ± 5% 2150V sm z 
< C21, 22 3·3pF :!:5% 250V • C 

"' C25 2:!0pF ± 5% 250V om 0 0 "' C27, 28 680pF ± 5% 250V sm 
n -- .. 
;= 

" '" C33, 38, 73 47µF + 80%, - 20% 16V • 
>: - -n 0 C34 390pF ± 5% 2SOV sm 

.. o ... "l ... < .. )> C36, 61, 68 10µF +80%. - 20% 16 v • 0 >o '" C37, 39 I nf ± 10% 100V SC 

" 
n , E- 0 C41 , 48, 50, 

J " 52 10nF ::!::20% 1oov mf _.,n 
C42, 79 100µF + 80%1 -20% 16V ....... - o _,, 

< .. >u ,..w C51, 69, 78 t11F ±20Y. 3SV 
"' C56 430pF ± 5% 2SOV am 

"'" C59 180pF ± 5% 250V • m ww ,..w - n C60, 6'1, 

"'" 
,.., 63, 

'""' 
.. 75 100nf :i:20% 100V mf ,.. ... 

)> C62 1·8nF :l: 5% 250V am 
~~ 
"""' " C65, 66 820pf ± 5% 260V sm 

•1H "'" 
n C67 1,000µF + 80%, - 20% 16V • 

NO 
... • w )> C70 4·7nF ±20Y. 100V SC 
0 ~ .. I C71, 74 220µF + SOY., - 20% 16V "'"' n • > w ,. ;'! C72 47PF ±5% 250V sm 
r ;; C77 470µF +aoy., - 20% 1&v • <"' %cii 0 - :u .. n .? w:u ,;; C80 22pF .,. o .., 

~~ " "' ' n ,...,. r "~ CB1. 82, 83, ... i'- "'" ~~ ~~ 84 18pf trimmer 
)> w:u CBS, 86 9pF trimmer 
0 ~';! 

" e - electrolytlc, t - tantalum. am • 1llver 
:r ,,. 0 "' n "' 

,. mica, ac • s llver ceramic, ml - m,ylar film, 
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stabilized power supply of J 2V positive, the performance is 
not adversely affected when powered by the battery in the 
author's car when operating mobile. 

An ideal integrated circuit stabilizer which can be driven 
directly from a bridge or bi-phase ac rectifier and input 
capacitor is the MC7812, which is capable o f delivering IA 
(with correct heat-sinking) at a nominal 12V. The input 
capacitor should not be less than 3,000µF. The raw de voltage 
should not exceed 24V or be less than 15V at the stabilizer 
input terminal. 

The layout of the receiver is not critical although the well­
proven straight-line layout is much to be preferred. The 
layout of the author's receiver is shown in Fig 4. It will be 

Table 3. Semiconductors 
Circuit r•f TYP• Mak• £qulv&lentl 
TRI, 2, 4, s. 1 8F254 Mototole 8F241 (ITT), 8Ft94 (Mull01d) 
TR3. 8 MPF131 40822 (RCA). 3Nlt04 (To•u) 
TRS, t MPS6511 BC239(1TT). 8Cl49 (Mulford) 
TRIO 8C308B 8C3088 (ITT), 8CIS8 (Mullard) 
TRll, 12 8C2388 BC2388(1TT). 8Cl'8(Mulla rd) 
TRl3 BC331-16 BC331-16(1TT), 8 C331(Mullatd) 
TRl4 BC321-18 8C321-t6(1TT). BC321(Mullard) 
ICI. 3 MC1496L uA796' (Falrohlld) 
IC2 MC1350 ESMl350 (Thomson CSF) 

~~oi. 2• 
3
' 

4 ~~~~~1 ITT" ~~11~~ \1~~r1ard. Thomson csr1 
02 INS8518 Moloroln ZF6P6(1TT), BZY88C6V8(Mullord) 
03 INS8538 .. ZF8P2(1TT). BZY88C8V2(Mullard) 

• Whon tho Fal,chlld uA.796 version of tho MC1496L la used. lhe pin numbering Is 
not ldenllcal. Soe tablo bolow: 
MCl496l Pin I 2 3 4 9 10 11 12 13 14 
uA1116 Pin I 2 3 4 5 6 - 1 8 9 10 
The uA.796 lt o 10..lead metal-can version of the 14-lead dll MCl496. The two ICs have 
ldt nllcal electrfcel performance char1c1erl1tlc1. 
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noted that the cio and amplifier arc located as far as possible 
from the receiver input circuits. This minimizes possible 
spurious responses which can be caused by harmonics of the 
cio appearing in the receiver passband, eg the fourth har­
monic is l ,820kHz which could cause interference to an 
incoming s ignal on top band a t this frequency. The author's 
receiver employs a pushbutton for bandswitching to ease 
layout problems in this section of the receiver. 

See Table 4 for details of the switches. Eliminating 
mechanical movement reduces frequency variations of the 
local oscillator: rotary switches may be used provided care 
is taken to prevent movement of associated wiring. The 
trimmer capacitors are the miniature solid dielectric type, 
and silver mica capacitors arc used in the local and carrier 
insertion oscillator circuits, for optimum frequency stability. 
Details of components are given in Tables I, 2. 3 and 4. 

All the coils and transformers (except those used in the 
MFH41T) were handwound using Toko type IOEZ 10 by 
IOmm piece parts. The bobbin in these coils is actually a 
ferrite slug on to which the wire is directly wound. All the 
necessary data is given in Table 6. The windings are locked 
to the bobbins by melting the end of a stick of wax and 

SKTt 
S t -SJ 

SI, St 
M t 

Table 4. Miscellaneous components 
BNC 50'1 
M ado up 1,om 2 x S.polc 2·way pu1h-bullon awltch (Lisostalt or AB 
Eloc1ronlc1) with Interlock latching bar. or allornatrvoly 3 x 3·pole2·way 
rotary 1wllch wafers with lntormodlnto 1crotn1 (RS Componenls) 
(Ganged) 2·POle 3-wey rotary 1wilch CRS Com.ponents) 
200µA lsd 1,500'1 lnte<nal R, callbratod S I to 59+ 
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No. 
TRI 
TR2 
TR4 
TR& 
TRe 
TR1 
TR9 
TRIO 
TR11 
TRl2 
TRl3 
TR14 

x'=""'==!:;::;:;;t__:• - _,.l _ --, 
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Table 5. Semiconductor electrode voltages with supply voltage of 12V 
(Measured under no signal conditions with RV1 at maximum and RVS at minimum) 

BIPOLAR TRANSISTORS 
Emitter Bue Collector 

OV 0·7V S·7V 
&·OV 5·7V 10-0V 
2· 2V 2·9V S·OV 
4·5V 5·2V IO·OV 
2·0V 2·7V S·OV 
HV 2·5V 8·0V 
e ·aV HV I0-5V 
NV nv o-1v 
ov o-1v s·ev 
5·8V 8·3V 7·0V 
9·3V 7·0V 12-0V 
6-2V HV OV 

No 
TR3 
TR8 

MOSF!To 
Source Gate t Gate 2 

2·2V 1'2V a·oV 
0·8V OV l·OV 

INTEGRATED CIRCUITS 

Drain 
10-0V 
7·5V 

N o Pin t 2 3 ' I • 7 I I to tt 
1c1• ~·•v n 2·a a·• 1·2 11 - a·s - H -
IC2 11V 10•8 0 3·2 4·1 3·2 0 II - - -
IC3° NV 2'I 2'I 3'4 1·2 I'S - 8·5 - 8·5 -
Mtaaurtmtnl1 tt.ktn wllh 20.000ntvoltmeter •• ..,. to groundfchuals. 
• SH noto 11 toot of Tablt 3. 

t2 13 
t1 -

8'5 -

t4 
0 

0 

Tuning 3·5MHl Bandswitch 1•8MHZ 

M1 Tuning me.tu 
loc~t~ ~boYc 
b~n(lswllCh 

AV1 AFgatft 
contt'OI Ii •out1:d 
bl:IOW b~t'IOiW1lCh 

~rn.U~!.1!J~!.f!~~t~--l :---l;:,.L--1 u ... --~~~~1___ u ~~1:~~-, 
t ~ ~ I I I ~ 
I ~ : '-----------' I IS3TI ~ ~ ~ I r.iii41 I 
I ~ !Reel 'Rii91 I I rn ~ 
1 2 3 ~ 1 

vcot:'j';'.\ ioD ~ ~ \::..);./ ~ 'ii.;.::I 

:-~+ :<> "' = "' <0 " t I u C84 C81 
I~ ~<ii. 00 [ill) 00 ~ rm : : \::;/ ~ ;:. S4 V VC02 S2 V VCOI 

IITill .... It~ .. u u I I @IB] @mi [fil@ r----!!.!~..\lfl!_RJ.!.C.!.l!!_ ________ j_~~-~-:T __________ J_ _________________________ ~~~~ C66 0 ~ ~[!Ju u[!J 
I TAI• [ill IRll 18 VOLTAGE STABILIZER SftllOJ : ~~ [!]6 @J L4 LI 

:~e f?\@Fi ~r::ri ooo li1 ~~C(J69 I C67 :. ~[ill 0 S7 0 51 0 I ..._ - C74 + LbY , 2 "' '\!'] tt ~ <O " I I TR4 ~ in 
I u ,. . ""' a: U - I + I~ u ~ 

I 00 ~it 8 ~ I I~ I ~ ~ 5 c ?1 ~:'.~ I rRJ81 RV.4 RV6 I cas C83 ce2 

I ~ + .,.,, ": ~ ~ ~ I '" @" !:: @ 2 <§) 
: _ rt TRIO 00: @!] f0\ Q Q - + [ill]:~~~ @ffi] @] @ [fil@ 
I Wl C77 j\'~· - N 01 ID I ~ 1.£) cC + 1EJ EJ L S L3 L2 .~~ @ G ~~- 00 00" ~ +G-: [ill] C!EJ TR9 9 0 ~ 0 ~~ 879 I [!]~ [!]~ [!]· .. 
: ~ TR13 Q ~ .. .. ~ v I c-+-oe ~ 0 0 EJ 0 0 ~ I ~ 56 S5 ~ SJ 
J I o,;;;;;__;/ I I - I 
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I " C£E) rt « R48 ~I 00 rt ' " ~ U r,jii'1 rfii7'1 I 
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Fig 4. Component location o n 0·1 matr ix srbp punched board (Veroboard) 
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Table 6. Coil windinc data 
(Colli and IFT1 wound wllh 40lwo 1old1tabJ1 enamelled wire) 

Coll Ant wdo T uned wdo Galo tap IC1 Input wda Em wdg Col wdo 
L1 3t 40l &I' 
L2 St lOl fl' 
L3 40l 3t 
u lOl 51 
LS 20i 3i 
Lt 40l 51 
L7 851 'i 9i 

I FT T uned wdg Dot wda Col up IQ Input wdo 
n 122t 122 
T4 tte 50• 
• - T i p turn• mea1ur~ from 1tart ot winding. 
t - Tuned winding It centt•taooed. 

A aultable type ot wire 11 ••conyaol Bond". Applleatlon of lhe aolderlng Iron and 
nua. cored aotder 1utom1tlcally romovn thlt ln1ulatlon. 

Each winding la wound clockwlH from the atart. The 1lart of each winding la taken 
H the "cold" end and thould bo connected In altu to the .. earthy'* aide of the coll of 
IFTt adJ1cent circuitry. 

The Toko MFH4t .. T block niter end m1tc:hlng tran1torm1r, end the Toko type tOEZ 
coll p iece p1rt1 are 1vall1ble lrom Ambit lnternatlonal, 37 High Street, Brentwood, 
Euox CMU•RH. 

allowing just sufficient drops of melted wax to fall on the 
winding (~s-wax is suitable for this application). 

Setting up and alignment 
The completed receiver should be checked for ht rail short 
circuits with an ohmmeter. Apply 12V and note that the 
current drawn is approximately 50mA (af gain control 
minimum, rf gain control maximum). 

For measurements of output power and to a lign the 
receiver some form of output meter is required. It can be a 
ready-made device, or alternatively an 80 2-3W resistor 
across the input terminals of an af voltmeter and recalibrated 

in watts will suffice (W = ~\ The meter should be connected 

across the af amplifier output terminals. An oscilloscope 
would be a very useful aid to monitor the output waveform. 

I .F. alignment 
Remove ht supply. Switch to a.m. mode. Connect a lk!l cf 
resistor between pin I of lCl and chassis. Connect a signal 
generator between pole of SS and chassis. Tune the generator 
to 4S5kHz and set the output level to IOOµV with 30 per cent 
400Hz modulation. Set the af gain control to maximum. 
Re-apply ht. Tune T3 and T2 (in that order) for maximum 
output. Very carefully retune the sg between 454 and 4S6kHz 
(the outside frequency limits of the filter) and leave set at the 
frequency which gives maximum output. CarefuUy, slightly 
readjust T3 and T2 to obtain maximum output if the i.f. is 
not exactly 45SkHz. Do not adjust the core of Tl. For those 
who a re lucky enough to have a wobbulator covering 
45SkHz, the filter and transformers can be a ligned· for 
optimum passband/stopband shape. The wobbulator sweep 
generator should not exceed 20 sweeps per second for 
accurate resolution. On satisfactory completion of i.f. 
a lignment, remove the ht supply and JkO resistor. 

OsciUator alignment 
Before alignment can commence it is necessary to set RV4 
and R V6 to give the correct varicap control end voltages. 
Reconnect the ht supply. Connect a high impedance volt­
meter between junction RV4/R VS and chassis. Set the tuning 
control to an extreme clock\Yise position. Adjust R V4 to give 
a voltmeter reading of 9·5V. Reconnect the voltmeter 
between the junction of RVS/ RV6. Set the tuning control to 
an extreme anticlockwise position, and adjust RV6 to give a 
voltmeter reading of 2·SV. Repeat the above procedure, 
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adjusting RV4 and RV6 until 9·SV and 2-SV respectively are 
measured when the tuning control RVS is rotated to its 
extreme end positions. 

Set the band switch to l ·SMHz and the tuning control to 
the If end of the band. Inject a signal of 1 ·SMHz from the sg 
at a level of so,,.v and adjust L6 until a signal is received. 
Inject a signal of 2·0MHz at the same output level from the 
sg. Set the tuning control to the hf end of the band. Adjust 
C86 until a signal is received. Repeat this procedure until 
each signal is received at its respective band edge. 

Set the band switch to 3·5MHz. Set the tuning control to 
the If end of the band. Inject a signal of 3·5MHz from the sg 
at a level of SOµ.V. Adjust LS until a signal is received. Set 
the tuning control to the hf end of the band. Lnject a signal 
of 3·8MHz. Adjust CBS until a signal is received. Repeat this 
procedure until each signal is received at its respective band 
edge. 

RF alignment 
Transfer t.he signal generator to the pole of SJ. Set the band­
switch to l ·SMHz and the tuning control to the If end of the 
band. Inject a signal of I ·SM Hz at a level of SµV from the sg. 
Adjust L4 for maximum output. Set the tuning control to 
the hf end of the band. Inject a signal of 2·0MHz. Adjust 
C84 for maximum output. Repeat this procedure to give 
maximum output from each signal at the band edge. 

Set the bandswitch to 3·5MHz and the tuning control to 
the lf end of the band. Inject a signal of 3·5MHz at a level of 
5µ.V from the sg. Adjust L3 for maximum output. Set the 
tuning control to the hf end of the band. Inject a signal ~f 
3·8MHz. Adjust C83 for maximum output. Repeat this 
procedure to give maximum output from each signal at the 
band edge. 

Antenna al.lgnment . 
T ransfer the signal generator to the antenna socket. Usmg 
the procedure for alignment of the rf section, align the 
antenna section. Adjust LI and C81 for maximum output 
at 3·6 and 3·8MHz respectively. Adjust L2 and C82 for 
maximum output at I ·8 and 2·0MHz respectively. 

Functional tests 
At this stage the receiver should appear very sensitive and a 
measurement of noise Umited sensitivity can be made. 
Reduce the signal level to 2,,.v from the sg at a frequency of 
I ·SMHz. Remove modulation after noting output level. T he 
output level should fall by > IOdB. Repeat this procedure 
a t 3·5MHz. 

Checking operation of the rf gain control is simple. Tu.ne 
the receiver to 3·5MHz, inject a signal of J,,.V at this fre­
quency and note the output level. Tum the control to 
minimum. The signal level will need to be increased by at 
least 30 x (30dB), ie 6-0µ.V, to give the same output level. 

The operation of the age system and the S-meter can be 
checked simply by varying the signal level input from the sg. 
It will be necessary to recalibrate the meter to give a logarith­
mic readout of "S" points on the scale. 

Operation 
Turn the mode switch to ssb. Inject a signal of 3·5MHz at a 
level of Sµ.V to the antenna socket (with the sg modulation 
switched off). Set C80 to mid-position. Adjust L7 for zero 
beat signal. Reset C80 to give a beat frequency of approxi­
mately lkHz. Adjust T4 for maximum audio output. Swing 



CSO to each side of zero beat and check for equal pitch 
change at minimum and maximum capacitance. 

Tum the mode switch to cw. Rotate CSO. At approxi­
mately !kHz beat frequency there will be a very apparent 
increase in audio output. The receiver will appear to be in an 
unstable condition; in fact the effect is caused by the narrow 
peak, generated by the frequency selective amplifier. 

The receiver is now ready to be air tested. Connect the 
antenna (via an atu) and an sn loudspeaker to their respec­
tive sockets. 

Reception of a .m. signals is straightforward. Due to the 
sensitivity of the receiver it will be operated mainly with the 
rf gain control at haJf setting. This applies particularly to 
3·5MHz ssb signals. The pitch control (CSO) should be set 
on the If side of the i.f. passband for correct resolution of the 
ssb signals, by approximately l ·5kHz from the i.f. centre 
frequency (due to sideband inversion in the mixer). 

Reception of cw signals requires a little practice due to 
the high selectivity provided by the selective audio amplifier. 

Performance 
The receiver has been redeveloped from the original, using 
stage by stage analysis, thus giving the author detailed 
information at each stage of the improvement programme. 
It has been operated in the shack and under mobile condi­
tions and has given a very satisfactory performance. 

The frequency stability of the oscillators is of sufficiently 
high order for their use in driving a balanced modulator and 
transmitter mixer in the exciter portion of a transmitter. It 
is only necessary to select two MFH41T filters with the same 
centre frequency for correct "transceiver" operation. 

The receiver will accept signal levels up to IOOmV at the 
antenna socket (with the rf gain control at mid-setting) and 
the measured image signal rejection ratio is 46dB or 60dB 
via the station atu. 

The age range is 60dB for IOdB change in output (96dB 
with the use of rf gain control). The $-meter will indicate SI 
for lµV and S9 for 20µV input, at which level (and above) 
maximum i.f. gain reduction occurs. On a .m. lµV signal level 
will give a s + n: n of IOdB approximately (30 per cent 
modulation of carrier), on ssb IJLY signal level will give a 
s + n: o of 20dB approximately referred to a "pitch" 
frequency of about I kHz. 

Construction 
The receiver circuit, apar t from the af/rf gain pitch, tuning 
controls and mode switch, is built on "plain" O·lin matrix 
Veroboard measuring 10·5 by 4·5in. The component lead­
out wires and, where necessary, additional wire (26swg) 
"simulate" the printed wiring on a pcb. This technique gives 
the builder a large degree of flexibility in the placing of com­
ponents and allows for any subsequent circuit modifications, 
without the expense of producing modified PCBs. External 
connections are made by Veroboard pins. 

Earth wiring impedance is kept to a minimum by parallel­
ing braid with this wiring. The oscillator components are 
held rigidly to the board w ith rubber solution. The layout 
should, of course, be finalized and the circuit checked for 
correct operation before applying the solution. The pcb is 
supported by a metal framework which also provides a firm 
location for the receiver controls and scale assembly. The 
S-meter is located to the left of the scale. 
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A multimode transceiver 
(Continued from page 773) 

IC! I followed by JCIO and IC13. ICI I is merely to provide 
gain but ICIO and IC! I are high-performance limiting 
amplifiers with symmetrical limiting. The signal emerging 
from this limiting amplifier preserves its phase information 
but has had practically aU amplitude variation removed 
from it. 

Such a clipped signal is rich in both harmonics and inter­
modulation products-so it is immediately filtered in another 
2·4kHz bandwidth filter, Fl, which removes both but rein­
troduces some amplit,µde variation. 

The above system is used to process a ll signals which are 
to be transmitted, in whatever mode the transmitter is 
operating. However, if a cw signal is being sent, the first 
2·4kHz filter, F2, is replaced with a 500Hz filter, F3, to 
ensure that a single tone is applied to the clipper. After the 
second filter, however, different modes are processed in 
different ways. 

Single-sideband and cw signals are amplified in a two-stage 
linear amplifier, applied to a l 2kH z filter to remove noise 
and sent to the mixer via the transmit buffer. 

A.M. and rm modulaton 
When the transmitter is operating in a.m. or fm mode the 
clipped ssb is demodulated in product detector IC6 to yield 
clipped audio, which is then applied to the a.m. or fm modu­
lators. The ssb clipping produces audio with a slightly 
artificial sound which, however, is not unpleasant under 
strong signal conditions, and is particularly easy to copy 
through noise. 

The a.m. modulator is another SL1640, IC5, with carrier 
leak deliberately introduced so that the output is a.m. rather 
than suppressed carrier dsb. This modulator is used both 
in the a.m. and fm modes, but in the fm mode no signal is 
applied to the signal input and the output is an unmodulated 
carrier. Jn each case the output is amplified, filtered in the 
12kHz filter, F4, and sent to the transmitter via the transmit 
buffer and the mixer. 

ln fm mode the circuit transmits an unmodulated carrier. 
Frequency modulation is performed off the board by using 
the processed audio to modulate the transceiver vfo during 
transmission. 

The carrier on a.m. and fm is not, as one might expect, 
9MHz. There is only one carrier oscillator on the board and 
it is used during transmission to produce clipped ssb. It is 
therefore working at 9,001·5kHz or 8,998·5kHz, depending 
on the position of the s ideband selector . The a.m. or fm 
carrier is at the same frequency. 

Buffer ampliften 
The buffer amplifiers used between the various parts of the 
transmitter are simple t ransistor or fet circuits. 

To be concluded next month 
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Further notes on the 

0581 Mk2 
by E. ELSLEY, G3YUQ• 

SINCE the publication of the above article in the July 1977 
issue of Radio Co111mu11icatio11 a number of queries have 

arisen, and these are dealt with below. 
First, a reference was given in the text to page 333 of the 

third edition of the Radio Co111111u11icatio11 Handbook. This 
refers to a section on dsb 1101 power supplies as indicated. 

Several requests have been received for details of a power 
supply, and Figs J, 2 and 3 give details of a suitable unit. 
Construction should present no problems, but the following 
points should be observed. Be sure to use a double-pole 
switch on the mains side of the transformer and fit an 
indicator lamp as shown in Fig I. They add li ttle to the cos t 
and may prevent a nasty shock. 

~Jn 250Vac ! 
mains i 

I 
I 

.,_,.J.o 

35 0V 

Rl to R4 are 
rated at 1/4 wot l each 

L FC 
6H 

80mA 

5.3v lamp 

The output from the unit is best taken from an octaJ type 
socket (valve base) a t the rear of the unit. An octal plug and 
lead can then be taken to the transmitter. Do not wire the 
400Y and' 6·3V next to each other; Fig I gives suggested 
connections. Make sure that the diodes and electrolytic 
capacitors are connected correctly. Test the unit with a 
voltmeter before connecting to the transmitter; pin 4 and 
earth should give 400V de, and pin 8 and earth 6·3Y ac. 

The modulation transformer caused a few comments. The 
author mentioned in the article that a mains transformer 
may be suitable but had not been tried, but since publication 
a number have been tried. They all work, giving varying 
outputs. A small 250V primary 350-0..350V secondary was 
the best, although any transformer having secondary 
windings of between 250..0-250V and 400-Q..400V should be 
suitable. 

A suggestion was made that mains transformers are not 
suitable as modulation transformers. This is generally so due 
to the high currents involved ; however, in the DSBJ the 
current drawn by the modulator is quite low and the problem 
does not arise. If a valve type interstage push-pull driver trans­
former can be obtained so much the better. Most amateurs 

•14 Studley Road, Woollon, Beds. 
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Components list 
T t 250V primary 350-0-350¥ sec 80mA 
St 2-pole 2-way toggle 
FS1 250mA 
Rt, 2, 3, 4 100k0 tW 
D1, 2, 3, 4 -E!Y100 or BY127 
LFC 6H 80mA 
Ct, 2 811-F 750V electrolytic 
Lamp 6.3V red 
Octal valve base and plug 

have one in their junk box so a request at the local club may 
produce one. 

One letter mentioned that the pa valves would have the 
full ht on the cathodes when in the net posit ion and so lead 
to failure of the valves. As noted in the o riginal text, the rig 
has been in use for a number of years with no valve failures 
to date- even when running the 5763s at 600V (note the 
higher voltage has not been tried with other valve types). 

Modifications 
A number of requests have been made for information on 
using the rig for cw. This can be done by insert ing a closed­
circuit jack socket (the type that shorts itself when the plug 
is withdrawn) between SI b and earth as shown in Fig 4. 
With the transmitter in the tune position and the microphone 
removed the rig can then be used for cw. Note: the key would 
need to be held down or removed to tune the transmitter. 
Netting is done in the normal way. To increase the output 
on cw reduce the value of Rl9 to about 5k0. 

A couple of modifications have been made to the modula­
tor. It was noticed that upon switching off the ht a noise 
could be heard in the receiver. This was traced to C27, the 
81LF electrolytic capacitor on the speech amplifier , dis­
charging, and was cured by d isconnecting R12 and R14 
from the ht rail and connecting them directly to the 400V ht 
supply, 1101 via ht switch S4. This leaves the s peech amplifier 
running continuously and eliminates the problem. A second 
modification is to change the value of Rl8 to l ·2k0. This 
gives a slight improvement to the audio quality. 

Comments on the air have always been favourable, but a 
low-pass filter having a cut-off frequency of 3kHz may help 
in reducing the bandwidth of the signal. This has not been 
tried and the author would be interested to hear from 
anyone trying this or any other modification to the design. 

A request was made for detai ls of an antenna tun ing unit. 

RF in 
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C19 
22k 

Fig 4. CW modification 

Audio rn 
from T \ 

Roller coaster 
i nductor or 
tapped c oi l ­
see text l 

300pF variable capacotor­
must nol be m ioiat.ure type 

Fig S. L·network atu 

The author uses an L-network as shown in F ig 5. Roller­
coaster inductors are not readily available and can be 
replaced with a coil having 40 turns of20swg enamelled wire 
on a Hin to 2in diameter former (plast ic drainpipe will do). 
Tap the coil every couple of turns or so, and use a switch or 
crocodile clip to select the required tapping. T his can be 
found by adjusting for best signals on the receiver. The unit 
will then be just right for the transmitter. Note: do not adjust 
the tappings when the t ransmitter is radiating as this can 
cause a nasty rf bu rn: switch off the ht first. 

Acknowledgement 
The author wishes to thank all those amateurs who have 
written to him and helped with comments over the a ir, a nd 
he will endeavour to help anyone with a ny queries regarding 
the transmitter (sae, please). He a lso wishes to thank M r 
H. H. Dav~y. JJRS20358, who supplied most of the compo­
nents for the transmitter. D 

( NEW PRODUCTS ] 
FT101 components 
Early models of the FTJOlE do not have a front panel level 
control for the speech processor and it is necessary to open 
the lid of the set in order to make any adjustment. The 
International Ff Club (USA) ha~ made available a modified 
5k0 potentiometer which fits in the loading control position 
on the front panel of the FTIOI. The rear section of this 
controls loading while the fron t sectio n controls the output 
level of the speech processor of the FT!OIE or the G3LLL 
internal clipper. This potentiometer is now available from 
Holdings at £6.25 inc VAT and postage. 

Also available from the same source are spare epicyclic 
drives for the FTIOl / FT401 at a cost of £1.75 each or two 
for £3 inc VAT and postage. Holdings, Mincing Lane, 
Darwen Street, .Blackbum (tel 59595). 

Elpower batteries 
A lead-acid battery with solid-gel electrolyte designed as a 
rechargeable replacement for the lantern battery is now 
available from Pulsar Developments Ltd. Said to be capable 
of being charged and discharged at least 300 times, the 
Elpower 640 is housed in a high-impact polystyrene case 
and warranted against leaks. The cost of a single battery is 
£7.45 delivered. 

Details of the range of Elpower rechargeable solid-gel 
batteries are available from Pulsar Developments L td, 
Spracklen House, Dukes Place, Marlow, Bucks (tel Marlow 
(06284} 73555). 
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r-- swl news :J 
L Bob Treachet, BRS32525 • · 

News from abroad 
It was very pleasing recently to receive two letters from 
exotic countries far away. First, ZFIAK, Alan, wrote after 
seeing Dave Sharred's comments in the June issue. Alan bas 
not yet received a card from Dave but invites him to send 
another one air mail (Box 1029, Grand Cayman, Cayman 
Islands BWI) and he will be happy to confirm. He also 
refers t~ John Allaway's reference to the issue of ZF2 calls, 
and points out that ZF I calls are still issued to Caymanians 
and Commonwealth citizens but that ZF2 calls are now 
issued to aliens which makes Alan's job a lot easier as he is 
the local QSL bureau. Cards pour in for American expedi­
tions which have operated from ZF I, and Alan simply has to 
send them to the respective bureau in the USA, thus causing 
more delay. Next year it is hoped to show the home callsigns 
of those operating from ZFl for short periods. This will cause 
less delay and confusion all round. 

The second dx letter was from TT8SM, Jack, who wrote 
commenting on the mention in the June issue regarding the 
pile-ups on him. He agrees with Neville Spry's com~ents 
wholeheartedly and has even had to resort to keeping a 
banned list in his shack. lt is a real shame when such courses 
of action have to be taken, but amateurs in some European 
countries just never seem to learn! Jack points out that be 
can work EU at any time and his troubles usually start when 
be is working an American pile-up. His main operating 
schedule into Europe is between 1800 and 1930, so those 
needing TT8 now have some first-hand information, although 
I do not have any information on his preferred QRGs. 

News from the home front 
Congratulations are due to Dave Sharred who is now 
G3NKC (obviously a re-issue-more information please, 
Dave). Someone else will now be after Dave's J ·8MHz 
crown. Noel Phelps, BRS3S608, seems the most likely 
candidate. Dave's fina l heard total on I ·8MHz was 61, and 
bis aim now is to work them all- which .I suspect will not 
be quite as easy! Noel has written this t ime with an updated 
score but has no startling exotic cw dx news. 

Several new correspondents again this time. First, Peter 
Lee from Solihull (a very popular swl outpost) who has been 
an swl for nearly two years. He mainly listens to l ·8 and 
144MHz, and gets very good reception through GB3~N on 
RS. Nigel Golds, BRS36910, sends a table score which be 
bas amassed using an AR88D and a long wire. Des King, 
BRS38960 from Bedford, uses an FRG7, purchased last 
October at the Leicester Exhibition. He is also interested in 
144MHz and also listens via Oscar. As his xyl comes from 
West Berlin he was particularly pleased to receive a QSL from 
DC7HM for a heard Oscar QSO. David Lloyd, ARS37790, 
is our fourth new boy. He is a keen hf swl mainly listening 
on 14MHz ssb. Recent entries in bis log include A9XBD, 
K5CO/SA, KL7JVO, VSSDM, 9LINP and 9Y4NP. 

• 3!>2 R ochester Wly, Ellhllm, London SE!> 6LH. 
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t977 HF Countries T able 
Stall on 10 n 2t 40 IO 110 Total Mode 
BRS35SOll 88 USO 185 U6 llO 35 718 CW 

BRSl7&e7 71 1G3 227 89 117 5 657 ub 
BRS38878 54 133 174 100 115 41 817 Hb/CW 
BRS35454 73 144 117 81 IM 11 586 11bJcw 
BRS351143 83 128 188 n 101 10 563 ub 
BRS32288 85 143 162 51 110 4 541 ub 
A8841 47 132 m 41 64 0 493 asb/cw 
ARS37223 5 140 1811 57 83 15 463 ub 
BRS25901 33 84 173 841 75 13 445 ub 
A9191 39 112 158 32 50 0 289 ••bfcw 
BRS38358 34 " 138 39 58 0 3li8 11b 
BR$37583 31 71 108 43 53 4 315 Sib 
BRS31712 27 78 103 2t 52 5 291 aab 
BRS378M 24 4f 78 36 70 2 254 .. b 
A9107 16 27 105 - 13 30 1 192 ub 
A88S7 24 43 74 17 11 0 169 11b 
ARS382IO 15 41 62 17 25 1 181 11b 
BRS20185 12 50 78 11 9 0 160 ub 
ARS37790 0 24 78 11 20 2 142 ••b 
A011111 21 41 47 17 11 2 139 11b 
BRS37587 2 16 32 23 55 4 132 ub 
BRS36910 a 22 57 3 6 1 107 .. b 
A9098 5 11 48 14 20 3 101 ub 
BRS381MO 2 13 69 2 2 1 89 11b 

All-time Countries T able 
Station 10 15 20 40 eo 190 Tot•I Mode 
BRS32525 191 257 278 188 224 25 1161 u b 
BRS17567 228 260 307 120 216 16 1156 llb 
BRS25901 197 269 308 110 182 16 1151 ••b 
BRS35943 135 227 2M 172 203 18 1~1 o b 
BRS38876 74 189 233 150 181 61 888 Hb/cw 
BRS32286 llO 195 225 76 172 4 767 ub 
BRS311454 79 183 248 es 137 20 760 Hb/CW 
A8841 83 153 253 50 1111 0 618 Hb/cw 

Of our more regular reporters. Robert Small, A8841, 
seems to have been the most active. Conditions on the hf 
bands have improved and he has heard TY, 9U, 3V8, VR6 
and SA for five new countries, all on 14MHz. Conditions on 
the Ir bands have seen their customary summer decline, but 
by the time this piece appears 3·SMHz in particular will be 
seen to be a little livelier, especially during the early morning 
hours around sunrise. Robert has heard many exotic callsigns 
recently including J28AC, ZKl BA, 9M6MA, HSOSEA, 
OFJAJ/OJOand XPIAB(Greenland). Best QSL received was 
from VE3FXT/S8. 

Nick Jarman, ARS38280, sends an updated table score, 
which is considerably larger thanks to G4FTM who loaned 
Nick bjs TSSIO. Crosbie Rodgers, BRS32286, is finding his 
secretarial duties at the local club are eating into his listening 
time and therefore does not have much to report. He has, 
however, been on 144MHz quite often and was rewarded by 
bearing a sporadic-E opening, his best dx being Hungary. 

Stuart Hammond. BRS37S83, is preparing for the 7MHz 
RSGB contest in October and hop.ing for a good position. 
7MHz is a very good band, where dx is possible over a large 
segment of the day- if conditions are right-and it will be 
pleasing to see an increased entry this year in both events. 

Dave Brooks provides his BRS number this time-383S6. 
Studying for the RAE and other examinations has precluded 
Dave's listening habits of late. However, he is hopeful things 
will change in the near future. Ken Steele, BRS36883, 
writes with a list of countries confirmed. while H. Squance, 
BRS37884 comments on superb 14MHz conditions be­
tween GI ~nd Central and South America during the late 
evening hours. 

Letters are acknowledged from As 9199, 9191, 9098 and 
BRS391S4 also from BRS37782, BRS17567, A9107 and 
BRS3S943' whose letters were received after the deadline. 

That, I am afraid, is that until next time. Comments, 
news and scores to reach your scribe at his home QTH, 
please, by 26 Octpber. 0 
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C 
technical I 

topics _J 
Pot Hawker, G3VA 

THERE is a commoa but misleading belief that minia­
turization and true portability of communications equip­

ment really began only with the coming of semiconductors 
and space satellites-possibly to t ry to boost the importance 
of "spin off .. from space research. This ignores the tremend­
ous amount of work done on compact radio equipment 
si nce the very earliest days leading, for example, to the 
miniature 2MHz receivers carried in police helmets in 
Brighton in the 'thirties; the wartime proximity fuse; short­
range hand-held military equipment such as the American 
SCR536· and the clandestine hf transmitter-receivers and 
uhf S-phone transceivers used in the secret radio war of 
1939-45. 

Wartime portability 
There was, for instance, the MCR I mm1aturc communica­
tions receiver made in large numbers by Philco for LSRB 
(SOE/Special Forces) and possibly the first British equipment 
to use the miniature I ·4V battery valves developed in the 
USA in the early 'forties and widely used in post-war 
portable broadcast receivers. This set was sufficiently robust 
to survive being " dropped" from aircraft. 

The 450M Hz $-phone super-regenerative walkie-talkie 
was the 1941 brain-child of Bert Lane who, I believe, was a 
p.re-war amateur working at Masteradio before joining SOE. 
On the Intelligence side there was SIS's very effective Mark 
Vtr transmitter-receiver in its little metal box with hinged 
lid. Jt had an O-v- 1 regenerative receiver using two 6SK7 
metal valves and a keyed 6V6 crystal-oscillator ; it was a 
good deal smaller than the well-known and relatively bulky 
82 suitcase set of SOE, though it had less rf output. When 
not in use, the valves were removed and clipped into the lid, 
saving a good deal of valuable space. Much of the weight 
was in the two separate compact power units; one for 
mains supplies, the other a vibrator pack for use with car 
batteries. 

It seems a pity that the attache-case Mark VII, which 
clearly owed much to pre-war amateur techniques, is not 
even mentioned in the very incomplete list of clandestine 
radio equipment in M. R. D. Foot's excellent but ra ther 
SOE-orientated recent book Resista11ce; nor does it seem to 
figure in any of the museum collections of wartime equip­
ment. Yet many of these units went into the field and carried 
a good deal of traffic between Western Europe and the UK 
during 1942-4 for Intelligence and the " R F Section'' of SOE, 
etc. And there were other, even smaller, equipments despite 
the non-availability of transistors. 

I remember, for example, a Dutch Resistance man showing 
me a tiny, mains-operated hf receiver which he had built 
himself in occupied Holland. This was entirely in one small 
tobacco tin and survived a t least one spot search on a train 
(he took it out of his pocket and pretended to be lighting 
his pipe). It used the old " Acorn" range of valves which, 
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after all, were not much bigger than an rf power transistor 
in a medium-sized heatsink, though of course they did need 
beater power. The set was complete with tiny "mains'' 
transformer (actually wound on an af transformer core) and 
performed quite well around 7M Hz. 

Portable power 
In fact the main problem with portable operation, now as 
then, is not so much the size of the bas ic radio equipment, 
as the size, weight and cost or power sources. John Brown, 
G3EUR, has told me that ISRB at St Albans investigated 
many methods of charging batteries, including bicycle 
generators (widely used also for SIS equipment), wind 
generators. even portable steam-driven generators and 
thermo-couple chargers. One of their more successful 
efforts was the "beach chair" pedal generator in which one 
sat in a lightweight metal folding deck chair (which was 
carried as part of a back pack) and then pedalled like mad. 

Many of these techniques are being revived in the current 
search for a lternative technology to meet the coming energy 
crisis, a lthough we did not then have any of the solar cell 
panels that arc al ready finding many applications in powering 
telecommunications equipment (and even some low-power 
television broadcast relay s tations) in places remote from the 
neares t mains supply. ' 

Jack Toothill recently sent me a clipping from Motor 
Boat & Yad1ti11g (September 1977) about the new, low-cost 
automatic radio beacon installed on the Chichester Bar 
which transmits the call-letters "CH" continuously on 303·4 
kHz and is receivable over a range of ;ibout 10 miles; this 
uses an RAE-developed solar cell panel about Im square. 

Silicon solar cells arc still , as energy converters, only 
about half as efficient as their theoretical limit of 25 per 
cent (ie about JO-J 2 per cent). Higher efficiency cells (better 
than 20 per cent) have been made using gallium arsenide 
instead of silicon. Unfortunately all solar cell arrays are still 
expensive for amateur radio use, although new manu­
facturing techniques promise to reduce the cost before long. 

At present those amateurs seeking freedom from mains or 
the increasingly costly primary batteries generally seem to be 
drawn towards wind generators. Quite a spate of articles on 
various aspects of these devices is appearing in amateu.r 
journals in many parts of the world; it is a system that has a 
lot going for it- except portability. 

There is thus still much interesting work to be done on the 
development of compact portable radio equipment capable 
of communicating over hundreds of miles without the assis­
tance of repeaters (though accepting that a repeater is in 
fact an excellent technique for low-power portable opera­
tion). But it is important to think in terms of the complete 
station- radio receiver/ transmitter. power source, earpiece, 
antenna, antenna support etc-rather than buying a micro­
scope to build a transceiver that fits a thimble but still needs 
a large heat.sink, petrol-generator and three-element beam 
to get the message through. 

Plus or minus? 
This little dodge can perhaps best be put into the "Russian 
tricks with diodeski" category, though equally it could find 
uses o ther than just a party trick to show members of the 
local club. It comes from the technical abstracis columns of 
Radio (No 5, 1977). As indicated in Fig I five light-emitting 
and two conventional diodes can be neatly a rranged in a 
probe or static display to show a positive (+ )or negative (-) 
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A 

01 

02 

8 

Fig 1. Making use of the " diode" characterist ics of light­
emitting diodes to provide a plus ( + ) or minus (-) display 
from a matrix of five leds and two conventional diodes for 

current steering 

when connected appropriately. Since the current passes 
through five of the seven devices with each polarity, the 
appropriate resistor RI can be chosen to give roughly equal 
brightness for either symbol. 

As a party trick one could offer a prize to the person who 
first draws the circuit diagram correctly, but make sure they 
are not readers of IT or Radio or (I guess) various other 
journals! 

As a probe it would be useful with those ic power units 
that provide plus and minus rails around a common earth 
rail, or for some bi-phase digital codes. 

D-1-Y general-purpose connectors 
Les Mitchell, GJBHK, notes that most amateurs have a 
range of radio and eleclronic equipment and find themselves 
faced with a seemingly endless range of different plugs and 
sockets. When it comes to making interconnections, this 
variety, at best, delays the proceedings for those not anxious 
to spend a small fortune by standardizing on one of the 
commercial connectors. ' 

He has overcome the problem in a simple. effective yet 
low-cost way, as shown in Fig 2. His connectors are fashioned 
from off-cuts of the widely-used terminal blocks, with 
"plugs" formed from brass or copper nails of suitable size 
with the heads cut off. He writes: 

"By using these connectors, which cost around I Op each, 
you can match any cable to any o ther. I mark the screws to 
be loosened or tightened by dabbing a hot soldering iron on 
the side of the terminal block adjacent to the screw involved. 
Perhaps an even better system would be to cut off some of 

Offcuts or terminal blocks 

• 
Brass or copper nails w i th 
t>eads cul off 

• 
Fig 2. G3BHK has found these home-made "connectors" 
made from terminal strips a convenient answ er to the many 
different types of plugs and sockets used today. The screw s 
m arked • Indicate the ones to be loosened or tightened, see 

t ext 
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the plastics sleeves above these screws in o rder to ind.icate 
the ones needing a screwdriver to make or break the con­
nections. 

" The only safety point to watch is that on the output 
connector from a power unit the positive side ends in a ' non­
nail' connection, with the nail making the negative connec­
tion. 

" I have found this a most useful dodge; for instance if 
you have a pair of headphones with a large jack plug that 
will not fit a receiver having a small socket, it is possible 
just to break this connector and fit the lead to a small jack 
plug in a matter of seconds. Or again, one power unit will 
connect to any of a number of units each with their own 
different socket arrangements. 

" I have found it a real boon to the experimenter.·· 
But note that from the viewpoint of safety it may not be 

advisable to use the same type of connector for low and 
high voltages. 

Division factors and the CD4060 
Cedric Marshall, G3YRN, comments on the cmos crystal­
controlled toneburs t unit described by T . Davies, GW4ADL 
(Radio Co1111111111ica1ion August 1977). He notes that it is 
possible to exploit even more fully the CD4060 cmos ic as a 
frequency divider by using the selective feedback technique 
described in IT (November 1976, see also correction in IT 
July 1977) for the standard ttl SN7490 decade divider ic. He 
writes: 

+12V 

470k 

16 

CD4060 

11 10 8 

}

For +800.orto 06 0111er selected 
09 o utputs to give 

· 010 desored 
d1v1s1on tac tor 

Output 

Fig 3. G3YRN's method of modifying a C D4060 crystal tone­
burst circ uit for crystals other than t ,750Hz x 2.n. Note that 
from inspection of the timing diagram, one or more of Q6, Q9 
and QtO will always be low up to count 799. A t count 800 all 
three go high and the output of gate A will go low. This drives 
the output of gate B to high, resetting the CD4060 to zero and 
so restarting the count. Gate C is used as an Inverter to retain 
the sam e operational sense of the ptt control circu itry. The 
other connections to the CD4060 are as sho"'fn In the article by 

GW4ADL (August issue) 

"This technique is equally applicable to a mult i-stage 
binary counter such as the CD4060. except that external 
gating will usually be required. l happened to have a 1,400 
kHz crystal ; this required a division factor of 800 to achieve 
l,750Hz output and proved possible by using the a rrange­
ment shown in Fig 3. 

"Many other division factors are possible by connecting 
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the nind-gate inputs to the appropriate Q outputs of the 
CD4060, ranging up to 16,384 which is the unmodified 
division at the Ql4 output. Thus one CD4060 (or similar 
device) plus a gatiog-ic can replace chains of several decade 
counters." 

The classic inverted-L antenna 
ln February 1971 we included a couple of items in TT about 
end-fed and quarter-wave inverted-L antennas, one of which 
had then been used for about 2! years on 3·5MHz by Geoff 
Scholey, G3CDR; a trial that had convinced him that this 
classic arrangement still possesses a number of useful 
features. ln fact several other mentions were made of the 
dual- or cross-polarization feature of the inverted-L and 
similar forms of antennas, and the apparent benefits this could 
provide. 

It was therefore enlightening, if a little deja-vu, to find 
(QST April 1977) a full length article by Richard A. Lodwig, 
W2KK, on th.e inverted-L antenna. ln his case he uses a 
coaxial-fed dipole bent at 90° so that there is a 1./4 vertical 
section and, at the top, a 1./4 horizontal leg. Rather optimisti­
cally the author suggests this is a " novel" arrangement. 

Signal levels received from 7MHz stations by W2KK 
Local stations Distant stations 

Antenna type (less than 1,000 (over 2,000 

Horizontal dipole 
(1./4 high) 

1'/4-monopole 
(12 1./4 radials) 
(no radials) 

>./2-vertical dipole 
lnverted-V 

(0·2A-vertex height) 
lnverted-L 

miles) miles) 

"Reference" 

-8dB 
- 10dB 
-15dB 

-JdB 
-2dB 

11Reference" 

+ 2dB 
-4dB 
+ 9dB 

+ 3dB 
+ 6dB 

On ?MHz, averaging out a considerable number of tests 
on incoming a.m. (broadcast?) signals he tabulates the 
results as shown, though it should not be too readily assumed 
(reciprocal theory notwithstanding) that the results would 
equally hold good for transmission. For instance the >./2 
vertical (which shows up very well in his results) ca11 be good 
on transmission when erected over highly conductive soil 
and well clear of nearby vertical "conductors" such as trees, 
metal drain pipes, etc but is recognized as being rather 
temperamental in other circumstances. 

Over-range indicator for G3MFJ counter 
Alan Longford, G4ARY. has built and put to considerable 
use a frequency counter built from the article "A digital 
frequency counter and timer" by G. F. Firth, G3MFJ and 
D . M. Pratt, G3KEP, in Radio Comm1111icatio11 March 1976. 
A1though he introduced a number of modifications­
including the incorporation of a 12V de to 300V de converter, 
extended the "af" input to lOMHz, input level led indicator, 
etc-the original counter/timer concept was retained. 

One modification made by G4ARY, however, may well 
be found useful by others who have built this unit. He writes: 

"As the N ixie display does not have a leading zero 
suppression, I built in an over-range (o/r) indicator. This 
involved substituting a 7493 for the dual flip-flop divide-by­
four on the control board and using the spare single flip-flop 
of the 7493 to detect an overflow condition from the most 
significant 7490 counter. An additional 7400 was used as 
inverter, s/r latch and gated (2Hz from oscillator board) led 
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'Overflow' 
from most 
sign if 1cant 
7490 counter '-----

'Clock' 
Input 

Overange LED 

'Clock' 
output 

+5V 

Auto. 
reset 

Fig 4. G4ARY's suggested arrangement for adding an over· 
range indicator to the G3MFJ/G3KEP digital frequency coun· 

ter and timer 

driver. This resulted in a flashing led ind.icating an over­
range input which is cancelled manually by the manual 
reset switch." See Fig 4. 

Developments in rf diathermy 
On a number of occasions we have mentioned in TT the 
potential hazards involved in subjecting the human body to 
large doses of rf energy. It was therefore of considerable 
interest to learn from George Zitterstein, G8ITS, of recent 
rewarding use by Reg Patrick, G2BBX, a retired BBC 
engineer, of an improved form of rf diathermy that appears 
to offer considerable promise in treating some forms of 
malignant tumours. T his new technique (which depends on 
improving the coupling between transmitter and patient by 
using electric-field rather than electromagnetic coupling) has 
been described in detail in Electronics & Power (May 1977, 
pp4J5-417) by W. B. Whalley, a Californian medical­
electronics consultant. Incidentally it is clear from the 
illustrations that much of the development work was done 
using Heathkit amateur radio equipment on the "ism" 
frequency of 13·56MHz. 

Recently W. B. Whalley vis.i ted the UK and calJed on Reg 
Patrick, an old friend. G2BBX at the time was worrying 
about one of his geese which was already unable to walk due 
to a tumour on its left foot ; this appeared to be spreading 
and a local vet feared it would lead to the death of the bird. 
Acting on the advice of his friend, G2BBX made up a pair of 
suitable electrodes and fed into them a little 14MHz rf 
power, taking care that this would not burn the healthy 
tissue. After a short series of 30mi.n painless treatments a 
complete cure appears to have been effected, and the goose 
is now walking and helping to keep G2BBX's lawn trim. 

This note is not of course to advocate d-i-y rf diathermy 
on pets or people but it is pleasant to hear of an amateur 
taking this part in testing a form of treatment which is still 
vefY new in this country. 
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Polyphase active-ladder networks 
Trevor Beamond, G3VLF, recently drew my attention to a 
letter from J. Haine (University of Leeds) that appeared 
in Electro11ic Letters (31 March 1977, Vol 13, No 7, pp 216-
218) under the heading "New active quadrature phase-shift 
network' '. The letter develops a bandstop filter circuit from 
a lowpass prototype network which can be simulated by a 
polyphase active-ladder network. The resulting active net­
work, it is stated, can be used as an audio quadrature phase­
shifter in an ssb modulator, where it can give a high suppres­
sion of the unwanted sideband for only a moderate-degree 
network. Being based on a passive-ladder network, the new 
active network should have a low sensitivity to its element 
values. 

It is indicated that an unwanted sideband rejection of more 
than 35dB can be achieved with a third-degree network. 

The letter in fact represents a report of work carried out 
on the polyphase approach to ssb generation as described 
originally by M. J. Gingell. 

However, G3VLF writes frankly: " The paper is beyond 
my limited understanding and does not give a practical 
circuit but it would seem worthwhile for someone to inves­
tigate the proposals." I wi.11 be equally frank and say that 
my own reaction is very much the same! The letter is indeed 
tough going: but perhaps to filter/gyrator devotees all may 
be crystal clear. If so perhaps someone could give a practical 
circuit diagram and explain if it is any more suitable for 
amateur ssb generators than the circuits already published. 

Electronic regulator for car altern!ltors 
Although perhaps not strictly amateur radio, there is 
considerable interest among IT readers in car electronics, so 
the electronic regulator circuit shown in Fig 5 may be found 
useful. It comes from an " Ideas for design" item by A. I. 
Ozkaynak iu Electronic Design 15. 19 July 1977. lt is claimed 
to be reliable, maintenance-free and easily repairable. It is 
based on a CA3085 ic regulator which functions as an error 
detector and amplifier adjusted to switch at 14V de. 

When the output of the a lternator is less than 14V, the 
power-Darlington transistor is turned on aud current jo the 
alternator field winding rises to maximum so that the 
alternator output voltage increases. 

When this rises above 14V, the power-Darlington cuts the 
field current off, reducing the generated voltage abruptly. 

Continuous switching, at a frequency determined mainly 
by the field coil inductance, provides a constant average 14V. 
Time delays and temperature coefficients are indicated as 
very satisfactory. 

Voltage re-gulator 

Fig 5. Electronic regulator for 
car alternators t hat rapidll' 
switches the fleld coil of a car 
alternator on and off to main· 
taln output at a constant 
average output of 14V. The 
desired regulating point i s set 
with the adjustable resistor 

RVt 
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Burying revene-tvi? 
C. W. Farrell, G8GS, has been trying to do something about 
that modem urban blight-reverse·tvi or ivt. The large 
numbers of whiskery signals radiated from the li.ne-time 
bases and switched-mode power units of television receivers 
have been increasing in intensity since the swing to colour 
sets and solid-state power units. 

supporting House 
post 

Low-loss coaxial cable- buried 
about 5" deep by slitting lawn 
using edging tool and spade 

Fig 6. Precautions taken bl' GIGS to reduce plck-up of 
Interference from local television receivers 

G8GS recently made a restart on 3·5MH;i:; from a new 
upstairs "shack" and finds be can keep down tvi with the 
arraugement shown in Fig 6 plus the use of a mains rf filter 
in the supply to the ex-Naval Murphy receiver. The remote 
receiving antenna is about 30ft of wire connected to the 
centre conductor of the coaxial feeder, and is thus not a 
matched system. The buried feeder is of the low-loss tv 
variety. The exposed length of feeder is covered with a screen 
coasistimg of a continuous length of suitably folded layers of 
kitchen foil rolled around and held iu position by lacing with 
thread, since no suitable braided screening which would slip 
over the feeder was available. 

G8GS is uncertain how much burying the cable in damp 
sandy soil actually contributes to attenuation of ivt signals 
and bel ieves that the main benefit comes from the use of a 
receiving antenna as far as possible from the houses; this also 
reduces electrical and ignition interference. 

1N5639A 
18V 
Tr ansient 
suppress<:>r 
diode 

Ignition switch 

Field 
coil 

Alternator 

+ 
+ T 

Batteryi 

-'-

* A 2N2219/2NOJ55 combination may t>e used 
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Eddystone drift correcting technique 
From time to time attention has been drawn in 1T to the 
disadvantages as well as the advantages of low-cost fr~ 
quency synthesizers and the triple-mix and other forms of 
drift cancellation. It was therefore interesting to find similar 
words of warning-and a novel drift-correction technique 
that has something in common with the "huff and puff" 
type of stabilizer-in an article by B. 0. Cooke on "A new 
Eddystone high-stability receiver" in Communication & 
Broadcasting, Vol 3, No 3, Spring 1977, ppl8-21. This 
describes some features of the Eddystone 1837/1838 series of 
professional-grade hf receivers. To quote: 

"The normal methods of obtaining hf stability in a 
communications receiver are drift-cancelling techniques (as 
in the Eddystone 958) or by the use of a frequency-synthe­
sizer. Both of these methods tend to cause the generation of 
spurious signals within the receiver, either as harmonics of 
the various oscillator and mixer frequencies, or as noise 
appearing as sidebands on the output of the local oscillators. 
Great care is therefore needed in their design and construc­
tion, and expensive screening and filtering are necessary. ln 
addition there are usually difficulties in providing the facility 
of continuous manual tuning. 

"The system developed for the 1837 / 1838 series overcomes 
many of these problems. The operation is simple and is 

Crystal 
oscillator 

(Standard 
rreau~"cy) 

Inputs 

It 

Controll ~r C 

illustrated in Fig 7. With the arrangement of oscil.lator 
frequencies used, the frequency f. of the received signal is 
related to the frequencies of the first and second local 
oscillators, fi and f1 respectively and to the second i.f. (f1) by 
the expression : 

f. = f1 - f1 - f, 

"Thus assuming no drift in f3, fs will remain constant 
provided that er. - f1) remains constant, and fh f2 need not 
be separately stabilized. 

Fig 7. The basic drift-correcting 
arrangement used on the Eddy­
stone 1837/1838 professional-

grade receivers 

"In the 'free tune' mode f, and f, are independently 
adjustable from the panel controls, and the frequency stabilizer 
(S) is disabled. When satisfactory reception of a desired 
signal has been achieved, the 'lock' button is depressed: in 
the eosuiog Js period, f1 and f2 are measured and the dif­
ference (f,-f,) stored digitally. Thereafter these frequencies 
are measured respectively and their difference compared 
with the stored value: the error, if any, is used to control f, 
to bring the frequency difference back to the correct value." 

The principles of operation are shown in more detail in 
Fig 8. While it is not of course the purpose of the article to 
provide exact details of the circuitry, the functioning of the 
system is fully described as follows: 

ln the " tune., state, all logic elements are reset, the 
integrator capacitor is short-circuited and the control 
voltage delivered to the f2 oscillator is therefore zero. Upon 
setting the tune/lock switch TL to "lock", the subsequent 
action is dictated by the controller C. There are two phases of 
operation, the "initial count" phase. and the "correction" 
phase. In the "initial count" phase, the first operation is the 
generation of an accurately-timed Is pulse within C, delivered 
to GI and G2 to allow oscillator pulses at f, and f0 to enter 
counters Cl and C2 respectively. At the end of the Is pulse 
the counts stored in C l and C2 will of course correspond to 

r- '1"(+5Vl 

TL/>'lock" 
1-........ f--O..- : •tune• 

Fig 8. Functional diagram of the digit al drift-correcting circuits using a form of "huff and puff" stabilization but applied so aa 
to maintain a constant difference between the two local 01clllators 
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f1 and f 2• The count in C2 is then subtracted from that in Cl 
to obta.in a count corresponding to (f1-ft) by applying 
pulses at a frequency fx (via 03) to Cl and C2 simulta­
neously, via theoR gates G4and GS, until C2 is full: this state 
is sensed by the element E, which then disables gate G3 and 
the counting ceases. Thus an extra count, equal to the 
complement of that originally in C2, is added to that already 
in Cl, resulting in the total count in CJ now corresponding 
to (f1- f2) which is then transferred to the count latch CL by 
the action of the controller. 

There is then the "correction" phase which lasts until the 
receiver is retuned. The controller first transfers the comple­
ment of the count stored in CL back to Cl. The count cycle of 
the "initial count'' phase is then repeated: the ls timing is 
applied to GI and G2, f1 and f2 are counted into Cl and C2 
respectively, and the complement of C2 is added to the 
count already in Cl. This results in a count in Cl corres­
ponding to the difference between the new count of (f,-fJ 
and the value measured in the "initial count" phase. This 
difference, of course, represents the [requency drift during 
the interval between the counts. The residual count in Cl is 
now transferred to the " residue latch" RL, which is con­
nected to a digital/analogue converter and the output 
current of the converter is applied to the integrator I. The 
output of this controls the frequency of the second oscillator, 
tending to correct the frequency error. This sequence of 
operations is repeated at approximately Is intervals. 

As a result of the integrator, the control voltage is applied 
smoothly to the second oscillator, so there is no sudden 
correction. Normally the drift occurring during the ls 
intervals will be very small so that the capacitance of the 
counters need not be as great as the count of f1 and f,. The 
counters, latches and d/a converter are limited to eight 
binary digits, representing a maximum correctable drift 
between cycles of ±I 27Hz which experience has 
shown to be adequate. Performance under conditions of 
shock and vibration is helped by the use of a solid-dielectric 
variable capacitor in the first oscillator. Total long-period 
drift correction is limited by the maximum output voltage 
excursion of the integrator, and corresponds to ± IOkHz. 

As stated above, circuit details of this arrangement are 
not given in the article but the description of the logic 
operations may enable keen exponents of digital techniques 
to puzzle out the basic stabilizer. For an amateur-bands 
receiver with crystal-controlled first oscillator, the PAOKSB 
form of "huff and puff" stabilizer would be simpler to 
implement. 

Droitwich encore 
In the July TT l was foolhardy enough to point out that the 
idea of using an extremely simple TBA 120 receiver/signal 
processor as a Droitwicb off-air precision frequency standard 
(as previously described in the March IT from a Dutch 
source) "remains unchallenged". This was tempting fate too 
far and sure enough several readers have pointed out to 
me that there is a snag which J had overlooked and which 
will mean that the 1011 accuracy of the Droitwich carrier is 
bound to be considerably degraded with this simple form of 
signal processing. The reasons were set out with great 
clarity by Dr L. E. Schnurr, G5AAN, in an appendix to the 
article "A simple high-accuracy frequency standard" by C. 
Bowden, G30CB (Radio Communication May 1971 , pp314-
318). G5AAN showed that to recover a precision carrier 
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from Droitwich it is necessary to pass the 200kHz rf signal 
through a selective crystal filter uoJess one is prepared to 
meet rather severe problems of time-domain filtering. 

Without a sharp filter, the accuracy of an off-air calibrator 
will depend to some extent upon the degree of residual 
modulation on the carrier; limiting alone cannot achieve 
the highest standards of accuracy. 

Chris Bartram, G4DGU, points out that although fm 
quadrature detector 1cs, such as the TBA 120, will remove the 
a.m. content from the signal, they cannot in effect remove the 
basic modulation; rather they act as very efficient phase 
modulators which may or may not be advantageous. 

Of course this does not mean that the TBA 120 off-air 
calibrator is not an extremely useful way of producing a 
standard frequency, to an accuracy likely to be considerably 
better than an ordinary crystal calibrator, but it does put a 
limit on the accuracy and this coul<l be significant for some 
applications. G4DGU points out that the GM3TFY design 
in the April 1970 issue, without a crystal filter, achieved a 
stability averaged over Is of "only" one part in 108 and this 
could be improved by integrating over a longer period. He 
mentions a technique being developed by lan White, 
G3SEK, capable of ± 30Hz at 144MHz using a frequency­
domain filtering system but with a temperature-controlled 
crystal. oscillator which is adjusted using the Droitwich 
signal as a reference. 

K . Manson makes some of the same points, based on bis 
experiences while developing simple off-air frequency 
standards. He found that after a certain degree of limiting, 
any further similar processing. such as a chain of 7490 
dividers, did not produce any further improvement. The 
modulation depth on programme peaks remained about 
three per cent, and a quartz crystal filter, as suggested by 
GSAAN, was necessary to reduce it to negligible value. 

The limiting process alone, he points out, was quite 
sufficient to provide a useful calibrator for checking receivers, 
oscilloscope sweep rates etc, but he remains convinced that a 
crystal filter is needed to reduce the modulation depth to a 
value low enough for the most stringent applications. In his 
own unit, he first multiplies the 200kHz signal by a factor of 
five and then performs frequency-domain filtering with a 
standard I MHz HC6/U crystal. 

He also notes that the problem of residual modulation 
would appear to limit the accuracy of a published Ferranti 
design for a simple Droitwich frequency standard which 
uses ZN4J4, ZTX300 and ZN402 devices. 

So if great accuracy is required reference should be made 
to the May 1971 issue (and the relatively simple unit des­
cribed by G30CB). Nevertheless, for many purposes, the 
TBA 120 unit should prove entirely suitable. I am grateful to 
both G4DGU and K. Manson for this reminder of the 
importance of frequency-domain filtering in off-air standards. 

On another topic. Chris Bartram, G4DGU (LO Duke of 
York Avenue, Milton Heights, Abingdon. OX14 4DU) has 
been experimenting with the use of parametric up-converters 
{144MHz to l,296MAz with 576MHz pump) in the dow11-
co11version mode. He is attempting to write-up the up­
converter work where he feels he is getting better linearity 
and conversion gain than most people but seeks published 
references in either professional or amateur literature 
containing specific rather than generalized information. Can 
you help? 0 
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C m1crowaves 1 
Dain Evans, G3"RPE * __J 

Microwave round table 
A microwave round table will be held at the IBA Engineering 
HQ, Crawley Court, near Winchester, on 13 Noveml!er. In 
the morning programme it is hoped to demonstrate some of 
th~ newer IOGHz techniques, and in the afternoon a dis­
cussion on equipment for other microwave bands is planned. 

1 ·3GHz news 
G3PYB reports that the beacon GB3AND continues to 
operate well and that since its antenna has been improved 
its range has increased considerably. It is regularly received 
to the north despi te the presence of hills 300m high. G3PYB 
passes on the news that G8FZK is currently building for the 
band. 

G4BYV writes to say that PAODBQ has further developed 
his l ,296MHz ssb source in which l44MHz ssb is fed into a 
BA Y66 varactor used as a mixer/doubler. The lOOmW 
output on 1,296MHz was sufficient during good conditions 
to produce S9 signals at G3LQR (Suffolk). On 10 August 
there was a small lift during which both G3BEL and 
G8GML (Carobs) worked GBGLM S9 in Hull. During the 
same lift G4BYV (Norfolk) worked G8BAV in Derby. 
At the end of July, G4BYV worked PAOEZ. PAOVTW and 
DJSXQ, all 59+ . 

2·3GHz news 
G3BNL has a regular Monday evening schedule with 
G8ADC over the 30km obstructed path from their homes at 
Bushey to I km south of Dunstable respectively. Signals are 
always S9. Similar tests are planned for 3·4GHz. 

G3LQR recently worked DC9XG (EN) on this band, and 
G8PEJ and G8AZA (Scarborough) hope to activate fairly 

, potent equipment. All these stations are, of course. particu­
larly well-placed to work Continental stations. 

10GHz news 
This month we have a record crop of Microwave Awards to 
report. No 26 goes to G8ANZ/P for working GW4BRS/P 
in S Wales over a path length of 157km by super-refraction. 
Nos 27 and 28 go to GW8DUP/P and GW8EHK/P respect­
ively for contacts with G8CKT/ P over the now famous 
Dartmoor/Prescelly path. For the record, the NG Rs of the 
sites quoted were SX603877 and SN070321. The two Welsh 
operators have co-operated over the last few years, with 
GW8EHK concentrating on the electronics and GW8DUP 
concentrating on the "plumbing". This seems to be a happy 
way of doing things. 

What will presumably lead to further claims for awards 
are contacts G8BCO and G8ARO bad with G3JHM. These 
were over the I 70km non-optical path from 7km northwest 
of Chichester to G3JHM who was holidaying in Alderney. 

• 4 Upper Sales, Cbauldcn, Home! Hempstead, Boru. 
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During th~ cumulative contest on that day, 21 August, the 
latter statton had other two-way contacts- with G3VPF 
and G4CNV 8km southwest of Dorchester, and with 
G3KSU on the Isle of Wight. A few days later, G3IZD had a 
near two-way contact with G3JHM which, but for a receiver 
fault, might have led to a further claim for an award. 

On 28 August G3JHM bad a contact with F5ZA/P on Cap 
de la Hague to make the first GU/F contact on this band. 
F5ZA borrowed equipment (a 40mW Gunn oscillator with 
separate receiver) and travelled 300km to make the attempt, 
which implies a fair amount of faith. F5ZA confirmed that 
the beacon GB3ALD was audible from that site. 

A feature of all this operating has been the extreme 
variability of signal strengths observed. Th.is has applied in 
both directions: the beacon G B3ALD being listened to from 
the south coast, and GB310W being listened to from 
Alderney. It would be useful to have a record of these 
observations. 

The attempts to work DJ3KM at Cuxhaven were doomed 
to failure, according to GM3DXJ, both because of most 
unsuitable weather for super-refraction and because of 
partial failure of DJ3KM's receiver. GM3DXJ suggests that 
it will probably be necessary to use a hf rig for talk-back on 
.this sort of attempt. Operating without talk-back does 
presume proven equipment and a great deal of operating 
experience, and confidence in the other operators. 

During a recent visit to Scarborough G3PYB had his 
first lOGHz contact with G3PEJ. This local station is 
particularly well sited for contacts over the North Sea. 

A most evocative report is that of a l 70km contact 
between Tete Rousse Shelter, 3,200rn up Mont Blanc 
(DF15a) and Beaujolais (CG64j) on 3- 5 August. The Mont 
Blanc team was composed of F l A VY, F l CGW and Fl BGL, 
with three SWLS. The Beaujolais team was FlCVJ, FIAVW 
and F8DO. The equipment used at both ends employed 
40mW Gunn oscillators with 1N23 mixers. The antennas 
were dishes either 0·8 or I ·4m diameter. Signals over the 
three <lays were 40-60dB above noise, but withfadingof up to 
30dB. A second notable contact was made on 5 August 
between Mont Blanc and Mont Saint Rigaud (CG63c), 
a path length of 184km. Despite trees obstructing the path, 
signals were 30-40dB above noise. All the equipment, 
including the dishes, was home-made. 

F1A.VY/P 3,200m up Mont Blanc d uring a 170km contact w ith 
F1CVJ at Beaujolais; I tor: F1A.VV, swl Pascal, F1BGL, swl 

Philippe and F1CGW. Photo: FfBGL 
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Improved Gunn-mixer receiven 
The self-oscillating mixer technique, by reputation a very 
noisy form of mixer, can be significantly improved by the use 
of afc. This works by reducing the amount of "jitter'', 
thereby reducing the noise bandwidth and, in tum, the 
effective noise factor of the mixer. A recent reference to tbis 
is Microwave Journal, March 1977, pp43-47. 

Designs for 10GHz bandpass filters 
These filters for IOGHz have 3dB bandwidths of 20 or 
60MHz, as is shown by the measured response curves given 
in Fig I. GJJVL, who designed the filters, uses the former in 
the local oscillator chain of a receiver to reduce the noise 
generated at signal frequency which would otherwise degrade 
the receiver performance. Even if a relatively low i.f. is used, 
significant rejection of noise can be obtained ; for example, 
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Fig t . T he reaponse curv ea measured for t he flltera 

Fig 2. T he construction of t he 
f llten. T he dimensions are 

given In the table 
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Fiiter 3d B bandwidth 
MHz 

60 
20 

Dimensions (mm) 
x y d , d , 

17·8 18·2 9·0 •·3 
18·2 18·7 6·2 2·95 

at 30MHz the rejection is 27dB. The 60MHz bandwidth 
filter is used to eliminate effectively the second channel 
response of the receiver. 

As is shown in Fig 2, the filter consists of a length of 
waveguide 16 in which iris plates are used to define three 
resonant cavities which are coupled by centrally placed holes 
of specified dimensions. The basic design frequency is 
IO·SGHz, but the tuning screws fitted may be used to tune the 
filters down to 9·5GHz at least. Matching screws are fitted 
at each end of the filter as necessary to tune out any mismatch 
with the external circuitry. 

ln order to maintain the Q of the filter, it should preferably 
be made entirely from copper. Brass should only be used 
if it can be copper- or silver-plated . after assembly. The 
tuning screws can be of brass only if little of each projects 
into the cavities, otherwise threaded copper rods should be 
used. The matching screws can be of brass, or even cadmium­
plated steel if little projects into the guide. 

The filter can be constructed as follows: 

(a) Scribe deeply into the top and bottom broad faces of the 
guide grooves corresponding to the position of the 
irises. 

(b) Using a fine saw such as a junior hack-saw blade, first 
cut slots at each comer and then use these as a guide 
to extend the cuts across the full width of the top and 
bottom walls of the waveguide. 

(c) Fit the iris plates in their correct positions, and fix 
them in place-by bending the corners of the iris plates. 
Jig the tuning and matching screw bearing nuts (if 
fitted) using chromium-plated screws. Fit any flanges 
required and solder all joints in a single operation using a 
small gas flame. Alternatively, solder only the joints on 
the underside of the filter, invert it and solder the second 
set while the first is cooled by small pieces of tissue 
soaked in water. Thjs technique prevents any solder 
entering the cavities, which would reduce their Q. It 
is safer to use plain solder with a flux that can be washed 
away (eg Baker's Fluid) rather than to risk organic 
residues being left behind. Note that it is not necessary 

(Continued on page 795) 
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c4-2-10~ 
Graham Knight, GMSFFX • 

Another Supreme 
The Supreme Award was instituted seven years ago and by 
the time of its seventh anniversary in April this year only 16 
operators had qualified for it. In June G3FIJ of Colchester 
secured No 17, and now Ray Evans, G4AGE (one time 
GSA VC and therefore one of the original 432MHz-only 
licensees) has been awarded No 18 in consequence of adding 
a 70MHz Senior Award to those already held for 144MHz 
and 432M Hz. It took five years for the necessary QSL cards 
to reach Bolsover, starting with one from G8VN in 1972 and 
ending with quite a crop from recent contest operation, to 
bring Ray his 70MHz Senior No 33 and hence the Supreme. 

Ray found that a stamped addressed envelope enclosed 
with the QSL greatly increased the return rate. Roy And­
reang, G4CMT of Hull, used the same technique to gather 
the last few QSL cards for his newly acquired 432MHz 
Senior: he now has No 38 which was issued on the same day 
as No 37 which went to Dave Wood, G4CQR, of Morden 
Surrey. 

The vhf awards manager reports that no fewer than six 
432MHz Seniors have already been issued this year, an 
indication of the large increase in both cw and ssb activity 
on this band. 

"Firsts and longests" 
Since the publication in 4-2-70 of the item under the above 
headline a couple of months ago, the vhf awards manager 
has received a considerable number of claims and he wishes 
to thank all who have responded. Only by listing some of the 
claims submitted is it possible for others to challenge or even 
better them. Who, for instance, was the first Welsh station 
to work Malta ? GW4CXM puts forward a tentative claim 
having worked 9H I CD on 23 June during last year's 
exceptional openings to the Mediterranean. 

Some vhf history was made on 14 June 1959 when G5NF 
worked II KDB on I 44M Hz on a.m., a probable first to 
Italy on this band. It brought Leon Ward a very nice gold 
medal from Italy. 

Here are some more claimed firsts which members are 
invited to cap if they can by writing GSUM with details: 
UK to Capri: G8KKX to IC8FH F on 24 July J 976. 
GI to Switzerland on 432M Hz: G l8HXY to HB9AMH/P on 
26 October 1975. 
GI to Isle of Man on 432MHz: Gl8HXY to GD2HDZ on 
14 June 1976. 
GI to West Germany on 432MHz: G18HXY to DB4EX on 
16 J une 1977. 
UK to Gibraltar on 70MHz: G3RIK to ZB2VHF on 2 June 
1967. 
Firsts from Andorra during the dxpedition organized by 
PXIRI (who was in fact G3RIK): 23 June 1968 to G3NKL; 
24 June 1968 to both El9AD and GI3HCG, all on 70MHz 
via Es. 
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From Ron Parsons, GI3HXV, who is QSL sub-manager 
for G l , has come a preliminary list of Northern Ireland firsts 
which he hopes to top up as further information becomes 
available. Breaking it down into bands it comes out like this: 
70MHz 
G I to G: Gl3HXV to G30HH on 28 October 1961. 
GI to GM : Gl3HXV to GM3EGW on 5 November 1961. 
GI to GW: GIJHXV to GW3RUF/ P on I May 1965. 
G I to GC: G13PGG to GC3POl/ P on 4 September 1966 via 

Ar. 
G I to..GD: Gl3HXV to GDJCUW on 26 March 1963 
G I to El: Gl3HXV to E12W on 10 February 1962. 
144MHz 
GI to ON: Gl3GXP to ON4BZ on 4 January 1956. 
G I to DL: GJ3GXP to DLISEA on 5 January 1956. 
GI to GC: Gl3GXP to GC3EBK on 13 September 1956. 
Gl to F: Gl3GXP to FSMX on 30 July 1957. 
GI to PA : Gl3GXP to PAONO on 4 August 1957. 
G 1 to OK: G 13GXP to OK I VR/P on 28 October 1958. 
G I to HB: Gl3GXP to HB9RG on 7 October 1960. 
G I to LX: GIJGXP to LXI CW on 3 February 1965. 
432MHz 
Gl to El: G l3KYP to E12W on 24 October 1964. 
GI to ON: G l3VPK/ P to ON5UN/P on 3 July 1976. 
These are given in deta il to enable others to challenge them 
and thus arrive at a definitive list of "firsts" and "longests". 

Relief map rush 
Since Harold Meerza. BRS34348, mentioned that relief maps 
were available from W. H . Smith's (July 4-2-70) they have 
been in such demand that many branches have sold all their 
stocks. The maps, which are in vacuum moulded plastic, show 
the British Isles in relief and are I 8in by I 2in. A di rect source 
is Land A Map Constructors Ltd, tel 01-602 0435. Several 
"white stick" amateurs have written to Rarold saying how 
useful it is to have this type of map "at their fingertips'". 

Beacons 
Robert Storeton-West, part of the G3RXF, G8BTX, 
G8J UK vhf family at Lowestoft, reports hearing on 4 
August the new Swedish uhf beacon SK4UH F on 432·960 
MHz peaking to S4 at 2015gmt. Simon Freeman, G3LQR, 
at Woodbridge, has also heard this new beacon which is in 
QTH locator HT65j . Roger Taylor, G4BEL, in Cambridge, 
and G3LQR have both noticed examples of selective 432MHz 
coastal ducting when signals have been received from Sweden 
at good strengths by the Lowestoft family operators but 
have been inaudible at their inland locations. 

Alex Allan, GM3ZBE, and GM8FFX were in Shetland 
at the end of August and installed the beacon GB3LER. The 
site near the Lerwick Magnetic Observatory is 350ft above 
sea level and has a clear take off. Two separate 8-el antennas 
fire SOW erp north-east and south simultaneously. GB3LER 
is on 144·965MHz and the frequency shift keyer sends "de 
GB3LER QRA ZU65F GB3LER" followed by a !Os carrier. 
This information is sent twice every minute. The beacon was 
constructed by GM3ZBE who would appreciate any reports 
of reception. The beacon, I ,()()()km north of London, will be 
a most useful auroral indicator as well as being an interesting 
tropospheric opening indicator. Over several years various 
people have promised to make equipment available to 
reactivate GB3LER and have failed to do so; GM3ZBE 
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deserves a ll our thanks for actually getting this most import­
ant beacon back into service. 

The other beacon made by GM3ZBE, GB3ANG on 144· 
977MHz, completed one year's service on 7 August. It bas 
now clocked up over 10,000h and beaconkeeper GMSBZX 
reports that it has needed no servicing at all since it was 
installed. 

David Butler, G4ASR, operatiag from Essex, heard the 
Gibraltar 70M Hz beacon ZB2VHF at RST587 on 11 August 
between 1100 and 1230gmt via sporadic-E. David measured 
the frequency as 70·26182MHz (approximately 2kHz high) 
with a noticeable IOOHz hum on the carrier. Despite many 
calls G4ASR was unable to raise any replies. The Gibraltar 
beacon has also been heard via sporadic-E by DL6WU at 
Darmstadt and by DLSGP at Saarbrucken. G5UM, at 
Leicester, also heard ZB2VHF on 17 August, he too noticed 
the note was not T9. 

The IARU beacon list print-out from the headquarters 
computer continues to be updated by the beacon co-ordina­
tor, Brian Bower, G3COJ. This most useful item is available 
for 19p from RSG B Publications (Sales). 

FM activity 
During the August li ft in conditions, when extended tropo 
contacts were available on all modes oh 144MHz, G MSFFX 
took advantage of a recently-installed vertical 14-el Para­
beam to work through the various repeaters which were very 
strong signals a t Aberdeen. Repeater contacts were made 
via GBJCS, GBJRF, GBJTW, G B3NA, G B3HH, GBJPI, 
GB3PO, LABOR, LASVR, LASBR, P13RWK and 
OZJREE. All contacts were free from any interference, the 
only problem occurred when more than one repeater was 
accessed with just one tone. During the exceptional condi­
tions many mobile operators were able to access far-away 
repeaters using simple IOW transceivers and whip antennas. 
LA3EQ/M could access GB3CS in central Scotland and 
GB3TW in Tyne & Wear causing pile-ups of stations. 

During the same lift period Alec Jones, GMSHGD, 
operating from near Peterhead in ZR square, worked many 
stations on 145·525MHz fm. Using a Trio 2200GX and a 
IOW amplifier to an 8-el Yagi, GMSHGD exchanged five and 
nine reports with many stations across the border, some of 
whom were using s imple vertical antennas. GSMWV, Essex; 
G3AMH, Barnsley; GSNHG, near Leeds; G4CBW, Man­
chester; and GWSCFQ, in Wrexham, were all outstanding 
signals on simplex fm in north-east Scotland. 

YL operators brighten 144MHz 
Alison Rogers, G8MVX, at Caldy, Wirral, and Janet 
McCarthy, GSMVQ, at Thingwall, Wirral, are both 15 and 
attend the same school where amateur radio is one of the 
hobbies encouraged by the teachers. When studies permit, 
both young ladies can be heard on fm, and Wigan operators 
Max France, G4FDL, and Mike Skyner, G8NBN, report 
that the appearance of Alison and Janet has considerably 
brightened the 144MHz band. 

Vicki Menday, G8HCL, of Weybridge, continues to be 
very active on 144M Hz fm and ssb. Despite competition 
from several om operators, Vicki won the recent 144MHz 
contest. No doubt the Nag 144 linear and her special 56-el 
array on top of the 60ft Versatower helped. Vicki is now 
thinking of a really big antenna for 432M Hz. 

Pat Hargreaves, G3TEY, at Mow Cop, has a 1,000ft asl 
site that is the envy of many of the gentlemen operators for 
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Increased pages for "4-2-70" 
The page allocation for 4-2-70 has been increased to 
fou r and three pages alternately following a decision 
by Council to increase the size of Radio Communication 
by 16 pages in alternate months from this issue. 
Since January more than 500 letters have been 
received at PO Box 49, Aberdeen,-why not take 
advantage of the Increase in space to get details of 
your 4-2-70 activities Into print. Reports from newly­
licensed operators and newsworthy items on re­
peaters would be particularly welcome. 

miles around. Mow Cop is near Stoke-on-Trent and the 
ordinance survey point for the area is at the end of Pat's 
garden. 

Angelika Voss, GSCCI, is a 16-year-old operator who 
comes from Germany where she holds the caJlsign DF2XV. 
Angelika has been in Britain on an extended holiday and has 
already made full use of her G5 licence by operating on all 
modes from such diverse places as the Jsle of Man, North 
Wales, Liverpool and lnverary. On a recent visit to Aberdeen, 
Angelika showed up GM8FFX by commandeering his rig 
and switching it to the cw position to participate in the 
Monday cw sessions around 144·050MHz. 

Data and rtty 
On the subject of ruy, a letter from Peter Martinez, G3PLX, 
makes a plea for fm operators to steer clear of l44·600MHz. 
He writes: " The frequency 144·600MHz has been the rtty 
calling freq uency for a very long time but it was also fitted 
to a large number of fm transceivers until the IARU baod­
plan became widely known. To an fm transceiver, the 
frequency may seem clear but in reality there may well be 
long-distance rtty activity going on at a lower signal level 
than can be detected on an fm transceiver. Many times I 
have suffered QRM from fm s ignals which are too weak to 
copy on that mode but which are strong enough to interfere 
with the rtty signal I am trying to copy. Jn these circum­
stances it is impossible to ask the offending station to QSY 
and so they remain unaware of the trouble they are causing 
to rtty stations using the calling frequency." Peter's advice 
to fm operators is echoed by the VHF Committee "Keep 
clear of 144·600MHz'' even if it seems unoccupied. 

G3PLX, who operates from Gosport in Hampshire, has 
now worked more than 100 different rtly stations and aver­
ages about 10 contacts per week. Recent long-distance 
contacts have been made with GSA WN/A in Otley and with 
G3WTY at Worksop. Peter, who is QTHR, would like to 
arrange some rlty skeds to the north as most of the present 
rtty contacts seem to be east-west. 

There are now more than a dozen vhf operators using 
video display units and three, GSISI, G3PLX and G3RXQ, 
are using vous in conjunction with microprocessors. 
Gordon Smith, GM4DSZ, is almost ready with a vdu and 
will be seeking skeds as soon as the equipment is completed. 

Eimac valves and bases 
Many vhf amateurs use valves and bases of the 4CX250B 
type for linear amplifiers. As secondhand bases were being 
snapped up rapidly at Alexandra Palace for double-figure 
prices, it may interest many to hear that brand-new Eimac 
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products are now available in this country from Cambrian 
Electronics, 13 Sulgrave Road, Hammersmith. This new 
company is offering free technical advice to all amateurs 
contemplating building a linear amplifier and is able to 
supply any Eimac valve, base or chimney from stock. 

Gibraltar 50MHz band 
ZB2CF, the secretary of the Gibraltar ARS. kindly writes to 
point out that by a special concession granted to amateurs 
in Gibraltar as far back as 1967, use can be made of all 
modes on the vhf segm~nt S0-54MHz. As ZB2 licences are 
fairly easily obtained, this band could be the basis for an 
interesting visiting expedition. 

Real QRP 
David Johnson, G4DHF, at Grimsby, has been using real 
QRP with good results. He ran a home-made transceiver 
using Plcssey SL600 integrated circuits running just 2SmW 
of output power to an 8-el Yagi during the recent QRP 
contest. The best dx worked was GD4AFN/P near Peel at a 
distance of nearly 300km. David worked a total of 40 
stations during the event and he would welcome a scoring 
system which would give an increasing multiplier as power 
was decreased. This would encourage people to amaze 
themselves at the potential of low power operation. His final 
comment is: "It helps to be a great optimist". 

DX on 70MHz 
Conditions were quite good for the recent 70MHz contest 
with stations taking part from all over Britain. Roger 
Hargreaves, G30HH. stayed on cw throughout the event 
to work 54 stations, best dx being GC3WMR (YJ60e), 
GM4DMZ/P (X026e), and GUJHFN (YJ48G). Another 
high-scoring station was Martin Dann, GJNHE, who was 
already up to 60 contacts before midnight with two thirds 
of the contest still to go. GM3ZBE near Aberdeen had 
long-distance contacts with G301T(AL33c), GW3WRA{P 
(YL05j), GW2AMV/P. G l3TLT, and (bis best dx of 1977) 
G3DAH at Herne Bay- a distance of 670km. 

Meteor scatter 
A great many letters have been received asking for an 
explanation of meteor scatter (ms) propagation. We have 
recently gone through the period of the Perseids shower 
which is just about the most reliable annual shower and is 
probably the eas,iest to observe and the best for ms propaga­
tion. Early on the morning of 12 August, the day the shower 
reached its greatest intensity. the moon was just a thin 
crescent and a large number of meteors could be seen clearly 
at the GM3ZBE QTH. Being out in the country 15 miles 
from the nearest street lighting, it was easy to see the meteors 
coming from the radiant point in Perseus in the north­
eastern section of the sky; 35 meteors being observed in a lb 
period. The meteors have an average separation of JOOkm 
and are moving at 60km/s as they enter the earth's aunos­
pbere. They burn up, forming columns of ionized particles 
which reflect radio s ignals- they soon diffuse but last long 
enough for short bursts or pings to be heard on vhf fre­
quencies. 

During the Perseids such rarities as SK6JF/OY(WW77j), 
DB5NA/OHO, UW6MA(TH square) and much more real 
dx was being worked by ms enthusiasts like G4DSC, G3P01, 
GSFUF. G4DGU and GJSEK. On ssb Clive Morton, 
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G4CMV, had a 27, R26 contact with OH5NW. The Cam­
bridge University group G6UW used 40W of cw to work 
UC2ABT(NN18c), SMSAQJ(ISIOd), and partial contacts 
were made with llTEX, YU2CBM and SMOFFS. Dave 
Price, GW4CQT, stayed on cw throughout the Perseids to 
work SK6JF/OY, UK2BAB(MO), UP2BBC(LP)and various 
DL and SM stations. Clive Penna, G3POI, completed bis 
contact with C310X in 90min and went on to work SK6JF/ 
OY and numerous Russian stations. 

On a historical note it is interesting to record that in 1866 
Schiaparelli announced that the Perseids cloud were follow­
ing the same orbit around the sun as the comet Swift­
Tutt.le. There are cometary connections with some of the 
annua.I meteor showers, with the exception of the Quad­
rantids and the Geminids. Apparently comets release 
particles which spread out along their orbits and the meteor­
oid stream thus formed only gives rise to a shower when the 
orbit of Earth and the comet intersect. Calculations indicate 
that the comet Swift-Tuttle has a period of 120 years and is 
due to return to the sun in 1981. Activity from the Perseids 
has been stable for some years, and some observers think 
it is likely that activity will increase during the next few years 
as we encounter parts of the meteoroid stream closer to the 
parent comet. 

Several serious ms enthusiasts were annoyed at the 
absolute chaos around 144·200MHz during the Perseids. 
The antics of some operators who had absolutely no idea of 
how to conduct an ms QSO had to be beard to be believed'. 
One dedicated ms operator said: "Reading GW3ZfH's. 
article in the February 1975 Radio Communication should 
be a licence condition before allowing people loose on 
144·200MHz". The next October shower is the Oriooids, but 
t-0 assist in ensuring less chaos the date remains a secret­
except of course to those who have done the necessary 
research ! 

Tropo conditions 
As one would expect at this time of year, there have been 
long extended periods of good dx conditions. On 144MHz 
John Aitken, GM8NFG, in Orkney at locator YS07g, has 
been very much in demand down south. He runs an FT221R 
and bas been working such stations as G3FPK, GSITS and 
G3POI. Over in the north-west of Scotland John Hague, 
GM3JIJ/P, has been operational from Stornaway; he too 
bad .large pile-ups of stations anxious to work the Outer 
Hebrides. GM3JIJ/P eventually worked more than 160 
stations, and even took time off the dx to work GMJOSS/M 
in Nairn on fm with strong s ignals both ways despite the 
mountain ranges. Dave Storr, GSGXP/P, made a short t rip 
to the Isles of Scilly and worked a great many stations­
some as far away as Scotland. The Chalmers University trip 
to the Faroes Islands went according to plan. Signals from 
SK6JF/OY were weak in Scotland although several GM 
operators were worked. The SK6JF/OY group did very well 
on ms skeds, as reported above. 

"International VHF-FM Guide" 
Tom Melvin, GM8MN, has recently returned from an ex­
tended holiday spent visiting many European countries 
and he comments very favourably on the publication 
Intermuional VHF-FM Guide. The book lists the details of 
most European repeaters and also shows the most popular 
simplex frequencies in the various countries. Tom found the 
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70MHz 
144MHz 
432MHz 

REAL DX 1977 
G3DAH-GM3ZBE 
G3ZEM-U05BF 
G8AGU-OZSGF 

670km 
2,400km 
1,145km 

section on reciprocal licensing most helpful- it lists all the 
appropriate authorities' addresses and details the informa­
tion and fees which various countries require before issuing 
a reciprocal licence. The book also includes a beacon list 
and a very good explanation of the QTH locator system. 

The authors, Kris Partridge, G8AUU, and Julian Baldwin, 
GJUHK, acknowledge the help of the RSGB and the IARU 
in compiling the book which certainly gets a great deal of 
information about vhf operating into one handy volume. 
The lntematio11al VHF-FM Guide, which costs 90p in 
Britain, nine IRCS to anywhere in Europe or 14 IRCS to 
outside Europe is available from Julian Baldwin, G3UHK, 
41 Castle Drive, Maidenhead, Berkshire, England. 

The grapevine 
Could the fact that G8JMC and his wife G8MU M used to 
live near Cambridge account for the fact that now they are 

MICROWAVES 
(Continued from page 791) 

for the iris plates to make good contact with the side 
walls. 

It is most unlikely that the filter can be aligned simply by 
connecting an rf source a t one end and a detector at the other. 
A simple technique is to poke the inner of a short length of 
coaxial cable down through one of the matching screw holes 
between the filter and the rf source, and to measure the rf 
output using a diode connected to the other end. Adjusting 
the tuning screws will produce peaks or dips at resonance, 
a fter which the filter can be aligned in transmission. A more 
formal technique is to connect one end of the filter to a 
matched load. and the other end to an rf source via a 
directional coupler. With the tilter off-tune, the amount of 
reflected power will be high, but this will decrease as the 
filter is tuned. When the reflected power approaches zero, 
the filter can be finally adjusted in transmission. 

If required, the frequency of the filter can be raised by 
fitting large (OBA or M6) screws centrally through the side 
walls of each cavity. 

The design of a filter having a 3dB bandwidth of l 20MH2 
and an insertion loss of O· 3dB is gjven in Radio Communica-
1io11, August 1973, p560, and also on p8.22 of the third 
edition of the RSGB VHF/ UHF Manual. 

Protecting against reversing the polarity of 
supplies 
One regularly hears of people blowing up their equipment by 
making wrong polarity connection to batteries, and this 
seems more common among microwave people simply 
because most of their operating is. portable. Some of the 
methods used to prevent damage are shown in Fig 3. In (a) 
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living in Teheran they have the callsigns EP2PJ and EP2PY 
. . . The feeder for GBJTW has been replaced-it was 
suffering from water cooling ... DB2BZ is now using four 
88-el beams for 432MHz stacked one above the other on a 
single mast ... GB3NEE is soon to have an rtty identifica­
tion sequence added to the existing FSK ... G4FRX is very 
grateful for the co-operation of the Horne Office Inter­
ference Department in assisting him with tvi complaints; he 
is now able to run full power at any time ... A nice gesture 
by the Tyne & Wear Repeater Grour in lending the GB3GN 
group a spare logic board for the Grampian repeater; they 
even reprogrammed the keyer to read GB3GN ... 

Late news 
The general manager, George Jessop, G6JP, read the latest 
Home Office letter on repeaters to those attending the 
Glenrothes convention dinner; the letter now gives the 
go-ahead for the Phase 2 432MHz repeater applications, the 
first of which is expected to commence operation shortly. Tn 
mid-September many stations in England and Wales 
participated in a good opening on 144MHz to Southern 
France and to Spain. 
Finally, thanks for a ll the letters, cu on the RSGB stand 
at the Leicester Exhibition. 
Please send your 4-2-70 news to PO Box 49, Aberdeen, as 
soon as possible. O 

0 .. , 
Input 

(a) 

Input 

0 

Output 

~ 
RLA1 

Output 

Fig 3. Circuits for protecting equipment against reversing t he 
polarity of de supplies 

a series diode is fitted, which is satisfactory provided that 
the 0·5-0·7V drop across the d iode is acceptable. Jn (b), 
a "crowbar" method, the voltage drop is avoided, but at the 
expense of blowing a fuse each time a mistake is made. U a 
power rectifier is used, then a high current fuse can be used 
which will have a lower resistance. A third technique which 
the writer has just come across (long after everyone else, of 
course) is shown in (c). The relay contacts simply remain 
open unless the polarity as determined by the relay series 
diode is appropriate. 

Microwaves at "A-level" 
For those of us who are tempted to regard microwaves as a 
bit "advanced", it is perhaps just a little deflating to hear 
from G8KAV that one of this year's "A-level" school 
examination papers bad questions on waveguide at JOGHz 
and the design and equivalent circuits of microstrip circuitry, 
including that for use at 2GHz. It certainly was not like that 
when the writer sat his "A-levels". O 
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[
the month] 
on the air 

John Alloway, G3FKM * 

L ISTENERS to any of our baods- not just hf and If but 
also those extending up into the uhf spectrum- must be 

mystified sometimes by the phonetics being used. Some of 
them sound very silly and can hardly be expected to impress 
casual non-amateur radio listeners. A list of suitable words 
is to be found in our licences. 

The request for information on past holders of VS9 calls 
produced very little response. It would seem that few of 
them are still in a position to confirm contacts made many 
years ago and that they therefore prefer to remain i ncogaito ! 

Top band news 
YK3CZ has kindly supplied a copy of his dx log since .15 
May 1976. During this period he has managed to contact 
five new countries-A35AF, ZE7JX, OH2BM, DJ8FR Wand 
KH6CHC. G D4BEG is the first UK station to appear in the 
list-on 25 June at 2130. The next is G3ZYY on 14 January, 
and during the rest of that month G3CWI, G3MYI and 
G4AEH were logged. UK stations were heard on seven days 
between 1924 and 1935. G3MYI was heard on 5 and 6 
February, but no other British signals were noted after the 
latter date. DHJ was inaudible between 8 July 1976 and 6 
August 1977. VK3CZ has a new aerial- a Hygain I 8HT with 
base loading and radials, and during December 1977 and 
January 1978 he will be active on .l ,803kHz most days from 
1900 to 1945 Listening 1,820-J,825kHz for repl ies. He asks 
those calling "CQ" to specify their listening frequency, eg 
"CQ DX 02". 

Dxpeditions 
DX News Sheet mentions that there is a possibility that 
F6BBJ may visit Clipperton Is during December. 

The promised visit to the Kermadec Is looks quite likely 
at the time of writing. A generator and permits are available 
and the operators are expecting to leave New Zealand on 
16 October and to arrive at their destination on the 20th. 
They intend to be there until 4 November. 

W6YO, on board the Yankee Trader, expects to be in the 
vicinity of the Comoro l s during October. He may operate 
from D6 or FH. 

UW3HY visited Franz Josef Land recently but was unable 
to operate as no equipment was available. However, he 
intends to return and to take his own gear with bim. 

A group of W8s (includ ing N8AA, W8DNC, K8MFO 
and W8VW) together with VElCD will be on .Grand 
Cayman Is from 19 to 29 November. They will be on all 
bands 1·8 to 28MRz and expect to enter tbe CQ WW DX 

• 10 Kniiibtlow Road Birminaham Bl7 8QB. 
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Contest (cw section). Another group of Ws (W5AT, W4UY 
and W4DL) expect to be on St Maarten from 15 to 30 
November and they may use the callsign PJ8.CM. 

Dr George Collins, VE3FXT, has held 16 calls in the 
Pacific and African areas during the past JO years and says 
that he has tried to be an ambassador for amateur radio. 
He is leaving on I November for Africa and the Indian 
Ocean area in an attempt to spend a year operating from aJI 
countries in the area and in trying to persuade governments 
to accept amateur radio as a national training service for 
technicians. He is spending $10,000 and hopes for support 
from those who tbink that his cause is worthwhile. VE3FXT's 
QTH is Box 551 , Cambridge, Ont, Canada NIR 5Wl. 

News from overseas 
Roger Western, G3SXW, bas written to say that be is now 
in Teheran, Iran, and on the air with the callsign EP21A. 
He has an FTDX401 and TA33Jr beam on the roof of his 
flat, about 40ft above ground. Dipoles for the If bands should 
be in use soon. He prefers cw and says that he is to be found 
mostly around 14,030kH'z and 21,030kHz. Several other 
EP stations are now active on cw (EP2SV, EP2VW, EP21K 
and EP2TY) but the majority use ssb only. QSLs should go 
via the bureau. 

Robin Lyon, VK6LK, was on the air as VS9AH from 20 
August 1958 to 2 November 1959 and still has his logs and a 
small supply of QSL cards. He was ST2GL during the 
period 1951-4 and also has these logs but no cards. How­
ever, written confirmation of contacts made could be 
provided. H is present address is: 450 Riverton Drive, 
Riverton, W Australia, 6155, Australia. 

Welcome 
The following overseas amateurs joined the Society during 
August: F6ESY, FOCGP, ON6LO, ON8WB, SM7CFQ, 
VEIAYF, VE31BH, VE7QH, VK3BCN, WBIDDS, 
WD9ADE, ZLIBJG and 9M2SS. 

DX news 
The lTU has issued the J3 prefix to Grenada and Depen­
dencies, and H4 to the Solomon l s. 

An Australian Government agency has recommended 
study of petroleum geology in the vicinities of Macquarie Ts, 
Lord Howe ls, Norfolk ls and Heard ls. This may well mean 
more amateur activity from these areas. It is believed that a 
New Zealand company is already drilling near Campbell Is. 

KX6AU was formerly VR3AR and TA3AR, and VR3AH 
is now KX6LA. VKOAC says that his QSL cards will begin 
to be despatched around Christmas time. WB5HVY is 
anxious to hear from those who still need a card from 
KJ6DL as he wishes to close his logs. YR I AF is now back on 
Ocean ls and is hoping to be able to get on 7 and 3·5MHz. 
VK9JD, Norfolk Is, has been noted on 3·5MHz by stations 
in the USA. He expects to remain on the island for three or 
four years. 

ZKIDR is Alan Cresswell, officer in cbarge of the Raro­
tonga Observatory. He will be in the Cook Is until 1980, and 
has previously held the calls ZLAFX, ZL2BX and ZL5AC. 
He hopes to have a quad up soon to improve his results on 
the hf bands and is to be found on either cw· or ssb between 
0300 and 0900. 

Those looking for a contact with Pitcairn ls may note that 
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J udi Davidson, VP91J (wife of A lan, VP9AD), at the operating 
p osition at home i n P embroke Parish, Bermuda 

VR6TC has been heard near 14, 174kHz at 0700 working into 
Europe. 

Many unusual prefixes being used by Italian stations have 
been heard recenlly. A selection (with QSL directions) is as 
follows: IBOJN (18JN), LD90N (BON), ID9XRU (12XRU), 
LF9ZRQ (1T9ZRQ), IT9SKO/ IG9 (IT9ZGY). IH9HLO 
(12YBC), I 1:-191 PL ( IT9KST}, I H9JT (IT9JT). I H9LCK 
(14LCK), IH90EF (IT9JLG), IH90NU (IT9KST), IH9X-IX 
(IT9XIX). IL7DMK (12DMK), IOLL/ IMO (IOWHY), 
IMORYC (l4USC), IMOUSU (lSOUAI). The stations using 
ihe TH9 prefix were located on Pantelfaria ls, which is within 
African continental boundaries and is located in CQ zone 
34 for WAZ purposes. 

According to Mercury, VS5MC is frequently 10 be found 
on Wednesdays at 1300 on 14,175 or 14,190kHz. G5RV has 
been operating as assistant 10 TU4AJ and using the callsign 
TU2FOC. He hopes to appear as XT2H V or XT2XX in due 
course. G5RV is known to have crystals for 14,025, 14.106 
and 14, 1 IOkHz and to be found on the band from 0800. 

5B4AZ, who is manager of the Cyprus QSL bureau, says 
that he is receiving cards for ''5BA2P/ MM''- 5BA-5BZ is 
allocated to Cyprus but only 5B4 is used for amateur calls 
so "Mario" appears to be a pi•ate. Two other pirate.~ are 
"5B4ZE'" who calls himself Ali and a "5B4WR" who uses 
3·5MHzssb-the real 5B4WR has no 3·5MHz aerial. 

SSTV convention 
The British Amateur Television Club is organising an sstv 
convention at the University of Aston, Birmingham, on 
Saturday 19 November from 1000 to 1730. 

1t is hoped that many amateurs will bring pieces of 
equipment to exhibit and demonstrate. There will be trade 
exhibits. and lectures are being arranged. Free car parking is 
available. Admission to non-BARC members will cost 50p. 
Further details and maps may be obtained by sending 
return postage to Mike Crampton, G8DLX, 16 Perc ival Rd, 
Rugby, Warwicks CV22 5JS. 

Awards 
WAB British Counties Award 
In this Silver Jubilee year the Worked All Britain organiza­
tion has introduced this certificate which will be issued in 
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two classes- Class I for contacts with all UK counties and 
Scottish regions, plus one with Jersey, one from Guernsey 
(including Alderney or Sark), and one from the Isle of Man 
(a total of 76), and Class 2 for any 55 UK counties. All 
contacts must have been made since I May 1974 and no 
QSLs arc needed- only a certified list showing date, time, 
callsign of station worked, his report and report received. 
and his county. Listeners may apply on a "heard" basis. 
Applications should be sent to Alec Brennend, G4A VA. 76 
Deneley Avenue, Todmorden. Lanes, and the cost is £1 , S2 
or 20 IRCs. The cost of upgrading the Class 2 to Class I is 
50p, SI or 10 mes. Note that all profits from WAB go to 
RAIBC. 

The WAB/ HAB Record Book is obtainable from G4CON, 
QTHR. price £2.60 (SS) and contains nearly 200 pages of 
information on WAB/ HAB and awards WAB/ HAB, 
WABCC, WABBA, WABLS, WABDA and WABEMA. 

Zone 29 A ward 
Issued by the WA Division of the Wireless Institute of 
Australia to licen~ed amateurs and listeners who have 
contacted (or heard) any 25 different amateur stations in 
CQ zone 29 since OOO! wast on I January 1952. Endorse­
ments will be issued for single band, phone, cw, one band 
cw, one band phone, or listener. Confirmation in writing of 
all contacts/ reports must be submitted to the Secretary, 
WIA (WA Division), Box N1002, GPO. Perth, WA, 6001, 
Australia, together with eight IRCS or SI (A). 

Budapest Award 
This is now being issued with modified requirements. 
European stations now require to have contacted (or heard) 
75 different HAS stations since I January 1959. DX appli­
cants need 25. VHF/ UH F contacts via Oscar or eme 
count with 500km/QSO value. A certified list of contacts/ 
loggings, plus 10 IRCs should be sent to: Award Manager of 
BRAL, Dezso Ta rcasy, HASHA, H- 1553 Budapest, PO Box 
2, Hungary. Note that there are two special activity days for 
HA5 amateurs- on the hf bands during the second full 
weekend in May, and on 144M Hz the following weekend. 

Contests 
ln the 1977 PACC Contest, G3ESF scored 1,298 points, 
GJVTT 992, and G4BYT ,200. BRSl5822 collected 1,380 
points in the listener section. Your scribe would like to 
apologise to readers for the absence of the rules of this 
contest from Apri l MOT A. 

The OK DX Contest 
0000 to 2400 13 November 
l ·8 to 28MHz, both phone and cw. No cross-band/cross­
rnode contacts allowed. Exchanges consist of RS/T plus 
JTU zone number (UK is in zone 28). Contacts with Czech­
oslovakia count three points, with other countries one. Own 
country may be contacted for multiplier credit only. The 
multiplier is the number of ITU zones worked on each band 
added together. Entries may be single-operator single- or 
multi-band, or multi-operator multi-band. Separate logs 
should be kept for each band and should note date, time. 
station worked. numbers sent and received, points claimed. 
and if new multipl ier. A summary sheet showing how the 
final score was reached and also a declaration that the station 
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A51RG 

AIXCC 

APZZR 
HCICD 
HSOSEA 
W I UOU/KCI 
KXIAU 
OFODX 

SIRLS 

S T2QL 

SU1JA 

T75AA 
TRIEC M 
VKIJD 
VP2MJE 

vssxu 
ZK1DR 
407t WARC 
K5C0/5A 

nl08BW 

IYICSJ 
IMSTH 
WA61CQ/tQ5 

QTH corner 
Rlnchen (;yeltshen, Radio Amateur Stn, Post Office, Thlmpu, 
Bhutan. ' 
Yfa K4CG, US Coast Guard Sin, 7323 Telegraph Rd, Alexandrln, Ve, 
'22310, USA. 
Postbag 479, Rawalpindi, Pakistan. 
via IOWOX, C. Cnsaroll, Pza Conti 2, 00010 Poll. Italy. 
RAST QSL Bureau, Box 2008, c/o GPO Bangkok, Thailand. 
(see 9M8TH). 
L. G. Hara ls, Sox 517, APO, San Francisco, Cal, 9655S, USA. 
vln OH3ZH1 K. Kosela, Kohulnk 21·E .. 'O, SF·a3560 Tampere 56, 
Finland. 
(el·CRSLB) L. Belrao, PO Box t •7, Sao Tome, Rep of Sao Tome and 
PrlncJpe. 
via G3KOL, J . l . Weatherley, c/o 06 Morcury Ct, lndieilantlc, Fla, 
32903. USA. 
via JAOVJK, S. Tashiro, 6-46 Yamada, Kurosakl, Nlshlkabara, 
Nllgata 950·11, Japen. 
CRAG, Box 115, Gue1cmalo Cit~. Gua temala. 
BP 3999, Llbrevlllo, Gabon. 
Box 27, Norfolk Is, 2899, Australia. 
via W6EL, S. C. Shallon, 110S8 Queensland SI, Los Anuoles, Cal, 
90034, USA. 
via DL1LO, £ .Wagner, Fturweg 23, 4442 Ben1helm, W . Garmany. 
vlr WAOWCR, T. llndgron, t26013tl\ Av, Marlon, Iowa, 52302, USA. 
vi~ YU1PCF, M. Mi1etlc, LenJinova 20/11, 26000 Pancevo, Yugoslavi~. 
(after 15 Oct} T . S. Meadows, 4417 Scottsdale St, Me-squlle, Tx. 
75150, USA. 
WA3WRO, B. 0 . Wa1to111 RF02·7, Long Lano, Hummelstown, Pa, 
17036, USA. 
6Y5AB, PO Bo• 511 , Kingston. JamalcR. 
Ted Henry, Bo'l 64398, Los Angol€!s, Ca l, 900&4, USA. 
J . A. Waite, c/o ZAMISH, APO Now York, 09662, USA. 

RSGB QSL Bureau, GZMI, Bromley, Kent BR2 7NH 

was operated in accordance with the contest rules and 
amateur radio regulations in the entrant's country should 
be submitted. Entr.ies should be !;ubmitted before 31 Decem­
ber to: Central Radio Club, PO Box 69, 113 27 Praha I , 
Czechoslovakia. 

British entrants in the 1976 OK DX Contest were listed as 
follows: (Single-operator, all bands) G3ESF (23,670 points), 
GT3JEX (I 1,664), GC5AGA (3,834), G3XFW (1 ,637) and 
G6NK (837). G4ETK ( 1,521) and GW3SLA (873) entered 
on 14MHz, GM3MZV (282) on 28MHz, and G3XWZ (68) 
on 1·8M Hz. 

Band reports 
Activity has been low during the past month because of the 
holiday season, but judging by logs submitted conditions 
have been rather patchy. One interesting point noted is that 
at least one opening into the Pacific has occurred on 21 MHz 
at around 1900. 

Many thanks to the following for sending in the informa­
tion used in this section: G2HKU, G5JL, G6GH, Gl3HXH, 
GM3LYY, G3NLY, G3RCA, G3VBL, G3UOL, G3YRM , 
G4DSE, G4EHQ, GW4GCG, BRSs l 7567, 35608 and 
38709. 

Stations listed in italics were using ssb. 

3 ·5MHz. 0100 HK3EN. 0200 LU2AFH, V011M. 0300 KP4EBH, VE1, 
W1J2, 9Y4YP. 

7MHz. 0000 HR2RF, LU, PY8EA, LU4HCV/Tl2, YV, ZP5, K4YT/ 
8R1 (QSL to W2GHK). 0100 PT2FI, VU2LE, WA6QF0!3D6. 0400 
YS1AG. 0500 CE, OA4AHO, VP2MHC, W6/W7, ZL. 0700 EA9EW, 
KH6AT. 1600 C31HD. 1800 JA7ZSQ/JD1. 2100 JA4KGR, UA9FCI. 
2200 C5AAD, CR9AJ, J28AY, ZS1XR, ZS3LK. 2300 UL7. 

14MHz. 0100 VK3XB. 0700 KH6AKX, KX6BU, VK, XF30, ZL, 
SW1AU. 0800 FKBCR, KL7, KM6FF, KM6BU, VR4DX, 302s AN, CM, 
OM. 5A28DE (?), 5W1AX. 0900 KH6, KL7, OF1AJ/OJO, VK, ZL, 
302CC. 1200 A51 RG,KL7.1300 KA1S, 9M8TH. t400 P29GO,YB6ACV, 
9N1MM. 1500 P29s JS, MM, VSSOM (QSL to K9WFG), VSSMC, 
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VS6FE. 1600 C31MS (QSL to EA3MSJ, VSSMS, VSSPM, W6/W7. 
1800 A2CZV (Box 202, Gabarone), AP5HQ. 1900 HSOSEA, J28AN, 
VP2MH, SH3KS, 9M6MA. 2000 FKSCR, HZ1TA, SU1JA, VPBJB, 
K5C0/5A, 9Q5FL (QSL to ON5FL). 2100 CEOAE, HKOCLS (Box 392, 
San Andres Is), KL7lAK. 2200 N4JIJHC1, HKOLF, S79R,V010P/VE8, 
VP1s, W S, WCS, CYL (Bo.x 306, Belize), XE1AE. 2300 A9XCC. 
XE2RC, 5V7WT. 

21MHz 0800 EP2SV (QSL to WA6AHF), HV3SJ, JA, KL7AXZ, 
T J1BB. 0900 A4XGX, VK6JW, VU2LQA. 1000 JA, KX6s BU, LA, 
VESBO, 7P8BC. 1100 A4XVL (QSL to G3SYP), CT2SH. 1200 JA, 
P290M. 1300 5V7WT. 1400 "BY2RH" ( ?), SMOFLK/4U. 1500 A9, 
J28AG (SP 85038/CT, Djibouti). VPBJC, VU, ZC4/0, ZOSRR. 1600 
CE7BV, VPSJC, ZD7SD. 1700 VU2UH. 1800 S79R, 9L1N P. 1900 
F08EX, KH618A, W6/W7. 2000 C5AAP, CO, Tl, PY, ZDBRR. 2100 
C6ANG, ex. HK98RW, KP4, LU, PY, VE, W7. 2200 HP, KP4, KL711U, 
PJ2FR, VP2MBC, YV, 8P6. 

28MHz. GW3LYY reports Europeans between 1300 and 1400 and 
again from 2000 to 2300. 1600 LUBDQ, ZS3LK. 1800 LU, PY, ZP. 1900 
C5AAD, ex. LU3HAZ, PY, ZDSRR, 5T5ZR. 2000 LU, PY, ZP. 2100 
ZP5AO. 

Many thanks to all correspondents, and also to the authors 
of the following for items extracted: Long Skip (VEIAL/3), 
the West Coast DX B11lle1i11 (WA6AUD). DX'press(PAOTO), 
CQ Magazine (WIWY), the Ex-G Radio Club Bulle1i11 
(W3HQO), DX News Shee1 (Geoff Watts), and RSZ 
News/e/ler (9J2KL). 

Please send all items for NO\·embcr issue to reach G3FKM 
by 8 October, and for December by 5 November. D 

HF propagation study 
Predicted HP Fa (MHz x 10) for October 1977 

GMT - oo 02 04 06 oa to 12 14 16 ta 20 22 24 
Adon 161 154 154 289 345 359 342 347 318 320 177 162 161 
Ascension 176 172 154 152 326 355 359 343 369 3t3 2t9 181 176 
Bahrain 150 148 149 279 335 347 331 331 285 196 168 153 150 
Sonokok 139 128 134 248 301 324 313 282 232 190 -147 141 139 
Barbados 155 140 136 122 141 263 324 322 322 314 247 180 155 
Bermuda 152 131 124 111 124 229 290 298 303 295 237 178 152 
B<:gota 154 134 133 lt6 141 168 312 32t 319 307 249 t82 154 
Buenos Aires 167 157 148 139 166 314 345 335 336 323 242 ~78 167 
Cape Town 173 171 152 225 329 369 360 364 378 282 196 1'81 173 
Colombo 145 1« 149 277 329 342 326 322 244 2 10 i 6t 149 145 
Cyprus 14t 141 133 242 308 324 313 309 282 216 162 147 141 
Onkor 167 162 152 150 313 340 35t 337 348 314 227 176 t67 
Denver 149 128 114 111 110 115 147 221 257 249 199 1'63 149 
Fairbanks 145 125 117 121 139 139 139 t47 182 181 173 149 145 
Falklands 168 161 149 143 202 JOO 32t 336 338 318 237 178 168 
Gibraltar 102 101 91 96 199 223 228 220 216 187 140 110 102 
Hong Kong 136 111 125 221 272 305 247 190 166 162 145 139 136 
Honolulu 141 125 11 7 t t7 149 131 t39 136 153 206 174 1:49 t41 
lcel•nd 103 86 84 84 139 178 200 195 190 168 t30 f06 103 
J•maicn 152 129 124 116 143 167 JOO JOO 305 296 238 t77 152 
Lagos 178 172 154 178 340 369 360 356 382 296 202 161 176 
Las Palmas 147 143 130 130 266 JOO 315 304 304 274 205 157 147 
limo t l8 147 140 t28 154 177 329 324 326 318 248 180 158 
Los Angelos 149 128 t19 111 126 t16 t16 190 260 2•2 196 157 149 
Malta t 19 119 106 156 249 268 268 257 251 197 152 1·25 119 
Mauriti us 161 155 t54 288 348 361 351 354 328 235 183 167 16t 
Mo•ico 150 t29 114 111 13• 1'1 190 276 282 272 214 184 150 
Moscow 1 t7 96 94 163 229 260 201 249 214 178 t28 ' 20 1 t7 
Nnlrobl 164 164 t50 280 348 365 352 360 343 2'7 186 172 164 
New Deihl 140 136 t39 267 318 329 317 280 188 164 148 141 140 
New York 150 128 1t9 116 116 177 258 277 285 272 219 167 150 
Osaka 139 119 120 t76 233 2t6 t87 152 145 141 136 1« 139 
Penh 145 143 148 276 328 329 293 247 2t8 206 159 148 145 
Rio de Janeiro t68 159 150 141 214 326 341 329 332 321 239 178 168 
Sallsbur'/ 17t t 67 152 263 340 361 356 365 364 265 190 177 171 
Seyehelles 158 t53 154 288 333 346 343 354 323 233 180 166 158 
Slngnpore 14-0 t36 139 267 318 329 317 303 249 200 148 141 14-0 
SuYa (s) 130 126 122 139 194 225 247 227 176 183 155 143 t30 
Suva(I) 176 173 157 172 247 199 183 168 145 206 206 185 176 
Sydney(s) 138 111 t25 '221 272 282 242 230 211 1'7 145 139 138 
Sydney (I) 159 t'7 14-0 129 218 169 153 149 124 158 205 178 159 
Tcheran 145 1« 149 277 329 342 326 322 2« 202 118 149 t•5 
VancouYe r 147 126 117 117 116 120 116 162 19t 211 181 150 147 
Welllnoton (a) 131 121 117 169 221 252 227 206 158 164 152 141 131 
Welllnolon (I) 169 16t 153 147 t85 152 148 143 141 191 214 176 189 

For Informati on on tl\o use of this table, see page 284, Radio Communlcal/()n April 
1976. Pleeae send reports lo Mr J . Spurling, G4AQI, lS Tlbbs Hiil Road, Abbot• 
Langley, W atford, Herta W05 OEE. 
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Propagation predictions 

After the summer, conditions on the 28 and 21 MHz bands will 
improve progressively, and as a result of the Increasing sun-spot 
activity this Improvement will be more noticeable than In the 
previous two years, particularly on 28MHz. On 21 MHz traffic with 
Africa, South America, the Caribbean and South-east Asia wil l be 
certain. Other areas will only be heard on days with above average 
MUFs. 21MHz will be the main carrier of daytime dx, while 14MHz 
will play this part mostly during the first half of the night, 7MHz 
taking over during the latter half. 

There will be a possibility of dx on 14MHz with Central and 
South America, Africa and Japan In the hours before noon, and via 
the Indirect path with Australia. Distances covered on 7MHz 
during October will be noticeably longer and as this band, In 
the present rising phase of the sunspot cycle, will not be interrupted 
by the dead zone, it will be ideal for local and European traffic. DX 
on 7 and 3·5MHz will always be possible when the longer part of 
the path lies in darkness; this is most Important for 3·SMHz. The 
seasonal decrease In static will improve chances of dx on 7 and 
3·5MHz continually. 3·5MHz will be Interrupted repeatedly by the 
dead zone during latter hall o f the night. 

The provisional sunspot number for August 1977 from the Swiss 
Federal Observatory was 29·9. Solar activity was fairly evenly 
distributed throughout the month. The predicted smoothed sun­
spot numbers for December 1977, January and February 1978 are 
34, 36 anci 38 respectively. 

[ oscar news l 
One of the major problems in obtaining satisfactory two-way 
communication on mode A of Oscar 7 lies in the recept ion 
of the 29MHz downlink. As the satellites of the Soviet 
system RS will use a 29·3-29·4MHz downlink the problem 
could be a recurring one. Generally the sensitivi ty of most 
receivers falls off above 29M Hz for various reasons, eg poor 

40p 

d _ d isc capacitor 

0·047 
d 

• - Screen across tlitse ot tran:;15tor to shield 93teo 1 and dr.1ln 
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29MHz preamplifier. The toroids are 12·7mm Mullard g reen 
spot FX3015 or type TS0/6. The latter are available from TMP 
Electronic Supplies. The mosfet Is a type 40673, and a ferrite 
bead should b e placed over the gate 2 lead to minimize the 
possibility of uhf oscillation. Wire is 26swg enamel. Trimmers 

are small 40pF compression mica or rotary ceramic 
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14 MHz OCTOBER 1977 
USA- East Wt - 4 s ' I 

I 
I '" 

USA- West W6,7 s ' I I I "' I I I I 

Caribbean 6Y5,FM,TI s . : : l'T.m'A n ' I ~ 

' I 

Brazil PY s . . 
' I 

South Africa ZS s I 

' 
SE Asia HS,9M2 s ' ' : . ' I 

' I I I I 

s I I ' I I I 

Australia V K I I I I 
1 

I I 
L I I CYt2ZIJ I I I 

I I I I I I 

Japan J A s I ' I I I 
' ' I I ' . 

Time (GMT) 00 02 04 06 08 10 12 14 16 18 20 22 24 

2 1 MHz OCTOBER 1977 
USA-East W1-4 s l I I I 

USA-West W6.7 s I : I : r ' I I I 

Car ibbean 6Y5,FM,TI s : : 
Brazil PY s I ' I I 

South Africa ZS s I ; . 
s E Asia HS,9M2 s I : l . 
Australia V K s : ' I 

I ' 
Japan JA s ' cm:i: I ! I ' . 

Time (GMT) oo 02 04 06 oe 10 , 2 14 16 1a 20 22 24 

28MHz OCTOBER 1977 
Caribbean 6Y5,FM, Tl s : I ' I I I 

Brazil PY s ' : ' = I ' . ' I ' 
South Africa ZS s ' . ' ' I I ' I 

s E Asia HS, 9M2 s I ' I ' I 

' ' I I ' 
Australia VK s ' : c=:i : ' . . . ' . . 

Time (GMT) 00020406081012 1416 10 202224 
s ..... 
Short pa th 
L 

c:::::::::J 1-5 day s ~6-20days 

Long path - Openings on more than 20days in the month 

noise figure, inadequate gain and poor impedance match. An 
efficient antenna is a help but a low noise preamplifier is an 
even better answer to the problem. With a properly designed 
and operating preamp the noise figure can be reduced to 
around 3dB and 15 to 20dB of gain realized. 

The uplink power required to access Oscar 7 is no more 
than IOOW erp. However, the inability of some stations to 
hear their downlirlk signals causes them to increase power 
beyond that which is necessary, overloading the transponder 
and reducing the strength of signals to all users. 

The c ircuit of a suitable preamplifier is given here. This 
has appeared in several Oscar publications and the results 
obtained have been good. The original design is due to 
G3HAZ. The preamp can be built on a double-sided 8 by 
5cm fibreglass board or Veroboard and mounted in a 
tobacco or similar tin. 

Phase 3 contributions 
Thanks are due to the following members who responded to 
the recent announcement asking for contributions towards 
the cost of the Phase 3 spacecraft: G3PLI, G3UFP, G3XOZ, 
G4JJ, G4EZV, G8BFP, G8DTG, G8JPY, G8LTU, G8MCS, 
G8MPY, G8MSE, G80QX, G8DKU, CT3AR, ZS5YC, 
BRS23419, BRS26431 and BRS35271 and Messrs C. D. 
Ellison and S. North. D 
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C your opinion :-J 
REPEATERS 
Following publication of the Home Office letter on the subject of 
repeaters in the August Issue, letters to the editor concern ing it 
were received from: G3DNO, GM3DDE, GW3GHC (chairman, 
Bristol Channel Repeater Group), G3JAM, G3RXH (hon sec, North 
Western Repeater Group), G3UKW, G3WXZ, G3YMK (tech 
manager, Tyne-Wear Repeater Group), G4AGO, GMBARV, 
GBBJV, GBDWP, GBEOX, G8HXD, GBIAM (chairman, Coventry 
Microwave Group), GBIWA (pro, UK FM Group, Northern), R. 
Maskill (BRS35454) and S. M. Dyke. 

The views expressed In these letters were referred to during 
subsequent negotiations with the Home Office reported in the 
September and current issues. Because of restrictions on space 
it is not possible to publish these letters here, but the writers can be 
assured that their contents have been noted.-Ed 

The Editor 
Radio Communication 
Sir-Having been responsible over the past three years for running 
the UK FM Group (London) and its repeater GB3LO, I would like to 
ask the opinion of your readers on the future operation of the 
repeater. 

GB3LO has always suffered from Interference and mis-use, not 
the least of which is the idle chatter and constant minor contraven­
tion of licence regulations by legitimate stations, many ot them 
unfortunately members of our own group. In spite of close co­
operation between the FM Group, RSGB and Home Office, and 
constant diligent work by Post Office Interference staff, these 
problems continue unabated. 

London Is now well served by a network of five uht repeaters, and 
the original argument for GB3LO is less valid. My committee now 
feels that the general interest would best be served by closing 
down the repeater, but before doing this we would like to hear the 
views of as many individual members as possible, not just users 
of GB3LO but amateurs around the country who may have strong 
views on the subject. I would be pleased to receive any such 
comments, sent to me at: 21 Rosenau Crescent, Battersea, London 
SW1t. 

I will ot course acknowledge any letters received. 

H F BANDS I NTERFERENCE 
The Editor 
Radio Commun/cal/on 

D. J. Davis, G3PAO 

Sir- I have been waiting with evermounting exasperation for some 
small sign that someone somewhere is doing something effective 
to end the appalling interference from the Soviet Union in its 
blatant violation of the radio spectrum. The precise nature of the 
transmissions Is totally irrelevant to the basic principle of the rights 
of other users but since it appears to be yet another new defence 
development, 11 ls only a matter of time before the USA and other 
countries will find themselves obliged to follow suit. There will be 
an inevitable broadening of the frequency bands involved otherwise 
the pirates would interfere with one another and that would never 
do! The apparent total apathy of the authorities presumably indi­
cates that our Government is waiting to see If the technique proves 
successful. 

I am convinced that ordinary users, both amateur and commercial, 
should take what action they can in thei r own particu lar fields 
against this ridi culous and callous pollution-had either Rhodesia or 
South Africa been responsib le, I venture to suggest that our own 
authorities would be leading a massive world-wide protest. This 
letter is not politically motivated and I fully support the accepted 
ideals of amateur radio as a non-political entity, having enjoyed 
many delightful contacts with Russian hams. However, I believe we 
should give a lead to our faint-hearted diplomats along the following 
lines. 
(1) Do not contact Russian stations except perhaps to lodge a 

strong brief protest about the interference. 
(2) Russian stations to be barred from contests and contacts made 

since the date of commencement of the interference declared 
retrospectively null and void. 
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(3) Discuss the interference regularly during QSOs instead of the 
present habit of maintaining an embarrassed silence. 

(4) Write to your MP asking for questions to be raised In Parliament 
in order that a fu ll official statement may be anticipated. It ls 
high time that we had some explanation from those who are 
ready enough to demand our annual licence fee. 

If we all continue to pussy-foot about much longer, the conse­
quences for amateur radio and communications in general must be 
disastrous. 

A. A. Marr, MB, ChB, OMRO, GM3AYR 

The Telecommunications Liaison Officer comments: 
The pulse interference heard on the hf bands during recent months 
has caused interference not only to amateur stations but also to 
other services, eg fixed and maritime. It is known that the signals 
emanate from an over-the-horizon radar system associated with a 
laser missile defence system. Protests to the USSR, through 
diplomatic channels, have been made by a number of countries, 
including the UK. Protests have also been lodged with the ITU. 

The first two suggestions made by GM3AVR provoke the ques­
tion-can the Russian amateurs, who are not causing the Inter­
ference, do anything to secure Its disappearance? If not, then we 
can only run the risk of alienating the amateurs in that country 
without achieving any result. Certainly the signals have been freely 
discussed over the air and direct questions asked of Russian 
operators. 

The position Is unsatisfactory, but then so is the Invasion of our 
"exclusive" 7MHz band by Radio Peking and others. The ITU 
Convention, to which both the USSR and China are signatories, 
has the power ot an International treaty. Unfortunately these nations 
are willing to accept the benefits of such an arrangement without 
also accepting the responsibilities. G2BVN 

CONTESTS 
The Editor 
Radio Communication 
Sir-While agreeing with some of Mr Teece's points, I differ with 
his opinion that the RSGB is contest orientated. Our national 
society organizes very few hf contests. and limits the duration ot 
these to a reasonable period and, except fo r the Commonwealth, 
SSB FD and HF NFD, restricts those it does organize to one or 
two frequency bands. The rules also ask that we avoid operation in 
certain parts of the bands. 

What Mr Teece seems to forget is that we (the British) are not 
the only radio amateurs In the world, In fact we form only a small 
proportion, and other national societies like to organize contests, 
national and regional, hence the sound of "CQ CONTEST" on 
nearly every weekend of the year. 

This does not particularly worry me, I like the competitive type of 
operating, but I also like to chat and I find no difficulty in keeping 
skeds despite contest ORM, in fact I find it a challenge. 

I have always used simple antennas, either wire or verticals. 
during my 26 years on the air, for most of that time from extremely 
poor locations, ie garden of 45ft in length, but now I use a decent 
location, HMS Belfast (still only wire antennas) but this entails a 
sacrifice, a 30-mile round-trip to use my own equipment. 

Mr Teece, fight the contest ORM, it will make you a far better 
operator. 

D. Walmsley, G3HZI 
Operator ot G4EOK/HMS Belfast 

Sir-May I place on record my complete agreement with G4DBR's 
letter in the July issue. 

I often have to cease operation during contest periods and do 
wish they could leave a part of each band to those who wish not to 
take part. Even if I say I am not in the contest I still get called " Just 
a quick report for a multiplier". This is most upsetting when you 
get It every 5 or 1 Omln. 

A. J. P. Robinson, ZC4AJ/G3XEV 

Sir- The Amateur Radio Association of Bahrain has discussed the 
letter trom G4DBR, and it was the general opinion that there should 
be sections of the various bands where contest participants can or 
cannot go. This would ensure that operators have the choice of 
participation and not, as it is now, a question of sometimes having 
to get rid of a breaker by giving him a report. If there were limits of 
frequency imposed by the contest committee any violators could 
be reported to the committee and if the case is proven severe 
penalties should be imposed. 

So many thanks to G4DBR for bringing the subject to the fore and 
we can only hope that something will be done about it now. 

Les Anstead, A9XBJ 
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GE FOR ENGLAND 
The Editor 
Radio Communication 
Sir-So G3JHC wants all the callslgns of stations located in England 
changed to GE and wonders whether others share his views. 
G3AAE, who has operated mainly on cw for the past 31 years, and 
who was the first British amateur to have the letter E In his call sign, 
Is one amateur who does not for the following reasons: 
1. He is grateful that his callsign has not been changed when so 
many have been changed throughout the world for political or other 
reasons. 
2. He believes in keeping things as uncomplicated as possible In 
this already over-complicated world. 
3. He believes that the Home Office should not be asked to make 
unnecessary changes, which can only add to administrative costs 
and be reflected In possible increased licence fees. 
4. He does not believe that any GM, GW etc, station with the mental 
ability to obtain a l icence cares a jot whether English stations have 
G or GE callsigns. 
5. He has a large stock of G3AAE QSL cards. 

J. D. Kay, G3AAE 

Sir-I agree with the proposal made by G(E)3JHC with regard to a 
two-letter prefix for England In the Interest o f alignment. 

There appear to be two possible interpretations of current UK 
prefixes. Either G specifically represents England In which case 
the UK appears to be entirely English, which is a false impression, 
or G (-) represents all of the UK in which case England ts NOT 
clearly denoted. 

In either case a two-letter prefix such as GE would be more 
rational than the current single letter G prefix. 

L. D. Strange, G(E)3NY A 

Sir-Recent experience in NFD has merely confirmed my view that 
I do not want to lengthen my callsign by inserting an E In it. 

M Y OPINION ALSO 
The Editor 
Radio Communication 

J . B. Roscoe, G40K 

Sir- Well said, G2CYV! ("Your Opinion", September 1977). 
Mr Meredith's letter puts the financial aspect of the debate into 

sensible perspective. The percentage of Society funds devoted to 
the QSL Bureau is nugatory, especially when considered In terms of 
the admirable service provided, and the pleasure which so many 
members derive from that service. I do not use the bureau myself, 
but I feel that to cavil about the proportionally small expenditure 
involved would be, at best, mean and, at worst, anti-social. Selfish­
ness seems out of place in amateur radio. 

I also endorse G2CYV's views on the "fun" aspect of amateur 
radio. It is to be expected that, with the passage of time, our atti­
tudes are likely to change; what was fun 20 years ago may seem 
very small beer today. But when the fun element disappears, per­
haps we should think seriously about channelling our spare-time 
energies In a different direction. 

Reading the letters in your column over the past few years, I am 
sadly persuaded that, for many members, the "fun" of amateur 
radio has died. Where good humour and f raternity once prevailed, 
vanity, pomposity and Intolerance now seem to flourish unrebuked. 

PRESIDENT'S WORKING PARTY 
The Editor 
Radio Communication 

G. C. Moore, G3MCY 

Sir-Whal a fascinating collection of topics In response to the 
President's appeal you have published. I think the compiler should 
be congratulated for packing so much Information into one page. 

One item in particular caught my eye-" QSL envelopes not filled 
up". Assuming this is a complaint may I suggest that it is more 
likely to be remedied if it is sent to the correct quarter-the QSL 
sub-manager concerned. There are 28 of us and I am sure we all do 
our best to provide an efficient service to members. 

Without more details it is not possible to comment further but 
perhaps this letter will persuade the complainant to tell his sub­
manager so that the difficulty can be resolved. 

D. Buckley, G3VLX 
Sub-manager, G4DAA-DZZ 
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SB104 
The Editor 
Radio Communication 
Sir-I feel f must write and tell you of my experiences with my 
SB104-having read the very well prepared review of the SB104 
written by G3EDM. 

I built my SB104 from the kit during March/April 1975-thls took 
some 174 hours in construction and a further20 hours of setting-up, 
board checking etc. On initial switch-on, the second receiver mixer 
-a dual-gate mosfet-was found to have an Internal short. This was 
quickly changed and the alignment went ahead with no further 
faults. The only times the covers have been off the transceiver since 
then have been to show other interested amateurs the "guts" of the 
machine. 

I have had none of the fau lts found by G3EDM-lncldentally my 
pa transistors are by TRW-2N6456-and the transceiver has given 
many hundreds of satisfactory trouble-free hours of use. In fact, 
from the many people who work me on 80m, I am told that the trans­
mitted audio Is of a particularly fine quality. 

I have In fact done a comprehensive assessment of my SB104 
using an HP spectrum analyzer and a HP68408 signal generator­
It does in fact conform to the general specification. 

I feel that possibly G3EDM was most unfortunate with his kit-as 
was G3WFB-and I am writing to you as I feel G3EDM's article ls 
not representative of the normal run of SB104 kits. I do not, inci­
dentally, have anything to do with Heathkit professionally-my work 
takes me to rather higher planes! 

I. R. Matheson, G3RRA 

AN A PPRECIATION 
The Editor 
Radio Communication 
Sir-I am prompted to write to you concerning the very high quality 
of the diagrams, drawings, etc, which .appear In Radio Communica­
tion and other RSGB publications. I therefore would like to express 
my congratulations and appreciation to Mr D. E. Cole, whom, I am 
pleased to see, is always named on your contents page. 

I was a draughtsman for over 30 years, so I know from experience 
that "a draughtsman's lot is not always an easy one". I wonder 
whether anyone else has had the pleasure of passing him a bou­
quetl 

" Max" Miller, G3YGI 

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

Mr S. Palmer, G8HHU 
Sid Palmer died In his mid-sixties on 23 August. He was well known 
in vhf circles and was a regular anchor-man In 2m nets In the 
Leicester area. 

Mr L. Boedo-Yanez, G3EHY 
Louis Boedo-Yanez died In mid-June. He was active on vhf in the 
mld-'sixties and was a pioneer of the 4m band. 

We have also been advised of the deaths of: 
Mr J. Hoffman, G3UG, on 30 August ; 
Mr E. (T ed) Inman, G2DRA, on 15 July. 

Mobile rallies calendar 
19 March 197S--White Rose Mobile Rally, Lawnswood School, 
Leeds. Details from G4DZI. 
11 June 1978-Elvaston Castle Mobile Rally. Details later. 
23 July 197S--Cornish Mobile Rally, Truro. Details from G3NKE, 
tel Camborne 712419. 
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VHF NATIONAL FIELD DAY 1977 RESULTS 
VHF NATIONAL FIELD DAY t977 RESULTS 

WINNER : Martlesham RS and Ipswich RC (Surrey T rophy) 
RUNNER-UP: March & District RAS 

Leading GW gro up: Wulfrun CG 

Leading GI group: All-Antrim-Amaigamated 
' Leading GM group: Lothlans RS (Tartan Trophy) 

Leading GD group: Isle of Man ARS 
Leading GU/GJ group: Guernsey ARS 

70MHz leaders: Gl3FFF/P (All-Antrim) 
t 44MHz leaders: G4BPO/P (Martlesham) 
432MHz leaders: GSAGU/P (Plymouth) 
t ·3GHz lead ers : G3DY/P (March) 

Band conditions for VHF NFD 1977 were only average for mid­
summer, compared with the dx opening of 1976, so It was surprising 
to find that the scores and the numbers ot contacts made by leading 
stations were hardly affected. On 144MHz the leaders, G4BP0/P, 
actually exceeded last year's top score, to lift the Martlesham­
lpswlch group Into overall flrsl place ahead of last year's winners, 
March & D RAS. Although the top two pulled well clear of the rest 
of the fleld It Is not essential to operate from East Anglia In order 
to succeed in VHF NFD. Three countries are represented in the 
first five places, and Plymouth RC managed sixth place with a 
three-band entry. 

O n the bands 
This year's report on 70MHz repeats without apology the perennial 
grumble about once-a-year equipment and once-a-year operators. 
If equipment i s not thoroughly tested by using ii on the band before 
the contest there are bound to be problems, as the poor quality of 
some signals testified. The same applies to ,operators, many of 
whom seemed unused either to 70MHz or to mixed-mode operating. 
Some people seemed unable even to recognize their own station's 
callsign on cw, complaining about cw calls from distant stations as 
"interference". End of grumble. 

Until this year the scoring system has consistently undervalued 
70MHz, and the point was not lost on the Martlesham-lpswich 
group. Although their geographical position meant that they could 
not hope to beat the more remote stations they realized that 70MHz 
would play an Important part In their overall effort, and equipped 
themselves accordl1gly. The Information given In the table will show 
other ambitious groups where to set their sights. 

Finally, many cover sheets bore the comment that 24 hours Is too 
long for tho 70MHz part of VHF NFO; Indeed, all other 70MHz 
contests Include a compulsory overnight break till dawn. 

Conditions on 144MHz were not at all spectacular, though they 
Improved a little on Sunday as a rainy frontal system passed away 
over northern Britain. Even so, the band leaders were able to work 
over 500 Continental stations from their Suffolk site, and the denial 
of this opening to G3PMH/P further north was to decide the fate of 
the Surrey Trophy. A number of operators on the south and east 
coasts mentioned that they preferred to beam east and work 
Continental dx in relative peace and quiet, rather than brave the 
bedlam to work British stations for less reward in terms of points 
per contact. 

432MHz provided the answer to those who claim that south­
eastern stations have It all their own way. G8AGU/P on Dartmoor 
proved a clear winner, simply because he took pains to ensure that 
he could work the same number of stations as everyone else, from 
a greater distance. With top-fine equipment, other remote stations 
can do the same on all bands. 

Although most contest activity Is now concentrated at the low 
end of each band, for some strange reason the action on 432MHz 
restricts itself to the narrow segment of 432·2-432·3MHz and flatly 
refuses to spread out. One correspondent pointed out that under 
these circumstances it does not help to have stations calling CQ 
for 1 ·3GHz only, and transmi tting carriers for antenna alignment. He 
suggested that such calls are made around some nominated fre­
quency a little further up the band. How about 432·4MHz? 
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EQUIPMENT O F LEADING STATIONS 

Martlesham-lpswich Group (Suffolk) 
70MHz (G3NYK/ P): 133W p.e.p. out, 4CX250B pa; 2N3823 rf; eight 

elements at 5511. 
144MHz (G4BPO/P): 400W p.e.p. out, 2-4CX250B pa; 40673 rf ; 10/10 

at 9011. 
432MHz (G4CFl/P): 250W p.e.p. out, 4CX250B pa; BFR91 rf at 

masthead; MBM88 at 85ft. 
1·3GHz (G3XDY/P): SOW p.e.p. out. 3CX100A5 pa; BFR91 rf at 

masthead; four loop Yagis at 7811. 
B and leaders 
70MHz (Gl3FFF/P, Antrim) : 133W p.e.p. out, 4X150A pa; let rf; nine 

elements at 30ft. 
144MHz-see G4BPO/P above 
432MHz (G8AGU(P, Devon): 400W p,e.p. out, K2RIW pa; FMT4575 

r1 at masthead; 18/18 at 3011. 
1·3GHz(G3DYJP, Cambridgeshire): SOW p.e.p. out, 2-2C39A pa; 

HP35821E rf; 4ft dish at 40ft. 

Equipment on 1·3GHz Is Improving rapidly, and many stations can 
now produce tens of watts of ssb Into high-gain antennas. In the 
south of England It Is now possible to establish many contacts 
directly on 1 ·3GHz-or It would be if more stations listened on the 
band after they sign off-but the more remote stations still need 
432MHz to attract attention. Even II 1·3GHz is not yet ready to cut all 
Its links with 432MHz, the trend Is clear, and It wi ll become In­
creasingly Important that the two stallons can be operated indepen­
dently. 

T he s~oring sirstem 
Under the new scoring system all four bands carry equal weight. 
After checking, each band leader's score i s set to 1,000 points, and 
everyone else's s cores are adjusted pro rata. A group's final score 
is simply the sum of Its adjusted scores on each band. In mathe­
matical terms, the flnal scores were calculated by the formula at the 
foot of the results table, using a programmable calculator (no 
computers yet, and no Z-fold paper either !). 

Obviously the new system has its disadvantages. It is a bit obscure 
to some contestants, one of whom sald" We're not quite sure what 
you're going to do with the scores, but we hope you do!" The 
second snag is that until this report appears it is Impossible for 
groups to estimate their flnal scores and compare them on the air, 
which is a pity because hall the fun of the contest seems to be 
talking about It afterwards. As last year's report explained, the new 
system Is an attempt to avoid the difficulty of trying to weight all 
bands equally by fixing multipliers in advance, for the correct 
multipliers will depend on band conditions during the contest. 
Under the old system, the correct multipliers for 19TI would have 
been about 5 for 70MHz, 1 for 144MHz, 4 for 432MHz and 1 point/km 
for 1·3GHz; but It Is very unlikely that the VHF Contests Committee 
would have chosen those figures on the guidance of previous 
years' results. Hoving now experienced both o ld and new systems, 
which do you prefer? 

A power llmlt ? 
The special conditions of VHF NFD tend to magnify the problems 
of vhf/uhf contests in general, so this Is a good place to air the 
question of a power limit. The committee would like to see both 
sides of the argument discussed by contestants in letters to the 
editor, but would also like to remind Its "customers" that whatever 
they may wish or propose, It Is the committee that has to try and 
make It work In practice (and gets the blame if it does not). It would 
be no service to contestants If we were to Introduce rules that 
cannot readily be enforced, no matter how desirable the objectives 
may be. To set the historical record straight, the power limits in 
vhf/uhf/shf contests are at present defined by the terms of the 
licence, and have been so since 1969 for almost all contests except 
VHF NFD, from which the 25W limit was removed four years later. 

We open the debate with comments from this year's contestants. 
Cray Valley believe that a power llmlt should be introduced for 
several reasons, Including the following: all stations could run from 
one generator, or batteries: more effort would be put into antenna 
design; more stations would probably be worked because there 
would be less QRM; the whole effort would cost less to mount; 
and It would be fairer to small groups with small budgets and 
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resources. On the other side we have Horsham, who were not Poaltlon In • • ch band 
themselves using high power but did not wish to see a power limit 70 '" az 1-3 
create a "battle o f black boxes"; Southampton made a similar Po•n Name of oroup Total score• MHz MHz MHz GHz 

comment, on very surprising notepaper. Horsham also felt that a 54 WeHHARG 914 45 56 71 43 
group who were not prepared to make the effort to take high-power 

SS Northampton RC 802 81 66 32 46 
{Famborouoh & D RS 8M 62 90 46 24 

equipment to some high site did not deserve to do well In the 56 N otth Llverpooi RC 8M 75 101 2 
contest. Having now set the ball rolling, the committee will retire to 58 Vedl1 Wlrelu1 Group 871 36 56 32 
the sidelines and watch t he debate with interest.• 59 Preston ARS 843 12 79 

liO Guernsey ARS 798 23 71 85 
Postscrlpt.s &I Mld·Choshlre &. Warrington 

N o prizes next year for the most original short name for a contest CG 7114 83 54 59 
62 Chlchosler D ARC 737 11 30 53 36 

group." All-Antrim-Amalgamated" Is suspected to be a front name 63 W lndscalo AR&.ES 725 53 41 
for the MAFIA contest group. W hich Devonian wishes more than 64 491 ATC 680 86 27 21 
ever that his 1 ·3GHz gear had been working? Leicester are sending 65 Calerham RG 648 liO 81 74 
their operators on a handwriting and geography course. Who will 66 Harlow Group and Harlow 
be the first to work a real ZB2 on 70MHz? Or 144MHz? And which &D ARS 632 68 35 30 

144MHz leader worked the entire contest with a broken coaxial 
67 Chlooonham & D ARC 607 27 40 

cable b etween converter and receiver? 
68 U ol Surrey EARS 604 36 39 
69 Nunsneld Hou10 

G3SEK Community Auoc ARG 5'6 50 87 go 
70 G. M. Taylor, G8HVY 588 8 

• No undertahlng can be given to publish all letters received on this 71 Vorulam ARC 568 56 78 

subject because of space /Imitations, but any not published will be 72 Vang• ARS 5&6 35 44 

forwarded to the VHF Contests Committee-Ed. 73 South of Scotland VHF/UHF 
CG 500 u 

74 RAF Soaland ARC 493 50 46 
75 Bell Hiii Bombers 473 58 98 
76 Hatlut CG 457 32 73 

FINAL RESULT S 
77 Mid-Suss .. ARS 439 59 51 
78 Oonby Dalo&. Spon Valle)' 418 66 84 83 47 
79 M•ldenhond & D ARC 393 92 68 31 

Position In oach band 80 HaYerlng & D ARC 388 65 78 
70 1U 432 1·3 81 Yoovll ARC 381 44 77 

Poan N ame of group Total score• MHz MHz MHz GHz 82 Covenlry ARS 372 76 89 62 39 

Mortlesham RS & lpawlch 
83 Melton Mowbray RC G 353 73 61 
84 Miiton Keinco & DRS 339 82 54 

RC 3,~ 19 1 3 2 85 Ealing & 0 ARS 336 69 55 !M 
March A 0 RAS 3,009 20 6 4 I 86 Torbai ARS J U 76 69 
WullrunCG 2,2'6 14 3 6 18 87 Addlacombe ARC 299 12 
Horwelt ARC 2,244 40 17 5 3 88 Perth & D ARG 284 67 !18 87 
All·Antrlm-Ameloomatod 89 WEADCOG 273 90 67 CG 2.141 1 25 16 10 00 Norfol~ ARC 212 6C 81 
Plymouth RC 2,117 9 38 I 91 Scarborough AAS 267 69 78 

7 North Kent VHF/UHFG 1,888 17 7 13 2& 92 Coulodon CG 233 94 12 
8 Stockport RS 1,177 39 22 9 6 93 Edgware & D RS 213 94 74 
9 Ebor Group 1,802 4 21 12 

{ CMt Aviation ARS 195 70 97 
10 Albright & Wiison ARS 1,800 22 8 21 17 !M 

North Humb.,olda VHFG 195 67 88 II Bracknell ARC 1,m 34 18 24 ' 96 Thanet RS 18& 73 74 91 
12 Reading&. D ARC 1,760 49 16 10 7 97 P. D. Aogu1, G3VZD 185 75 86 
13 Lott:.lans RS t ,71• 6 11 2S !18 P. T. Gasllin, GSAYY 152 79 38 
14 H eretord CG and Poole 99 Bolton & D ARS us 72 93 

ARS 1,607 15 25 7 100 St Andrew's Luton 
15 Crystal Palace & D RC 1,606 64 s II 35 Vonbte Scouts 125 96 114 
16 Nor1otk VHF/UHF CG l .S93 16 4 66 37 101 Norweb ARC 71 74 100 89 
17 Leicester RS 1,589 30 19 49 5 

18 {Sotoo ARS 1,583 33 40 22 8 •Total score . 70MH.r: acore >. 1,000 + 144MH.r: t:core x t ,ooo + 
l.411 Minute CG 1,583 21 45 29 g 

20 Horsham ARC t .567 31 9 17 40 
70M~1 leader'11coro 144MHt. l eader'• score 

21 RS ol Harrow 1,518 41 12 37 " 432MHt score x 1,000 + 1•3GH1 acore x 1,000 
22 The Magnificent S...,on 1,503 2 29 60 
23 Hull & D ARS l,468 26 13 50 15 

432MH.r: leador•a acoro 1 ·3GHz le:)dor'• 1cou1 

24 NewQuay &. 0 ARS 1,455 7 34 43 
25 AyrARG 1,424 5 S2 41 
28 Donca.ster MIHE ARC 1,420 23 46 30 20 70MHz band results 
27 l slo ol Man ARS 1,347 3 14 
28 Soulh Birmingham RS 1,348 29 60 35 14 Po an CaJlalan (/Pl Polnta QSOs ORA BHtdx Km 
29 Mansfield RS t,341 32 20 18 I Gl3FFF t,382 97 X011 GU4ASO/P 620 
30 Soulhoato RC t,327 28 42 34 25 2 GM4BVE 1,359 88 XP52 GSMLS/P 610 
31 Sulton A Cheam RS 1,288 13 31 13 3 GD3YEO 1,353 119 XOG7 GU4ASOI P sso 
32 Surroy RCC 1,279 SS 24 2& 29 4 G3UUT 1,302 120 Z055 GU4ASO/P 64C 
33 G3TAL Group 1,262 35 46 15 5 GM3WIL t .290 Ill) XP76 G3MLS/P 560 
34 Worthing & D ARC t,259 25 39 31 " 6 GM4DIJ 1,281 93 YP42 G4DW8/P 560 
35 Dunstable Downs RC 1,2S8 51 72 23 16 7 G4ADV 1,225 88 XKS4 GM4CXP/P 1520 
36 Nowbury & D ARS t,243 47 62 33 19 8 GM4CXP 1,173 83 YPl8 G4DWB/P 660 
37 ARC ol Nolllngham 1,203 42 43 25 42 g G3UVS 1,138 100 Yll21 GM4CXP/P 565 
38 MartleltCG 1,183 27 23 42 10 G40WB 1,050 70 XK63 GM4CXP/P 650 
39 Echellord AR S 1,177 37 SI 20 11 G4EUZ 1.013 97 Z022 G3XCS 440 
40 Groat Lumlei ARf.ES l,183 11 53 56 12 G3KUE 979 "' YNl8 GU4ASO/P '70 .. Border ARS 1,083 8 70 82 1S G4ADM 966 125 ZN71 GM4AWA/P 375 
42 Shtftord & DRS t ,079 43 57 38 .. 14 GW3WCS Ml 124 YMoU GM4AWNP 449 
'3 Northern Holghlo ARS l,069 18 37 76 46 15 GW4CN'f 932 120 YLOS GM4CXP/P '20 
44 Bristol &. Cerdlff/NewpOr1 16 G3ZIG 111)7 07 AM06 G4DWB/P 540 

CG 1,068 57 28 58 34 17 G3TAA 8M 104 ZK21 GM4CXP/P 582 
45 Soulh•mpton RC and 11 G3UGF 887 104 ZNll GU4ASO/P 475 

RSGB Grouo 1,036 48 33 80 28 19 G3NYK 883 105 AM&7 GM4BVE/P 578 
46 Gultdlord & D RS 1.on 44 61 65 33 20 G3VCV 855 119 AM51 GM3ZBE 560 
47 Grafton RS 1,001 52 63 63 27 21 G48EZ 850 122 Yl.20 GM3ZBE 609 
48 Bodlord VHF/UHF CG !188 54 84 52 23 22 GW3UEY 840 113 YMS4 GM4AWA(P 460 
49 MedwrtY ARS & 811101 

23 {GU4ASO 835 72 YJ47 Gl3FFFI P 620 
VHFG "63 68 15 19 G4BZD 835 100 ZNU G4DWB/P 460 

so Clllton ARS 960 59 86 47 22 25 63YHM 82& 112 ZK09 GM4BVE/P 585 
St Soulhdown ARS 9'7 77 2 64 26 G3AMW 817 81 ZOBO G4DWB/P 560 
S2 Crawley ARC m 38 49 70 27 G4AOL 80ll 110 AKll GM48VE/P 620 
53 WealKentARS 925 46 58 55 28 G4ASR 790 • YL.57 GM4CXP/P 490 
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....... C&llalon (IP) Point.a QSOa QRA B est dx Km Po•n C&llalan (JP ) Point.a QSOa QRA Btttdx Km 
20 G4EOF 784 122 YM50 GM4AWA/ P 445 41 G3WIN 2,508 259 Y054 FIBRM/P 655 
30 G3HYH 182 116 ZM36 GMJZBE 530 42 G3SFG 2,478 332 YL57 DLDAN 621 
31 G3NPF m 111 ZKoll GM48VE/P 605 43 G6CW 2.~ 351 ZM04 F18BD 565 
32 G3XWZ 7e8 110 ZN62 GU.CASO/P 405 44 G3XFW 2,484 300 YK05 GMBFFX fi90 
33 G4AZS 751 115 YM48 GMAAWA/ P 440 45 G4BBR 2,453 331 Yl.20 DK3111/A 633 
34 G4DDL 756 123 Zl.26 GM3ZBE 526 46 G3UER 2,360 311 ZN44 DLDWU 605 
35 G3TAL 752 73 Z056 G4DWB/P 557 47 G3XBF 2,310 314 AL21 DLDKS/ P 605 
36 G3WIE 745 M ZK25 GM4COP S70 48 G3SHK 2,290 202 Z056 DJ4GC/ P 734 
37 G3TOR 743 102 Zl.66 Gl3FFF/P S70 49 G3WSC 2.282 327 ZL80 GM8MJV/ P 669 
38 GSTIR 727 99 ZL80 GM4BVEJP 601 50 GW31TZ 2.260 203 YN7S PAONYM/ P 636 
311 GJZOD 711 100 ZN61 GU4ASO/ P 424 S1 G3UES 2,220 298 Zl.66 GM8FFX 730 
40 GSRP 716 110 ZL33 GM3YZU/P 576 S2 GM3KJF 2,100 1n XP76 F1BRM/P 740 
41 GSMLS 715 99 ZK10 GM4BVEJP 610 53 G4FUT 2,013 242 Z022 OH6JG/ P 625 
42 G4EKW 711 103 Z.M04 G4DW8/ P 420 54 GJZTT 1,165 311 YN67 FIOUN/ P S80 
43 G40RS 710 116 ZM79 GM4BVE/P 501 SS G3UUP 1,MO 315 ZL2G G140BB/ P 542 
44 G3PJX 70ll 109 ZL69 GM4BVUP 560 56 G6HCI 1,903 236 YK19 HBtAYX/P 762 
45 G3NIL 1184 91 YK19 GM4BVEJP 547 57 G3FJE 1.897 285 ZM79 GMBMJV/P 548 
48 G401X 591 103 AL61 Gl3FFF/ P S65 51 G3WKS 1,196 215 AL61 HB9MGC/ P ~ 
47 G3WOI e84 102 lL53 GM4BVE/P 527 St G3ZMS 1,890 242 ZK10 Gl4FEE/P 57S 
48 G4CVI 673 M ZLS2 GM30BC S50 60 GBLHC 1,U1 215 YM50 DFIJC 630 
49 G3MOT 659 112 ZLS4 GM4BVE/ P 540 61 G6GS 1.827 293 ZL6t FIDUH/P 645 
50 G3ZBI 658 M ZN61 GM4BVE/P 320 62 G2CPM 1,821 274 ZL53 PAOJCA/ P 728 
5t G400C 648 104 ZLt8 GM4BVEJP 527 63 G3AFT 1,754 340 ZL29 DK31K/A 553 
52 G3ZKE 633 101 ZL29 GM3Wll.JP 54S 64 G4ARN 1,732 187 AMOS OKOAG/ P 570 
53 G4EOV 615 63 Y054 G3WIEJP 430 65 GM8MJV 1,723 t17 YQOB G8FUF/ P 6$2 
54 G4FEV 614 t02 ZM68 GM4BVEJP 484 66 GBLEO 1,851 242 ZM45 PAONYM/ P 507 
S5 G3KGA ll03 83 AL68 G03YEO/P 610 67 G4ERG 1,609 200 ZN07 G4CRCIP 525 
56 G4COZ $64 92 ZMllO GM4BVEJP 485 88 G8AJR 1,573 237 AL02 GM8FFX 592 
57 GW3MGS 581 79 YL25 GM4DIJ/P 3118 69 G4BP 1,$39 t83 zo51 G3XC/P 520 
51 G3PVW 573 73 YKO!I GM48VEJP 542 70 GM8110 1,4n 147 YP18 G4CRC/P 6S7 
59 G3WMR 554 03 AL52 GM4BVE/P S80 71 GU3HFN 1,448 148 YJ47 PEoGPL 560 
60 G3GKF 548 88 ZL60 GM4BVEJP 570 72 G80DC 1,430 239 ZLt8 GM4FHF 590 
e1 G3GWB 629 70 ZM45 GM4BVEJP 435 73 G4FOX 1,418 214 ZM26 OKOZM 620 
62 G4FOW 517 87 Zl68 GM4BVEIP 560 74 G3DOE 1,390 t 75 AL56 F&OKC 810 
83 G4CAX 504 M YN67 GU4ASO/ P 460 75 G3YZO 1,370 107 ZN61 DB6BX 8t9 
64 G300U 422 53 AL45 GM3Wll.JP 555 76 G3NJA 1.369 171 YK33 GM4AOR/P 540 
65 G4GDG 335 17 Al.2t G03YE0/P 428 n G30QW 1,357 t82 ZM47 F6CVH 530 
66 G3SVC 324 50 ZH32 GM4BVEJP 325 78 G3VER 1,314 
67 GM4AWA 205 25 YQ44 G3BEZIP 510 79 G4GBW 1,m 276 AL21 OK31K/A 533 
ell G5MW 268 44 AL43 GD3YEO/P 4S2 80 GBGlS t,24t 141 YN18 PAOZAZ/P 580 
w G4CJJ t60 36 ZL26 GM3Wll./P 465 81 GM4AGG 1,178 134 XPO!I G4CRC/P 576 
70 G3GOU tsa 4S ZL38 G3UUT/ P 30t 82 G4AKG 1,129 211 ZL60 Gl4FEE/P 541 

71 G4ETU 137 29 ZK07 G3UUT/P 370 83 G8MKC t.073 201 Zl.06 OLDAN 480 
72 G4.AGJ 73 18 YH38 G5RP/ P 2fO 64 G4FNS 1,052 168 ZM68 F6CVN/ A 515 
73 G600E 35 7 ALS6 G3TAA/P 240 85 G4CDO 1,037 t91 ZN32 OHSJG/!' 530 
74 G3XST 27 ti YH28 G03YEO/P t60 86 G3GHN t ,035 173 AL52 GM3KJF/ P 525 
7S 63XMG • 4 ZN61 G3WZN 75 87 G4ELO t,003 t 91 ZM64 GMBMJV/ P 530 
7S G3UOL 6 2 ZM63 G4AOM/ P 112 88 G3EEO 1,002 t60 ZN71 ON4Yl 51S 
77 ~WOK 4 2 AK03 G4GOG/ P 73 89 G2ASF tn tS2 ZM63 PAOJCA/P 509 

G5HD 90 G6MWV H3 t53 AL12 DK7BH/P 540 
91 G2ZUM 927 174 lL66 FSEUL 8t8 

144MHz band results 
92 G3WKX 880 180 Zl37 OLDAH 550 
83 G6WY 820 114 YN38 PAOZ.AZJP -Poan Callalon (IP) Point.a QSOa QRA Solt dx Km 94 G6KKC 791 167 Zl59 GM3WFW/ P 542 
95 G3ASR 765 192 ZL39 ONSPl.JA 440 

t G4BPO • •• 71 727 AM67 SM6FYJ 91S 1111 G8LVS 721 143 ZL1t GM4AOR/P 447 
2 G8BOX 6,703 571 AK03 OZ&OL m 97 G 4CAA 720 lllO ZL38 Gl4FEE/P 490 
3 GW8BHH e,380 603 YM44 HB9AYX/P 938 98 G3ZKA 540 83 YKO!I GM3WFW/P 542 
4 G4BEW 5,91111 505 A M08 SM6FYS 865 aa GM4EAF Ste 54 YQ44 G3XC/ P 685 
5 G3VCP 5,638 534 AL45 DC7HM 640 too GBFOL 364 56 YNZI G4CRC/ P 440 • G3PMH 5,791 542 AMSI OLDJR/P 960 t01 G3VXK 95 2f; ZH61 G4CRC/P ~ 
7 G8FUF 5,075 489 ZK21 HBaMFJ/P 787 

• GW30XO 4,068 537 YM54 OKOZB/P 780 144MHr LISTENERS RESULTS 
t G3TNO 4,541 489 ZK08 FSHH 681 Posn Station Polnta QSOa QRA B eatdx Km 

to G4CRC 4,364 3 1t XK63 GM8FFX 780 
11 GM4AOR 4.041 332 YP42 FtBRM/P 755 I BRS15622 685 141 ZL.40J GM4AORJP 485 
t2 G3EFX 3,544 393 ZK10 f10XB 735 2 BRS32525 449 140 AL41C G4CRC/P 407 

ta G8GBY 3,447 308 zoso 088AT/P 8t8 3 BRS38957 384 58 YN56F G4CRC/P 389 

t• G03FLH 3.327 320 X087 G400Y/ P 515 4 BRS34740 304 S6 F6AGV/P 379 

ts G2FJA 3,317 402 Al43 GM8FFX 640 5 BRS33823 281 87 Zl.27J G8GBY/P 273 

t6 G4CCC 3,313 422 ZL54 OK7BM/P 882 6 BRS38519 241 39 ZLS2C G4FUT/P 432 

17 G3PIA 3,252 431 ZL33 OLOSO/P 61t GJ'IPX 
ta G4BRA 3,251 432 ZL26 GM4TKV/P 654 432MHz band results 
It G3LRS 3,123 414 ZM38 DKOZB/ P 634 
20 GSGRL 3,122 398 ZH62 OK7BN/ P 68!1 Po1n C&llalgn (JP) Point.a QSOa Q RA Bestdx Km 
21 G3JFO 3,071 319 ZOSS F&CTT/P 570 t GBAGU 2,160 186 YK21 PAOEZ 635 
22 GBGAJ 3,054 4S2 ZN61 F10SQ/P 630 2 G3JQA 1,896 217 ZN61 Df1EO 650 
23 G4DZO 3,044 366 AK11 HB9MMC/ P 645 3 G4CFI 1,742 185 AM67 HB9AOF/P 702 
24 G40DY 3,032 329 AL66 OLDLll/P 720 4 G4BEL 1,603 IOS AM51 DFIEO 53S 
2S GW3WRA 3,030 374 YLD5 ON4NH/ P 670 5 G3NHG 1.427 179 ZL33 OFtEO 7,600 
28 Gl4FEE 2,995 235 xon F10PU 817 6 GW3UBX 1,379 161 YM44 PAOJCA/ P 625 
27 G3VRE 2,928 366 ZL52 OJOJWA 607 7 GW30BO 1,287 150 Yl05 PAONYM/P GtO 
28 GWSBI 2.926 an Yl.2S OLOWU 70t 8 GBHVY 1,269 145 YK28 OC6MV 599 
20 GM3WFW 2.,923 231 XP52 FGCTT/ P m 9 G6UO 1,249 186 ZN61 PAOJCA/ P 540 
30 G31ZO U&'i 341 ZK07 DC8TK 680 10 G3AKF 1,142 162 ZLS4 OF1EO 515 
3t G3LCH 2,873 347 ZN71 F1BEZ/P 615 ti G3FZL 1, t40 14S AL45 PAOTHT 412 
32 G8LSS 2,832 360 lL17 GMBFFX 580 12 G6FIS 1, 124 114 ZOSS ON5EB 525 
33 GBFAB 2,831 356 ZLS2 GM8FFX 639 t3 GBAYN 1,088 120 ZK21 DF1EO 620 
34 G3XC 2,1128 228 XK54 GMUIJV/ P 740 14 GM40MZ 1,079 102 X026 G48BW 510 
3S G3YCW 2,783 367 AL33 GM6MJV/ P 620 15 G8CLY 1,002 108 Z056 ON&AT/ A 512 
3S GW31GQ 2,754 332 YM75 GM4FNF sn t6 Gl3VPK 969 78 X011 G<FKI 525 
37 G2SU 2,717 33e ZNl1 OLOWU 65S t7 G3WZT 952 133 ZKoll PAOJANI P 560 
38 G3ULH 2,157 271 YK21 PAOZAZJP 536 t8 G3GQC 944 132 ZN62 PAOSIP/A S25 
39 G3WOR 2,688 389 ZKOt GM3WFW/P 584 1t G6BIS 6llO 122 AL43 GM3HAM/ P 515 
40 G3SRT 2,578 342 YM48 OLD KM 620 20 G2HOJ 848 127 Zl.615 Gl3VPK/P 570 
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Poan Call1l11n (JP) Polnb QS 0 1 QRA Bestdx Km Poon C allolan (JP) Points QS01 QRA Butdx Km 

21 GW3NZS 808 105 YM54 PAONYM/P 612 14 G30HM 2,7ll2 26 YM50 G3XDY/P 224 
22 G3VZG 806 124 YM46 F6BHL ~ 15 G3PQY 2,639 16 zoao G4ALE/P 308 
23 G4ARD 794 12'4 ZL18 PAOPX 520 16 G4CPE 2,633 28 ZL18 G4CBW/P 183 
24 G4DDN 785 128 ZL26 GM3YFV/P 517 f7 GW3TGL 2,626 19 YM54 G l3VPK/P 330 
25 G3EKW n3 110 ZM04 18 GW30NP 2,570 18 YM« G3XDY/P 310 
26 G8TB 760 106 AL66 DB6BX 445 19 G4EFE 2,299 30 ZL53 G3XDY/P 210 
27 G8AMD 753 127 ZM64 PAONYF/P 490 20 G3WHL 2,241 20 ZN44 Gl3VPK/P 331 
28 GM3HAM 731 69 YP42 G3THTI P 573 21 G8AMD 2,181 26 ZM64 GW30NP/P 137 
29 G4ERP 730 115 YL20 GM3YFV 455 22 G4DBW 2,043 21 AL52 G4CBW/P 260 
30 G3WHL 713 96 ZN« PAONYM/P 504 23 G3WTP 2,033 22 ZM68 G4AEL/P 182 
31 G8GCP 706 112 ZK09 PAoJCA/P 465 24 G3UAA 1,765 24 ZL66 GW3TGL/P 2Q2 

32 G3XTT 698 116 ZM45 PAONYM/ P 507 25 G4AEZ 1,725 15 Yl57 G3DY/P 230 
33 G4EEE 684 106 ZL53 PAONYM/P 514 26 G3XPU 1,704 17 ZK21 G3DY/ P 241 
34 G4AEZ 664 88 YL57 PAOVV 490 21 G4DWZ 1,589 25 Zl29 G3DHM/P 153 

35 {G8UT 661 gg Al02 GISVPKJP 523 28 G5HD 1,543 17 ZL52 G3XDY/ P 218 
G8KOS 661 105 YM50 PAOZAZIP 453 29 G8TB 1,521 14 Al66 ON6AT/A 173 

37 G3HBR 644 101 ZK10 G3BW 458 30 G6UT 1,488 IS AL02 ON6AT/ A 258 
38 G<BWP 642 104 ZM79 PAOJCA/P 425 31 G3VCT 1,296 22 ZL37 G3XOY/ P 155 
39 GW4EDW 633 87 YM75 PAOEZ 564 32 G3WXC 1,280 15 ZK2S G3DY/ P 205 
40 G8KBK 599 103 ZL52 GM3HAM 488 33 G4ECF 1,250 23 ZL59 G8AMD/P 120 
41 GM3THI 563 50 XP16 G3THT/P 520 34 GW3FYX 1,187 9 YL25 G3DY/ P 235 
42 G3XUS 554 87 AK11 Dl6MV 425 35 G3FZL 1.161 12 AL45 PEOMAR/P 245 
43 G3THT 552 so XK54 Gl3VPK/ P 490 36 G2DSP 941 14 ZK07 G3XPU/ P 9'2 
« G3ELM 5« 104 AL33 DC6MV 385 37 G8AWZ 878 7 AMOO G4DGU/P 229 
45 G<FK I 530 92 AL21 38 G8AYY 689 9 ZN71 GW3TGL/ P 130 
46 G4FRS 522 94 ZL66 DC6MV 491 39 G4DSF 646 8 ZM63 GWJONP/P 126 
47 G4DBW 620 101 AL52 GM4DMZIP 495 40 G3WZT 581 8 ZK08 G4DGU/P 108 
48 GW3LAI 515 78 YN7S PAOZAZIP 544 41 G4EIY 577 11 ZM79 G4DGU/P 100 
49 G8LM 495 80 ZM38 PAONYM/P 471 42 G3TVY ~ 8 ZM04 GWSONP/P 144 
50 G8GLM 489 54 zolio G8AGU/P 458 43 G4EKE 528 6 YK19 G3UQH/P 180 
51 G4CXT 488 86 ZK10 PAONYM/P 420 « G8GPZ 470 7 ZK09 G3XPUIP 110 
52 G8FMG 485 93 ZM68 PAOVTW/ P 435 45 G8ACE 450 8 ZL73 G4AEZ 97 
53 G2DSP 472 74 ZK07 DF1EO 560 46 G4DZU 216 6 ZN11 G4CBW/ P 55 
54 G8HUH 471 82 ZL06 Gl 3VPK/P 455 47 G3SDY 179 7 ZN32 G4FXW 39 
55 G4BWH 465 85 AL51 DF1EQ 485 48 G80LZ 125 2 ZM45 G3UOH/ P 100 

56 {G3RND 449 63 ZK25 DF1EQ 581 GIFZL 
G4FRD 449 45 2022 G8AGU/ P 460 

58 GW6YB 436 70 YL25 PAORPl/P 447 
59 G4CDA 432 77 YN67 
60 GM3YFV 425 36 XP52 G3SOU/ P 538 
61 GBEPT 418 83 ZM26 PAOCKV/ P 440 other 62 G4DSF 417 73 ZM63 PAONYMIP (;04 

63 G4DWZ 410 92 ZL29 PAONYM/ P 410 
64 G8FEU 408 58 AK03 DF1EO 445 

contest 65 G3TLM 396 90 ZL69 PAONYM/P 428 news 66 G8ECN 383 49 AMOS F1ECI 563 c ~ 
67 GBMWV 357 63 ALt2 DCSMV 410 
68 G3VCT 355 79 Zl37 PAONYM/P 450 
69 G8HJA 344 « YK33 G8CLY/P 445 
70 G3GRO 321 68 Zl80 GD8EXI 459 
71 G888N 319 57 YK19 G8CLY 390 
72 G4FUR 311 83 ZL59 PAOZAZIP 
73 G4FDX 298 70 ZL17 PAONYM/ P 440 

74 {G3TWJ 274 60 ZL60 PAOHWE/P 380 The Commonwealth Contest 1977 results 
G8FAT 274 82 ZL39 ON6AT 275 The 1977 event seems to have been conducted under very simi lar 16 G4ENR 225 49 ZNt1 ON6AT 475 

n G3CMH 223 37 YKOS ONBAT 445 conditions to the previous year. Conditions for stations in Europe 
78 G4EEV 203 29 ZOSS G8AGU/P 450 were rather indifferent while trans-Pacific paths for Australia, New 
79 G8AYY 179 31 ZN71 Gl3VPKJP 322 Zealand and western Canada were very active. T he HF Contests 
80 G3SOU 172 35 ZL52 GM3YFV/P 522 Committee was delighted to find a 10 per cent Increase in the 
81 G4ARN 165 21 AMOS G8AGU/P 405 number o f logs for the transmitting section. This must be partly due 
82 GM8BOX 159 19 YP18 G3NNG/P 457 to the excellent publicity for the event In Australia organized by 83 G8KMK 109 3 1 ZN32 PAOZAZJP 430 
84 G81XK 95 29 ZL19 ONSAT 285 John Tutton, VK3ZC, and Eric Trebi lcock, BCRS195. We regret the 
85 GU8BPN 72 10 VJ47 G3XUS/ P 250 poor publicity in New Zealand and Canada but are taking steps to 
86 G3XVA 65 27 ZN61 GW3EDW/P 154 improve this for next year. 
87 GM8JZY 30 6 YQ« G6UQ/P 360 The overall winner this year Is Peter Watson, ZL3GQ, whose 
88 G8FEK 29 7 ZN07 G8ACN 205 excellent signals on all bands gave him a total of 347 QSOs. Last 
89 G8FDL 23 7 YN28 GW30BD/P 195 year's w inner, Lee Sawkins, VE7CC, Is In second place. For the 
90 G8KGC 22 12 ZN71 GW4EDW/P 120 
91 G3DOE 8 4 AL56 G8CPK 90 fifth year In succession, A l Slater, G3FXB, wins the Col Thomas 
92 GM8MOO 6 4 YQ08 GM8AZS/P Rose Bowl as the leading UK station. 
93 G8EQY 4 2 ZM47 GBCRN JC In the single-band sections, 14MHz Is the only band to attract 
94 {G3THQ 1 1 ZL26 G8FAT/P 39 many enMes. The leader here is Stuart J essen, G4CNY, who made 

GM4AGG I I GM3VQJ 108 QSOs. In second place is Chris Page, G4BUE. The overseas 
BRS33823 80 30 ZL27 G3UQA/P 180 leader on 14MHz Is S. Coleston, AX4XA, who had 91 contacts. 

GSACJ 
G4CNY used a T4XC/R4C combination with a 2-el quad and 

1 ·3GHz band r esu lts 
AX4XA used a FL200/AR88 with a 3-el Yagi. 

As last year, the number of entries in the listening section is 

Poan C• ll•lun (JP) Points QSOs QRA Bestdx Km disappointing. Last year's winner, Eric Trebilcock, BCRS195, again 

1 G3DY 9,998 60 AM51 Gl3VPK/P 462 wins the Receiving Rose Bowl and deserves congratulations on his 
2 G3XOY 8,387 46 AM67 G3AUS 384 36th " BERU" entry. 
3 G40GU 7,024 52 ZL33 PAOEZ 480 
4 G4AUC S,041 45 ZL26 Gl3VPK/P 465 
s G3TQF 4,484 36 ZM36 Gl3VPK/P 413 
6 G4CBW 4,387 33 ZN61 GIJVPK/P 385 TROPHY WINNERS 
7 G3ULT 3,846 41 ZL45 G3LOR 216 Sen ior Rose B owl P. W. Watson, ZL3GQ 
8 G3UQH 3,750 29 YM48 G3XDY/ P 261 
9 G<ERP 3,578 29 YL20 G3LOR 246 J unio r Rose B owl L. Sawkins, VE7CC 

10 Gl3VPK 3,550 10 X011 G30Y/ P 482 Co l Thomas Rose Bowl A . J. Slater, G3FXB 
11 G3HBR 3,065 25 ZK10 PAOEZ 382 
12 G4ALE 2,987 34 AL51 G3POY/ P 306 Receiving Rose Bowl E. W. Trebilcock, BCRS195 
13 G4COR 2,797 21 ZNl1 Gl3VPl</P 362 
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Comments 
All the comments Included with the logs were read with Interest by 
the committee. There would appear to be no great dissatisfaction 
with the rules. The only area of debate is on the duration of the 
contest, with a few entrants preferring a resumption of the 48-hour 
period or similar with rest periods. There Is some comment on the 
continuing clash with the WSEM contest. Unfortunately, although 
RSF (the USSR national radio society) Is a member of IARU and 
has the facility of advertising its contests calendar In the IARU 
Journals, it continues to be Impossible to find out in advahce the 
dates of these contests. In addition, given the very full contest 
calendar at this time of the year, unless the contest were to be 
moved to a completely different period it would be difficult to find 
an alternative date. 

Hope to be licensed for next contest-A8312. 
Band conditions poor. Activity up. Thoroughly en)oyable-VK2BPN. 
Poor publicity In VE-VEtBHA. 
Your publicity Is woeful-ZLIA/Z. 
Do not like the excessive CQs. Maybe CO machines should be 
banned-VE2WW. 
Keep " BERU" as it ls-G3DYY. 
First serious CC. Looking forward to next year-VE3DU. 
Contest exceedingly borlng-G4ALG. 
Was only t old to QSY once-and that by an SP stn calling VS5MC­
G8D/. 
Competed In first BERU in 1930. Perhaps I should get some points 
for good attendance-VK2NS. 
Contest marred by WSEM clash. LF bands disappolntlng-G3KSH. 
Poor publicity In ZL. Enjoyable contest. Back next year-ZL28R. 
Conditions good. Activity from Africa/Asia poor-VSSMC. 
Some difficulties as QTH (HMS Belfast) is open to the public 
during the day-G4EOK (G3HZL). 
Not much sign of conditions Improving. Maybe '78-Z"1HV. 

Our grateful thanks to all who sent In logs and congratulations to 
the trophy winners. Check logs from G3AZ, G3KDB and VK3PT are 
11ratefully acknowled9ed. 

D.J.A. 

TRANSMITTING SECTION 

Po1n Callolgn Polnla Po•n Callalan Po Into 
1 ZL3GQ ,,777 

47 {GM30XC 1,270 
2 VE7CC 4,696 VK5KL 1,270 
3 V E7UZ 3,856 49 G3PVA0 1,255 
4 ZL28R 3,658 50 VE2DZE 1,225 
5 VE3AKG 3,656 

51 {G2HLU 1,215 
6 G3FX8 3,1533 ZL1HV 1,215 
7 GSMXJ 3,481 53 AX4XA0 1,211 
8 VK5NO 3,431 ~ ZL1AIZ 1,18.!li 
9 ZL28CO 3,353 55 Zl.2AUP 1,160 

10 VK28PN 3,293 58 G3ESF 1,130 
11 VE3KZ 3,278 57 ZL38K 1,111 
12 VEICD 3,180 58 GW3MP8 1,110 
13 VS5MC 3,115 59 VK7JB 1,075 
14 9H1CH 3,060 60 VP2MJ0 1.045 
15 VK2GW 2,925 61 VK7RY 1,000 
18 G3DYY 2,585 62 G3GC 9118 
11 V01AW 2,544 53 VE3GCE 974 
18 ZD8DO 2,525 64 VE3DU 935 
19 VK78C 2,455 65 VE3EJK 920 
20 9J280 2,335 68 VE1es•• 910 
21 G6CJ 2,325 67 G3VDW0 895 
22 GSRI 2,258 68 GSND0 875 
23 AX3X8 2,250 69 G3KAA 845 
24 VE2WW 2,188 { G3VDL IMO 
25 VE38WY 2,236 70 GJVW IMO 
26 VK3ZC 2,128 72 G4ALG 810 
27 VK3XU 1,990 73 G5MY 783 
28 G2QT 1,8'5 74 VP80N 7&6 
29 VE31R 1,800 75 G3JKY 7'° 
30 VE1EP 1,720 78 ZE3JO 735 
31 Z82CJ 1,708 77 VEIBHA 730 
32 5Z4LW 1,6e5 78 AX•XJ0 711 
33 G•CNY0 1,647 78 G3AWR 705 
34 G48UE0 1,641 80 VK2NS 690 
35 VK5DL 1,600 81 G8QZ 878 
36 VK7CH 1,578 82 VE6AVO 860 
37 VK7RO 1,585 83 GM4GK 5'5 
38 G4EOK 1,553 8' AX7HE 041 
39 VK3YK 1,536 85 G3ZDD 040 
4-0 G3KSH 1,485 86 VE2Q0° ll30 

" G4FAM 1,410 87 {VK4KX 610 
42 G3E8H 1,375 VK8VK0 810 
43 G3SJE 1,355 89 G3VLL 599 
44 VK6A0 1.325 90 G2AJB 585 
45 VESAPN 1.308 91 VK2XQ 575 
'8 VE7AZG 1.278 112 VK2HC 1548 

806 

Po1n CaJ11lgn 
93 VK5SM0 

94 VU2GO 
95 VEIEK0 

96 AX3KS 
97 VE3CXL 
96 VK3CG 
99 Gao1• 

100 {G8NK 
VK3RJ .. 

Po•n 
1 
2 
3 

• f4MHz &Ingle bend 
• • 21 MHz slngle band 
... 3·5MHz 1lngle band 

Points Posn Callslan Polnta 
530 102 G3ZDW 325 
'95 103 VKSFG 300 
•90 { 6'FOC 225 
425 ,04 VK3YL0 225 
'°5 VK7ZO 225 
376 101 G48BA••• 175 
370 toa G28LA 150 
345 10$ {G31LO 125 
345 G8KU00 125 

RECEIVIN G SECTION 

Callolon Potnll 
8CRS195 2,185 
8RS15822 1,520 
A8312 1,2CO 

The log from VK70B-clalmed score 2,475-wae not accepted u It did not contain 
algnal reports. 

HOW THE LEADERS MADE THEIR SCORES 

n 14 21 u 
QS01/8onuo T X R X Ania 

ZL3GQ 33128 114/38 185/49 '5134 10/9 nxe R48 Quads, 
DX100 75A4 V-beam, 

around 
plane 

VE7CC 35128 48/35 155/~ 62/39 m No dotoll• given 
VE7UZ 34129 39/31 89/47 44/32 3/3 Home- R4C Quad1, 

brew blaquares 
ZL2BR 27J'l3 61/4f 79/48 :mu 1/1 HW100 HW100 VK2A8Q 

beam, 

G3FXB 30/18 32129 113/60 23/22 
dell• loop 

212 T4XC R•C Quade. 
FLDX500 FRDX400 eloper• 

G3MXJ 21118 29129 119/55 2•12' 3/3 58'01 58301 TH6DXX, 
slopera 

3·5MHz Field Day 1977 results 
A disappointingly-low 13 entries hardly does Justice to the Interest 
shown In this contest by portable and fixed stations alike. The 
indifferent weather almost everywhere served to Increase the 
number of fixed stations worked. With the same high level of 
portable activity as last year combined with good band conditions, 
scores generally are up on those achieved In 1976. 

The leading station was operated by G3RTE and G3XT J from 
Barnet, Hertfordshire. The driver stages of Ten·Tec Triton 2 were 
used to feed an inverted-V dipole. Second place Is taken by a single 
operator, while In third place G3GQC/P was operated by G3DBZ 
and G3XWZ. 

The HF Contests Committee thanks entrants for the many 
Interesting comments and suggestions. All will be considered 
before formulating next year's rules. 

Subject to Council approval, the Houston-Fergus Trophy will be 
awarded to the G3RTE/G3XT J partnership. 

G4FAM 

Poan Callolan/P Location Contacto Point• 0P"r•tor• 
1 G3RTE Barnet, HRD 93 860 2 
2 G3EJF Batden, YSN 78 615 1 
3 G3GQC Mansfield, NOT 112 593 2 
4 G601 t<lnver, SFD 81 578 2 
5 G•ALG Reeding, BRK 77 513 2 
6 G3LHJ Newton Abbot, DVN 80 570 1 
1 G•DDL Brac.knetl, BRK 72 560 2 
8 G48UE Horsham, SXW 69 513 2 
g 6'ELZ Newton Abbot, DVN 112 SOI 2 

to G3VIP Calllor, lCN 64 478 I 
11 G3JKY Talafleld, SRY 50 424 1 
12 G2RO Beeson, DVN 51 420 1 
13 G4CDD Huddoraflold, YSW 57 S.C9 2 

An entry from G4D DX/P was disallowed under rule 8(f). Check 
logs from G3ANK, G3FJE/A, G31AS/P, G3NKS, G3ZDW, G4BWP, 
G4CNY, G4FAM and GM30XX/P are acknowledged with many 
thanks. Thirty portable callslgns appear In the logs. 

April 1977 144MHz CW Contest 
The entry of Mr K. R. Clarke, G3KRC, was omitted from the list pub-
llshed on page 547 of the July Issue. His score of 175 would have 
resulted In his being placed 27th. This error Is regretted. G3FZL 
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RSGB HF Contests Championship 1976-7 results 
Poan 

10 

12 

14 
15 
18 

C&llolon 

G3MXJ 
G3FXB 

{
G4CNY 
Gl30QR 
G4BUE 

{
G3NAS 
G4BWP 
G6CJ 
G4ALG 

~
G3VMW/A 
G4FAM 
G30RH 
GM3ZSP 
G3SJJ 
G4EOK 
G3YMC 

80 
50 
30 

70 
50 

40 

25 

40 

,, 

25 llO 
30 100 

40 20 50 
70 

35 30 
80 

40 60 
70 

20 2$ 40 
40 

20 50 10 
20 20 18 
15 18 
30 35 

20 
15 

Conte•ta 

1 21/28MHz Telephony 
2 7MHzCW 

6 Commonwoalth Conlo1t 

3 7MHz Telephony 
~2nd t·8MHz 
5 1811•8MHr 

Award• 

7 Low Power Conleet 
8 Jubilee CW 
8 Jubilee Telephony 

10 Summer 1 ·8MHz 

The G2QT trophy lo 0. J. Andrews. G3MXJ. 
Runner~up certlfli;ate to A. J. Slater, G3FXB. 

10 Total 
1U 
180 
140 
140 
115 
100 
100 
85 
35 
80 
80 
70 

40 70 
85 

25 45 
20 40 

Stratford-upon-Avon DF Qualifying Event results 
This event attracted 21 teams to the start at Upton-on-Severn. From 
their Initial bearings the competitors were somewhat surprised that 
both transmitters lay in a northerly direction; they were unaware 
that the stations had been placed fairly close together to give the 
contest an unusual layout. with the added advantage that those 
who had travelled far had only to cover a few road miles during the 
event. 

Transmitter "A" was concealed on Gorse Hill, an area of rough 
vegetation within the built-up area of Worcester and about 10 miles 
from the start. Finding the approach through the network of resi­
dential streets was only the first problem, as the long aerial system 
proved to have a complex radiation pattern which confused the true 
OFers and had been laid through dense thorn bushes to Impede 
the follow-the-wire brigade. The flnal approach was up a steep 
earthbank, strewn with locally collected Junk. 

Transmitter "B" was 5·5 miles farther north on the banks of the 
Severn at Holt Fleet. Again a long aerial had been set up, to tempt 
competitors from the riverside path before they reached the trans­
mitter site. If they fell for this ruse they climbed a steep wooded hill­
side rising some 100ft, and after reaching the top in the wrong place 
it was almost impossible to traverse the hill because of the thick 
brambles. The exhausted state of competitors arriving at the trans­
mitter was ample reward for the three hours spent rigging the aerial 
on the previous day. 

Rugby A TS had decided to award their two trophies on the results 
of this contest, and so the winner received the Rubgy OF Cup (an 
open trophy) with the Rugby OF Shield being awarded to Brian 
Mahony, the leading member of Rugby ATS. 

Messrs C. 0 . Plummer and B. R. Poole qualified to take part in 
ttie National Final. 

Time of arrival 
Poen H•m• Club Station .. A" Station 118" 

1 P . M. Llole Mld·Thamos 1435 1517 
2 C. 0. PJummer Medway 1529 1431 
3 B. M. Brlolow Mld·Tharnes 1s29; 1445 
4 P.Tylar Ox.ford 15381 ·1444 
5 B.R. Poole Mid-Thomes 1538! 1421 
& B.J. Mahony Rugby 1548 1511 
7 I. R. Buteon Chelmsfotd 1800 1549 
8 G. A. Whenham Coventry 1550 1507 
9 T . C.Goge Mid-Thames 1552 1509 

10 C.M.Wells Mld-Thame1 1538 1818 
11 C. O. Merry Oortford Heath 1449 1516* 
12 A . W . Butcher Chelmsford 1623 1512 
13 O. E.Newman Slade 16251 1518 
14 W.J.North Mid-Thames 1432 1626 
15 R. J. Paraona Oxford 1515 
16 J.E. Orakely Slade 1650 
17 P.M.Wllllams Slade 1511 
18 P. Yates Salisbury 1819 

Three entrant• failed to locate either transmitter. 
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Chelmsford DF Qualifying Event results 
Twenty-one teams assembled near Howe Street for the start of this 
event. The weather was dismal with slight drizzle. Before the start 
the operator of station " A" was ejected from his hiding place by 
two men carrying shotguns who located him without the aid of a 
di receiver. Naturally one does not argue In circumstances like this 
and ii is a credit to the operator and crew that they had cleared up, 
found a new site, erected an antenna and radiated a signal wl'thln 
45min. 

The signal from station "A" was very strong at the start and its 
whereabouts was soon located by most competitors; however, 
several walked considerable distances and missed the easy way In. 
The station was located about two miles west of the start In a fairly 
thick spinney. 

Station "B" was forced Into a considerably easier location than 
planned and was not difficult to flnd. Brian Bristow employed con­
siderable Judgement and not a little luck when he positioned himself 
only a few hundred yards from station "A" Just before 2pm trans­
mission and was quickly In. He only took half an hour to drive back 
to Station "B" and emerged a worthy winner. 

Subject to confirmation Bob Vickers and Chris Wells qualify for 
the National Final. 

Time of anlval 
Po•n Nam• Club Statlon°A" Station 118° 

I B. M . Bristow Mid· Thames 1406 1435 
2 J . R. Vlckere Stratford-upon-Avon 1421 1455 
3 A.Simmon• Mld·Thame1 1506* 1430 
4 P.M. Llale Mid· Thames 1507 1429 
5 E. L.Mollorl M id-Thames 1508 1402i 
6 l.R. Butson Chelmaford 15081 1428 
7 G. A. Whonham Covontrv 1509 1402! 
8 C. M.Wel ls Mid-Thames 15091 14031 
9 W . J. North Mid· Thames 1&Uf 1428 

{M. P. Hawklna Chelmsford 1823 1428 
10 C. O. Plummer Medway 14361 1523 
12 T.C. Ga110 Mld-Thamoo 15231 1432s 
13 D.E.Newmnn Slade 1524 1429! 
1' R. J. Coombes Salisbury 1509! 11>46i 
15 C . O.Morry Dartford H eath 1550 1427 
16 A . W. Butcher Chelmsford 15061 1551 
17 • P. T. Tyler Mid-Thomes 15241 1656 
18 R.A.W.Brocka Chelmsford 15111 1600 
10 W.A. Olx Cholmsford 1434 
20 8. Sourn Chelmsford 15-09 
21 P. Woolloll Dartford Heath 1512 

Second 1-SMHz Contest 1977 rules 
More recently licensed members'-attention Is drawn to new 
rule S(b). 
1. The general rules for RSGB HF Contests, published in the 

January 1977 Issue of Radio Communication , will apply. 
2. When. 2100gmt Saturday 12 November to 0200gmt Sunday 

13 November 1977. 
3. Eligible entrants. Single-operator stations only. British Isles 

entries must be members of the RSGB. 
4. Sections. 

(a) British Isles Stations (G prefixes) 
(b) Overseas stations Including El. 

5. Contacts. CW (A1) only In the 1·8-2·0MHz band. In addition to 
RST and serial number, the British Isles stations should send the 
appropriate county/region letters as published In the January 
19n Issue of Radio Communication. 

6. Scoring. 
(a) British Isles section. Three points for each contact, with a 

bonus of five points for the first contact with each county/ 
region and each country outside the British Isles. 

(b) Overseas section. Three points for each contact with a 
station In the British Isles (not El) with a bonus of flve points 
for the first contact with each county/region. 

7. Logs. Column 5 to be headed "Code Received". Entries to be 
sent to RSGB HF Contests Committee, c/o M. Harrington, 
123 Clensham Lane, Sutton, Surrey SM1 2ND, England. 

8. (a) Awards. The Victor Desmond T rophy will be awarded to the 
leading British Isles entry. The Maitland Trophy will be 
awarded to the Scottish station scoring the highest aggregate 
number of points In this contest combined with the 1st 
1 ·8MHz Contest 1978. Certificates of merit will be sent to the 
runner-up and the third placed entry In section (a), to the 
flrst three stations In the overseas section (b), and to the 
leading station In each overseas country. 

(b) A certlflcate of merit will be awarded to the highest placed 
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British Isles entrant who, on the date of the contest, has been 
In possession of a Class A licence for one year or less In this 
country or abroad. Entries qualifying for this award should 
show "One year" at the top of the cover sheet and give the 
date their licence was issued. 

70MHz Fixed Contest rules 
0900-1700gmt, 23 October 1977 
All entries and checklogs to: VHF Contests Committee, c/o Mr R. 
Taylor, G4BEL, 12 The Rampart, Haddenham, Cambs CBS 3ST. 
The following general rules, published in the January 1977 issue of 
Radio Communication, will apply: 1, 2, 3, 4c, 5a, 6a, 7a, 8, 9a, 10a, 11-
22. 

144MHz CW Contest rules 
2000-0100 gmt, 5-6 November 1977 
All entries and checklogs to: VHF Contests Committee, c/o Mr G. 
M. C. Stone, G3FZL, 11 Liphook Cre~cent, Forest Hill, London SE23 
3BN. 
The following general rules, published in the January 1977 Issue of 
Radio Communication, will apply: 1, 2, 3, 4a, Sa, 6b, 7a, 8, 9a, 10a, 11-
22. 

ts-ts October 
230ctober 
October· 

November 
5-6 November 
5-6 November 
12·13 November 
4December 

1978 
t5January 
t1-t2 February 
11·12 March 
9Aprll 
7 May 
21 May 
3-4 June 
24-25 June 
16July 
2-3 S eptem her 
14-15 October 
21·22 October 
4-5 November 
11-12 November 

Contests calendar 
7MHz Phone (Rules In June issue) 
70MHz Fixed 

432MHz Cumulative 
7MHz CW (Rules In June/July Issue) 
144MHzCW 
2nd 1·8MHz 
144MHz Fixed 

Affiliated Societies 
First t·SMHz 
Commonwealth 
Low Power 
Region Round-up CW 
Region Round-up SSB 
HFNFO 
Summer1·8MHz 
3·5MHz FD 
SSBFO 
21 /28MHz 
7MHzSSB 
7MHzCW 
2nd 1·8MHz 

Some of the members of the Addlscombe Amateur Radio 
Club who operated GW4ALEJP 2,700ft asl at the summit of the 
Berrwyn m ountain range during the May 144MHz Portable 
Contest. Left to right : G3UFY, G3WRR, GBNHF, G4CDY, 

G3SJX and G3VKI. Photo: P. J. Greig 
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r--roynet~ 
L__ S.W. Law, G3PAZ * __J 
The Rayne! Committee met on 3 September and it was noted that 
membership now stands at about 1,800. Full data is not yet available 
as there are still some controllers who have not yet returned the 
completed questionnaires which were circulated some time ago. 
Please check that these are completed and returned to G3GJW, 
QTHR as soon as possible as the Information is urgently required 
In order to complete our records and future planning. Members are 
also asked to note that the chairman and the supplies officer will 
be on leave until 17 October and to arrange any correspondence 
accordingly (please enclose sae If a reply Is required). 

Message pads 
Should any group find difficulty In obtaining supplies of message 
pads, Cambridge controller G3Y AC, QTHR may be able to help. All 
enquiries direct to G3YAC, please. 

Lectures 
Rayne! Committee chairman G3BPT is to read a paper at the City 
of London Symposium in connection with d isaster operation to be 
held during October. Thus Rayne! will take a place beside the other 
bodies who will take part in this event. The well-known Norwich 
train disaster exercise fllm was shown to great effect at a lecture to 
the Coulsdon Amateur Transmitting Society: ii will again feature 
at the lecture by Cheshire Rayne! (GSOHQ) in October following its 
presentation by Cumbria Rayne! at the NW Amateur Radio Conven­
tion at Lancaster University on 16/17 September. Meanwhile such 
sound-tape material as is available is being transferred to master 
tapes and should soon be ready for loan to prospective lecturers 
on application to the supplies officer (QTH as G3BPT). 

Around the groups 
Torbay is now in being under controller G3PQH. The Channel Isles 
has a new group controller, GU3YIZ. A re-formed Coventry group 
Is In progress under J.E. Nan son, GSLJE (QTHR for new members, 
please). V. Budas has resigned and the new Strathclyde group 
controller is GM3EXX. 

In Norfolk G3PTB has resigned as ·group controller for the central 
area and the new controller is G3SEM. The newly-appointed group 
controller for Cambridge city, G3YAC, would be glad to hear from 
prospective new members. Those who would be Interested In join­
ing the Merseyside group should contact Nigel Roberts, "West­
wold", Burrows Lane, Prescot, Merseyside. Avon controller 
G4FRG was trying for participation In the 999 user service event in 
the next county. Cleveland group are busy making tape and slide 
lecture material; more of this later. 

Our registrations secretary wishes to remind card-renewing 
members to please enclose sae with applications (QTH as G3PEO). 

Hon Registrations Secretary: Mrs L. A . Crane, "Greta 
Woods", Bromley Road, Ardlelgh, Colchester, Essex. 

• 130 Alexandra Road, Croydoo, Surrey CRO 6EW. 

Looking ahead 
tS-16 October-Jamboree on the A i r. 
27.29 October-ARRA Exhibition, Granby Halls, Leicester. 
2 December- RSGB AGM, IEE, Savoy Place, London WC2. 

1978 
2 April-Northern Radio Societies Association Convention and 
Exhibition, Belle Vue, Manchester. Details f rom G8BCG or G4BVE, 
QTHR. 
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RSGB SLOW MORSE PRACTICE TRANSMISSIONS 
These slow morse practice transmissions are sponsored by the RSGB. A lterations and additions to this list should be sent 
to the honorary organizer, Mr M. A . C. MacBrayne, G3KGU, 25 Purlieu Way, Theydon Bola, Esaex. 

C lock 
time 

Sunday a 

Callslgn 

OllOO G3WNR 

1015 G3CGO 
1030 G3NPB 
1100 G2FXA 
1130 G38LS 
1200 G3KVI 

l l!JO GUCCHY 

1500 GCEHW 

1815 G40VZ 

1815 G3LEO 

Monda ye 
1830 G3VBI 

{

G3LR .• 
1830 .. G3NCZ 

G3ZOS 
1845 GMCCMI 
1800 G3ZRZ 
HIOO GCFKZ 
1900 G4BNV 

1830 G3RAF 

1830 Gl3SXG 
2000 G31BJ 
2000 G3XWZ 
2000 GMCELV 

2030 G3ASRJA 

2030 G3YMJ 
2130 G3LQI 

TuHdaya 
1830 GCBNA 

{

G3lR .. 
1830 G3NCZ 

G3ZOS 
18'5 GM3CCK 

1830 G3RAF 

2000 G4AEU 
2000 G4EZA 

2030 G4FFC 

200 G4AEU 

2130 GM3UAG 

2200 G3AWL 

WednHday1 

{

G3lR .• 
1830 G3NCZ 

G3ZQS 
18'5 GM31BU 
1100 G3ULY 
1DOO GCFKZ 

1930 G3RAF 

2000 GBQU 
2000 G3BPE 
2000 G3SWP 

2000 GMCOSZ 

MHz Mode Town 

.. 1'5·600 • . F2/F3 .. South Shloldo. T & w 
omnl--dlroct 

.. 1 875 .. Al/A3 .. Ch•ltonham, Glos 
•• 1·875 • • At •• St lvoa, Cornwall 
.. 1·900 .. A1/AS .. Stocklon-on-Toos 
.. 1·920 A1/A3 .. 01ney, Odor<I 
.• 1«·750 .. A2/ A3 .. StoluH>n-T ront. Stofls 

omni-direct 
. • 1«·500 •• A1/ASJ . • St Peler Port. Cl 

to north 
•• 1«._ .• A1/ASJ .. Peterborough 

to soulhwHt 
1·D15 . . A1/ASJ • . L t0d1. Yor•• 

{ 

1·815 .. A2/A3 
.• 1«·250 •• A 11A3J •• t<nutsford, Chnhire 

145·250 . . F2/F 3 

. • 1·910 A lfA3 • . Goolo, South Humberside 

. • 145·525 • • F2 , • Accrlngton1 L.ancs 

A2/ASJ 
3·550 A1/A3 •• 

.. 1·D80 .. A1/A8 .. 
• • 3-57!1 • • Al/A3 .. 

1«·170 .. A l/A3J 
horl zonlaHy- to soulh 

Blackburn, Lanes 
OruwGn, Lanes 
Klrkwall, 01kncy 
Blacfl.pool, Lanca 
Chadderton. Lance 
011ery SI. Ma.ry, Devon 

3•550 • • A2 • • Locking. Avon 
{ 

1-920 .. A2 

• • 1C5·250 • • A2 or F2 
omnl-dlroel 
1«·110 •• A1/ASJ .. 
1·D10 .• A1/A3 
1·910 A1/A3J •• 
3·510 

Newtown1rd1, Co Down 
Southampton, Hant• 
M1n1ne1d. Notti 
Arrochu, S/Clydo 

{ 

1•875 • . A1/A3J .• 

.. ~~~1~!lroct ~;~f3J Herrow, Mlddloaex 

vertical 
• . 1·975 A 1/A3J , • Hndow, Essex 
.. 145·300 .. F2/F3 .. Lencln;, Suuex 

.• 3·590 •• A1 

.. 1'5·525 . • F2 

A2/A3J 

• • Swindon. Wiits 
• • Accrlnoton, Lanc-s 

Blackburn, Lanes 
Darwen, Lencs 
KhkwaU. Orlmet 3·550 A 1/A3J .. 

3·550 • - A2 • • Lock.Ing. Avon 
{ 

1-1120 •• A2 

• • 145-250 • • A2 or f2 
omni.direct 
1-910 A l/A3 •• Southamolon. Hant• 
1'5·525 .. F2/F3 .. Colchoslor, Enu 
omni-direct 
vortlcal 
145·575 f2JF3 .. F»crttnhall, Beds 
to south 
145·550 . . F2/F3 .. Southampton. Hanis 
omnl·dlrect 
vertical 
145-400 .. Al /f3 .. Elion, Abordaonohlra 
lo aouth 
144·110 .. A1/A3J Petorlc~. Co Our ham 

145·525 • . F2 • . Aecrln;lon, Lenu 
8f1dburn, loncs 

A2J A3J Darwen, Lanes 
3-550 .. A1/A3IA3J Klfkw,u. Orkney 
1·826 • . A1/A3J •• Culg11th1 C1Jmbrla 

{ 

~:~ .. ~A3 .. Chadderton, Lene1 

3·550 . • A'l • • Locking, Avon 
. . 1 C5·250 • • A2 or F2 

omnl·dlrocl 
1·970 .. A1 .. London N22 
1'975 •. A1/A3 .. Buley. Kent 

. • 14-'·200 •. A2fA3J .. Doncast or, Soulh Yorks 
omnl..-dlrect 

.. t«·230 .. A1/A3J .. Aberdeen 
to aoulh· 
a:outh·weat 
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Clock 
time 

Callslgn MHz Mode To"fn 

llOU 
2100 

2130 

G3WVJ 
G3HVI 

G3VWL 

Thuradayo 
1830 GCBNA 
1830 

1830 

18'5 
IDOO 

{~~ .. .. G3NCZ 
G3ZOS 
GM3MTS 
G3BLS 

1930 G3RAF 

1D30 G3ASRIA 
(1et and 3rd wook.1 ot 
month onl)",) 

1D30 
2030 
2130 

Frld"Jlt 

G3ZRZ 
GSKGU 
G3LQ! 

1830 GCCRI 

{

G3LR .• 
la3C> • • G3NCZ 

G3ZOS 
18'5 GM3Ull 
1DOO t;SNPB 
1DOO GU.CHY 

1DOO GCFKZ 
1830 G3POF 

1D30 G3RAF 

2130 G3VWL 
2200 G3AWL 

Saturdays 
0930 G2FNK 
11U G40YF 

1·8'5 A11A3 •. Sl1lnt1, MlddlHex 
.. 1«·7150 .. A2/A3 .. Sto-e-an-Tront, Staff• 

omnlo.dlrect 
. . 144·160 •• A1/A3J .. Worthing. Susaei 

3·590 
M168 
145·525 

.. A1 
Al 
F2 

A2/A3J 

• • Swindon. WUt1 
• • Swindon. Wllt1 
• • Accrlnoton, Lanes 

3·550 .. A 1/A 3J •• 

81ec.kburn. Lance 
Darwen, l ane;: .. 
Kh kwa11, Orliney 
01ney. Oxford Ml'2JO •• Al/A3 .. 

3·550 • . A2 • • Locking, Avon 
{

1·!lal .. A2 

• • 1'5._ . . A2 or F2 
omni.direct 

{ 

1·875 • • A 1 • • Horrow, Mlddle1&x 
.. 144'175 .. A 1/A3J 

omnl-<llrecl (lab) 
vortlcal 
1-080 .. A1/A3 .. Blee-pool, Lonee 
1'015 A1/A3 .. Tht ydon 8011. E110• 
1C5·300 .. F2/F3 . . Lenci no, Su11ex 

3·525 .. A.1 • • Heleton, Cornwall 
145·52.5 • • F2 • • Accrlnoton, Lanes 

Blackburn, lance 
A2JA'SJ Oerwen, l enca 

J·SSO •. A1/A3J •• Oounbt. 0flmey 
1·875 • • A 1 • • St lw11. Comwalf 
144-500 .. Al/ASJ .. SI P111r Port. Cl 
to north 
3·515 .. A1/ A3 .. Chadderton, Lance 
14'"360 .. F2JF8 .. Fornborouoh. Hsnll 
to north· 
eo.1t 

{

1·!lal .. A2 
3·!550 .. A2 . . Locking, Avon 

· · 145·250 . . A2 or F2 
omnl-dlrocl 
144·160 • • A1JA3J . . Worthing, Sussex 
144·1t0 •• A1/A3J •• Pc tortoe, Co Durham 

• . 1-930 •• A1/ASJ •• StalnH, Mlddluox 
.. 3·590 .. A1/ A3 .. Sovonoako, Kent 

G38ZU mo11e ptofldency tranaml11lon1 at 15, 2D. 2S, IO. SS and 40wJ)m a.re made at 
2000 clock time on th• flrar Tuesday of each month on a fftQuency of 3·520MHi.. 

Footno1•. U would be helpful lo islatrons rno1'1ng •fmu l tanaous ltansmlssJons 
(G3ASR/ A , G3LEO and GJRAF) it lfsteners wh on raporllng, lndlcalod lhc band th;it 
wns uu d for rocoollon. 

" CQSO. I'm Just a radio amateur, would anyone like to talk to 
me? .. 
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C membe1s' ads J 
These subsidised flat-rate advertlssments are accepted as a service 
to members of RSGB. They must be submitted on the Members' 
Ads order fo rm printed In alternate Issues of Radio Commun/caUon, 
or on a postcard similarly laid out. Each must be accompanied 
by a recent Radio Communication wrapper addressed to the 
advertiser, as proof of membership, and a remittance by postal 
order or cheque for 75p (stamps not accepted). They will not be 
acknowledged. Those not clearly worded or punctuated will be 
returned. No correspondence concerning this service can be 
entered Into. 

The closing date for each Issue Is the 1st of the preceding month, 
but no guarantee of Inclusion In a specific Issue can be given. 
Valid advertisements not published In the Issue following receipt 
will be held over untll the next Issue. 

Trade or business advertisements, even from members, will not 
be accepted for Members' Ads but should be submitted as classi­
fied or display advertisements In the usual way. Traders who are 
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FOR SALE 

Rare " AJS" type F receiver, four-valve, matching horn spkr, 1925 
circa, offers. Wanted: rx tuning 85 to 170MHz, mains/battery pre­
ferred. Williams, 204 Dysart Road, Grantham, Lines. Tel Grantlfam 
66047. 
FT101B, good cond, £310. Homebuilt 2m transverter, £30. G4COF, 
9 Leyburn Close, Woodley, Reading, Berks. Tel 0734693892evenings. 
Europa B 2m transverter with CPS10 psu and all leads, as new, £95. 
Shure 444T mlc, boxed, £15. G3GHB, QTHR. Tel lnkberrow 792582 
after 6.30pm or weekend. 
" Waveforms" 2iin oscilloscope, £17. Solartron CD8142 oscillo­
scope, £45. Rhode and Schwarz HUZ fleldstrength meter 40-
220MHz, £10. AN-UPM-1 W/Meter/Siggen/Scope 150-600MHz 
110/240V, £20. Advance E2 Slggen, £10. Testset 15077 VHF-W/M 
Slggen pwr meter with xtals, £14. Collect. GBAXC, QTHR. Tel 
0723 85252. 
Comprehensive station: a.m./fm, sstv, fastscan tv, test gear, 4m, 
2m 70cm antennas, 2m mobile rig, tv cameras, monitors, mixer etc. 
Components, valves. ICs, transistors, vhf/uhf converters, preamps, 
manuals, books. WW2 APN1-UHF radio altimeter. GSAXC, QTHR. 
Tel Scarborough 85252. 
H eathkit GR78 £40. Codar A TS and 250/S psu (looks new), Tavasu 
160m whip, hb mobile psu, Codar control box, £30. KW Vanguard 
tx lb cond, £15. Command tx 3-4MHz, no mods, £6. Carr extra. 
G3TKU, QTHR. Tel 64792. 
KP202, mint SO, S20, S21, S22, S24, RS, case, charger, nicads, 
toneburst, £90 ono. R209 12V de rx 1 ·20MHz rough external cond, 
good Internal, handbook, £8. G3RCE, tei T ltchfleld 42022. 
Eddystone EA12, mint, manual, serviced Eddystone engineers, 
£130. Garex Twomobile Mk2 12V 6-ch, fitted 145MHz, psu, speaker, 
£80. Extra xtals, £1.50. Telford tc10 tx, all modes, vfo, £80. EMU vfo 
8MHz, £6. Buyer collects. G8HBO, QTHR. Tel 01-399 8196. 
DC200 psu, £40. Eddystone 680 rx good, £70. MFJ ssb filter, £7.50. 
All ono. G4EGN, QTHR. Tel 0869 40609. 
FDK Mult 8, the Rolls Royce of fm transceivers, agc/cen1re zero 
meter, ac/dc Internal PS Us SO to 524, RS, 6 7 and Inputs, quick sale, 
£115. Martin, Poplars Farm Cottage, Sheriffs Lench, Evesham. Tel 
Evesham (0386) 870 052. 
Sin mesh PDA crt type T948H, suitable transistor drive, unused with 
full data, £20. Muirhead HRO dial/right-angle gearbox, unused, £15. 
7BP7 tube unit with psu, suitable sstv rack mounting, £20. Parker. 
Tel Farnborough (Kent) 51208. 
FT221 tx/rx, as new cond, still under guarantee, £295; would 
consider exchange for hf tx/rx. Heathkit RFIU sig gen, new cond, 
£20. Tel Lurgan, N Ireland 2854 evenings. 
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FT200 and FP200, brand-new cond, very little used, £195. G4BQL. 
QTHR. Tel 04446 41139 after 6pm or weekends. 
IC21A mains/battery, 22ch, 10 fitted, toneburst, mic, accessories, 
handbook, lmmac cond, three mths use, no mods, as new, original 
packing, £150. Now running FOK Multi 2700. GSMGV. Tel 01-590 8791 
any time. 
Racal synthesizer MA150 series, mint cond, with handbook, £25. 
Creed 75R mk4 teleprinter synch motor, dual speed gearbox, with 
handbook, £20. Buyer collects. Morris, 3 Astley Road, Bradshaw, 
Bolton, Lanes. Tel Bolton 52384. 
IC22A 12V, 2m, 10W, tx/rx, 145, S20, S21, S22, S23, GB3LO tone­
burst. mobile mount, mlc, manual, offers over £100. BC348 rx 
200kHz 18MHz wkg, mains psu built-In, needs bfo, £7. G3GOG, 
QTHR. Tel 01-856 7442. 
Crystal s for ladder filter experiments etc: 8·9SMHz HC18U, £1 
each, 4+ 75p each, 10+ 60p each. Some S·OOOMHz HC6U still 
available, .£1 each. Send sae with remittance and order. Bowell, 
16 Margarite Way, W1ckford, Essex SS12 OER. 
Relays. Leach tpdt 230V. 75p; dpst 24V de, handle 1,SOOW, £1; 
spdt 15W contacts, 75p. New0-5 rf ammeters 3lln, £2; 0-1 x 2lin, £1. 
15V ac voltmeter, £1. 6·3V 6A transformers, £1.50. All post free. 
G03TIU, QTHR. Tel 0624 (Marown) 85442. 
Eddystone TIOR vhl rx 19-165MHz, £90. Heathkit HFW1 sweep gen, 
£30. Chart recorder 1 R-18M, £40. Both factory built. HM102 pwr/swr 
meter, £15. KW E-Z-match, £15. Telequlpment D53A scope, dual 
beam, dc-25MHz, offers. G3UQR, QTHR. Tel 0234 53466, after 6pm. 
70cm 18-el Parabeam, £8, collection preferred. 40MHz converter 
crystal, £1. Two 10W stereo audio solid-state power amps, £4 pair. 
IM/A SOµA meters Hin square, £1.80 each. Mixer unit 10·7 to 
455kHz. 70p. Synchronous motor 100V 50 cycle, £1. Wanted : 
35·5MHz xtal. G6CJO, QTHR. Tel Bristol 772435. 
T ow er SOit triangular, 3ft tapering to 111, three 15ft sections plus 5ft 
fitted rotator plates. Offers. G3SYF QTHR. 
CDE AR30 rotator, new, boxed, £24. Sony CVC2000B cctv camera. 
£47.50. 10-el 2m Yagi, £6. TE15 (Tradiper) gdo, £10. Hamgear (latest) 
pre-selector, unused, £ 12. Four BSR McDonald MP60 turntables 
(mag stereo carts) as new, £12.50 each. G3CON, QTHR. Tel 
Cheltenham 28959. 
G2DAF linear, well made, only used In testing, £40 ono. 1,100-0-
1,100V transformer, £4. G3XQT. QTHR. Toi W olverhampton 764923. 
FT200, all 10m, £140. Badly made h/b psu, If required, £25. 
MacDonald, 95 Clifton Street, Swindon, Wiits. Tel Swindon 41012. 
Creed 54RP, 78 and 2F reader, solid-state terminal/control unit, 
pll demod, afsk, lsk, ttl logic, neat circuit, all vgc, £75 lot. GSYO, 
QTHR. Tel 098 386 3750 evenings. 
Collins 75A2 exc cond, £70. Trio JR500S with sp, £50. Eddystone 
840A, £40. Lafayette HE40, £20. Datong FL1 audio fitter £45. Heath­
kit DXU100 tx, £40. Buyer collects. Or exchange abov~ lot for a hf 
tx/rx. Te l Turner 0842 2484 ext 40 (office) or 0842 61648 after 6pm. 
FT220 2m multlmode tx/ rx, £240. 10el Jaybeam and rotator, £20. 
TS7200G 2m Im tx/ rx, 7ch, l whip, £120. G8JLH, tel 0603 20665. 
FT2F SO, S20, S21, S22, S23, S24, R3. R4, RS, R7, 144-48, 144·60, tone­
burst mlc, handbook, £100, carr extra. G3YCC, QTHR. Tel Hull 
(0482) 658745. 
Trio JRSOOS amateur band rx, with manual, good cond, £40. 
BC9060 cavity w/rrteter, 45-235MHz, with cal charts and eel, £5. 
Twin-Ian blower, 115V, £2. All plus carriage or collect. G8AKT. 
QTHR. Tel 0767 260462. 
T eat oscillator TS47/APR, 40-SOOMHz. Sale, offers or part ex­
change tx/rx. G3EJO, QTHR. T el 021 373 1350. 
Racal RA17, 100kHz I.I. strip, circuit, £25. Two QC166 coilpacks, 
£10/£15. Electrlques SSB 3A I.I. strip, clrcul1, £10. Eddystone 898 
dial, nearly new, £8. Codar Q mult, £5. Wanted : Exchange for any 
Item, 100kHz xtal. MM 144/28 conv, 432128 conv. G8HLJ, QTHR. 
V ideo equipment, Iv camera, transistorized, £47. Na1lonal 3020E 
iln vtr. £190. Kuba 10in portable colour tv, £75. Pye 221n "OX" 
colour tv 625 vhf/uhf, £125. Pye 9in monitor, £25. Some iin and 1in 
video tapes and vidicons. G81WX. Tel West Klngsdown 2sn. 
82 be, r x, handbook, coils, crystals, both wkg, orig metal case, 
carriage Included, £20. Roberts, 23 Pine Drive, lngatestone, Essex. 
Tel 02775 3442. 
N ew unused 811A valves in orig packing, £6. Two vols Radio 
Constructors 1971/73, Ham Radio vols 1971/73, two copies missing. 
Eight copies various. Two vols Rad Com 1971 (75. Offers. Whu ? 
Wanted : 144MHz OG mosfet converter I.I. 28/144. G6MN, QTHR. 
Tel 909 3415. 
Marconi type 82, Brookman's Two wireless magazine 1929 with 
bluo print, another of simi lar age. Offers, Gl8JPS, Armagh. 
FT221 comp with eight crystals, £300 ono. G8LYK. Tel 0905 354727 
after 6pm. 
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2C39As, £1.50. 3-20As, £2. 6-40As, £3. 70cm tripler 12W out, £10. 
Sin scope tube, £5. 3in tube, £3. Two new 2-6s, £2 each. GSFPT 
QTHR. Tel 01-504 4942. 
IC22A 10ch, mains psu, £130. Shure 444 mlc, £10. 8-el Yagi plus 
rotator, 25ft mast, house brackets, buyer collects, £10. G3FAU, 
QTHR. Tel 0438 52932. 
TC7 mk 2, 28-30MHz rx, £35. 144MHz tx, a.m./ tm, 10-SOW Input, £40. 
G3EMU 8MHz vfo, suits above tx, £9. Converters: MM 432/28, £19; 
SSM 144/28, £15, both vgc. 144MHz a.m. Ix, 40W Input, needs mod, 
tfrmr, £30. 2m Ix xtals (HC6/U): 8·043000, 8·063888, 8·065277, 8·066667, 
8·077083, 12·116666, £1.90 each; (FT243): 8·075000, 12·070833, £1.50 
each. Antennas, mast, radios, valves, spks, crts, components. SAE 
please for complete list. Must sell everything. All offers considered. 
G4FKA/G8HGP, QTHR. 
Drake complete stn, every item fb. R4C with spkr plus 0·250 and 
1 ·5kHz filters. FS4 synthesizer. T4XC with psu. £940 (today's price 
£1,285) or might split. G6RJ, QTHR. Tel 0473 78748 after 6.30pm. 
HRO dial , new, boxed, £5. QQV03-20A, new, unused, £2.50. 
BC221 miniature headphones, £5. Blank calibration book, £2, both 
items mint. S/James mk1 multi-tuner, new, In carton, £14. All plus 
postage. Wanted : Ham Radio 1969 onwards, CT160, CT436. G3GUU, 
QTHR. 
"PW" 1966 to 1971, PE 1965 to 1968, SWM 1967 to 1968, PT 1965. 
Mostly complete. SAE tor list. GSFLL, QTHR. 
FTDX401, FV401, spkr, KW107 atu/swr, 10/15m beam, negligible use 
(stored for last four yrs), £400 ono. Will consider good gen cov rx In 
part exch. Radio Officer Welsh Voyager, Welsh Ore Carriers, 34-38 
Stow Hiii, Newport, Gwent NPT 1JE. 
AR88, £45, BC221 with mains psu, charts, £12.50. Low band Pye 
Westminster, W15FM, offers. G3JP·E. Tel 074 382 511. 
Ultra Valiant low band a.m. tx/ rx, solid-state, 4 ch, £40 ono. 
SR7919D, 28-tunction scientific calculator, good cond, £10. GSHWZ. 
Tel Polesworth 892741 alter 6pm. 
Collins gen cov rx 51J4, rack mounting, 540kHz to 30·5MHz, 
manual, £220. Optomax auto zoom lens 80 to 250mm 14·5, unused, 
Pentax screw, £60. Barratt, 9 Henbury Close, Bronshill Road, 
Torquay, Devon. Tel 0803 37050. 
Eddystone 840 superb cond, £55. EC10, £65. 659/670 Marine, £45. 
Codar PR70A, as new, £25. R1155, No 19 set, radio/pa unit, offers. 
B40, £40. G3DVF, QTHR. Tel Alnwlck 2487. 
Versatower W60 comp with two winches, all luffing gear and 
brackets, as new, dismantled, buyer collects. £165. G6XY, QTHR. 
Tel Kenilworth 52679. 
Marconi communication rx 52, xtal calibrator, s-meter etc, £22. 
Cossor db scope 339, £15. Marconi slg gen 1449, £15. Pye service 
workshop rack, vg slg gen, R/C bridge, output meter contains three 
meters, £15. 2m valve converter, £5. G3VOZ, QTHR. Tel Hemel 
Hempstead 833300. 
Pai r Pye Pocketphones working on RB2, with rechargeable baits, 
good cond, £35. MM144/2 converter, £12. MM432/144 converter, £16. 
MM432/144 varactor trlpler, £14. MM144MHz preamp, £5. Pye 
Pocketphone Ix wkg, £10. Eddystone S640 rx, £20. GSIZJ, QTHR. 
Tel Whitstable 262657. 
TR3200 vgc, 6 mths old, xtaled all RB, SUS, 18 20 and reverse. RB14, 
£150 ono. Liner 2 modified for 28-30MHz 2nd output, £120 ono. T wo 
pairs PF1 on SUS, £17 each. Klelnschmlt teleprinter rotary head, 
£45. Creed tape printer/per!, £15. GSGHZ, QTHR. Tel Northampton 
61794 or 34833 ext 5314 (office). 
KW Vespa in voe unmodified 120W de Input on all bands, a very 
nice tx Including top band, £85. G3KLF, 7 Snowcrott, Capel St 
Mary, Ipswich, Suffolk. Tel Ipswich (0473) 310442, evenings or 
weekends. 
FOK Multi 7 2m 10W tx/rx, Sch SO S20 S22 RS 144·48, fitted ton~ 
burst, £95 ono. Shure 201 mlc, £4. Transformers 240/12V 5A, £3; 
two 240/24V, £1.50 each. GSNAE. Tel Keynsham 2859. 
AJax Electronics marine bands tx/r x. RX 400 to 4,000kHz xtalled 
2,009, 2,016, 2,104, 2,182, 2,301, and 2,381kHz, 24V de, pit mic, £35. 
Phillps communication rx type PCR mw/lw/sw 5·8 to 18MHz £15. 
G3YUI, QTHR. Tel 0582 508668 atter 6pm. 
70cm module, new, ex-ministry exciter/driver two cavities blower, 
seven valves, all connectors, £25. Jaybeam Q6-2M new, assembled, 
weather proofed, 5m coaxial, £14. Buyers collect. Wanted: Northern 
Radio type 115 vfo or similar Instrument. QST August 1970. G3GUU, 
QTHR. 
Digital 2 synthesized tx/rx with toneburst. This sensitive mobile 
size 21n by 6tln by 7iln weighs only Sib, covers entire band In SkHz 
steps, 10W output, 4W audio, brand new, original packing. Full SMC 
specification, cost £275, accept £220. G5FH QT HR. Tel 04252 5974. 
IC22A 10ch, toneburst, accessories, £140 ono. Stab, protected, 
mains psu, suit IC22A, £20. 12V 4A/h nlcads and charger, £15. 8-el 
2m Jaybeam, £6. 1311, 21n all poles, 2 off, £4 each. G3XVN, QTHR. 
Tel Market Drayton 3995 evenings. 
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Drake TR4C 34-PNB blanker, AC-4 power, RV-4C vfo, all new, 
boxed, £580, list price over £700. MN2000, brand new, boxed, £140. 
T_rlo 9R-59DS, good cond £45. 2m FT221, as new, boxed, £275. 
Wanted: L4B. Taylor. Tel Bournemouth 50400. 
Trio 9R59DS, £50. Propeller pitch rotator with power supply, will 
turn any antenna system, gear drive to 2in pole, £25. Multlmoblle 
G-whip with 80m and 160m coils, unused, £20. Mosley Mustang 
tribander, £45. 1185-0-1185 transformer 360MA, £15. GM4DQX 
QTHR. Tel 041 638 3386. 
FOK Multi 2700, all modes, with toneburst, + and -600kHz and 
+ 1 ·6MHz shltt, vgc, £400. MMT432/144 transverter, vgc, £125. Both 
purchased new March 1977. Byrne, 91 Jessop Road, Stevenage, 
Herts. 
Pair KW traps, W2AU balun, Drake lpl, pwr/swr meter, marine 
morse key, £50, or part exchange for IC215. GM4EXL. Tel Penlcuik 
(0968) 72417. 
Must sell prior to going abroad. Complete shack and electronic 
workshop: SB102 tx/rx, HP23A psu, SB600 spkr, SB220 2kW linear, 
HM2103 rf load wattmeter, HM15 swr bridge, HM102 rf power meter, 
vhf tm tx/rx, 70cm Im uht tx/rx, cmos xtal calibrator 1 MHz-1 Hz, audio, 
processing and filter unit, Heath stand mlc, two hand mies, atu with 
high voltage components, OS2 oscilloscope, AW-1U audio watt­
meter. 1 M-18D vvm with all probes to 30kV, RF-1 U slg gen, transistor 
multltester, Avo meter. 18AVT/WB antenna, 4011 Telomast, all with 
circuits and manuals, host of test leads, all shack furniture, 
thousands of components. Must have £1,000, first offer collects. 
G3ZOJ, 3 Stanton Place, Chalkstone, Haverhill, Suffolk, after Spm, 
or pm Sundays. 
Storno Viscount low band Im tx/rx, 12V, 4ch with xtal shift, pit mlc, 
built-In controls and spkr, size 131n by 10in by 4in, 11 W rf out, 
manual, vgc, no xtals, suitable portable/mobile. Exchange AR40 
rotator, or offer. GM3TBV. Tel Blalrgowrle (0250) 2520. 
Video recorder IVCVCR101, 5MHz b/w, six hours tape, service 
manual, will trade tor TS5/820, FT101E or similar. "Computer 
Workshops" CT1024 computer terminal video and RS232 outputs­
two page store, £150. 7B reperforator. reader. Many more Items. 
SAE details. GM3CIG, QTHR. 
Xtal filters. XF9B with xtals, £28. XF9E, £24. Both brand new and 
unused. XF9D, used, £14. Cambridge U10B single chan, £30. 
G4BBR, QTHR. Tel Cheltenham 27588. 
Drake R4C, fitted latest age modification, £325. Brand-new Yaesu 
FT221 R, offers. Heathkit SB620 Scanalyser. £35. Drake DC4 mobile 
power supply, £60. G4CHP, QTHR. Tel Swalnsthorpe 470365. 
S entinel 2m converter 4-6 i.f., £12. Will exchange for similar with 
28-30 I.I. GSJAI, QTHR. 
Robot sstv system, 70 monitor, SOA Robot camera, Macro close­
up lens, with Hitachi stereo tape deck, voe, no mods, complete with 
manuals, will not split, £330. Liner 2, exc cond, with accessories and 
preamp, £85. G4BFS QTHR. . 
Heathkit HW100 plus HP23A p/u, fitted SB102 fllter, rit, transverter 
sockets I.I. o/p, £180. Heath HP13A de p/u, £35. Heath HM15 swr 
bridge, £7. Trio 9R59DS, £40. GM4AJV, QTHR. Tel 031 334 8993. 
Advance DMM3 digital multimeter, ohms to 2MO, mV, V, mA, A, 
both ac and de, two years old, perfect order, cost over £120 (buying 
new Fluke). Fai r offer please. G3XVP, QTHR. Tel Leeds 812064, after 
7pm or weekends. 
Hammarlund HQ170 160-6m amateur bands, exc cond, manual, 
£85, delivered 100 miles. Microwave Modules 432/28 converter, £12. 
Creed 7B, £8. Wanted: A1714 or CV408 valve. G4BOW, QTHR. Tel 
0642 87458. 
KW Atlanta complete station 400W p.e.p. input, 80·10m, ssb/cw 
tx/rx, ac psu, Shure 201 mlc, manual. spare valves, £275 ono. 
Wanted : Large transmitting valves, any type, must be big. Dr 
G. R. Morse, Gloucester Royal Hospital, Great Western Road, 
Gloucester. 
Boeing A stro compass, case, gen, £25. LBSC 3iln G "Tich" 
steam loco frame, part finished, all parts, book Instructions, 
bargain, £60. Metrodynamlcs speech compressor (USA), £10. 
G30SH, 22 St Peter's Close, Horton, llmlnster, Somerset. Tel 
llmlnster 3349. 
RTTY opportunity. Sagem electronic teleprinter model SPE with 
cover and table console. Integral tape reader and punch. Two­
colour print. 45/50/75 bauds switched. Four-bank keyboard. Circuits, 
manuals, special tools etc, £275 delivered. Creed 7E/RP teleprinter 
comp with silence cover and base, £35; Creed 7P/N3 known as 
perforator 45, £15; both Items excellent order, carriage or delivery 
extra, by arrangement. G3RDG, QTHR. Tel 01-455 8831. 
FRSOB 80 to 10, WWV, calibrator, handbook, G3HBW 2m con­
verter, £65. Set MK sstv boards, built but unallgned (no edge 
connectors) with 5FP7 A equivalent tube and deflection assembly, 
£15. MMC 432/28 with 7mW 404MHz output, £14, plus carriage. 
GW4FRE via GSJMO, QTHR. 
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Heath SB310 sw receiver, full spec on request, £80. GR110 7ch vhf 
scanner, rx fitted with RO, RS and R6 crystals, £50. G81BV, QTHR. 
Tel Glos 36119. 
Heathkit SB101 tx/rx, cw filter, SB600 spkr, HP23 ac psu, good 
cond, £150. G3SVD, QTHR. Tel 0635 62709. 
FTDX401 Yaesu tx/rx S60 p.e.p. cw filter, new cond, boxed, manual, 
spare pai r new matched output valves, m lc, spkr, £260 ono. Wanted: 
TR7200C, TR2200CX IC-240, IC-21S etc. G2JHD, QTHR (three miles 
south Granby Halls). Tel OS33 882764. 
Racal 117E, vgc, with cabinet, spare valves, handbook, £250. Yaesu 
FRG7 with fine tuning control, five hours use only, £14S. Wanted : 
Collins 7SA4 or gc rx. McAllister, 218 Eckington Road, Coal Aston, 
Derbyshire. Tel Sheffield 692604, day, Dronfleld 413413, evenings/ 
weekends. 
Hallicrafters SXIOIA, vgc and wkg order, with spkr and manual, 
£70 ono. G30ZU, QTHR. Tel Dartford 22053, work. 
Get on 70cm fm for £32. Pye Cambridge 6ch xtal 433·20. Technical 
ass rx peak and notch filter plus rx bandpass filter, cost over £50, 
sell for £2S. FM deviation meter ECM5B for 2 and 70. £25. G4CXL, 
QTHR. Tel Weybridge 43267. 
Yaesu FRSDX400 rx 160 to 2m ssb, a.m., cw fm with separate 
filters for each, notch fllters and squelch, good cond, gone trans­
ceive, £170 ono. G8KWC, QTHR. Tel 079382 2860. 
Heathkit SW717 exc cond, recently aligned by Heathkit, £50 ono. 
RAE course including extra maths tuition, £30 ono. Wanted : Info on 
ex-army Class D wavemeter No 1 Mk 2. Tel Klngsbridge 2263. 
Heathkit HWIOO tx/ rx HP23 psu (110V ac input) matching spkr, 
manuals, mlc, cables etc, £220 ono. G4EFK. Tel Burnham-on-Sea 
(0278) 78S788. 
ICOM IC22A, R3to 7, S0,20to24, preamp, xtal t/b, comp with mobile 
mount, h/book etc, immac, £13S. KW ant switch, unused, £S.SO. 
KW balun, £2.50. Trio 3·395MHz, ssb, xtal filter, model FED-332-1, 
£8. QQZ03-20, £2. QQZ03-10, £1. Sinclair Cambridge calculator, 
£3.50. G4AAQ, QTHR. Tel Wakefleld (0924) 8623S3. 
H eath HWS QRP tx/ rx with HWA71 psu, aligned professionally, 
£85 ono. AR88D exc cond, almost as original, would deliver within 
80 miles, £40 ono. Tel 03446 2829. 
Shack clearance sale, bargains include 'scope, sig gen spectrum 
analyser, test meter, digital voltmeter, rx, Pye Cambridge, Pye 
Vanguard, rtty gear, lots of small units and components. Send sae 
for list. G3JWK, 4 Over Hall Drive, Winsford, Cheshire. Tel 2466. 
K W2000B with matching psu/spkr, £200 ono, prefer buyer inspects 
and collects. Totten, 29 Unwin Avenue, Bedfont, Feltham, Middle­
sex. Tel 01-890 6487 evenings. 
Liner 2 fitted 2m rx preamp and 10m tx preamp, (for use with QM70 
70cm transverter), QM70 28/432 transverter, 10W output, audio 
speech processor, plugs, cables, manuals etc as supplied, buyer 
collects, £130 ono complete. G4FAZ, QTHR. Tel 030 57 71053, 
evenings. 
Chinon Super 8 sound movie camera and projector, as new, 
exchange for hf tx/ rx. Trio 2200GX 9ch, as new, in carton, offers. 
G8KNT. 061-439 SOSO ext 573, daytime. 
Coaxial relays 6-way 0-2GHz N-type 50 and 7Sfl, ledex operated, 
£6. Magnetic devices 951 antenna c/o relays, £3. N-plugs: elbow 
90p, straight SOp. State 50/7Sn, thick/thin coaxial. N-skts: on coaxial 
40p, chassis 30p. LO band FM10B, £1S. Carr extra. J. Gannaway, 
St Edmund Hall, Oxford. 
Exchange little-used I C22A, auto crystal toneburst, 22ch, R3-R7, 
S9-S24 comp, new cond in original packing, mains psu available, 
for 2m ssb/cw rig IC202 etc, or would consider selling. G3UYM, 
30 Chiltern Road, Hitchln, Herts. Tel Hitchln S3312. 
Teletype 28B , printer only, modified to ASC II, £2S. G8CHN. Tel 
Bradford 74836. 
Petrol generator. Onan 241n by 181n by 16in, 11S-240V SOHz ac, 
2kW output, gift, £60 ono. Bird power meter 20 to 1,400MHz 1 to 
2,000W. TS118A/P Ip thermocouple is o/c, N-type socket, 4 ranges, 
£20, buyers collect. G3EHM, QTHR. 
Lafayette HA800 comp with 100kHz cal xtal, also fitted with Pye 
Westminster fm unit and carrier operated relay, £SS. GW8HDH, 
QTHR. Tel 0792 22287, after 6pm. 
RS input xtal (8·0625MHz), wlll exchange only for S18 (8·0805 MHz) 
or S1S (8·0763MHz), all HC6/U, or both with cash adjustment. 
Wanted : Reasonably priced 2m rotator, must be mechanically 
sound, need not have control unit. G8MGD. Tel Tewkesbury 294082, 
after 7pm. 
IC202 2m ssb rig, eight mths old, as new cond, £130. GW4AZW, 
QTHR. Tel Newtown 27526. 
ACOS xtal mic 39, £1.50. TT21 valve, new GEC, £1.SO. Radio 
Communication Handbook, 4th edn, £3.50. ARRL SSB, 4th edn, 
£1.50. ARRL VHF Manual, 3rd edn, £1.70. Eddystone slow-motion 
dial S98, £1.SO. UK postage included. GU3YIZ, QTHR. Tel 0481 
S7888. 
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Trio 9R59DS voltage stabilizer, exc cond, matching SPSDS spkr, 
spare valves, manual and carton, £4S. Browne, Willoughby, 
Westhill, Yarmouth, loW P041 ORX. Tel loW 760148. 
Trio JR310 rx 80 to 10m, good cond, £55. QRP HW7 cw rig 15, 20, 
40m, 2·5W tx/ rx, good cond, £27. Wanted : Good linear for hf bands. 
G4EVP, QTHR. Tel Wheaton Aston (0785) 840872. 
K W2000A and ac psu, £140. KW600 linear, £100. T W2 tx, £20. TW2 
conv, £10, Eddystone 840C, £70. Eddystone 770R, with handbooks, 
£120 or offers. Tel Haywards Heath (0444) 54233. 
TR2200GX, mint, 6ch plus nicads and all extras, £120. Unused 
Stolle 2030 rotator, £40. Garex 2-mobile 6ch, £8S. Unused Jaybeam 
10XY plus fittings, £15. Revco 2m whip, £5. Unused Heathkit 10-18U 
oscilloscope, £50. Tel Northampton S2650. 
TCIO multimode A1, A3H, A3J, F3, 2m tx, £95. IC22 Im mobile tx/ rx 
14S, S20, S21, S22, S23, 145·6, 145·8, £10S. G4FWG, QTHR. Tel 
Crowborough 2272. 
FL2500 Linear, £160 or offers. Short Wave Mags, Bulletins, Radcoms 
from 19S4, mostly complete, odd ones missing. Offers. Wanted: 
KWSOOJ600 linear. Tel Leicester 23382 (work), Melton Mowbray 27SS 
(home). 
Robot BOA camera 25mm 1 ·4. 70A monitor modded 70B, sensible 
offers considered. FSS with PU spare SFP7A 931 A, needs attention, 
buyer collects, £3S. HW-7, £25. TE15 gdo, £10. Eddystone dial, £8. 
Bauer paddle, £4. G4BGE, QTHR. Tel Bracknell 21502. 
Yaesu FRG7 rx, mint cond, £130. G8JJB, QTHR. Tel Thurton 213 
(Norwich). , 
L iner 2, £100, pre- amp, extra range, mobile mount. G8JBQ. Tel 
Pangbourne (Berks) (07357) 2119. · 
Pye F460 uhf base station to HO spec, vgc, offers. PF1 tx/rx 
433·2MHz, nicads, needs alignment, £25. PR1 rx (fair) less xtal, with 
nicad, £10. PF1 nicads, good, £8 set. All plus post/carr. GBJWN, 
QTHR. Tel 0472 S6362 after 6pm. 
Unlden 2030, immac, R6, RR6, SO, S20-24, £110. ETI pa, 40W, prof 
built, diecast box, £20. HW 100 + HP23A, immac appearance, 
slight fault, £100. Eddystone 680X, vgc, suit swl, £30. All Items ono, 
carriage Included. GM3MXN, QTHR. Tel Larkhall 885204 after 6pm. 
P!irnning permission refusal necessitates sale of Versatower P40 
comp with winches, ground post etc, as new, used only three 
months, £150. Buyer collects or arranges transport. G3KWT. Tel 
Leeds (0532) 688821. 
Going hf FT221R, £265. MMT 144/432, £120. Electronic Develop­
ments linear 100W p.e.p. 2m, £10S. liner 2 mk2 and psu, £110. 2m 
10-el beam, £13, 2m 8-el beam, £7.SO. 46-el 70cm, £13. 18-Para. 
70cm, £11. All with cable. G8LZC, 4 York Road, Broadstone. Dorset. 
Tel Broadstone 696929. 
FT221 with full coverage of 144 to 148MHz, 3N204 pre-amp, vgc, 
£30S. Black instrument case to take 19in by 8fin panel 12in deep, £7. 
G4FBK, QTHR. Tel 01-864 1412 after 6pm. 
Valves. New Philips QE08-200, £6.SO. QV08-100B, used, £3. 
SB2S4M, £1.754. 829B, £2.50. QZ03-10, QZ06-20, £1.2S. 6146, £2.7S. 
Brooks glass B7G 100kHz 0·01%, £5. Marine exciter ST710A, solid 
state, 1·6-26MHz 30ch xtals. £18 ono. G3JMJ, QTHR. Tel 073 271 
3467. 
Two 10in slide-rules, £2.SO each, post paid. Cossor db 'scope, 
needs attn, but tube ok, with handbook, £6 collect. G2ABD, QTHR. 
Tel 074 781 509. 
H eath IG37 fm stereo slg gen, £45. iB1101 1 Hz-100MHz frequency 
counter, £8S, IM102 3+ digit multimeter, £12S. All professionally 
built. Reflected power meter HM1S, £10. Jaybeam PBM 14/2m 
Parabeam, £14. Offers? Buyer collects. G3UAW. Tel Aldbourne 
SS8, evenings. 
Good quality transformers and chokes. SOOY CT t A r ms, £10. 
600V tA rms (and others), £10. 400V 1SOmA and L Ts, £3.50. 2SOV 
1SOmA, £2.50. Parmeko 10H !A. £7.50. SH t A , £3.7S. SH iA, £1.SO. 
The lot, £33. Buyers collect, except for smaller Items. G8JZD, QTHR. 
Tel 01-3461893. 
Pye Lynx camera with lens, 24in video monitor, new A66-120X 
colour tube, Odyssey Iv games. Offers to A9191, 24 London Road, 
Kesslngland, Suffolk. Tel Kessingland 336. 
SOV 15A transformer, £S. 3cm mixer and flexible waveguide, £5. 
G8FWF, QTHR. Tel Ryde 64085. 
FT200B 12 mths old, little used, with G3LLL's rf clipper, 3 mths old, 
£295.12AVQ, £2S, buyer collects. G4DLW, QTHR. Tel Thornton-le­
Moors 433. 
Linear com ponents HD (ex-marine tx). 1,2SOV-0-1,250V trans­
former approx 7SOmA. 4-2SH SkV choke. 8µF 2,000V de capacitor. 
Minimitter Muti-Q rx attachment 450kHz I.I., null selectivity bfo 
function. Wanted : Roller coaster c/w rev counter. G4EZG. Tel 
01-398-1106 after 7pm. 
Liner 2 ssb tx/rx, £105 ono. SSM Europa 2m transverter, £58. 2m 
5-over-S slot antenna, £4.SO. 80/40 trap dipole, new, £10. G4EPN, 
QTHR. Tel Sapcote 3404. 
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KW2000B, vgc, ac psu, spkr new 6146Bs fitted, recently serviced by 
KW, Shure 201 mlc, handbook, £210. G4ETK, QTHR. Tel Slough 
29984 evenings. 
"Practical Wireless" vols 29 to 48, £1.80 each, £30the lot. PW, PE, 
PTV, loose, £1 for 12. Tel 01·998 7665 evenings. 
FT101E plus cw filter In lmmac cond, bought new Aprll 1977, few 
hours use only, will accept £395 ono. Cross. Tel 01·679 3215 even· 
lngs and weekends. 
Heathkit 58610 scope with Drake T4 rx i.I. Installed, £50. Heathkit 
SB200 lin amp, £150 ono. Hy-gain 203BA 3-el 20m monoband Yagi 
with BNB6 balun, £SO. G4DJC, QTHR. Tel 0245 69034. 
Colour monitor, home-built, 211n round tube, £25. Rack mounting 
rx, Pal decoder, £5 each. Sit enclosed mobile rack, £7. Sin monitor 
Pye 2797, £5. Unit with two 5FP7 tubes, £7. 5FP7 tubes, £4. Must 
clear. Mulford. Tel 01-764 6207. 
ITT MS Starphone with SUB, SU20 and RB10, £75. PFI with nicads, 
h/b charger and SUB, £30. QM70 2m to 70cm f.m. tx/rx converter, 
£45. 6ln Rlgonda tv, £25. GBBXJ, QTHR. Tel Bristol 695839. 
FT2FB with preamp and 12ch, £120. SR146A with charger, helical, 
nlcads and Sch, £100. AM10D modified 2m Im, with preamp, tone­
burst and 6ch, £50. TS700, £290. G8BXJ, QTHR. Tel Bristol 695839. 
Trio 9R59DS rx, voltage stabilizer. xtal marker, manual, orig pack­
ing, perfect order and immac appearance. £50. BRS3907S. Tel 
Gloucester 35210 10am to Spm. 

WANTED 
Mains transformer for Heathkit 10-18U oscilloscope. Manual or 
circuit for CR100. G4DTC, QTHR. Tel Caterham 47667. 
HF band beams, damaged or surplus to requirements, or why? 
Cash or exchange. New 2C39As. For sale: Interesting ex-army 
wind-up 2tln tubular masts, suit portable or fixed use. GM3BQA, 
QTHR. Tel North Berwick 2S19. 
FTtOt B-E or TSS20, FRG7, hf compact linear. multiband vertical, 
2m mullimode, Im mobile equipment. G3JPE. Tel 074 382 S11. 
Ex·RAF al timeters 0-SO,OOOft, K type mk 15 (P), ref No 6A/3381 
(Kelvin Hughes) or any aircraft ones like this. must have barometric 
scale 800 to 1,050mb). Astro compass mk2. Planispheres mk1 b ref 
6B/178 or mk1A ref 6B/153. Williamson, "Avonmore", Antrim Road, 
Ballymena, Co Antrim, N Ireland. Tel 4146B. 
Complete working Pocketphone or similar 2m tx/rx. Amateur 
bands rx for hf or good quality gen cov rx. Cash waiting for right rig 
at right price. Kalman, 21 Florence Mansions, Vivian Avenue, 
London NW4 3UY. 
Altimeter, RSGB Bulle/Ins etc prior to 1940. Gl3VYY, QTHR. Tel 
Belfast 743S20 daytime. 
Enthusiastic collector would be Interested to know of early radios, 
complete or components, books, valves etc, pre 1936 only. Sawyer, 
210 Gordon Avenue, Camberley, Surrey. Tel. 0276 29460. 
Standard C82B tx/ rx, must be good cond. Tel 01-870 2024. 
Mobile 160 tx/rx, example TW Communicator or similar, must be 
mint cond ready to instal. No junk please. A.M. preferred. Must be 
in one cabinet for small car. Prefer TW 160 Communicator if good. 
G3MUF QTHR. 
Commercial tx such as Codar A TS with psu. Labgear one-sixty 
twin with psu or TW Topbander with psu etc. G4FJV. Tel Bilston 
47148 after 9pm. 
Information on Ultra Lion uhf mobile type M2J2F. Will buy or 
photocopy and return. G3RHR, QTHR. Tel Harrogate 871365. 
By young person urgently: Woden UMO or UMI driver trans­
former, handbook/manual for Codar A TS and 250/S psu, HW7 in 
good wkg order and cheap. Pocock, 57 Golden Avenue, East 
Preston, Sussex BN161 QX. Tel Rustlngton 4123. 
R209 mk2 in exc cond, ssb gen/demod unit 6202A for Redlfon 
GR410 tx/rx, late UK manufactured 19 set mk3 or mk3/T, rf amplifier 
No2 mk2, sig gen TF144G, vtvm 1mV-50V up to 10+ MHz (eg Furze. 
hill V200A). G3UCT. Tel Fleet 6998. 
82 power pack and lightweight rotator for Junior op's Im antenna, 
manual for advance D1 slg gen. G3LYU, QTHR. Tel Leicester 
876459. 
Europa B or C, In mint cond, reasonable price paid. Briggs, B The 
Grove, Whalley, Blackburn, Lanes. Tel 02S4B2 3366. 
Quantity of 12AU7 valves (CV491 ECC.88 E88CC S814A 
CV4016 6189 etc) , must be new and cheap. Antenna multlcoupler 
units by Racal, Trak etc. Manual 881M vii rx. Fletcher, 62 Moorbridge 
Lane, Stapleford, Nottingham NG9 8GU. 
FT101E, FT301, Atlas 210 or similar. GM3CEA, QTHR. 
VHF wavemeter, frequency meter, gdo, swr meter. G2HNO, 
QTHR. Tel Bournemouth 70840S. 
T ower with or without hf beam/rotator etc. GBKAO, QTHR. Tel 
OS1 227 1919 day, OS1 722 4669, after 6pm. 
VFO CV110M for standard C828M 18AVT or 14ANO Osker. 
pwr/swr meter. G4DLN, QTHR. Tel Hornsea, Yorks, 2291. 
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Urgent ly require 10m trap for 1BAVQ, needed to put club rig back 
on the air. Barking Radio & Electronics Society, QTHR. Tel 01-594 
6584. 
M arine band rt, must have 156·8 with at least one other channel. 
12V 10W approx o/p. portable o r fixed mtg considered, must be 
reasonably priced. GIBLCF, QTHR. 
Spreaders for quad, bamboo or fibreglass, approx 9ft long, eight 
needed, or source of supply. Costs refunded. G4BBA, QTHR. Tel 
Peterborough 6S213. 
FT2 auto, Pye hi-band Im base rx chassis, uhf base/mobile, rf 
test equipment. For sale: tv FSM 40-BOOMHz, £4S. C-R bridge, £10. 
VVM, £22. Pocketphone one tx one rx with nicads, £25. O'Neil, 94 
Bishops Road, Whitchurch, Cardiff. Tel 0222-617245. 
Yaesu FLSOB, must be good wkg cond. For sale: Coder preselector 
PR40, hardly used, cond as new, £12. Gregory, 84 Victoria Avenue, 
Bloxwlch, Walsall, Staffs. Tel Bloxwich 77189. 
Ex USA.F AN/ARRBA or ARR8B vhf/uhf Panoramic rxs, also un­
modified ALA-2 Panadaptor For sale: Eddystone 770R mk1, a little 
scruffy but wkg, £SO ono, buyer collects. GBLIU, QTHR. Tel 
Uxbridge 30006 after 7pm. 
Blind SWL wishes to buy tapes of RAE course. Crawford, 24 Main 
Street, Ballywalter. Co Down, N Ireland. 
Elbug, must be wkg, side-tone preferred. Cash available but can 
exchange for Brenell reel-to-reel tape recorder, three heads, three 
motors plus thousands of feet of tape, gwo, with manual. G4FPK, 
109 Culver Grove, Stanmore. Tel 01-907 2253. 
Telford TC7 mk2 28-30MHz tunable l.f. In good cond. Small 70cm 
beam. For sale: Connoisseur BD2 turntable with Shure cartridge. 
GBIAT, QTHR. Tel 0254 884719 evenings. 
ORO 2m amplifier. Valve bases for 4CX250 uhf type. Also high 
voltage caps and feedthroughs. G3ZTR, QTHR. Tel 0262 74337. 
Quality morse key, either hand or electric, preferably with built In 
key click filters. CW filter (MFJ or similar) for FT101. Cheap 2m fm 
mobile unit (converted Cambridge etc). GM4FSA, Allaleckie, 
Dollar, Clacks, FK14 7NF. 
SSTV monitor case with or without tube. Part-built unit con­
sidered. For sale: Kenwood Hamclock HC2, £t0. GM3GRX QTHR. 
FOK Multi 2000, FT220 or similar. GBGA T, QTHR. Tel 0202 709401 
between 6 and 7pm. 
HC6U crystal s for 3·S to 28MH2 cw bands, or these freqs divided by 
three. Lumb, 14 Linton Gardens, Bury St Edmunds, Suffolk. 

Become -===-1 

a radio 
amateur. 
Learn how to become e radio­
amateur in contact with the whole 
world. We give skilled preparation 
for the G. P.O. licence. 
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IECHNICAl ASSOCIATES 
COMMUNICATION AIDS 

AUDIO COMPRESSOR * Sult1bl1 for SSB/AM/FM * puro comproulon, no 
cllpplngl * 24 to Hd81 ot compreulon, with 1111 than 1" distortion *fast .attack 
Um• lnth1 orderol200mlcro1econd1 * v1rl1bledoc1ytlmo, on trontpanet * varlable 
nolH gate on front p1not prev1nt1 1mb11nt noln loval tripping vox or being b In 
pau1u In 1peech * 111 function• roultd to output In "off" positron * goep between 
mlc ind b. no modi Involved* thou com1ut11or1 have boon teated along1lde com· 
merclal rf <:llpp1r11 thoonl)' difference at the rtcelvlng end wa1 ouperlor audio qullllly, 
£12.10 +VAT (121%1 
PRINTID CIRCUIT MODULI A.C.1. Auemblod 1nd te1ted Including ell polo 
lt1UO + 121" VAT. 

It)( l"IAK AND NOTCH FILTER* no glmmlcb * oll lntogrettd circuit• * wlt1 
dNr ORM 11'11 1econda * 1 weU o/p 1t101 * headphone 1ock1t * aoea between RX 
and loud1p.U.1r * by.pau t witch* notch·wldlh conhol for optimum width of notch * tune contro1 atlowa you to put th• notch or pt&k wh.,• you want ft * runt ftom 
fntemal PPO battery or • ny 1upply horn tV 10 UV * wlll 1lao peU: up CW algnals. 
WM + VAT(12I~. 
l"RfNTED' CIRCUIT MODULE P .N.f. Aoumblod ond tuttd Including oll polo 
au.so + 121% VAT. 
ll:X BAND PASS FILTER* t lntegrettd clrcull• * t Wiii O/p •l•o• * h .. dphon• 
oocktl * 8 t witched pooltlono ot filter * high pa11-2·5kH1-2·00H1-HkHz-200Hz­
llOH140H1 * B1ndwldlh• nle<ttd for optimum readablllly on AM. SSB. FM, CW* 
olvtng th1 oporetor total control OYtr bandwidth and ORM condlllon• * mekee the 
poor RX 1uperb i nd t he euperb RX bolter* runt 11om lnterntl PPO battery or any 
oupply from 9V to 15V, £24.51 + VAT (121%1. (81/ow, l1nJ 

l"RINTID CIRCUIT MODULI 11.P .I. Auomblod and tuttd ln8 wey rotory Swllch, 
1111.IO + 12IY. VAT. 

XTAL CALIBRATOR* • de-lu" unit with uven ranou down to !kHz * Swllch 
H le<ttd trom t1ont p1nol * tMH1-500H1-100ltHz-50kHz-tOliH1-5kH1-tkH1 * Radl1tu 
from lt1 own lln ant. * M1~er1 u11bl1 from tMH1 10 UHF * complete wllh ant., 
roody t o uu , fuot connect• 9V baltory, ett.M + VAT(8%) + 2$p P. & P. (Abott} 

THE TICH ASSOCIATES PRE-SELECTOR. Pub all olgnalo, omott ur band• 
+ broodcoot b1ndo * tunoblefrom t·5MH1 to3tMH1 * thrff awltchod band• * R.F. 
gain control to prevent 1trono 1t1tlon owe1lo1d * S.0.2591/P end OJP 1ocketa * two 
l,.,,•l•to11. F.E. T. R.F. omp + bl•polor emlttor follower for $0-750 0/P *two typoa 
llYalloblo. 

* TY PE t with ant. chongoovor roloy for t renocofYOr uu, 1121.ot + 121" VAT + 
7lp P. &P. * TYl"E I for S.W.L. without ant. roloy, m .to + 121" VAT+ 'l'Jp P. & P. 

•• ORIMPLl MEADOW•L PAflNAL, HARROllATE, NORTH YORKSHIRE. 
T111.L: HARR08ATE '70141 
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REG. WARD & CO. LTD. G2BSW 
GBCA 

K.W. YAESU 
103 VSWR Motet ond FT101E Tron1celver .. cat.to 

combined Power Meter • • £11.to FnOOB Tranacel wer a nd 
107 Comblntd E·Z Morch, FP200 PSU . • . . -

VSWR ond RF Power YaHU 30tD &fl oolld ..... 
Indicator. Dummy Load tC"i'r • . £SllM 
• nd Ant1nn1 Switch for FR101 s Rec1tw1r • • mt.IO 
S ouUoto US.GO FRIO! D Rocolver -.Ill 

KW Dummy Load. 500 (tn- FT401B .. •• aH.00 
cutd with S0239) &ft.st FT224 VHF/FM 2m Mo bite 

Trap Olpolo Co-az11I Trenocolvor 11141.to 
Fetdtr at.GO YOIOO Monltoracopa .. £UUI 

:S.woy Antenne SwllchH il1.M ~/C.RecolYOrFRG.? :: :::: 
(forco-u) • · Tochntcal AuoclolH Audio 

SHURE MICROPHONES Comprouoro Ut ... 
Modol 444 £19.20 Modol 20f UM S .E.M. Z-malch £28.00 

All•~•• pt/cts p/u1 VAT ti 11. Y,. 

US ED EQUIPMENT 

KW201 R• ind handbook. complete with txtorn1I Hoathklt"O" mu1tlp lter. £130.oo 

AGENTS FOR OZDYM ANTfNNAS 

Volvoo for Yenu, olc., 8BZ8, GU8, 8KD5, 12AX7A, t28Y7A, 12AU7, 8JS8C, 5146, 
5HF5, 5L~. 8£A8, 8GK8, 81468, 8K08, RCA Valvu lor KW eculpmenl, etc. 
Sentlnel 2m Preampa and 2m convertore/Europa tr1n1vertera. J Boama and Stoll• 
rotatora. HOt 140 ent. wltt, ln1ul1tora, 52 &.1.5 ohm co-u, a nd UHF pJug1, 1ockttt 
i nd rtducere, G·Whlp moblle 1ntenno, Wlghtrap1. Matt couplora. Hy..Galn 
ver1Jcala, SWR IO(Twlnmolor), SWR/PWR Metoro. 

AMTRON KITS 
TRADE INS WITH PLEASURE, OUR STOCK OF GOOD SECOND-HAND 
EQUIPMENT CHANGES DAILY-LET US KNOW YOUR REQUIREMENTS. 
Due to currency ftuctu1tlon1 price of lmpor1ed equipment are Uabla to &ltaraUon. 
ADD 121" VAT lo'" prlcH H cepl uotd oqulpmont. 
HP TERMS AVAILABLE CARRIAGE EXTRA ON ALL ITEMS 

ACCESS/BARCLAVCARD 

AXMINSTER, DEVON EX1'3 5DP Telephone 33163 

antenna specialists 
THESE ARE THE BEST-FORGET THE REST! 

MOBILE ANTENNAS AND MOUNTING OPTIONS 

ASP 20t t-wave 108-512MHz 
ASP 629 i-wave 130-174MHz, 3dB gain 

Compare these prices 
up to 20% discount 

£2.58 
£6.6t 

ASP 677 i -wave 130·174MHz, 3dB gain 
ASPE 462 i-wave 420-440MHz, 3dB gain 
ASPE 667 Collnear 420-440MHz, SdB gain 
K220 mag mount with cable f1ts 629, 677, 667 
K220A mag mount with cable f1ts 201, 462 
K203 trunk lid mount f1ts al l 
ASP 332 gutter mount Ots 629 
ASPR 332 gutter mount flts 677, 667 
K126 shock spring 

BASE STATION ANTENNAS 
ASP 655 t-wave 130-174MHz, 3dB gain 
ASP 659 UK Collnear 420-440MHz:, SdB gain 
HM 680 UK Collnear 144-146MHz, &dB gain• 
HM 700 UK Colinear 430-440MHz, 9dB gain• 
HM 7ot UK Collnear 430-440MHz, 12dB gain" 

N.8. All gains relaUve to !-wave whip 

£t1.95 
£t4.95 
£6.50 
£7.69 
£7.t9 
£3.70 
£7.tO 
£7.tO 
£4.95 

£14.00 
£15.00 
£60.00 
£92.00 

£125.00 

TERMS : cash with order, callers by appointment only. A dd 
121% VA Tio all prices. Add 50p p + p to all except Items marked • 
on which carriage la £2.00. 

Commercial Communications 
17 Lanclnr ROid, Luton, LU2 &IN Ttl: (0682) 21884 
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~noiaa9to1q iuo'l 
~'lddort 1UO'l ~'lbufa lUO'l 

Why a back to front headline? Because we wanted your 
attention without the expense of using a colour. Ingenious 
you might say, but then our reputation is based on our 
ingenuity in incorporating the latest components, and 
techniques in pract ical designs. These designs are pre­
sented in Elektor Magazine by the 1 OO's of construction 

W@[U][J 

~l~~lJ(Q)~~ 
projects published each year, t hat don't cost the.earth to 
build. But make no 1'}1istake Elektor is no t just another 
electronics magazine. Whether you are a professional 
o r amateur Elektors non-specialisation in any one 
area of electronics provides the reader with an 
excellent source of new design ideas each month. So 
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why not take advantage of our int roductory offers 
and catch up with our 40,000 existing readers, we 
are confident you will be pleasantly surprised! 

(Issue Illustrated is our 'double Issue' published 
July/ August 77 with over 100 circuit designs) 

3 EXCWSIVE OFFERS 

1 A choice of one from 1evc1~I p,jn ted Ci,cuit BOJrch: for ELEKTOR 
co"1uoction proicc.ts. Juu collect 1he coupon1 from the Oc1ober, 
Novt:imbcr .:ind Otcl!mber 1977 luur:s and send thctm to U$ wlth your 
choicu, 

2 If you take 001 ;, subscription 10 Ell:ktor m~g.uine for 1978 you 
will be entitled to a FREE copy of our new ·01GI BOOK 1 plus 
oc.companvlng uperlmentcts Pfint~d Circ uit Board hogeiher 
worth £.4.501. lhls bOolc. tQrH•lns ~implc ne1»bv·uep ini1odL1c:1lon 
to ttio Ua1•c t heo1y •nd 3:mlic1nlo n of Oigi!al Elcctroni(~ bKked 
up whh ~>i:pt!rrmeriu to remforc t: thil knowledge!. 
* OIGI BOOK I willbt-.lV.lilab!rinearly 1978) 

3 A sample issue tor onlv 20p (Normell'( 45p}. 
OROER NOW frorn: - ELEKTOR PU9LIS~tERS LTO., 
FREEPOST, ELEKTOR HOUSE. 10 LONGPORT, 
CANTERBURY, KENT CT1 I PE. 

f°~~~~~!edl Tl'lc Oetol>t'r. No vember <Jnd O«ember issue\ 
whe-11 pulJlishcd for only C:1,60 llnc. P.&P, I 

\ 

0 A ~ubs.oipllon to El.,k101for 1978 ~n CG.75 
D A sam1,.r Issue ol Elektor for only 20il • ' 

N•me -------------
Addries"S - - --------- -

\5Sfl m.lk<' vwr c1:::;~o·s. eic:.;) 
ay~blci to ELEKTOR PUBLISHEflS LTD .. ___ __,, 
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PUT SOME PUNCH INTO YOUR 2m SIGNAL 

We are now stockists for the SCS range of solid state mobile llnears Imported from the USA. These are superbly 
engineered to professional standards and are broadband with no tuning required on either model. RF sensing for 
changeover Is built In, and the units are fully protected against VSWR and reverse supply voltage. All in stock now. 

SPECIFICATIONS 

2 metre model 

Broadband 144-148MHz *Drive power 10 watts* Output 
power 80 watts* Supply 12vDC 12 Amps *Input/Output 
50 ohms *Size 6' x 4• x 3• * Switchable class C/AB1 

Price £108 inc VAT p&p £1 

HF model 

Broadband 3-30MHz *Drive power 3/10 watts * Output 
power 100 watts *Supply 12vDC 16 Amps * lnpuVOutput 
50 ohms * Size 7·5' x 6·5· x 3.5• * Built in RX pre-amp 

Price £123.75 inc VAT p&p £1 

ALSO IN STOCK 

e All FOK transceivers & accessories 

e Full range of ASP antennas 70cm/2m 

HP-PART EXCHANGE -ACCESS -BARCLAYCARD 

e Yaesu FRG7 receivers 

e Electronics Developments llnears etc 

CALLERS BY APPOINTMENT ALL PRICES INC. VAT 

BREDHURST ELECTRONICS 
WILLOWBROOK, SCHOOL LANE, BUNBURY, TARPORLEY, CHESHIRE. TEL Bunbury (0829) 260708 

Northern Distributor for Waters and Stanton G300T 

AMBIT lnternatlonal-the radio component source 
lleted here Is a selection of popular components for the radio 
conetrucior/enthuslast. Our latest catalogue Includes more In· 
formation on our AM/FM tuner modules-with all those hard-to-get 
bits, like coils, fllters, trimmers etc. 
TOKO coils: Ambit now holds over 200,000 In stock 
AM IFTs for 455/470kHz 1st, 2nd and 3rd 
FM IFTs for 10·7MHz Also detectors 
Ratio discriminator coils for 455kHz or 10·7MHz 
Tunable chokes of 2, 3·5, 7, 11·8, 23, 36mH 
S.18 molded VHF coils: 0·09, 0·12 and 0·18iiH ex-stock 
Special molded spiral formers with two slugs and can 
Various RF and oscillator coils-see catalogue for details. 
TOKO FILTERS: Low cost and high performance 

£0·30 
£0·33 
£1·35 
£0·33 
£0·33 
£0·25 

MFH41T/MFH71T 4 or 7kHz Bandwidth, 455kHz mechanical 
fllters with matching transformers £1·95 
CFT series ceramic filters for 455kHz 6 and 8kHz BW £0·55 
2kHz 6 element mechanical fllterfor 455kHz SSB Tx/Rx-'MFL' £9·95 
FOIL t rlmmers-Mullard and Dau types 
1-SpF, 3-30pF, 7-45pF In 7·5mm diameter: 18, 23 & 26p resp. 
N IOpF 10mm diameter type £0•29 
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 
eeta for multi stage tracking 90p each, 3 fo r £2·65. 
IC1 for Radio: The best and most recent popular types: 
HA1197 AM system, though suitable for SSB and NBFM 

IFs. 80dB AGC, meter steble 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 

, .,. ,.,.,,.m/M lo ln<lude VAT(uou11/y tt·S% t1ttPI .,,,.,. m1r~td ") 1twl 04/t fleJ rat• 
tip,.,. d>Mr/o. C1la/09<H "1p In<. P/Hn 1cr:om1>1n11nqu/r/H with 11t SAE. Prk:o 1/11 
IM/lfla nil/di• FOC with 1n SAE. 

S7 High Street, Brentwood, Esaex, CMt4 4RH 
T•pltono (1111) 21- altw lpm If poollbl......,,.11. 
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:rHE AMATEUR RADIO SHOP G•MH 

13 CHAPEL HILL, HUDDERSFIELD 
MEMBER ARRA TEL 0484 2on4 

VISIT US AT STAND NO 30 AT THE 

NATIONAL AMATEUR 
RADIO EXHIBITION 

AT LEICESTER, AND SEE THE "NEW" 

NATIONAL PANASONIC DR 48 
DIGITAL GENERAL COVERAGE RECEIVER 

*Digital Display * LW. MW. FM.SW. * Promlx Doublo Superhe 

* SSB/CW/AM/ FM * Narrow/ Wldo Fiiter * 24ll/11v/lnt. Battery 

* Bullt ln L/5 * Fasl/SlowTuno * Collbratlon Faclltles * FM.AFL 

PRICE £319 INC. VAT 
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ELECTRONIC DEVELOPMENTS 
Professional Quality for the Amateur 

NEW PRODUCT 

VHF/SWR BRIDGE 
Thia VHF/UHF St'a.ndlng W ave Rollo Indicator 11 Intended for use with high 
powor lrnnsmltlers In the U4MH1 and iC32MHz Amateur Bands. 

It IHturo; n state o t tl'le art mlcro·strlpllne 1ochnlquo to produce an accurato 
forward nnd renected power l ndlcDtlon, Unllko many cheapor versions It doe?s 
not glvo ml•loadlng reading when used a l hJgh powor levels. 

Each bridoo la callbralcd and lcs ted at 500 w1111 on 432MH.z. to ensure accuracy. 
If you run high power then you need thl1 SWR Bridge. 
Uslng this instrument you can mall.e SWR mtasuroments at high power 

when stranoe things can happen to co111lal cablo and aeri al •Yslems. 
T hi s VHF/UHF SWR Bridge makes a per1ect companion to our range of 

high oower VHF and UHF transvenets and Un oars. 

IMPEDANCE 50il 
FREQUENCY RANGE SG-SOOMHt 
POWER HANDLI NG 144MHz· IOOOwolt1 

SEN SITIVITY 

INSERTION LOSS 
CONNECTORS 
SIZE 

PRICE £44.tS Inc. VAT 

432MHz-500wall1 
14-4MH1·15waUs 
'432MHz··5 WAHi 
Lesa than O·Sdb 
"N" Type UG 58 a/u 
6. x 3• >. 3•, (1 5.2cm >< 7.6cm x 7.6cm) 

70CM LINEAR EDL 432 

Thi s <432.MHz Linear Is. operated In oroundod arid configuration and exhibits a 
goln ol typlct\lly t OdB. Wrth a drive Input ol S watt1 lt1 output power ls Jn the order 
of SO watta which Is more H1an adequate to r OSCAR 7. Power roqui rements are 
6·3V AC ond H.T . 400·1000V D .C. Filled with BNC Connectors. 

PRICE £51.251nc VAT 

WAVE METER 6S-230MHz 
General coverage VHF Absorptton Wavcmeter. lr1 high senalllvily ml!};cs it i d eal 
for checking spurious output$ a.swel l as the ltansmltted frequency. 

PRICE £11.00 Inc VAT 

YOUR ORDERS, ENQUIRI ES A ND TECHNICAL QUERIES WILL BE 
DEALT W I TH BOTH PERSONALLY AND QUICKLY 

POLAR ELECTRON IC DEVELOPMENTS 
LIMITED 

DOMVILLE ROAD, LIVERPOOL, L13 4AT. 
Tel. 051-220 6666 
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THE MAGNUM LINEAR/PREAMP EDL 144 

T his linear Ampllflor has been developed by us lo flll tho need for a high power 
add· on unU lor uso mainly with tow power SSS lmnscelvor•. Tho unit also con­
laln1 a low·nofao receive preamp finer whlch 11 equipped wllh an RF gain control. 
Mains oporatod. Drive requirement: S·20 watt&. CW and SSS, 5 watts mriixlmum 
AM & FM. P.A. 50"- Efficient. R.F. swHchcd so no modlncatlon lo tnrnscolvcr Is 
nocossory. PRICE £151.110 Inc VAT 

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

Our "ftansverter Is lully YAESU compa1ible nnd may ho operat~ with most other 
HF tranacelvou. Drive required at 28MHz up to 500mW. Power Input up 10 200 
wetts (50% efllclenU. Eac.h Tr41nsverter Is aligned using our SPECTRUM ANA­
LYSER to obtaln an ellremelr clean output spectlum. Microwave Modules receive 
convertora ore fitted lo 111 our Transverters. PRICE £15t.to tnc. VAT 

70cm LINEAR EDL 432P 

Thia new unit utilises the same P.A. as the EOL •32 and Is complete with mains 
power auppl~. blowvr, a(lrial chanoe over rolays and full motorino. 

P RICE £151.90 Inc VAT 
SPECI FI CATIO N S: 
Typical efficiency 50% at 50 watts. Input drive 5·10 watts. Oulc:iut power 50 watts 
RMS Input connoctor: BNC, 50 ohms. Output connoctor: " N" Tyc:ic, SO ohm. 
Size: 10; x 6~ • 10!1n (26 x 16 < 27i cm). Woloht: 221b (9.9kg) 
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The new frequency 
. synthesized 2'."metre 
transceiver .from Heathkit 
The new Heathkit HW-2036 gives you true digital 

frequenc)Wnthesis. For real operating versatility. 
All 2-metre frequencies in the·band are av:lllable. 
And operation just couldn't be easier. You just select the 

frequency by flicking the.front panel switches.And should 
you inadvertently select a11 out-of-band frequency, the 
transmitter simply won't key. 

The HW-2036 gives you a very clean, minimum 10 watts 
output and sensitivity is an.outstanding 0.5µV. 

For more infonnation on the HW-2036' aiid all our other 
kits, post the coupon and we'll send you our latest 
catalogue. Then you'll have all the facts at your fingertips. 

Heath (Gloucester) Limited.Dept. RC-107, Bristol Road,. 
Gloucester, GL.2 6EE. Tel: Gloucester (0452) 29451. · 

HEATHKIT 
Better built because you build it yourself. 
I To:Heath(Glou;;r)Limited,Dept RC:m, - ---, 

I Gloucester, GL2 6EE. 
Please send me a Heathkit catalogue. 

I 
I enclose llp stamp for postage. 
Nam,.._ ___________ 716,.~~ 

I Addr....,.,, _________ ~15..?: 

f Pos~------
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1. B LACK ABS CASf -wllh nnoor or1p end push switch. Ideal Mic housing 
Wa.,iomele t, Iott 01c. otc. Sita t ..c 5 A 2crn, clip on lld. (New wilh m .af!.ors 
lnscrtptlon). £1.SO 

2. MOS CH A NNEL S CANNER- 9 channels with transistor drivers ond 
control clrcullry, lncludlng sauclch lod. Coloured LED's lnd iclllf? channels. 
3·12 volt opernl1on, site 9 ' 5cm. K- £1.SO. MT- Lt.SO. (To drive Item (4),) 

3. TONE BURST AND TIMEOUTINDICATOR- Sloblcand lull1ad)usloblo. 
Clrcu ltry outometlcally routos Omo oul lone lo !IJlcakcr aJ'ld not modulator. 
(Seo SWM Nov 76. 6-12voll. K- £ 6.10. MT- £8.90. 

4. EL ECT RONICALLY SWI T CHED CRYS TAL BANK-9 channels for 
aeries or pi\U,llel modo cryalnl s. 4·60MH.i:. HC 25U sockets and 30pF trimmers 
nued. Full dttla lncludlno oscHlotor conOpurallons. Can be used on Tro.ns· 
celYors via VFO socll.et. Sito 9 5cm. K- £12.to, M"T-£14.to. 

$. ELECTRONIC A ERIAL CHANGEOVER- for Two meuos. Mlnlmol 
lnserllon lou, Incorporating tron1m1l output IC'le l circuitry. Requires IOmA 
on transmlt. 5().75 ohm up to 30 walls. Slzo S 5cm, K-£A.SO. MT-£5.00. 

6. MOS SEVEN S£GMEHT-adapler tor lttrn (2:), gives a numbcJed channel 
dlsploy, and flashing colon lndfcfUOs scanning. J-t2 Voll. size 8 · 5cm. 
K- £ to.S8. MT- £11.51 • 

7, SENSITIVE SQUELCH AMP A N D S WITCH-Simply connocl lo l ho 
dlacrimlneto, ou1pu1 ol NBFM rocelver and use for muling elc. Compalibto 
wllh llrms 2. 4, G. Raqulfes 9·12 volts. Site 6·5 .... Scm, K-ts.'76. MT- £7.'76. 

ALL BOARDS SUPPLI EDWITH DATA AND CIRCUITS (Seo Rod C omm 
Sept 71. pp&8()..613) Klts-"K .. conu1in undr111ed PCB 4 components: m:tde 
and lesled- " M T" ALL PRICES I NCLUDE VAT PO ST A ND PACKING. 
IMPATT EL ECTRONI CS, P O BOX 12, Cit Alexandro Teuaco), 
LINCOLN . LNI IJF, (Moll 01do11 only), 

IT'S MORE S ATI SFYING TO BUI LD IT! 

FM CRYSTALS by return of post 
2 m•lt• Slmpln 50(145•0), S8!1C5·2), S2G-25, 532(145·8) 

Repealer Rl· R& 
T x r anoe• ' · 8 MH1: In HCG'U: 6. 12, 11MHt In HC25. U 
Rx ranges 10, 44MH1: In HCS.'U: 14, 44, S2MHz In HC2S/U 
R x cry1t al1 tot reptat tr l nput R3·R8, 14, « 52.MHt, HC2S! U 

70cm Channel SU8, SU20, RBO RB2, RB<, R86, RBIO, RBIC 
For Starphonts TX 24MH1 rangt, R x :MMHt rang~ In HC25 U 
For Poc.,etphonea T x 12MHz Jango, Rx 84MHt ronge in HC18JU 

Inclusive orice L2.to each 10" dlscounl on 10 or moro 

Made·lo·ordcr crytUt.l• 2·105MHi, :)Oppm. t.3.60 ea. Inc .. dell111ery whhln 6 wks. 

Giro 35 563 4007 SAE plouo for ll oll Ph one 04 llG8 7&D7 

HARTLEY CRYSTALS 
Qrffn Lane, Miiford, Godalmlng, Surrey GUS 5BG 

AMTEST 
PCB ETCH RESIST TRANSFERS 

Kit of 13 sheets including lines, pads, Dils etc . Only 
£2.50 inc. Also SENCO GS ETCHING SYSTEM No f uss, 
Clean & Simple Only £4 inc SAE details Tel 0905 22704 
6-9pm 55 VAUX HALL ST , WORCESTER WR3 SPA 

NEW S TOC K S OF CABL E J U ST ARRI VED •• •• 
UR&'l, SO ohm low loss al lOp por m, op tp perm. 
U R4l. SO ohm llandard 1t 10p perm, pp 2jp per m. 
URlO, lS ohm s1andatd at 10p oe' rn. pp 2jp oor m. 
U Rts, $0 ohm nylon m4nlature al 4p pot m, pp Jp oer m. 
a core scteened (Mu 20m colls) al 12p Pitt' m. oplp oe-r m. 
20 core sc1eene6 (Ma. tOm coils) al 11p oer m. pp Sp per m. 
100 Meh u ol mixed OQulp m(lnt wit•, s1ngle tlranded, mitcd colours. £1. pp30p. 
M111ns 2 core Cable al Sp per m, pp 2p per m. SAE sample or Usts. 
W . H . WES TL A KE, GIM W W , CLAWTON, HOLSW O RTHY. DEVON 
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\iii) 
YAESU 

v 

YAESU 
proudly announces a new 

synthesised 1m FM transceiver 
FT-117R 

The world famous Yaesu state-of-the-art technique has brought computer theory into VHF communications. 

What are the frequency splits for repeaters? Don't worry I Yaesu has computerized it. In addition 
to a conventional ± 600kHz split, any transmitter offset frequency is memorized with a touch of a push-button. 

What was my last frequency channel? Don't check! A touch of a push-button wlll bring you back 
to the memorized channel instantly. 

Why only one knob to select a channel out of 800 channels? Yaesu utlllzes a " OPTICAL COUPLING" 
system to select each channel In 10kHz steps and the channel may be offset 5kHz higher with a touch of a push­

butt~n. Thus 800 fully synthesized channels are provided with one knob and no rotary switches to get oxidized and 
noisy. 

When will the FT-227R be available? October, 1977. 

Many, many other features such as automatic encoder-decoder for tone guarded squelch (TGS) (optional). T one 
burst accessed repeater operation, automatic final protection, busy channel Indicator, high-low out-put selection, 
dlecast front panel, and famous Yaesu quality throughout! 

And all at a most attractive price. See your dealer today for an informative catalogue. 

Amateur Electronics, 
SOS.S14 Alum Rock Road 
Alum Rock, 
Birmingham B8 3HX 
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South Midlands Communications Ltd. 
S.M. House, Osborne Road, 
Totton, Near Southampton, 
Hampshire S04 '4DN 

Western Electronics (UK) Ltd., 
Fairfield Estate, 
Louth, 
Lincolnshire LN11 OJH 
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CONSTRUCTIVE INNOVATION 
Each of the products below pioneered new techniques and new performance standards. 
Sometimes the benefits are obvious, sometimes they are subtle. We like to think that 
Datong customers appreciate both kinds. 
FREQUENCY-AGILE AUDIO FILTER 

MODEL FL1 
A verutlle bandpau or band· 
reJocl flller with fully variable 
bandwldlh end centre froquenc:y 
pfu1 unique aoarch/Jodu'track 
cepebllltl' for automatic removal 
of heterodyne whl1Uu. tmprovu 
reception of CW, RTTY, and 
SSB. Connect. betwHn rtcelvet 
end loud1peaker. 

R.F. SPEECH CLIPPER 
MODEL RFC 

UP-CONVERTER MODEL UC/1 
Add1lullrecelvtngCCY-kom 
tc*llt lo aoMHt lo "'11llnv r .. 
t:elvm or tran1c.lvera tuning 21-
29MHt or 144-145MHz. Tho full 
nlnao 11 covered In thirty 

Procet•H 1peech a1 • SSB 
1lun•I at IOkHz to lncreu• 
111 retro of average to peak 
lovela wUhout adding har• 
monrc dlatortlon. fmprovee 
talk power of SSB. FM, ind 
AM ttllntmltltra without In· 
creulno the peak tran1-
mttttd power. Connecta 
bt twHn mtcrophon• and 
lnln1mltter. (SN utlcln by 
Dr. D. A. Tong, Wlreltu 
World Feb. 1m. 79-32 and 

Oct. 1078, 77-llt). 

1MH• wide 1ynthe1lzor 
controlled 1egment1. 
Aleo worb u a two­
mttrt converter. Con­
necll bllwHn rectlvor 
and antenna. 

LEICESTER EXHIBITION 
Thia yt1.r we ahall be launchlno two new product.: 

MODEL ADtlO A c:ompact actlve receiving antenna covering 
100 kHz to 70 MH1 without tuning or malchlno unlls. 

Tiie deecrlpUone abovo are brief. Pl .... H nd for frH copln of our data 1hHta and read tlle 
lull llory. PrlcOI : UC/t &1-; Fl.I, a3.•1 llFC/11, at.JO; RFC, iUl.OI (with either Jap. 
4-oln o r 11e<eo Jack Input connectOI). Alt plu1 VAT ol 12l"· pl1ctt Include delivery within UK. 
A range of occ-ory leed1 11 tl10 avtllable, full price 1111 on roqunL 

MODELS MPU and MPU/t Mtln1 power units for Fl1, 
UC/1 or A0170. MPU has Integral 13A mains plug, MPU/1 
hu 18 ... matn1 lead. 

OCTOBER BARGAINSI 
(all prices include VAT) 

Yaesu FT-200 as new .. 
Trio TL-911 Linear Amp. new 
Trio QR-666 Comm. Radio, as new 
Codar CR70A Rx with PR30 Preselector 
Eagle Fist-mic. PTT 600 ohms. new .. 
DM-218 Flst-mic.J'TT 50 K/ohms. new 
Tech. TE-15 Tradlper, 440 KHz to 280 MHz. new •. 
Tech. TE-200 Sig. Gen. 120 KHz to 500 MHz. new 
Sharp FX-209AU Aircraft Radios, new 
Multimeters, 20K/ohms per volt, new 
Headphones, 8 ohm stereo. new 

All carriage extra at cost. 

Stockist of; 

£275 
£180 
£130 

£40 
£7 
£7 

£40 
£40 
£16 
£15 

£4.50 

Amtron. A ntex. AVO. Barlow-Wadley. CBM Calculators. 
Decca/KW. Drake. Eagle. Grundig. Jaybeams. RS Com­
ponents. Sanyo. Sharp. Shure. Stolle. TMK. Tech. 
Weller. Yaesu. 
Books by; 
RSGB Publications. Bernards. World Radio Handbook. 
Towers Transistor Selector. 

820 

Aberdeen rna)' be a Boom-Town, but pltut SAE all enqulrln. 

L. HARDIE (GM2FHH} 

542 George Street, Aberdeen AB2 3XL 
Tel. 0224-20113 

CRAYFORD ELECTRONICS 
GIAYN 

FOK MUL Tl 2100 2m ell mode tran•celYer 
FOK TMSfB Scanning 2M RX, fitted 1 O channel• 
KEN KPZ02 2m hond portable, fitted 16 channel• & auto TB 
QM70 COBRA 2M·70cm FM ttansvertor 
QM70 144PA.50 2M l!Ow llneor amp. 12" ••lid atate 
SWR40 SWR/ S meter t·8-150MHz •• 
SWR25 2 motor SWR/PWR 3·5·1 SOMHz 
BANTEX m1gn1llc mount (deduc1 70p It whip ordered) 
ANTEC 2m lA whip) 
ANTEC 10cm collnear 

GIWIX 

£440.00 
us.oo 

£1UM 
at.oo 
£52.00 
Q .'2 

£11.30 
£It.ts 
U.10 

£10. tO 

Full ranot JAYBEAM, ANTEC, MICROWAVE MODULES In •lock 

SAE Enqulrfn and ll1t1 CARRIAGE & VAT INCLUDED 

I LOVELACE CLOSE, WEST KtNGSDOWN. Sl!VENOAKS, KENT. 
TNU eDJ 24 Hr. Anower Service 047485 2S77 

FOR YL'S AND XYL'S 

The ONLY POCKET TV SET in the world! 
SINCLAIR MICROVISION. Complete with NI-Cads and dual 
voltage chargers, car adaptor, carrying case. 6' x 4• x n•. 
From £14.00 per month or £2'15.00 
ORDER NOWI Big demand I 

All usual VHF and UHF gear 
ALL PRICES INCLUDE VAT SAE FOR DETAILS 

BOOTH HOLDINGS BATH 
(lncorporaUng Ham Hire and Rent+Rlg) 

M1mbor of T .A.F.A. 

I Golf Club Lane, Saltford, Bristol 711131 
G3XOD, G3NXU after 7pm Saltford Z4llZ 

GIDPH Windsor 5t7f7 after 7pm 
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LEE ELECT RONICS LTD 
ESTABLISHED FDR MORE THAN TWO DECADES 

01-723 5521 CLOSED THURSDAYS G8JVL 
400 EDGWARE ROAD, PADDINGTON, W.2 

LONDON'S LARGEST STOCKISTS OF YAESU • ANTENNA 
SPECIALISTS • STANDARD • ICOM • BANTEX 

• J AYBEAM • R EVCO • QM7U • ETC 

S PECIAL EXCLUS IVE OFFER 
Pe:rapex Dust Covert da•loned and manufadured by ua to keep your Y•Hu equlp· 
mentln Mlntcondlllon.SultableforModel1 FT1ot.101 B. FL1ot. FR101. FT20t, FTI01£. 
FL2100. FTm, FT211A, FRG7. etc. Price £4.00 each Inc. VAT. Canlaae4Sp. 

FT30I , FTI21, FT220, FT620, £3.00 ••ch Inc. VAT . Carrlao• 45p. 

YAESU MUSEN PRICES 
FT301 T/RX 1·8-30. tOOW 12V 
FT301D Dlgltal Readout '301 
FT30tS I OW PEP '30t 
FV301 E•lcrnol VFO 
FP30t PSU/ spookor 
FP301D FP301 + Clock, ldenl 
DC7SB DC PSU/speaker 
FT200B T/RX 3'5-30 
FP200B AC PSU/speakor 
FRG7 RX ·5·30 cont. AC/DC 
FT221R T/RX2m. 'All Mode' 

JAYBEAM 1oc4ml, 144 

DS/ 2m 5 over 5 slot feed 
Dl/2m a over 8 slot feed 
5XY/2m S element cro11ed 
IXY/tm 8 element croaaed 
10XY/2m to element crossed 
5Y/2tn 5 element yagl 
8Y/2m 8 element yaal 
tOY/2m 10 ele long yogi 
tCY/2m 14 olo Iona yagl 
QC/2m 4 elomentqued 
08/2m 8 element qua d 
PBMt0/2m tO ele Para 
PBM14/2m 14 ele Para 
D8/'70 8 over 8 slot feed 
P8Mt8/70 18 olo Paro 
MBM48/70 48 ele Multf 
MBMaano 88 ole Mufti 
MMD 0501500 counter 
12XY/70 12 ele crossed 

£C8S 
£SaS 
£340 
£IZ 
£19 

£125 
£43.50 
act 
£SC 

£145 
£331 

C!ml 
£11.00 
£14.75 
£12.10 
£15.10 
Ul.30 
£1.21 
£1.10 

£17.20 
£2%.00 
en.a 
£17.80 
f:a0.50 
£25.20 
£1%.50 
£15.00 
£17.50 
£24.40 
.£79,00 
£24.00 

All J -bHm modol• + £1 carrlqo 
+12t" VAT 

FT223 T/RX 2m. FM 23 chnl.12V 
£139.50 

FT22C T/RX 2m. FM23 chnl. 12V £148 
Sia 80R T/RX 2m. FM 80 >< 25kHz t2V 

£220 
FTVUO Tronavortor 2m 12/230V £139 
CW Fiiier 600kHt £11 
YOJ!.44 Dook microphone £18 
FT101S Rx 1•8·30, 12/2COV £m 
FRtOID Del uxe ·s· BC, FM t:lto 
FRIOtSD Dlgltol Reodout 'S' £311 

ASP ANTENNAS 
Aop'l01. !W Q.%1 
A1p6tt £7.60 
A1P6n £1'.st 
A1pil93 £17 .10 
A 1pEC62 £1.%1 
A1pEM7 £11.tl 
AopfSS £1t.44 
A1P659UK £15.AI 
Aap Moo Mount O .lt 
ALL ASP ANTENNAS + 85p pool 
+ 8% VAT. 

ICOM RANGE 
tC2t5 
IC240 
IC202 
IC22A 
+ t2tY. VAT. 

£144 
£17' 

£152.10 
£145 

KYOKUTO DIGITAL 1t 
10W Mobllo 400.CH. TX/RX £m + 
VAT 
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FRtOtDD Olgftal readout 'D' L'IO 
SP1018 Eat ern1l 1 p.oakot £15.SO 
FltOI T.X. 1•8-30MHz 230V £3%5 
FL2100B linear 1'2kW PIP £248 
FT10tEE T/RX 1·8-30 AC/DC £481 
FTIOIE TX/RX with RF CLIPR £A21 
FT10tEX 'EE' fen DC PSU etc £369 
FVtOI B Externol VFO £62.75 
FT40t8 TIRX 3-5-30 580W £365 
SP40t External speaker £15.50 

MICROWAVE MODULES 
MMC om. conv. IF 2-4 4-&2.8-SO £11.00 
MMC lOMHz conv. 28-30 £11.00 
MMMC 70MHz conv. 28-30 + fo.,,f 

osc. £28.00 
MMC 2m. conv. 2$-30 + foca_I ose. 

£20.00 
MMC ?Ocm. conv. 28-30 6r 144-146 

£20.00 
MMC12M/t44or28-30 £12.M 
MMDO 50 llOMHz counter £1%.00 
MMD 500P 500MHz pre-scaler £25.10 
MMT 432/28 '70cm. tranavorter 07.00 
MMT 4112/t44 2m. !tonaverter £133.00 
MMT 144/28 2m. tronsverter l:lt.IO 
MMC o435 ATV Converter £22 

ELECTRONIC 
DEVELOPMENTS 
EDL 144/28 
EOLl4C 
EDLC32P 

£135 
£135 
£13.5 

YCSOOE 500MHt 0-<12 P. P.M. £285 
YCSOOS SOOMHz Counlor 1 PPM £ZZ5 
YCSOOJ 500MHz Counlor 10 PPM £155 
YC60t Dig. Dlaplay 101 & 401 £110 
Y0301 Monllor ICOP8 £123.50 
YOtoo Monllor2 lono osc £118.00 
YPl50 Dummy load/wottmotor £44 
FFSODX Low PHI flller £15.25 
QTR24 World limo clock £13.00 
YD848 Hand mlc £7.50 

FDK RANGE 
Mult. Ull '70cm 
Multl.11 2M 
Multf 2'700 
+ 12iY.VAT 

£221 
£114 
£435 

HELICAL ANTENNAS 
2mwllh BNC 
2m28tpfuo 
+ 12iY. VAT 

CO-LINEAR 

C3Mp/p2Sp 
D .1Sp/p2Sp 

AFP A680UK. 8dB·co-llneor loco 
anlonnM £U + VAT carrinaa £2.SO 

JVL-Co. lln 8. 5d8 ooln, fully adJuot­
ablo for f11U gain end minimum awr 

alM 
carrtagt £t.25 + VAT 12t%• 

SPECIAL OFFER I 
EX-AIRPORT FERRANTI 
VISUAL DISPLAY UNITS 

MODEL COUii 
Designed to work with Argus 400 
Computer. These models are ideal 
for customers building their own 
VDU's. The keyboard has no direct 
connexion to display unit and can be 
removed if required. 

Cash Price O nly £42.50 +B%VAT 
(NOT AVAILAB LE O N CREDIT CARDS D U E T D LOW 
PRI CE) 

This unit is being offered at less than the 
price of keyboad and empty cabinet!! 
SPECIAL NOTICE. Available only to 
personal callers. 

SE HABLA ESPANOL 
FREE PARKING AT REAR OF SHOP 
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GAREX (GJZVI) 
BRITIS H MA DE V.H.F. EQUIPMENT 

TWOMOBILE FOUR MO BILE 
Compnnlon unlls for 2 or 4 metres. They feature Tx, Rx t:tnd PSU for 12V' DC 
Input Inn single unit 12 ~ 8 x 4•, Full coverage tunable AM;'FM R:r; wlth 
excellent V.F.O. stability even under mobile condlllons. Professional gf'ade 
senslllvlty AND selectivity. Crystal controllod AM/FM Tx, wllh superb audio 
quallty. Based on popular R/T components for ensc of servicing and ready 
avnllabillty of spares. Comprehensive handbook And low~cost atter-sales 
service. Prices; T womoblle £135: Fourmobll• £121.SO(inc. VAT). 
Wo stock the popular NR56VF-1 2m Rx., with switched 144-146MHz V.F.O. 
and 11 xlal controlled channels, Idea tor fhctd, portable or mobile use. 
Bulll-Jn L.$., 12V DC ope ration. £54 Inc. VAT. (1dals £2.50 each). 
NO W WITH IMPROVED V.F.0.-EXCLUSIVE TD GAREX. 
Ans.a.e. brings you tull detnlls of any ol lhe abovl'.!. Credit facilltles avallablo 
and part-exchanges welcome. ' 
NEW COMPONENTS: 
Relay GPO typo 3000, Ul coll, pull-In current opp1ox 200mA. tM -i 18 
contacls, idQal lor psu cul-out. 80p each, 5+ : 70p. 
l nt eoratod circuits (full spoc.) 

723voltaoe reg. TOS metal case, 2/37V oul at 1SOmA for 5/40V in 
SN76660 FM quad1ature detector 
CD4001 AE quad. 2-inpul NOR oato tor tono-burst gen. 
NE555 Timer lor tone--burst gen. or time-out lndlcntor 
709 (To~); 741 (DILS) Op Amps 30p o•ch. 

Rectlline., pots multllurn, prnet, p.c. mtg. 
101 20, 25, 100, 250, 500, 2·5k, 3Sp eoch, anv 5 + : 2Sp 

BNC 50ohm tree aock•tt. 20p each: 12 for £1.45; 50 for U .90. 

7Sp 
75p 
2Sp 
5Sp 

Neons Panel mounting, type JH8, 8mm hole, 2.av. rad, amber or clear: 
35p each, any 5 f ; 30p, io + : 21p. 

Miniature, wl(o end Ip each, 10 -i 6lp, 100 + : .Cp. 
L.E. Dta Panel mounting, typo JHS, 6·5mm hole, red: Up, oreon or ombor; 
72p Any S + , fen 10%. 
Logic probe type JH 320, £11.15. 
R esistor Klb. E12 series. 220 to tM, 57 values, 5% carbon film, iW or TW 

(please state). 
Slatter pack, Seach valuo(285) 
Mixed pnck, 5 oach lW I· ! W (570) 
Slandnrd pack, 10oach(5l0) 
Glont pack, 25 oach (1425) 

Replenlshments availebfe 
PL2SI UHF Pluos + reducer68p each, S I· : &op. 
som UHF Socket ponol mtg. S.Sp each, 5 + : 4Sp 

£2.95 
£5.40 
£5.AO 

£13.25 

N lcad Rechargeable cells U7slze, now, £1.10 oaChi .C .,. : .£1.00i 10 .,.. : 13p 
Slid• switches, min. DPDT U p oach: S + : U p. 2 pole 3 position 22p 

each; 5 + : tap 
T ogg le switches, min. full r;ingo SP thro' to .CP C/0 / sae llsl. 
GA REX FM det• ctor con veralon ready assembled with full fitting lnstruc· 
tions. T-ellor mt1de, easy-fit design for AM Cambri dge, replaces squelch 
boa'd with minimum of other modincatlons, £5.40, Transistor Vanguard 
(AM25TI version with modlned squelch circuit. £5.N . 
FM/AM facillly reQulres SPCO swrtch or r(!lay. 
C RYSTALS FOR10 METRES (HC25U): 
28·500MHz Tx plus 28·045 MHz lor Rx (455kHz l.f.) mnlto lhnt "C.B." w/I 

legitimate £A.so· pair. 

INTER S ERIES ADAPYOR K IT. Super value-. up to .0 different com· 
blnaUons ol BNC, UHF. N, TNC &. C series connectors, male and femole. 
Complete In PVC w~ltat, L 11.t5. 

Wcarestockl5ls of REVCO aerials for V.H.F.-Amnteut, gilder and P.M.R. 
band types avallablo. 

Authorised dl1trlbutor for J . H . A11oclatea ltd., professional quality 
ewltches, lndlcalors and special products. 

Lists availoble covering Revco & J. H. products. 
EX-EQUIP. ITEMS(GUARANTEED) 
T o foldal Inverter t r•naf ormera (wllh clreurts) 
Input 12V DC, oulput 390V 200mA (doubled) £2.10 

£2.40 
70p 

Input 12V DC, output 1CiOl260V I SOmA (doubled) (R•nger) 
HT choke suit.able tor 2-3kHi. Inverters 
Mains transformera, mulUtep P'imaries 
515~515V 240mA, SOV, SOmA, 5V 2A, 6•3V 4A (12 lb) £8.15 
17().0.170V 90mA, SOV SOmA, 6·3V, 3·3A, SV 2A(5·5 lb) £2.15 
0-146-232V 160mA, 26·SV 1 A, 13·9V SA, SOV 50mA (10·5 lb) £4.40 
1~-0-13SV,50mA, 6•3V, 3'3A £3.40 
Auto 0-100-110-150·200-230-240-250, 200V A £3,65 

HT chokH, 5H 80mA, 4H 240mA, M5H 350mA, 1'8H, 125mA £1.5.5 
Butterfly trimmers large 2 x 17·Spf, 2 x 10pf asp 
10·7 IFT (valve type) 24' .. x t· square double tuned 3Sp; 2 for 4Sp; 6 for tsp 
Mobile P S U 12V OC Input (floating fo' + or - E) transistor Inverter 170, 

220 or 380V DC at 180mA. output, fully smoothed chassis section, aolf· 
contained, fully wired and tested, with circuit. £5.45 

As above, but portl y assembled (as cut out) complete with nll compon<!nls. 
circuit, finish·ll-yourulf £4.60 

P R ICES ARE INCLUSIVE Of UK POS T AND PAC KING AND VAT 

M all o rder only. Sole address for orders and enquiries 
GAREX ELECT RONICS 

7, NDRVIC ROAD, MARS WORTH, TRING, HERTS HP23 4LS 
PHONE CHEDDINGTON (STD O'l98) 668684 

6.30pm·9pm AND WEEKENDS ONLY S.o.e. with all onoulrles oloooo. 

822 

RESEARCH MACHINES 
COMPUTER SYSTEMS USING THE Z80A 

R ESEARC H MACHINES 380Z 
INTEGRAL VDU: The system has a UHF Ourpul sui table fa a completely un­
modified domestic tolovislon. The TV screen will dlsploy 24 t ows of 40 characters 
128 character 1507 sci, upper and lower caso ASCII. Each character position on 
tho VOU is wflttcn Into and ca.n be read by the CPU as a memory locat ion. This 
means thal lhc VDU can be programmed to OPN41e In any mode, Including pagt>, 
scrolled, Immediate editing, 01 f1Jll!f add11Hsable cursor. Screen rofroshlng does 
not use any of tho Z80A's limo. VDU GRAPHICS: Graphics matrix of 80 (horl· 
zonta1) >.. 72 (verllcal). Graphics and olphtmumerlc charncters can be intermixed. 
INPUT: Very high ouollty53 key unit. CASSETTE INTERFACE: CUTS, st•nda•d. 
CPU: Z80A Microprocessor. Fully buffered bus, 4MH~ clock. MEMORY: CK 
bytes dynnmlc RAM minimum. Can accommodate up to 32K bytcswlthoutoddlng 
any memory PCBs. MONITOR COMMANDS: List, Modify memor)', Load hom 
cassette, Dump, Single step 'trace', Go to User Programme, Breakpoint. etc. 
SOFTWARE: Extende-d Monitor, Various Basics, Ted Editor (Immediate mode), 
Graphics Subroutines, Games Packages, Resident Assembler. HARDWARE 
CONFIGURATION: The computer Is housed in an attrnctlv0 case with powe~ 
supply and there is 11 lot of room lor expansion. Keyboa.td Is in a separate case. 

This system Is also oViJilable ~s :i partly assembled kit. Tho computer Is supplied 
as a kit wltti the main PC B's already built on cf tested. 
Our systems are designed and man1Jlacturcd in Odord by RESEARCH MACH· 
INES LIMITED and a1e sold through SINTEL. 
R ESEA RC H MAC HINES a.oz Ready-bulll system wilh 16K RAM, 2K ROM 
Monitor with cased 11.eyboard. £ t063.00 
R ESEARCH MACH INES 380Z KIT. P•rtly ... embled kil version with 4 byjca 
ol RAM, 1K ROM Monitor. Wllhout keyboard £499.00 
DELIVERY: 110 8 weeks. Oetalls of othe' combination prices ate available hom 
SINTEL. Prices. exclusive of VAT a.nd p & p. 
These systems oreavalfablefrom SINTEL P.O. BOX 75, OX FORD. T oi Oxford 
(0865) 49791. 

NOT GETTING OUT? 
Make SURE. your ANTENNA 111 OKAY. fasl, wilh an Antenna Nol a:o Bridge, 

1- 150MHz,20-200ohms. • . .. Only £ 1.20 
SOUND one "'S" pornt LOUDER wllh a Speech Compressor, twitched comprea-

alon HIFl/ DX .. .. ' .. Only £1.IO 
LINEAR OKAY? GctaTwoToneOscltlotor .. .. O nly £1,40 
Get SPOT-ON the DX with a Crystal Calibrator, switched tMHr, 100kHz, 25kHt 
EQUAL LEVEL harmonics to VHF Only £13.IO 
Each kit Is eas:.y to mako and Includes all parts, prlnt &d circuit, cue, battery, 
screwa etc., Instructions, Po&ta.oe, money back assumnco-SEND T ODAY and 
work MORE DX. 

CAMBRIDGE KITS ~~~d~1:. ~:~::a':ie•m.. 

NEW ROBOTSSTV 
" 400" Solld et.ate slow to fast and fast to stow Scan converter with Ola Ital Ran­
dom AccctH Memory, for fu ll btlohtne:sa, non fading, pictures ol unbelievable 
defini tion on a normal TV aet. A l so picture tranamlaalon from a standard CCTV 
camera. £161 I n cl . VAT. S.A.E. for detalla pteaae.. 

Ste the 0 400° Jn operation at the BATC-SSTV Convention on U November. 

AERO & GENERAL S UPPUESt Nan almo H ou1e1 32 Ruftord .Avenue, 
Bram col•, Nottingha m NGt 3.IH. T e l . 317511 

G2DYM AERIALS 
ANTl·T.V.1. A ERIALS INDIVIDUALLY DESIGNED BY EX­
B.B.C. TRA NSMITTER ANO AERIA L ENGINEER. A LL CUS­
TOM BUILT FOR THE TRANSMITTER OR S.W.L. GSRV's, 
G2DYM's, WIDEBA ND S.W.L TYPES, DESIGN AND A D· 
VISORY SERVICE. Detalls-7'x10" S.A.E. and 3 9p stamps. 
LAMBDA ANTENNA STUD FARM, WHITEBALL, 

WELLINGTON, SOMERSET. 
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J.BIRKETT 
RADIO COMPONENT SUPPLIERS 

Member of the ARRA 

DAU MINIATURE SEMl-AIRSPACED TRIMMERS 2 to 9pf at 10p, 5 to 38pf 
at ! Op, 6 to 45pl at 10p. 8 to 125p! at t2p, 8 to f40pf al t5p. 

S P ECIAL C R YSTAL 100 KHz plus 1 MHz In 1 OX coso et £2, with circuit for 
Colllbfator using Cos mo$. 

UNMA RKED GOOD <IOOmW ZENERS Hv, 10¥, 11v.12v, 13v, 16v, 24v, 30v,3Jv, 
36 Yoh. Allot 10 l ot 40p. 

10GHz ELECTRONICALLY TUNED GUNN O SCILLATOR ASSEMBLY 
complet~ wHh lnsttuct1o ns fo r £28. 

VARl·CAP DIODES BA 102 ot20p, BB 121 ot !Sp. 

SILICON S TUD DIODES BYX 38-300. 300 plv 6 om p ol 15p each. 

FERRANTI ZTX 108 TRANSISTORS 7 lor Sop. 

NATIONAL BC Z12K TRANSISTORS 101or50p. 

RCA CA 30890 l .F. F. M. 1.c . al £ 1.40 each. 2 lor U.20. 

MULLARD C 281 CAPACITORS ·t1d 250v.w. ot 20p doz. 

F.M . FRONT END 88 to 108 MHz with Conversion details to nlrcrof t band or 2 
Meltes a l £ 3. 

MULL ARD NUT FIXING TUBULAR TRIMMERS t8ol al 15p each. 

ELECTRET M ICROPHONE INSERT wi th FET pre-amp at L I .SS. 

FET's Etl t at t2p, 5 for SOp, £112 at 10p, 5 for 45p, £113 1112p, 5 lor 50p, E114 al 
22p, 5 for 85p. 

ELECTROL YTICS Se<ew T erminal Typo. 680µ1 160v.w., 41 " W at 40p, 3,300µ1 
63v,w .• 41 11• al 55p, • .700µ f 100....w., • i < 2" al Lt, 15,000µ 140¥.w., 4j > 2"' 
nt £1. 33,000µf 16v.w., 4i 2~ at 15p, <410001d tOv.w., •t x 2· at 1Sp, Tag En ded 
Types. 500µ 1 70¥.w., 2·5! 16 1· at 30p, 500µ1 100v.w., 21 11' a t 30p, tOOOµI 
IOOv.w., 41 I f' ol 60p, 3000µ1 25Y.W., <} ' Wal 50p, <700µ125v.w., :U x t • 
nt SOp. S0001il 30v.w .. 4 .c u· a1 60p, Wit~ EndNJ Ty~s, 220µ1 63v.w., at 20p, 
3301il 'OY.w .. at 20p, 330µ 163v.w., al 22p, • 70µ 1 Gv.w., a t Sp, •70µ.f 1Eiv. w.,;it 10p, 
680µf 40v.w ., at 20p, 3300µf 16v.w., at 2Sp. 

1.c. SOCKETS OIL B pin , 14 pin, 16 pi n, 18 pin ell ot 15p each. 

AUDIO I .C's SN 76001N ot50p, SN76013ND ot £ t, TBA800a185p, SL414at£1.60, 
TAA 6118 Ol65p. 

WIRE WOUND VARIABLE RESISTORS t-2K 6 watl at22p. 

PO WER T RANSI STORS QC 25 al SOp, AO 1<9 11 00o, BO t 12 al 25p, BO 116 
al 400. BO 187 at 25p. BO 207 al 55p, 2N 3055 al 550. 2N 34•2 • I 80p. 

TUNING CAPACITORS Splat 75p, IOol at 75p, 20ol ot85p, 30pf al85p, SOpl al 
85p. 125 t25p1 al 55p, 100 ~ 200p1 at 5Sp, 200 I 200 .,. 25 + 25of al 55p, 
500 SOOol al 60p. 

PRE-SET VARIABLE B UTTERFLY CAPACITORS 25 >e 25pl al 50p, 38 
JC. 38pf at 800. 38 38ol wide spaced a t 650. 

S PECIAL VARIABLE CAPACITOR 250 I 250 + 20 1- 20 r 20pl at 75p. 

100· 0·1001rA TUNING METERS H 11' ol 90p. 

SPECIAL TUNER FRONT END WITH TWO FETS 88 to 108 MHz wi th 
eltcull tit .C.4. 

S OLDER-IN FEED THRO' s 6•8pf, 300pf, 1000pl oil 20p doz. 

VHF UNMARKED GOOD TRANSISTORS 2N 3553 at 3 lor £ 1.10, 2N 3866 • t 
3 for 75p1 2 N 331'5 at £1 each. 

CAMBION R.F. CHOKES 22UH at Sp ooch. 

50 TANTALUM BEAD CAPACITORS Auon od from ·33µ1 to1s,,1 a1 .c1.so. 

PLEASE ADD 20p FOR POST AND PACKING ON UK ORDERS UN.DER 
U , OVERSEAS ORDERS AT COST. 

25 THE STRAIT, LINCOLN LN2 IJF. Telephone 20767 

C&C electronics1 
1owest Park London SE9 4 RO 
Telephone 01-852 9397 CRYSTAU 

THE MADE TO ORDER CRYSTAL SPECIAUSTS 

t-OFF CRYSTAL PRICES 

Fandamentlll 

3rd OvertonH 
Sth Overton•• 

Group 
1. o-030 to 0-oMMHz 
2. 0-100 to 0-369MHz 
3. 0-370 to 0-730MHz 
4. 0-731 to 1'499MHz 
5. 1·500 to 1·999MHz 
6. 2-000 to 3·999MHz 
7. 4·000 to 20•999MHz 
8. 21·000 10 24·000MHt 
9. 23·000 to 54 ·999MHz 

10. 55·000 to t04·999MHt 
11, 105·000 to 110·999MHt 
12. 120·000 to 100·000MHz 

5th, 7th ind Ith Overtonto 13. 130·001 to 216·000MHz 
Unfeaa olhorwl1e requested fundamentals wl ll bo 1upplled 
capacity and overtOnff for 1eries resonance operation. 

Price 
100ppm CIUS 
tOOppm U.75 
100ppm l:IOM 
100ppm £11.75 
30opm na 
30opm a.09 
OOppm £2.IS 
30ppm £3..25 
30ppm £2.15 
30ppm £2.tS 
30ppm U..25 
10ppm £1.50 
10ppm 1:10..25 

with 30pf food 

HOLDERS o-030 to 0-200 MHz H C13/U, 0·170 lo 106-oooMHz HC6/U. 4-000 to 
21&"'000MHt H C11 o r HC25/U. Prices on a.pplleetlon for othor holders. 
DWVERY Groups 1 to 4, 12 and 1- to 8 weeb . Groupa S t o 11-4 to 8 weeU. 
DISCOUNTS 5" mi xed freQuency d iscount for 5 or more cry1tala within any 
p rice oroup. For orders of same ft·equancy and IP4C dl1count1 atart at 5 o ft ln 
groupa 1. 4. 12 and 13. In au other groups d l1count1 atatt at 10 oft. Special mea 
for bulk purch1.se schemes Incl free supply of 1lt\l1 for UK ropu tera. 
CRYSTALS FOR POPULAR VHF TRANS CEIVERS 
Cry1ta l1 aupplled Jn approx. S weeks to any staled trequoney for the followlng 
VHF Tx'a: Heathkit. fcom, Ken, Stendard, T rio and Yaeau. Prlc:e £L50percrysta1. 
LOW FREQUENCY STANDARDS (8% VA TI 100tiHz In HC131U. Price £2.95. 
1000kHz In HC6/U. Ptlce £2.80. 
CRYSTAL SOCKETS HC6/U and HC25/U, Prlco lip. 
MINIMUM ORDER CHARGE £:!.00 PRICES ARE EX VAT-
PLUSE ADD 12i % UNLESS OTHERWISE STATED 
All prlcot Include post.age to UK and Irish addrou ea. Cry1tal1 tuppUod to an:t 
tpeclflcatlon for lndustrlnl, moblle radio or morlne u1e1 e tc. Stato equipment/ 
1peclflcatlon when enQulrlna . Please s end su with a ll cnqulrlD1. 
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RAC AL R.An COMMUNICATION RECEIVERS 19" Rack Mounllng 0 5 to 
30MC/S In 30Bonds1 MC/S wide. 
Effective Scale Leno th 14511. 6" corresponds to 100 KC/S Power 100-125 or 20Q.4SO 
VAC Cryatal Flltor, IF Bandwidths 100C/S l o 8KC/S In Six Swlfchod Stages. 
BFO and Crystal Cal. A total of 23 Valves 8 G7 and BG9A used. lntemal Speaker. 
Air TeatN In oood used condltJon wllh Mains: Leid. Book with Circuit. £225 
Cattlaoe Approx. £10.00. Now In Metal Ca1e1 Louvrod. 

RAlt7E Freciuency Range 1-30MC/S. Bandwldlh 100C/S to 13KC/S In 6 banda. 
Include• S Mew, has addltlonol IF Stage (1MC/S and M MC/SJ slow moUon 
B. F.O. using 21 valves BGlGnd BG9, rest a1 RA.11. Price fn Metal lou'll'ed C41e, 
as new condlOon with Handbook and Cltcult. £300. Carriage Approx. ct0.00. 

All our 1•t1 are bought dlractfrom th• oovemment. 

STAND 24 ARRA EXHI BITION, LEICESTER-wor~lng RA1t7E' s on RTTY. 
L10dl1count o n every set paid for a nd collecled a t thl1 s ho w . 

JOHNS RADIO 
424 Bradford Rd, Batley, Yorks 

Phone Batley 478159 or Leeds 496048 

NEW! TONE BURST GENERATOR 
TBG-2 * Crystal controlled for depend­

able re peater access. * Small size, fits any trans­
ceiver. 22·54L x 12·50W x 11·60H. 

Just connect In the push- to-talk line 
5-15V, + ve or - ve earth . 1~way OIL 
package may be so ldered on to a 
PCB or s imply glued Into a con­

·' o" venient position. 
·"' Supplied with full Instructions. £8.00 

~, each + 12t% VAT, post free. 
OEM enquiries Invited for these and lo11lc compatible crystal 
oscll/alors (IQXO), 240Hz-20MHz. 

INTERFACE QUARTZ DEVICES LTD 
2t Morket SL. Crewkome, Someraot. Tel : (MN) 7'US. Te1ax : 4lm 
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KW 108 MONITORSCOPE 

• Monitor your tranamlttod 
•wavoto,m• 10.1150 motroa. 

• Can bo loft potmanontly In 
antennn food. 

• Two.-lono oonorntor lncor­
porntod to on1uro optimum 
linearity tor SSB. 

• A furthor safoouard for your 
PA tubot. 

power mot« 
dummy load. 
• High powor 
veralon KW 10> 
eleo avall· 

serving Radio Arna11 •b••· o,e 
AMATEUR RADIO PRODUCTS eurs Wor\dll'J' 
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DECCA COMMUNICATIONS LIMITED 
• Eas1 terms on equipment ara//ab/e 

orer 12, fB or 24 months 

Cramptons Road, Otford, Sevenoaks, Kent TH14 SEA. Telepbone: Sevenoaks (0732) 50911 

TELESCOPIC 
HILO MASTS 

r-----' WINCH OPERATED 
Tht1e me1t1 are hand winch operated, of robust 
c:onatrucllon and are aultable for uso under In· 
clement condltlon1. Tha sections are of alu· 
mtnlum alloy with flltlngs of atalnless steel. A 
1elt-1u1talnlng eplcycllc geared wtnch has been 
ulectod for complete aarety. Each uctlon 
extond1 1lmullaneou1ly by • 1lnlnless sloel 
wlro ropo 111tem. The tectlons arc fitted with 
full lonoth key1 to prevent rotation. 

Thay wlll support l11roe 3 ele!mcnt antonna1 
providing thnt tho maJ.lmum operallng holghte 
1pcclOed In tho fo11owlng table ato nol oxceodod. 

W ind epeed 
(Un guyed) WTM/1 WTM/Z 
55 mph Fully eitendad Fully e•tanded 

431eot 56 feet 
JO mph Fully extended Rehact to 

431eet 43 feet 
eomph Reltact to Retract to 

361HI 36 fnet 
IOO mph Re hact to Retrectto 

2111001 29 leet 

Alto manufacturort ot Pnauma_Uc Hllom11-1t1 .. 

HILOMAST LTD 
T he Street, Heybridge, 

Maldon, Essex, CM9 7NB 

Tel: Maldon (0621) 56480 

HAM-SPARES 
GJWCS G4COO 

262 KENSINGTON, 
LIVERP OOL L72RL. Tel·. 051-2649924 

OUAUTY COMPONENTS ANO ACCESSORIES 
BY RETURK-ALWAYS 

Speclo1.I off or. Mlnln.turo tlzo red lodt wllh plastic holders. Brand new and full 
pcrrormRnco. 5 for SSp. 10 lor £1.00. 

Trantls tors (All lull I POC) AC127. Up. ACl28. 14p. AC141. 21lp. AC141K, 32p. 
AC1'2, 21)p. ACl42K, 3'p. AC153, 22p. AC176, 26p. ACl76K. 32p. AC187, 17p. 
AC187K. 28p, ACl88., ZCp. AC188K. 2tp, A01'9, Mp. A0161. '8p. AD162, 41p. 
Afl 17, 24p. AF124, 32p. Afl27, lep. AF13g, 53p. AF2Jg, 47p. BC107/8. 9p. BC109, 
10p. Pl•allc BC107, 10 lor SOp. BC14718/9, IOp. BCl57/8/9, 10p. BCl82f4, 13p. 
BC213/4, 13p. 8CY70, 17p. 80131, 38p. 80132. 41p. BFns. 2tp. BF180, 32p. 
BF185, 27p, BFllMJ5, 15p. BFY51.11p. 8FX88, 1'p. BSX20, 21p. BSX20 equiv al 4 
lor SOp. OC200. ZOp. 
Mo1fot1. 40613i'40822, 6Sp. 3N20ot, very low nols<l' dual gate mosfct. Bins and 
connections same as. 40613, £1 -25. 
IC'• co·s 4000, 25p. coo1, 25p. •002. 25p. 4011, ZSp.4013. 63p. 4015. Hp. 4016. stp. 
4017, Hp. 4018. £1.10. 4020. £1 .21. 4023. ZOp. 4()27. 66p. 4028, tlp. 4042, 90p. 4046, 
£1.00. 4047. £1.4.S. 4CMt, 62p. CO:iO, 6Zp. 
NESSS, SOp. NESS6, t'lp. NE566. £U5. 7'1, ZSp, CA3089E (Genuine typo, not 
oqulv). £2.3t. LM380., £1.21). 
PC P ens. 0110 lypo wllh accuralo pump ac1fon and flne nib. Spare nib. 80p. 
Miniature Level Metert. Now batch lust •rrfved. 200µA FSD. Ideal as batt. 
lndicatots, RF output, Cuuent melefino etc etc. SOp. s for £2.15. 
Veroboard al leH than holf price. Pach of six pioc.es In different $i1es and 
malfia . our choice. Excelltnl vniuo. £·t.OO. 
Re•d Ret•Y•· For recenl kcyer dHluns and other high speed switching. Heavy 
duty contacis. Operate on 9 volt and abowe. 30p. $for £1.35. 

T hls Is only a smell selec.Uon ftom our large s'tock. Our catalogue Is ava.ilable 
free ot ch111ge. please wrUc or phono lor copy. Callers most welcome 9am to 
S.30pm. Half day W O'dneaday. 
Postage on 1moll ltcm1, 2Sp. On huger ltamt, Mkrophones etc, 350. All prices 
include VAT, 
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STEPHENS-JAMES LTD =~~~:::MaER Shop Houn t.Jl&m to S~pm Mon. to Sat. 
bay ac.ceat to the Ml, Mt1, MU. MS1: 

47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 0942 878790 NO PARKING PROBLEMS 

TRIO RANGE NOW IN STOCK 
TS520HF Transceiver 
TR7200 VHF Trllnsc.e1 .. t 1 
TR2200GX Tr•snce1ver 
TR7010SS8 Transc*lver 
TSl20HF Traf'l,ce1vef 
T·.100 Genefat Co-,oraoo fhtcolver 
TR7SO VHF T1an1ce1-,er 
YAESU MUSEN 
FT101 E Transceiver 
FRIOIS Recei ver 
FR101S DIOllal Receiver 
FR101 D Receiver •• 
FR101 D Dlgl lol RecelYOr • . 
Fl.2100 Linear Ampllner 
Y0·100 Monltortcopo 
FRG7 Receiver •• 
OR AKE 
R4C Rocolvcr •• 
T4X Tran1mlttor 
TR4C Tran1colver 
AC4 AC Ptu •• 
MS• Spookor • , 
SSR·1 Rocolvor 
SPR-4 Roeolvor 
Low Pue Fiiter 
DECCA COMMUNICATIONS 
KWl07 Antenna Match 
KW 109 Antenna Match 
KW Antenno Switch 
KW Balun 
KW Trapt 
OMEGA 

·· l 

TE·70t Antennl!i Nofto Br Id go 2 .. 30MH:r: • • 
TE-702 Anlcnnn Nolao Bridge 2·220MH1 
ROTATORS 
AR30 
AR«> 
CD« 
Ham II 
HY-GAIN 
12AVQ 10-15-20m Vor11cal •• 
UAVTIC).'4)m Verllcef .• 
18AVT/WB 10-SOm VorUcaJ 
TH3MK/3 Trlbander BHm 
TH8DXX Trlbander BHm •• 
BNMS..lun •• 
Bumper Mount •• 
ATLAS 
210X Tren1cefver 
215X Transceiver 
JAVBEAM ANTENNAS 
.Cm' erement •. 
2.m 5 element • , 
2m 8 Elomont •• 

£AU.OO 
£18t.OO 
£160.00 
£119.00 
'625.00 
LIU.SO 
£225.00 

£450.00 
£450.00 
£47$.00 
£90.00 
£21.00 

£ 185.00 
£510.00 
£18.00 

£95.13 
£118.IZ 

£0.00 
£0.58 
£0.58 

1£21.00 
£25,00 

£42.lt 
£41.04 

£100.U 
£03.31 

£31.81 
£53.41 
£7UI 

£1«>.17 
£1Q.)O 

£20.25 
U.15 

£US.OO 
£4'5.00 

£11.C7 
U.04 
£0.11 

SEE US ON "STAND No. 39" 
AT THE LEICESTER 

EXHIBITION 

2m 10 Elemenl 
P8M14/2 Parolllkam •• 
2m50VN5 
2m8over8 
2m Ground Plane 
2m Crossed Olploo •• 
SPM Portable Mast .. 
8 Etemen1 Ccou ed 2m 
5 Element Cros.sed 2m 
2m' Element Quad 
2m 6 Element Ouad •. 
D8/71)c;m1 
PBM/ ISn Ocms • . 
MBM48/7Gc;m1 MulUbeam 
M8Msan0cms MulUbeam 
MICROWAVE MODULES 
MMC144 2m Converter 
MMC/1« LO . . 
MMC70 
MMC/70LO 
MMC432 
MMC1296 
MMA 1« Pr~amp 
MMV1269 
MMT~32/23 

MMD050 
MMD SOOP •. • . •• 
MMD 050}5000 FreQuoncy Counter 
MMT 432/1« •. 
MMT 14'/28 
UNI DEN 
2030 2m Fm Transceiver 
G-WHIP MOBILE ANTENNAS 
11).IS-20m Helical Whip 
Basomount 
Colls tor LF Bands e:.ch 
flulwhlp Basic. with mount 
Co11s. for all bands each 
8'J...40m Traps . • 
160m Traps 
CALLETTI VHF Antenna range 
2.m Gro1.1nd olantt. 4 radlet• • • 
l .. 2m Gutter mounted mobllewhlp 
r 2m Standard mount moblle whip 
ACCESSORIES 

£1t.3S 
UJ.3$ 
£1Ul 
£11.$9 
£1AZ 
£1.04 
£0.50 

£U.11 
£14.51 
£14.85 
£1UO 
£108 
£1US 
£It.as 
£2t.32 

£2t.25 
al.SO 
£20.25 
al.50 
£14.70 
£211.IZ 
£1'.IZ 
£33.75 

£1ot.IZ 
£8t.75 
£211.IZ 
£11.17 

£149.&Z 
£80.87 

£171.n 

£It.II 
£2.47 
£5.'8 

£15.00 
£5.60 
U .10 
£7.to 

£IS.to 
£1Z.OO 
£1Z.OO 

UR43 50ohm Co-Ax per melro tip 
UR67 SOohm Co-Ax per meter '5p 
300ohm lwln feoder • • I Op 
71>ohm lwln feeder IOp 
75ohm low lo1s co--iu 11p 
Single meter SWR Meters • • £10.20 
Pl.259 Plugs . • SOp 
S0239 Sockets '5p 
Cablo teducors 11p 

S.T .E. MILAN 
ARAC 102 2 bond Recel•er •• 
Atal ZZZ 144-14&MH1 AM-FM TX 
ARIO u-30MH1 Rtcel vor Modulo 
A T222 14'4C8 Transmitter Module 
AD' FM O)tctlmln.otor 
AA1 A udio Modula 
AG10 Tone GentreCot •• 
AT~ 10 Chonnol Cry•t•I T• Module 
AT20 10 Channel Crystal Rx Module 
A l8 Llnoar Ampllnor Module 
AS15 1lablllsod 12V do board 
AK20 2M FM Tron1c1iver 
AK20 FM Transceiver t<lt 
Buo 20 Elecltonlc 5i:oy1r 

TECHNICAL ASSOCIATES 
Audio Comprou cr •. 
Notch FIUor • • 
Send Pan Flltor 
Cry$tol Collbrotor 
Pnaoleclor 

SECONDHAND EQUIPMENT 
lcon1 IC21 VHF FM T umscclvcr & VFO • • 
STE AK20 VHF FM Trunsc~lver •• 
Un1don 2030 VHf FM Trnnsccl..,or 
Yn('su FT2:21 VHF All mode Transceiver 
Lln('r VHF SSB l1lU"l$C.~lve1. 
Y"esu YC·3550 Freaucncy Counter 
STE ATAL A M FM VHF T1a.n1m1t1er & PSU 

Or:.llo WV4 W 41vcmc1cr 
Or~ko MS.tSo,all.<!r 
Technical A HOC1fttes Audio Compressor 
Huth~·· RF-IU Slon•I GMft,'101 
KW Spca\cr 
KW2000 Transceiver 
KW A tltnl• Tronscolv1;u 
FOK )iAulu 2700 Transce•YCJ 
Ora•e R4C Rec:•lve1 
0 1n'-.e T4XC~nd AC PSU 
Y Resu F TtoO T1anscc1wcr 
M Modules 050 f tequency Counlef 
MFJ CWFlllet 
Codnr P1esrlecto1 • 
Technical An0<ittu 811ndpass Filler 
Tcchmcol Auodatos Pc.D. F"lller • 
0M70 50Wa ll Atnpllfi11 

ALL OUR PRl.:ES INCLUOE VAT 

£100.at 
£US.to 

£37.50 
£50.00 
£$.to 
£4.25 
£I.SO 

W.00 
£So.ti 
£Z7.00 
Q.00 

£170.00 
£110.00 
£106.00 

.£Z3.12 
us.so 
.£ZS.60 
.£Z1:n 
.£ZS.70 

.£UO.OO 

.£140.00 

.£130.00 

.£295.00 

.£125.00 
£110.00 

£115.00 
£35.00 
£16.00 
£20.00 
£25.00 

£15.000 
.£120.00 
£200.00 
£400.00 
£400.00 
£450.00 
UZ.S.00 
.£55.00 
£1Z.OO 
£8.50 

£20.00 
£20.00 
£40.00 

Stlmped addre11ed envelop• please w ith ell gene<al 
onQuhlt1. Poat1ge OJ:lfa at cost. Oellvetlet: free In 
eomo artae 

Line connoclora • . •• 1Sp ACCESS ANO BARCLAYCARD FACILITIES 
Junkor5 Henvy Duty Morso Keys • • £2t..S1 Full aftu talot acrvlco. All equipment air tested and 
Bneut Paddio UnU • . • . . • £8.17 aold from obovo promlaea. W o do not employ any 
SWL Tuning Unit Mk 1 2.aGMHz . . £t7.st part·llma salos 1tan or sell to private lndMdua.la for 
SWL "runtng Unit Mk U 5~cs-30MHz • • £2:5.00 roaalo. On tho apot HP and credll facllll/et avallablo. 
NY-KING Mor10 koys . . • • a:.75 Port oxchonooa wolcomo. lnatant cash paid for good 
KATSUMI EKIS elocttonlc keyor •• £60.TS cloon equipment tor you a1 o emnll comml11lon. 

PLEASE NOTE: ABOVE PREMISES CLOSED OCTOBER 25; RE-OPEN NOVEMBER 1. 

LYE COMMUNICATIONS 
238 Stamford Road, Brierley Hiii, West Midlands, DY52QE 

Tone Burst/Timeout Timer. 
Dual purpose unit provides tone burst plus timeout Indication 
of !sec. pulses of 1750Hz. Will drive a loudspeaker or a LED 
Nominally set at 53soc. Can be adjusted. Size 55 x 45mm. £7.60 

Tone Burst 
Standard 1750Hz. tone burst. £4.00 

Fm. Detector 
Positive or negative earth betwaen 400kHz. and 1 ·6MHz. State 
type and frequences. £5.25 

All 9-15V. Guaranteed 12 months. Inclusive p & p etc. SAE 
enquiries. 
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SAMSON ETM·3C KEVERS 
Professlonnl-gradc C· MOS koyars bulll tor dependable M~rine & Comn1erc lal use 
\\Otld·w1de-Bac._cd by Siutceninrk service 
Onlv 1 11A ballcr:.i Idling cuuon1I ETM-lC. W.Q 
ETM .... C MEMORY KEVER- Hes ETM· JC foaturns plus 4 separalc memories 
(2 combinable) Erase. Row r ite memories as otlon as desired. Send COs el c. 
Jusl b:t pressing a bulton1 

JUNKER PRECISION HANO KEV, .£28.&4 

BAUER SINGLE· PAOOLE KEY UNIT • .U.97 
llmH TOROIDS lor r1l'f, c w. SllY, (1UN$, top t.ach 

SSB to AUDIO PHASE SHIFT NETWORKS, octal based. 

All orices poslpato ond 1ncludo 12i% VAT. Please send ::;tamp with a11 
enqu1r1es. 

SPACEMARK LTD. 
THORN FIELD HOUSE, OELAMER ROAD, ALTRINCHAM, CHESHIRE 

(Tel : 041-m use) 
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FOR THE DISCERNING VHF LISTENER. 
QM70 now produce whnt must be lho most comprehenslve range ol VHF/UHF 
Receiving Convertets avellable today. Listed below a re example$ from our ranoo: 

70/28MH1 • . £19.00 144i28MH1 .. .. £11.00 
432:2aMHz .. .. £%7.00 432/144MHz .. .. £%7.00 

PLUS OUR NEW DUAL BAND CONVERTERS 
These Dual Bnnd Converters have been spec1aHy designed to enable tho UHF 

listener to listen to BOTH the4J2-CJ4MHi secllon andtho434-436MH:r section ot the 
70.:m bond "AT THE FLICK OF A SWITCH." 

• 32-434/28MH1 .. £31 .50 432-434/144MH1 .. £Jt .SO 
All our Converters n.rc avaHable with either BNC or Belling Lee sockets. Please 

state cleatly which are required al the 11me ol ordering. 

FOR THE 2 METRE OPERATOR. 
28, 144MHz SOLID STATE TRANSVERTER. 
A.II solid slate crrcuitry employing high gain low spurll mixer configuration. Fully 
metered and LEDs to Indicate txlrx condition. Measuring 250mm • t:25mm x 50mm, 
atlrac'llveh' styled. 2W output (llneor and clean). Bullt·in a.nt c/o relay. The qrp 
man' s deliohl or use II for drlvlng a high power linear amp. Relay cont.oc:l.s already 
built In for switching exlernal linear. Receive side ernplOV$ a supetb FET converter. 
S0239 ant socket . Supplied complete with harness for your ssb tronscoiver. £60.00 

SCORPION 28/tC4MHz HIGH POWER TRANSVERTER. * Elechonlcally stabillsed DC line 10 bolh t he local osclllator and receive 
converter. * 116MHz CtY5tal oscillator for apurioos free recepllon and transmission. * Receive converler 30dB gain: 3dB noise. * Hfghly lineatlsed transmit mixer. * Inductive coupling In .all transmit stages ensures a clean spuril free signal. * QOV~OA final power ampllfrcr In a high Q circuit. * Up to too wo.tls p.o.p. output. * Bum In aerial change over relay. * All power and switch I no from your HF lransceiver. * Whiilever mode your ht transceiver will suppl y will be falthfully tronsverlcd to * tran!imll on lhe 2m b:ind. * PA eu rrent meter. * Full oulput even nt bond tdge.-OSCAR MEN PLEASE NOTE. * Sturdy attroclivo consl,uction. * Supeciorventi latlon gives no trouble with overheating. £109.00 

2 METRE SOLID STATE LINEAR AMPLIFIER 
AU solid slate SOW rms output 2m linear iimplifier. Just connect In tho anlonna llne 
ol your 2m transcoivoc and leave the rc!it to the bultt In RF sensing ae,lal c/o relay. 
Accepts FM, SSB, A.M. ond CW wllh switch(lble henQ·timc for SSB operation. 
Supplied complete with DC power cord and 50239 Input and outpul sockets. £52.00 

"Jl}osltp"-tbt tt.Sttb ~~~A~~RS 
anb probtb ~nttnnat ~~~;s 
S•nd for HANDBOOK containing fulldrW/s of Anl•nn11 and 
other l«hn/c11/ ln(orm1Uon. JJ P1111•s 50p. Refund/lb/• upon 
pure!:•,. of Anl•nnas. 

SOME ANTENNAS 
Mu.tang 3 Elements, 10, 15 and 20 metree 
TA.n Jr. High Power Model Incl. Balun 

TAii Jr. 
TAJI Jr. 
TAJt Jr. 
ELAN 
TD-Z 
TCD-2 

3 Element•, 10, 15 and 20 metree 
3 Elements, 10, 15 and 20 metrea 
2 Elements, 10, 15 and 20 metrea 
Rotary dipole, 10, 15 and 20 metree 
3 Elements, 10 and 15 metrea 
Trap Dlpole 40 and 80 metrea 
Trap D ipole 40 and 80 metrea com· 
pre11ed 

V-1 Jr. Trap Vertical 10, 15 and 20 metres .. 
Atlu Trap Vertical 10, 15, 20 and 40 metres 

SWL ANTENNAS 
SWL-7 

RD-5 
Ofblt 

Dipole 11, 13, 18, 19, 25, 31 and 411 
metres 
Dlpole 10, 15, 20, 40 and 80 metree .. 
Vertlcal 11, 13, 16, 19, 25, 31 and 49 
melrH 

Prices correct al lime of going to press. 

£108.00 

£98.50 
£85.00 
£58.50 
£38.00 
£69.50 
£32.50 

£39.50 
£26.50 
£48.oo 

£25.00 
£25.00 

£43.00 

MOSLEY 
ELECTRONICS 
UMITED 

196 Norwich Road, 
1'levv C:Ostessey, 
1'lorwich. 1'lRS OEX 

•-w.A•-·• E1'lGLAND 
(All antennae available ex worka carriage and VAT extra) 
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FOR THE 70 Cms OPERATOR. 
COBRA FM TRANSVERTER. 
This unll ls designed to be used In conJuncllon with a 2m fm transceiver to 8llow 
the operator access to the 70cm band In both simplex. and repeater modos. The 
normal functions of the 2m transceiver are rel8inod and 70Cm operiilion may be 
achieved "'at the flick of a switch." 70cm received signals arc convortod down in a 
linear manner lo the 2m band. Tho 2m lransn\ll siOniJI is tripled In frequency to 1he 
70C:m band. Because the COBRA has Its own bullt-ln oudio stnges, frequoncy devl· 
otlon on 70cm is pre·sel hom within lhe COBRA thus avoiding tho necessity of any 
adJustments to the2m lranscol ver. 

FEATURES 

* Switchnble Buill rn Audio Amplifier and l lmiler. * Tone Burst adJu&tablo in freQucncy, amplitude and duration. * All Recelve/TransmilJSwitching accomplished by buill-in RF Sensfng. * Controls include 2mf70<:m Switch: Tone Burst On/Ofl Switch: Illuminated 
Relallve RF Powor Oulput Moler, Microphone lnput/Ouls>ut Sockets. * Revetse Polarll)' Protected. * Fused DC Line. * Welghl 1ko. * S ito 105 • 60 X 230(all dimensions In mm). 

-!< 12V DC Nominal. (Negative Earth), £86,00 

COUGAR FM TRANSVERTER. 

This unit Is slmlfar to the Cobra FM Transverter as detnllcd above but does not 
Incorporate the Tone Burst Generator and Audio staves. £60.00 

Agonts: Peter Avlll G3TPX, Oarton 2517. Gordon Adams G3LEO, Knutsford 4040. 
(Bolh QTHR). 
Amatcut Electronics. Amatour Radio Exchange. Crayford Electronics. OP Hobbs. 

Lee Eloctronlcs. Thanet Northern, Waters & Stanton. 
All prices Include VAT and UK Malnland carriage. All unlls gua,ontced for 12 
months. Large SAE tor fully deseriplivellterature. 

Severnside South, Bewdley, Worce-stcrshlre: DY12 2DX. Bewdley • 00010. 
Manvfadurcrs .ind suppl/ct$ of VHF cqulpm~nl to the Amateur and Profcnional user 

YOU OWE YOUR RIG 
A GOOD ANTENNA I 

T ho W orld·lomoua JOYSTICK VFA (V0tlablt Ftoquancy Anttnn.i 
SYSTEMS continue to prov• their worth In man.- amateu; station• world· 
wide and In Government communication. T une a contJnuoual)'O·lf)O·OOMHL 
and can b• lnatalled Jn any loc:atlon. Comu In eaally ••Hmbled f orm, 
canlago paid, 1Zi% VAT Included. Glowing ltltlmonlalafrom many••­
on ourftle• . 

SYSTEM 'A' 250w. p.o.p.ORforlheBWL 

SYSTEM 'J' 500W, p.a.p,(lmprovtd'Q'on racalva) 

PARTRIDGE SUPER PACKAGES 
Complete Radio Station• for any Loc.atlon 

£36.00 
£42.60 

All P•ckage1 feature the World Record Joystick Aerlal (8y1tem 'A'), 
with lftfeeder, all nece1aaty cable11 mate hi no communication headphonff. 
Delivery Sacurlcor our risk. ASSEMBLED IN SECONDSI BIG CASH 
SAVINGS! 

PACKAGE No.1. ~·7~vawllhR.SDORX,SAVE 
PACKAGE No. 2. ~;~:r:t~'~ th• FRG7 RX. 

£210.55 
£193.11 

PACKAGE No. 3. ~:.~g~!' .":!~.~~;1~.~~~g:~q.1~1T~ :=::. 
:::;;~~!!~:ra~~-~~~Ea;:;~~MC 73 Rx, with all Iha £154,86 
RECEIVERS ONLY, lncluolvadellv.ryate. 

R.300 £184.50 FRG7 £162.00 SMC 73 £128.81 
For further detail•, aend tp eta.mp. 
You can phone your Acceaa or Buclayc.atd number, rlna Ola lm5 (ornal 
after ofllce boura.) 

BOX 6, PARTRIDGE ELECTRONICS LTD 
P artridge HouM, Prospect Road, llroadataln, CT10 tLD 

G3CED (Call- by appointment) G3VFA 
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P.M. ELECTRONIC 
SERVICES 

N.B. 
NEW 

ADDRESS 

2 ALEXANDER DRIVE, HESWALL, 
WIRRAL, MERSEYSIDE, L61 6XT 

Tel: 051-342 4443(4.30-7.00pm) 
Cehloo: CRYSTAL. BIRKENHEAD. Telex: 027371 

VAT-PRICES EXCLUDE VAT, WHICH SHOULD SE A.ODED AT THE HIGHER RATI Cflln) FOR ITIMS MARKED (lt) AND AT THE LOWIR RATI (1)0 
FOR ITEMS MARKED (IJ-OVERSEAS ORDERS (Inc. El,. and Channel lelH) NO VAT CHARGEABLE. 

2M TX & RX CRYSTAL AVAILABILITY & PRICE CHART CRYSTALS FOR THE NEW 8RITl8H 70CM CHANNll.8 
We are otod!lng the following channolo RB0(43H0/432·00), Rfla(434·85/433·06), RIM 
(434•70/433-tO), RB6 (434·75/433•111), sua (433-20), R810 (434·851433-215), RBl4(484-95/ 
433·38), SUta(433·411) end SU20(433·60)-TX and RX for uoe with: PY!: UHF WHtmln­
oter (WISU). UHF Cambridge (UIOB). Pocketfono (PF1) and STORNO COL/COM M2 
all at £2.Mplua VA T(H). For tho U460L Bue Station we hove the TX ctyatolo for alt Iha 
•bovt channel• plua lhe RX cryallllo for SU8ond RB14 oleo el U.3' pluo VAT (H). The 
RX cryatalafor R82, R8', RBS, RB10, SU1B and SU20for uee In the U4SOL Ba.eStaUon, 
together with the TX and RX cryolola for the remaining SU channel& (SU12-43$·~ 
RTTY, SUIM33-40 and S\122-433·55) lor alt tho above equlpmenta ara avallablo al 
U.90 pluo VAT (H) dollvery as per clan (b) 2m llema. 

CRYSTAL 
FllEQUl!NCY 
RANGE ::> ::> ::> 
U8E(TX orRX) ~ iS ::> ii' B 
and HOLDER u a i3 ~ :c 

OUTPUT 
FMQUENCY 

144-000 . . 
144•4/433•2 . • 
144·480 .. 
144•800 .• 
144•850 .• 
145·000/SO .. 
1411·060/ R2T .. 
145-071/RST .. 
145·100/R4T . • 
145·125/RST .. 
145·150/ReT .. 
1411·1'19/R7T •• 
145·2ll0/RBT .. 
145·800/S12 . . 
t45·&50/S14 .. 
145·400/$18 .. 
145·500/$20 . • 
t45·W/S21 . • 
t 45'550(S22 .. 
145-575/523 •• 
145·600/524 •. 
14H50/R2R .. 
145-17!/RSR .. 
145·700/R4R •• 
145·725/RSR .. 
145'750/R6R •• 
•411·776/R7R •• 
145·800/R&R •• 
148·H .. 

"i'i'i~~ 

:c~:. ~. ~:. 
% :c :i! :i! 

~ ~ ;?! ~ ~ 
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PRICl.S : (a) £Z.:I&, (bl and (c) £2.90 + VAT (H), 
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AVAILA8tLl1"'V: (a) and (c) 1tock ltem1. normally 1vallable by return (we have 
over 41000 ttem1 In atoc.k). (b) Four week• normally but It 11 qulto pon lble we could 
bo ablt to IUPPl~ from stock. N.8. Frequencle1 H ll1tod abovo but In alternatJve 
hotdere and/or non•1tock load1 a;o avaJlable H per code (b). 
ORDERING. All w• require lo know 11 (1) Output f reouonc:y, (2) Cryttol frequency 
rano•. (3) Th• holder. and (4) Either tho load cap11cttance(pf1) or equipment. II t1 not 
e11entl1I to give the euct frequency. thouoh It would b• of aHlllence to quote It If 
known. 

JAPANESE AND AMERICAN EQUIPMENTS 
With the ev•r lncreaelno popularity of Ja.panHt aqulpmente we have further npanded 
ourf'lnoa of 1tock c.ry1tal1. We can now 1upply for YAESU (FTIF, FT2FT, FT2 Auto. 
FT224), motl of tho ICOM rongo and tho T RIO.KENWOOD rango. We con al10 
1upply from ttock cryolola fortha HEATHKIT HWl!02and HWt7A. 
YAl!8U FTZ2I CRYSTALS NOW IN STOCK.ALL ATa.IO + VAT(H). All popular 
channalt-for r•peatar UH advl1e xtol fr~u1ncy required a1 earller mod1l1 hav. 
different ehlh xtol1 to later Fn21R. We can 0110 aupply tht crytlol lo give NORMAL 
"tune to RX" wortlng Cu FTUIR) For 70 cm we con eupply th• t·a MHz 1hlh rtal for 
dlrtcl UH with a MICROWAVE MODULES MMT432/144 which wo can aupply for 
£U$.OO + VAT (H). S PECIAL OFFER 111 ordered with tranovorter 70cm ahlh crrttot 
FREEll 

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 
Conttont/y chon•ln• ttocb of o volt ron~ of equJp.,,.nt. 
Coth or Hire Purcha•• terms -•ily orran•ed. 
Port •~chon1•• welcomed. 
We ore 'rjlot cooh' buyera for olmott ol/efedlonlc equl jlm.,,t. 

Send S.A.E for our l1t11t ll1t of over 50 rec.IYNe and ma.nr other lntef'io 
etttng Uem1. 

R.T. & I. ELECTRONICS LTD. 
Atbtlllt or. Hall, Alhllle RHd, LffdH E.11 Tel: 01-Df eu 
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4m CRYSTALS FOR 10.211MHz-HCl/U 
TX &·782SMHi and RX 29-7800MHz • . . • . . at a.311 each+ VAT (HJ 
RX6•74S&MHz •• .. •• •• •• . . elU.IOtach + VAT (H) 

f 0-24SMHz "ALTERNATIVE" l .F. CRYSTALS-0.$1 + VAT (H). For UH In 
PYE end o f.hit equipment• wl1h 10·7MHz end 4S5kH1 l.F.a to o•t rid or lha 11blrd1" Ju1t 
ebovt 14S·OMHz. In HCO/U, HC18/IU ond HC25/U. 

CRYSTAL SOCKETS-ffC6/U, H CU/U and HCZS/U (Low 1010) tip Heh + VAT 
(H) + too P. & P. oarordor(P. & P. free It ordered with cry1tole). 

CONVERTER/TRANSVERTER CRYSTAL8-HCl l{U 
Alt al £3.00 + VAT (H). a&·6666MHz (144/28), 42MH• (70/28), 158MHz (144/28), 70MHz 
(144;4), 71MHi (144/2), gsMHz (342/52). 96MHz (1,~/432 144), 101MHz (432/ill), 
10t·50MHz (434/28), 105-eGeeMHz (1~/28) end 116MHz (144/28). 

CRYSTALS SPECIALLY MANUFACTURED FOR AMATEUR UBI! 
TO CUSTOMERS REQUIREMENTS 

Now 1upplfed to our now Improved amateur 1peclftcat1on (temp. tol. ±30ppm O-eo°C, 
edJ. tol. ±30ppmJ u follows: In HC6U 1·6-o2MHz £3.ts +VAT (H) and HC8/Ul-100MHz 
111d HCll/U and HC28/U 4-105MHz £3.00 + VAT (H). Oellv•ry u1uelly 4-8 w-. 
Pltaae give circuit condlllon1 (I.e. toad In pl etc.) when ordering. Fund.mental• 
(1-11·21MHZ) will be 1upplled to llOpf circuit cond1Uon1, and overtonu (21-106MHZ) to 
111111 rHonant condition• unleu oth1twJae tpeclfted. For dataJf'a of crour tol•r•nc• 
ctr1taf1 plNH .. nd S.A.E. 

TEST EQUIPMENT FREQUENCY STANDARD CRYSTALS­
IOOlHz In HC13/U, U.'5 + VAT (L). 
IMHz and 5MHz In HCS/U and 10MHi ond tc>-7MHz In H<:a/U and HCU/U, AM+ 
VAT(L). 

BURNS ELECTRONICS 
We are tho Nor1hern Appointed Agent• tor llURNS KITS etc. and un oupply mo11 
of their product• from atoclt. 

MODULAR COMMUNICATIONS SYSTEMS 
For the RTTY enlhu1laat we can r1commond and aupptr the uM C.8 .. rana• of orod-­
uct1. Th11 Include• terminal unlta. AFS keyera1 magnet driver• for TTL Interface. 
tel1gr1ph dl1tortJon meaaurlno 1daptor1 RTTY audio proc111or, power unite. etc. etc. 
For the CW man we ha't9 th e " MCS" CW fllter which glv11 thr .. 1lloe1 of active 
nUerlng. Ple111 Hnd S.A.E. for full detall1 of thl 0 MC8" range. 

ANZAC MD-IOI DOUBLE llALANCID MIXER 
5-S(IOMHz tupplled with full d1lllll1 for only £5.'5 plua VAT (L). 

CRYSTALS FOR PRO·FESSIONAL USE 
CRYSTALS TO COMMERCIAL SPECIFICA TIONS 

W e can 1upply cryalale to mo1t commercl1l and MIL 1pec1ftcatJon1, with an upreu 
11rvlee for Chet urgent order. Pteaee 1tnd S.A.E. for detlll1 or t .. ephone between 
4.$0-7pm and au for Mr. NorcUflo. 

TIRMB: CASH WITH ORDER-MAIL ORDER ONLY-S.A..E. WITH ALL 
INQUIRIES-PRICES INCLUDE P. & P. (8RITl8H 18Ll8) IXCIPT WHIR.I 
STATE~VERSEAS CHARGED AT COST. 

NI XONS ELECTRONICS GJCLP 

NICKEL CADMIUN RE-CHARGEABLE CELLS. MSV PER CELL 500 molhr, 
H.P.7 size, £1.40. t ·2 A/hr, 35 x 22mm, £1.S0.2 Alhr,33 '< 33mm, £1.90. 3·5 A/hr, 
57 x 32mm, £3.50. 1 A fhr, 90 x 32mm, £6.45. These colls can be mode up Into 
vari ous voltngc and current tBMlllS, In sealed packs with or without bulll In 
eharglno unlt. SAE giving DC voltage and curront required (or quote. 
TRANSPORMERS 240V AC. primary. Size 1jH x HW • HO, &-0-6 V t amp, 
£l.OO: 7-0-1V U.25. 
X T A L CALIBRATOR 10 Hertz lo 200 M/H In 10 kH steps, £9.95. 
DIRECT REAOING CAPACITANCE METER Site 2J ~ 4! • 2 Inches. 
Battery operated press to read; 2pt 10 10 mJd, £19.95. 
ALUMINIUM OR TIN PLATE CHASSIS made to order: SAE giving size 
rcQuired. 
STEEL CABINETS For the home brewers, mad~ lo your size, stcol o r Allo:.i 
front PDnel. Fixed or loose mesh lop. mesh bilck panor. Finished In Metallic 
Sluo. Send SAE wilh drnwlng tor QUOlatton. 
STABILIZED POWER SUPPLIES FOR FM RIGS 13·5 V up to 4 amps, £10.50. 

P 4 P orders up to £5.00 ~dd t#Cp: o~cr £5.00 free UK only. Ovcrscds at cost 
497 S HEFFIELD ROAD, WHITTINGTON MOOR. CHESTERFIELD. S41 
8N8 Ph,one o~so. 
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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 . 

* AUTUMN LISTENING * 
Not only ••• the flnest general-coverage 

synthesised communications 
receiver on the market, now 
with Fine Tuning, at a basic 
price of £162.00 inc. VAT. 

But also ••• available from us, with special 
2m converter and accessories, 
all for only £179.00 Inc. VAT. 

EASY TERMS 

UP TO 3 YEARS 

* Phone for full details of current stocks-new and secondhand-and op ening hours, 
or see us on our Stand at the Leicest er Rally. 

2 NORTHFIELD ROAD, LONDON W13 9SY. Tel: 01-579 5311 

CB ELECTRONICS 
G3LRB 

G3SMI 

UNIT 3, 771 ORMSKIRK ROAD, PEMBERTON 
WIGAN WNS BAT Phone Wigan (0942) 216567 

THE BEST IN THE NORTH-WEST 

Not Just another new firm, but people with a wealth of 
technical experience and k now-how relating t o 
am at eur radio techniques, requirements and servicing, 
who will always be pleased to advise and assist in all 
respects whether i t be sales, service or information. 

HOW TO FIND US 
From M6 Junction 26 follow signs for Wigan A577. At flrst 
t raffic llghts (T Junction) turn right towards Wigan. At next 
traffic lights you are 'there B UT turn left, then 10 yards turn 
right B Y T ELEPHONE K IOSK and shop is slightly to 
your right. Plenty of parking space. Distance from motorway 
t mile. 

From Wigan follow A577 for Skelmersdale to traffic llghts 
at Pemberton (Ye Olde White Swan Hotel on your left). 
Turn right then 10 yards and right again by telephone 
kiosk. Distance from Wigan 2t miles. Closed Wednesday 
AT LIST PRICES 
YAESU 
UNI OEN 
ELECTRONIC DEVELOP­
MENTS 
J , BEAM LTD. 
HY GAIN 
C.D.E. 
BEl COM 
S.S.M. 
WESTERN ELECTRONICS 
F O.K 
Part uchangH welcome 
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MAI N DISTRIBU'rORS OF SCS 
EQUIPMENT 
2MI0·80L : 80W, 144MHz amplifier. 
HF3·100l; 100W , 3~30MHt ,"ln1plif'iC(, 

DXSSSP: VHF counter with HF generator. 
PA144n: U4MHl Low nolso pre-amp, 

SAE for detailt. 

SEE US AT THE NATIONAL 
AMATEUR RADIO EXHIBITION 
GRANBY HALLS, LEICESTER 

H.P. and credit tum• 8.A.E. all enquiriH 

G40SG D. P. HOBBS LTD. GSHEO 

The Component Speclallsts 

Btlcom U ner 2 Mk2. 2 motre tran1· M M C 1296-2kma Converter any IF 
celver · £tu.so £21.13 
Belcom Liner 2 Power uni t £31..50 MMA 144. 2 Metro Pr&-Amp £14.13 

Unldan 2030 12 Channa!. 2 metre 
Tranacelver fltted nvo channol& 

£1'7.38 
QM70 281144 Scorpion Tranuvertor 

£109.00 
Cobra 2M(70 CMS FM. Transverter 
with Mic. Audio £18,00 

2: M etre Soltd-Stato Linear Amp. 
£52.00 

2:8/t.W Solid-State Tranavortor 
.ao.oo 

2FM70 2M to 70 CMS. FM. T rans­
vortor £5S.OO 

1'4/21 Converter 

'32/28 Converter 

f291f2;8 Convertef 

Microwave Moduln 2 Metre Convor· 
tot11 2-4, 4-G, 28-30 MHz IF £20.25 

MMC 144128 LO 2 Motto Convorter 
£2%.50 

MMC 70 4 Metro Converter eny IF 
£20.25 

MMC 432-70 CMS Convortor any IF 
£24,7$ 

PA RT EXCHANGE WELCOME 

MMT 432/ZSMHz Tron1verler £110.10 
MT 432114'MH.z Transvertcr £14.t.63 

MMT t44(ZIMHz Transverter £811.88 
MMV 1291no 23cma Voractor 
lo I pier £33.7$ 
NRS6 V Ff. 2 Mot10 Monitor receiver 

£54.00 
FDK Mu1u .. 11. 2 metre transcelvor 

£199.69 23 ch~mnel 
FO K M ultl·U1t 23 chonnel 70cm• 
transcelnr fillod 5 repeater end 4 
stmplox channels Auto-Scan on 
433.5, 433.2, 433.4 and '33.45MHi 

un.oo 
SOK.OHM Push-To.Talk Micro. 
phones £5.25 
Microwave Modu1os counters 50 
MHz £66.96 
SOMHz Counter with Built-In SOOMHr: 
Pre-Scaler L.85.32 
SOOMHz Proscalor £%7.00 
Bantex 2 mot.re Mobtle aorlnls 

£7.14 
Bantex Maonotlc Mounts £10.40 
Jaybetam aerlaJa ALL In s tock 
PRICES INCLUDE "VAT" 

ACCESS OR BARCLAY CARD 

11 Ktng Street, Luton, Beds. 1 0907 
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BRICOM 25 Bydemill Gardens, Hlghworth, Swindon, 
Wiltshire, SNS 7BS. Telephone: Chlsledon 740630 
Proprietors: B. D. Comer, S. J. Comer. 

Last month we Introduced vou' to t he TX·JSOO Bi·Llncar Amplifier. and wit/l such a response that we foci ll would bo unfair to hold back ne'Ns ol oven more top gtado 
gear. C o1e1100 for oll tastes nnd beliefs we bring you the things you have been askirtg tor. In the bellcf l hot RcHobillty. Durability, Easo of Operation and Functlonal 
Controls art the a1h·ibules of any outstanding oaulpmcnt, thcso nre bulll Into all of our aQulpment. A further belief is thnt It should not cos1 the entlh to achieve, as you 
will see we haYo kcml 10 this in bringing you equipment at common· $cnsc prices. 

TX·S300 . . . ... SOLID STATE Bl-LINEAR AMPLIFIER 
Norn1nal output 200W RMS, 3--30MH2, selective LPF tor ml)x hnrmonlc supprossfon, full VSWR protec:tlon, pre-~mp goin 10dB nominal, l tiermal hacking ol 
bi as devices produces hue llnearHy resulUnu in oulsl<>ndlng SSB ciuality. RF switching means no extern:.! reloys or circuits. Oeslonad fot 13.SV OC 

T X-5200 ... SOLID STATE Bl-LINEAR AMPLIFI ER 
Specification a.s TX-5300 but nominal oulpul 1 SOW RMS. 

TX·100 •... . . SOLID ST ATE Bl-LINEAR AMPLIFIER 
Non1lnal output I00.-120W RMS, 3·30MHz. AM FM, CW 1'tnd SSS Infinite VSWR protection, silicon tro.osistor pr~amp, LEO status indication. 

T X·7S .... SOLID STATE Bl0 LINEAR AMPLIFIER 
Specificati on as TX-100 but nomlnnl outpul 70·90W RMS. 

TX·SO . ... SOLID ST A T E AMPLIFIER 
Nominnl output 45-60W RMS. 3~30MHz, 1nrm11c VSWR ruotecllon, LEO status indication. 

For 1hose who preler valves we havo produced lor you a combm~tlon ol down-to-earth engineering, modern pac~aglng and the rosull l s vlrtually lndeslructa.ble. 

90A .. . . . . Bl·LINEAR AMPLIFIER 
Coverilge 40M, 20M, tSM, 10M, FET pr(Mtmp IOdB nominal g~in, can be 'key-down' lor nl least one hour, for a true 100W carrier wilh a superb AM or SSB 
modul:nlon envelope this Is 1tie oear. 

300A ..... B l-LINEAR AMPLIFIER 
Coveraoo 40M. 2'0M. 15M. 10M. stable grounded grid operation provides power oaln of 90·100. pro-amp gives 3<38 gain on receive. Input l·IOOW, lo/Hi output, 
Ian cooled lor exlcndcd valve lllo, RF switched. 

Now u•s preview ttmc. Coming alonQ lust fme i s KACHINA 1; !his !$ an all· solld·st&te ttaClscciver to cover 4mlcs, Gmtrs, 10mtrs, wilh 20W AM, SOW PEP SSB. In addl· 
tlon to ~ highly selccliv~ 2·SkHz crystal fllter for SSB, it 611.Hz crystal fllter ts filled for true AM rec"pUon. Dual rnllo tuning mechanism allows tMHz. band coverage yet 
allow9 easy tuning ot SSB signals. Critical daiaign of raccJvc1s has shown lhat miljOt c11usc of cross-mod rs RF arnpfRF Input stages. The i<ACHINA 1 utilizes st.ale·of­
the-art diode input rcsuUino In superior performance. In keeping wllh our belief ol cost cffcctlvencss this rig will outshine any other. butwlll notcripployourbank balance. 

To enable us 10 keep our costs low and 1herefore prlces sensibl e wo must ask lhat SAE accompanies oll enquiries. 

T X·5300 
T X·S100 

£235.00 
£162.25 

TX·100 
T X-7S 

£118.i' 
£92.1S 

TX·SO 
!lOA 

£j;US 
£114.00 

300A . • 
l<ACHINA 1 

.. -· £:10,00 
To bo announced 

Prices include VAT, iJncl 111c sub/eel lo chdnac with impo1tl~xf)Olt, exchange rale, elc. for ovorscu orders. 

PRE-STOCKTAKING SALE 
HB9CV beams for 144 & 432MHz £5.50 

Dipoles for 144MHz, 75ohm, with standoff and clamp. 
£4.50 

Clamps, Heavy duty 2V bolt design for 2-1 ·5 inch 75p + 
25p c&c 

Clamps, 3 way guy, non-rotating 1·25-2 inch masts. SOp 
· + 25p c&c 

SAE for details 
AMATEUR AERIAL PRODUCTS 

11 OFFLEY ST., WORCESTER 

t est AM TEST equipment 
Frequency Counters, Sig Gens AF & RF, Wavemeters, Pre· 
scalers, SWR Meters, Pocketphone Batteries, Multimeters, 
PCB Etch Resist Transfers, Mobile Whips, Seno GS PCB 
Etch System. Lots More. SAE tor details, stating eqpt of interest 
le Sig Gens etc. Tel: Worcs 0905 22704 7-9pm Callers by appoint· 
men!. S/H eqpt wanted. 

SS, VAUX HALL ST , WORCESTER WR3 8PA 

J AMES & MARTIN ELECTRONICS LTD 
Staine• Road, Feltham, Middx. 

PROTOTYPE AND PRODUCTION METALWORK 
Specialists to the Electronics Industry. Panels, chassis and 
aheet metal details. Milling, turning, drilling. Machining In all 

metals and plastics. G3VVB. 
Tel. 01-570 31%7 Plant list on appllcatlon. OS Ref TO 1t3748 
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G. W. M. RADIO LTD. 
AU PRICES lnclade VAT ud PootfpecklJlll 

DPCO "ENNINGS Vacuum relays, 48v coll, new,. £5, 
GRASSLIN Elapsod time moters, 211 1quare, 2.0vSOqc.100,000houra max. bytenth1. 
New. £2.50. 
Admiralty Pa11orn 160100 PARALLEL ROLLING RULES. Solid bra11, £8 or pol• 
l ahed £11. Completo In wood box. 
G.E.C. Air Trame Control Transmitter&, 10 wot'ts A.M. around 121 Mt/ .. AC 
mains . .£10. 
VtTAVOX CN224 Table Microphone stands, new and boxed and profeHlonal 
quallly, £6. 
AJRLITE model 62 head and boom mike eet1, £5.50. 
CAMBRIDGE Lo Band FM or AM complete eoblo, box, mlke and tpeaktr, £35. 
VAN8UARD unit• only 1lngle channel valve lo band, no accu1or1H, £'1. 
I SOLATION T RANSFORMERS, Double wound G-e!Oln, C>-U s-250 out 0< vice 
vma.2S0w1tt.. 5' x q• x 3l', weight 12 lbs, ahroud.ed type, £4.l50. WATTMETERS, 
Ab1ori>tlon AF No.1 CCT44) 200 mlcrowatts lo 6 watta al 2•5 ohmo to ll0,000 ohm1, £12. 
BC22t FREQUENCY METERS. Complete with charto, leu po....- 1upply. Th11e 
are roeontly rocollbrated, £20. 
OSCILLOSCOPES CT~ double beam. good workon1, £75. 
METERS.SOOY De, modem pla1tfc type, £2,50 new end boied. 
844 Mk 3. 60 lo 75 Mc/a xtal controlled AM, no bett:ery lesd or mike, £10. Last of tho 
many. Mikes ex·Na.val outdoor use. L11rge rubb<tt moulhpleco cance:ls out Wind noise. 
Moving coll 20/:JO ohm. £2. TRANSFORMERS. 0-250 lo, oulpuls, 5v 68, 70V24, 5v3a, 
.c.~3!0mn, 6.3V2n, 6.3v3.5~. 350-0-3.SOV 370mn, 6.3v1n, now, oll filled end pottod, 
weight 301bs. 6" x Gt" x Gt"', Buyer collects, £3. 
S IGNAL GENERATORS. Osclllator test No. I CT2t2. Covers 85 kc(s to 32 Meis In 7 
bands. AM·CW-FM. Attcnuiltor 1 microvolt to 1 volt. AC m31ns or 12v CC. Complete 
wtth lends chocked over and operable. Compact and well mildO, £2.7 .50. 
UitSOL UHF 'l"x Rx chnHls. OK lor 70 cm-FM. Mains powered and complelc cxcopt 
c.lblnet. £44. or Tx £27, R:c £22. 
A few onlv Solalfon CD1212 oscilloscopes. 5" tube. Cleon and good order, with 24 
Mete dual lraco plug In unit, £85. Wide bond Mei s unit, £20 ex.l t4. 

Carriage charges are for England and Walea only. 

Terms: Cash with order Early cloalng W ednesday 

G. w. M. RADIO L T ·D. 4M2 PORTLAND ROAD, 
WORTHING, SUSSEX T elephone Miil 

81.9 



CLASSIFIED ADVERTISEMENTS 

Private advertisements 1Sp per word, minimum £3.00. 
Trade advertisements 25p per word, minimum £5.00. 
Box Number 7Sp ex tra to wordage or minimum. 
Semi-display 1/12 page (1 i' • 3") £18.00. 

1/16 page (7t x 3") £13.00. 
Please write clearly. No responsibility accepted for errors. 
Latest date tor acceptance-4th of preceding month. 
All c lassified advertisements must be prepaid. 
Copy and remittance to: C. C. LINOSA Y, 
2 Leyburn Gardens. Croydon CRO 5NL. Tel 01 ·686 5839. 
Members Ads must be sent to the Editor at Chelmsford. 

FOR SALE 

G.I. AMATEUR SUPPLIES Gl3ZIA for Trcvrs, Rx, T x, Antennas, 
Mies, etc. Trade-in's welcome. Large stocks at 10 Church Street, 
Ennlskillen, N. Ireland. Tel : (0365) 22955. 

A DATE WITH SUSAN, GB3SN repeater handbook. Essential 
reading for all users of the repeater. Send 50p + large SAE to U.K. 
F.M. Group (Southern), 12 Meadow Way, Aldershot, Hants. 

QSL LISTENER AND JUBILEE VEAR CARDS. A prompt and 
efficient service. SAE for samples G3VZF, 5 The Close, Radlett, 
Herts. 
RTTV PICTURE PERF. TAPES. Hundreds to choose from. 
Standard Murray paper tape. Send 9• x 4• sae for free catalogue. 
M. W atson, G3WMQ, 74 Bowrons Avenue, W embley, Middx. 

QUALITY QSL CARDS. S.a.e. for samples by return post 
(including Silver Jubilee styles- If requested). Qyick delivery. 
Compalith Printing Services, 115 Promenade, Cheltenham, Glos. 
GLSO 1NW. 

QSL CARDS, LOGBOOKS Samples 9p. Beauprinl (G30YI) 
Meltham Road, Honley, Huddersfield. 

BARLOW WADLEY XCR30 Mk2, manual, excellent condition, 
£100. Mercer, 5 Harriet Close, Hiii Head, Fareham, Hampshire. Tel : 
Stubbington 4895. 

QSL CARDS, printecl to your own specification on white gloss 
cards. Send SAE to Caswell Press, 11 Barons Way, Woodhatch, 
Reigate, Surrey. 

RCA VALVES, NEW BOXED, 6146A, £4.65 each; 4146B, £5.50 
each. Matched pairs, 50p ex tra. Prices inclusive. By return post. 
A. E. White, G3HCU. Tel: (Dorking) 0306-730 215. 

FT101 Mkll in good condition for sale privately, £250 o.n.o. Please 
telephone G4GCD 01·357 2716 daytime. 

MISCELLANEOUS 

COURSES-RADIO AMATEURS' EX AMINATION. City and 
Guilds. Pass this important examination, and obtain your Ga 
licence, with an RRC Home Study Course. For details of this and 
other courses (GCE, Professional Examinations, etc) write or 
phone: The Rapid Resu lts College, Dept JT1, Tuition House, 
London SW19 4DS. Tel : 01·947 7272 (Careers Advisory Service) or 
for a prospectus only ring 01-946 1102 (24hr recording service). 

SITUATIONS V ACANT 

FIELD & BENCH ENGINEER REQUIRED for work on radio 
telephone equipment. Phone 573·4541. 

AGENTS WANTED 

to produce commercial radio-te(ephone business on purchase 
or rental terms. Maintenance contracts avai lable on ensuing 
business for suitable agents. Excellent opportunity to bulld a 
aood business without capital BUT-no time-wasters p lease. 

R. T . SYSTEMS, BLAYDON, TYNE & WEAR, NE21 4JW 

830 

COMPUTER SERVICE 
ENGINEERS 

• 
Top Service Engineers 
required for work on 

Message Switching Systems 

Excellent conditions and salary 

• 
Please contact: 

Chief Engineer 

Commercial Cable Company 
Melbray House, Bastwick Street, London ECI 

(01-251 1577) 

Jn association with ITT World Communicatiorrs 

TELECOMMUNICATIONS 
ENGINEERS 

Top Salaries for Top Ability 
We urgently need a number of engineers 

experienced in : 

FD and TD Multiplexers 

Processor Controlled Terminals 

Line Transmission 

Digital Networks 

Please contact: 

Chief Engineer 

Commercial Cable Company 
Melbray House, Bastwick Street, London ECI 

(01-251 15n) 

In association with ITT World Communications 

RADIO COMMUNICATION Octobeil' 1977 



SALES & BRANCH MANAGERS 

SERVICE ENGINEERS 

SALES ENGINEERS 

In consequence of our continued and successful expansion 
in the retail and wholesale fields of amateur and commer­
cial communications we are once more looking for new 
stall to fill the above posts. 

In addition to a sound general knowledge of amateur 
radio communications equipment-Service Engineers 
should have either considerable practical experience of 
servicing electronic equipment or appropriate techn ical 
qualifications-Sales and Branch Managers should have a 
background of general business and managerial experience 
-Sales Engineers should have a sound knowledge of 
electronic components. preferably within the retail trade, 
and some practical servicing experience. 

The ideal candidate will be a licensed amateur, be keen 
to work at his hobby, have a friendly manner, a spirit of 
willing cooperation and a desire to maintain our high 
standard of service and customer relations. W e are looking 
for enthusiastic, cheerful, hard-working people who would 
enjoy being part of a busy 'go-ahead' company. 

Please apply in the first instance by telephone to HQ 
at T otton (04216) 7333 

South Midlands Communications Ltd. 
Osborne Road, Totton, Southampton, 

Hants S04 4DN 

MEMBERS' AD ORDER FORM 
e See Mem bers' Ads pag e 
for conditions of acceptance. 

e Not more than 40 words, 
including name, address, etc. 

e D o notforget 75p remittance 
plus wrapper. 

e P lease w rite in block capi· 
tals, or type. 

e Use correct address 

Licensed members are asked to use 
their callsign and QTHR, meaning 

INDEX TO ADVERTISERS 

A ero&. Gener.ii Supplies •. 
AJH Elcc:lfonlcs 
Arnaleur A erial Producls .. 
A maleur Eloclronics 

822 
Covulv 

829 
757 

A mit'leu t Radio ExchMOe • • 828 

A mateur Radio Rc1allers A ssn • • 751 
A matouc Radio Shop 816 
Ambil lntcrMlionitl . . 
A mtl'sl 
B. Bn.rnber 
J . Bh~ett 
800111 Holdlnos Suth 
Bredhur:st Electronics 

816 
818&a29 

832 
823 
820 
816 

Br icon\ 829 
Br itish National R:tdfo &. Elece 

uonlcs Schoo l 813 
Cambtidgc Kits 622 
Catconlcs Ltd Co'ltr Ii 
CB E1ec.troni cs 828 
C 6. C Elcctron~cs 823 
Commerc1ul Cttblc Co 830 
Commcreinl Communications 814 
C<n:tlo1d El<!clronics 820 
0,11000 Elcclronics .. 820 

Elcktor Publ1shcfs Ltd 815 
Garc a. Electronics 822 
G20YM At•l11'1.IS 8~ 

GWM RncJio Ltd 829 
H an1.Spl'jtCS: , • 

l . Hn.tdic 
Hnrtlcy Ctystals 

Hc•tn <Glouces1cr) lid 
H1lomas1 LI.ti .. 
D. P. Hobbs lid 

824 
820 
818 

818 
824 

828 

lmpaltElcctronics Ltd 
Integrated Circuits Unllmllcd 
lntotlacc 0u.1nz. Devices Ltd 
J M1cs& Mat1lnlld .. 

818 
750 
823 
829 

Johns Radio 82J 
KW Aniateur Radio Products 824 
l~o Elecironlcs 821 
Lowe Electronics . • • • 746n 
Lye Cornmunlcatlons 825 
Mic•Owrwe Modules Ltd • • 755 
Modular Electronics 756 
Mosley Electronics Ltd 826 
Wm. Munro (lnvcrgotdon) Ltd . . 753 
Ni icons Et~clronics 827 
Partridoe Eleci.ronics Ltd . • 826 
PM Elcclronlc Services. 827 
Pol:u Elcc1ron1c Devclopmcm1s Ltd 817 
OM70Elecuonics L1d 826 
Rnd10Shnck ltd 754 
RT & I Electronics • • 82·7 
R.T. Syslomsltd • . 830 
SEM Elcc1ron1'r:s 752 
S inll'I 822 
Sou111 Midlands 

Cornmunication Lid 
Spaconrn1k Ltd 
Stcptrnns:· Jaml's lid 
Technic.f\I Associates 
Thanet Elect1on1cs 
Rco W:"11d &. Co Lid .• 

738/741 & 8;31 
825 
825 

WiJINS & Stanton Elcctronlcs 
Wostcrn ElcclronicHUK) Ltd 

8 14 
748'9 

814 
. • 7•213 
.• 74415 

818 
819 

W . H. W osllakc 
Yaosu Muscn Co Ltd 

FOR SALE O WANTED O (ap~,~~~1~1e) 

that their address in the current call .---------r---------11---------~----------1• 

book Is correct. BRS and A members 

will, of course, have to provide their .._---------+---------1------------l..---------J• 
name and address. 

lenclosechequeJPOfor 75p tocover it---------r--------~1--------~----------1• 
the cost of this advertisement. 

Signed 

Date .... . .. .. . .. ............ . ......................................... . 
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B. BAMBER BECIRONICS 
TERMS OF BUSINESS : CASH WITH ORDER, MINIMUM 
ORDER OF £2.00, 
ALL PRICES NOW INCLUDE POST & PACKING (UK OHL Y) 
EXPORT ENQUIRIES WELCOME 

DEPT RC, 5 STATION RD, LITTLEPORT, CAMBS, CB6 IQE 
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY) 

CALLERS WELCOME by APPOINTMENT ONLY 
Please enclose stamped addressed envelope with ALL Enqulrtea 

PLEASE ADD VAT AS SHOWN 

ALL BELOW-ADD 8% VAT 
BOX OF P. C. llOAROS. mixed PCBs, containing 

Ttonslstors. l. C.s, Resistors, Capacitors, etc. Good 
breakdown valua. Our solection £3.00 por box. 

CALIBRATOR X TALS IOOKHz + I MHz In ono 10X can 
£1.00 each. 

B INOCULAR LENSES. 2}' dla. x 6' Focal length, Good 
Quollty Achromats, but reJocted boeauso of small 
scratch or chip at edges, £1.25 each or 2 for £2.00. 

SMITHS CLOCK MOTORS. 200-250V 50Hz 2 watts, 
1 Rev. every 2 mTns., 3 hole fixing, t' spindle, £1.00 
each. 

S LOW MOTION MOTORS1 120V 50Hz 1RPM, Size 
approx. 2· dla., 1!-" deep, with f' splndle , IOP each or 2 
tor £ 1.00, 

COMPUTER GRAOE ELECTROL YTICS, Strow fer· 
mlnots. 20,000mfd at 45V (ox-oqulpment) 2 tor £t.OO. 

NEW PCB• For PYE LYNX TV-CAMERA. 
ST ABILISER PANl'L (AT26lS2) £.3,00. 
VIDEO PCB (AGS83t4) £5.00. 

SUB-MINI ATU RE ROTARY SWITCHES • • • sway 
make contac1s, Site approx.!"' dla. 1" deep, fr" spindle, 
50p each. 

BARGAIN PACK OF LOW VOLTAGE ELECTRO· 
LYTIC CAPACITORS. Up to SOY working. 
Sea.Ironic manufacture. Approx. 100 £1.SO per puck 
(+12tY. VAn. 

TUNED COILS, 2 secllon coils. around 1MHz. with n 
black 9mo.r1 tuning knob, which moves on Internal 
core to vllry tho Inductance, rnonyuses. oasily rewound, 
3 for SOp. 

FULL RANGE OF BERNARDS/BABANI ELEC­
TRONICS BOOK.S IN STOCK, S.A.E. FOR 
LIST 

NEW FOR THE VHF CONSTRUCTOR. A range of 
tuned circuits on formers with slugs and scrooning 
cans. frequencies quoted nro npproxlmnto, and 
rango can be areaUy extended by using varying eapa· 
cltors in parallel. 
Type S (t'' square, dumpy type) 
Typo SA 20 to JOMHz (when 33pf fllted In p arallel) 
Typo SD 135 to 175MHz (wllh link winding) 
Type M (Min. !' souaro types) 
Typo MA 19 lo 28 MHz (when 33pf filled In parallel) 
Typo MB 22 to 32MHz (whon 33pf flttod In parallel) 
Type MC 2S lo 35MHz (when 33pf fltted In porallol) 
Typo MD 38 lo SO MHz (when 33pf fitted In paroltol) 
Typo ME <IS to 60MHt (when 33pl flttod In parallel) 
Typo MF 100 to 200MHz (wllhoul slug) when 0 lo JOpl 
vorlnblo flttod In parallel) 
All tho aboyo coih; avBllable In packs of five only 
(same type) ot 50p per pack of 5. 

A NEW RANGE OF QUALITY BOXES 
& INSTRUMENT CASES. 

Aluminium B oxoa with Ud•~ 
ABI05i x 4 x Ii 60p 
ABl36 x 4 x UOp 
A8t4 7 x 5 x 2i .£1.00 
ABl5 8 x 6 x 3 £1.30 
AB16 10 x 7 x 3 £1.50 
ABt7 10 x 41 x 3 £1.30 
AB256 x 4 x 3 £1.00 
Vinyl Coated I nstrument Cues. 
Blue Tops and Whlto l ower aocUons. Very amnrt 
Onleh. 
WBI 5 x 2t x 2i 60p 
WB28 X 4t x H £1.10 
WB38 x S x 2 £1.60 
WB4 9 x Si x 2i £1.SO 
WBS 11 x s; x 3 £2.00 
W B8 11 x 71 x 3i £2,25 
WB7 12 x 6i x Sl £2.450 
WB35J s x 5t x JI a .oo 
VIOICON SCAN COILS (Translator ~po, but no datzl) 

c:omptele with vldlcon base U.50 each. Brend new. 

832 

ALL BELOW-ADD 8% VAT 
PLASTIC PROJECT BOXES wllh screw on lids (In 

Black ABS) wHh bran lnaer1s. 
Type N81 approx. 3"X21">< ti" 40p each. 
Type NB2 approx. 3f" )C. 2.1" x 11 .. sop ••ch. 
Typo N83 approx. 4j" X 31" X H" 60p each, 

QUARTZ·XTAL CON T ROLLEO CLOCKS, 9 to 
12V DC at approx. 3mA required, Olal size approx. 
2"1 depth of unlt approx. 2"', Not In cases, unll only, 
smart modern appearance, black f ace with whito 
lettering, 12 hr, with u cond hand, and red hour and 
minute hands (Cost over ~Oto produce) £10.00 each 
whlle stoch last, tested boforo despatch. 

OSMOR REEO RELAY COILS (lor reed relsya up to 
l" dia, not suppllod) 12V, SOOohm coll, 2 tor S.Op. 

PERSPEX TUNER PANELS (lor FM Band 3 tuners) 
marked 88-108 MHz and Channels ~70, clear number 
rest blocked out, smart modern appearance, size 
approx. ST" x H"', 2 for 3Sp. 

MIXEO COMPONENT PACKS, containing rssl1!01a, 
capacitors, switches-, p.ot9, etc. All now, ar'ld hundreds 
of Items, £1,00 per pack, white slocks last. 

PROGRAMMERS (Maonetlc devices) contain 9 mlcro­
swllchos (suUable for mains o.ocnUlon) with 9 rotating 
cams, all lndlvtdually adjustable, Ideal for switching 
disco Jlghls, dlsplay1, elc., or lndustrlal machine 
progmmming. (Need slow motron molor to drive cams, 
not suppllod) 9 switch version, £.t .SO. 

PLUGS & SOCKETS 
BNC PLUGS(.,·eoulp) S for £1.50. 
N°TYPE PLUGSSOOhnl 60p each, 3 for £1.50. 

Greenpa1 (GE30015) Ch11ssls Lead Termtnotlone 
(Thcso nro tho units which bolt on1 to the ehnnls, 
tho lead Is socurod b:t screw cap, 11.nd the Inner of 
tho coax paSSQS through tho chassis). 30p each. 4 
for £1.00. 

PL2.S9 Plugs (PTFE) Brand new. packeid with reducers, 
&Sp each. 

SO'l39 Socket• (PTFl;J Brand now. (4 llolo fixing ~po) 
SOp eac;h. 

VALVES 
QQV03/20A <••equipment) £3.00. 
QQV03/1D(•• equipment) 75p or 2 f o r £1..20. 
D ET· ZZ(cx OQulomenO % for £1.00. 
6BH6 (ex oqulpmC!nt) 2 for SOp. 
All the above valves aro unt.ostcd, except for heaters, 
and no guorantee ot percontago of emission Is given. 
Sorry, no returns. 
MULLARO 85A2 85V STABILISER VALVES (brand 

new) 70p each or 2 for £1.20. 
6BW8 V ALVES (BRAND NEW). 8$p each o r 2 for 

£1.50. 

TRANSISTORS 
PNP Audio Typo T05 Transistors. 12 for 25p. 
BFY51 Trnnsli;;tors. 4 for &op 
BYX 38/300 Slud Rectifiers. 300V al 2·SA, 4 l or 60p. 
BCY72 Transistors. 4 for SOp. 
BSX20. (VHF osc/mull.) 3 for !Gp. 
BCI08 (molal can) 4 for 50p. 
PBC 108(plasHc BC 108) S for SOp. 
BFIS2 (UHF amp/mixer) 3 for SOp. 
2N31119 Fet. 3 for 60p, 
BCl'8 NPN SILICON 4 for SOp. 
BCl58 PNP SILICON 4 f or 50p. 
BAY31 Slgnol Dlodos 10 for 35p. 
8A121 Varlcop Diodes, 4 fer SOp. 

DIECAST BOXES. Wo still stock lheso, but owing 
to frequent price rls&S from cur auppllers, and eostly 
postal charges, It hns been found lmposslblo to publish 
up·to.doto prices on thoso !toms. P lease ring or writ& 
Cwlth SAE). for lolest mall·order prlces. 

AEJ CS1DB/R MICROWAVE OIOD ES: up to X·Bond, 
max. nolso flguro 8.5d8 at 9.375GHz. IOp oach. 

14 OIL REED RELAYS, 5 to 12V DC, 4SO ohm coll . 
Oeslgnod to wort; directly from TIL loglc, single 
Polo Changeover, Contact ratings. 23V. iA, 3W. 
£1.75each. 

ALL BELOW-ADD 8% VAT 
REO LEO• (Min. type) 5 fot70p. 
18V DC RELAYS, 4 pole change-ovor (double con.a 

tacts). (wlll work from 14~24V DC). Brand New, boxed1 

good quollty, mado by AEJ 40p eac.h. 
S LIOER SWITCHES, 2 polo make and breel<, (or 

can be uted H 1 pole change-o"er by llnklno the 
two centre pins) 4 for sop. 

S MART MIN. RECTANGULAR PU SH TO MAKE 
SWITCHES, black rectangular surround with whlto 
rectangulllf button, ove1all size 12 x 17mm, 3 for 
!Gp. 

PYE SSB125T P.C. BOAROS (All brand now with 
circuit diagrams) 12V DC. 

SSB RF FRONT ENO PCB. 4 channel, 3-1GMHz, RF 
nnd Mixer slaoo.s. ant ln.1-.cMHz out .a.oo. 

SSB CHANNEL OSCILLATOR PCB. 4 channel 
with trimmers, for 4 Fundamental itala (2:atage) £t.ot. 

SSB AUOIO AMP PCB (3 otago) £1.50. 
SSB HMHr OSCILLATOR & AGC A MP PCB. 

(less xtol) £1.!G. 
UM/TED SUPPLY ONLY ••• OROER NOWI 

UR'1 ATTENUATION CABLE. Nominal 72ohm, 
overnll dio. a pprox. i "', Att. PN tOOfl: 100M1-fz 21BdB, 
200MHz 3t6dB, 600MH1 «9dB, 3000MH1 62SdB. ldool 
for Rx or Low power Tx 011ed auenuotors. Supplied 
with attenuation graph. 4 metres for £t.oo. 

ALU-SOL A LUMINIUM SOLOER (made by mulllcore) 
Solders Alumtnlum to llself or Copper, Bra1.s, StHI, 
Nickel or Tinplate, 16SWG with mulllcoro ftux, with 
lnatructlon!I, approz, 1m coll 4tp Pack. 
Laroe reel £2.75. 

SOLD ER SUCKERS (Plunger Type) 
Standard Modal £5.00. 
S~lrlcd Model £5.!G. 
Space Nozzlos 60p e•ch. 

MULTICORE SOLDER 
Size C1SAVl8 Savblt. 18SWG !Sep. 
tKg. (Mlb) 60/4(), 20SWG on Plastic Reel, £3,00. 

WELLER TCP2 and PU! D PSU. Temptrature con­
trolled soldering hon, with matching Power Supply 
Unit, contatnlng sponge and spring stand. £30.00. 

SPIRALUX Tool a for tho Electron le onlhuslatl ••• SAE 
for fist. 

HEAVY DUTY REL AYS. 24V DC oporoled (will worlc 
on 18V) 3 tH~3V~ duty moko contacls (around 10A 
ro.Ung + 4 chonoe over cont~cts + 1 break contact. 
New, complele wllh mounting brackel(ldcal for 'witch· 
Ing HT on Llnenrs). Many uses for this h igh quality 
unit. ct.50 eilch. 

ALL BELOW-ADD llt% VAT 
V ARICAP TUNERS Mullard Type ELC1043/05Brand Now, 

£UO. 
TV plugs (metal IYJ>e) 4 for 50p. 
TV sock(ltS: (melal typo) 4 for 50p. 
TV llno connectors (back·to.back skt) 4 for SOp.. 
3 pin Din plugs, 4 for 50p. 
Din 3 pin Uno Sockets, Up each. 
Din Sockets Spin, 270 deg. 4 for SOp. 
orn Speaker Skis, 2 pin, 4 for 30p. 
RESISTOR PACKS, opprol 300 piece•. i to 2 watt 

types mixed values, our selection £1.00pk 

ELECTROLYTIC CAPACITORS 
D ubllllor Eleclfolytlca, S011F, 450V, 2 for 50p. 
Dubllller Electrolytlc1, 100uF. 275V. 2 for SOp. 
Plostey ElectrolyUca. 470uF, 63V, 3 for 50p, 
TCC Elcctrolytlc1, 1000uF, 30V. 3 for 60p. 
Dubtlllor Elacttolyllcs, SOOOmld ot 35V, 50p each. 
Dubllllar Electrolytlc.s, SOOOu.F a t SOV, Mp each. 
ITT EJectrolytlc1. 6800mfd e t 25V, high grade, screw 

tormlnels. with mounting clips. SOp each. 

A LARGE RANGE OF CAPACITORS AVAILABLE 
AT BARGAIN PRICES, SAE FOR UST. 
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PUBLICATIONS OBTAINABLE FROM RSGB 
RSGB m embers can obtain a 10 per cent d iscount on the prices /Isled below (excluding Ham Radio Magazine and Ham Radio Horizons). 

To obtain the discount, deduct 10 per cent, calculated to the nearest penny, from the total value of the order (using the latest price I/st) and 

enclose a remittance for the balance. Also enclose an address label from a recent Radio Communication wrapper as proof of membership. 

RSGB PUBLICATIONS 
Technical books 
Amateur Radio Awards . . 
Amateur Radio Techniques (5th cdn) 
Guide to Amateur Radio (16th edn) 
Morse Code for Radio Amateurs 
NBFM Manual . . . 
OSCAR-Amateur Radio Satellites 
RSGB Amateur Radio Call Book 1977 
RAE Questions and Answers . 
Radio Amateurs' Examination Manual . 
Radio Amateurs' Examination Revision Notes 
Radio Communication Handbook 5th edn. Vol 1 
Radio Communication Handbook 5th edn, Vol 2 
Radio Data Reference Book (4th edn) • 
Service Valve and Semiconductor Equivalents 
Teleprinter Handbook . . . . • 
Test Equipment for the Radio Amateur (Out of print) 
TVI Manual (Ou/ of print) 
VHF/UHF Manual • • . 
World at their Fingertips (Paperback) 
W orld at their Fingertips (De-luxe) 

Log books 
Standard Log . 
Receiving Station Log 
Mobile Mini-Log . 
De-luxe Log 

Maps, charts and lists 
Countries List/HF Awards List 
Great Circle DX map (in tube) 
Oscar map (In tube) . • . . 
QTH Locator map :western Europe) (in tube) 
QTH Locator map :w estern Europe) (on card) 
RSGB Amateur Radio Prefixes (World) map 
UHF repeater planning map 
UK Beacon List . 
UK Repeater List . . 
IARU Region 1 Beacon List 

Members' sundries 
Callsign lapel badge (5 weeks' delivery) • . 
Lapel badge (RSGB or RAEN emblem, pin fitting) 
Tie (Maroon or Blue) . 
Radio Communication Easl-binder . 
Car window sticker (RAEN) (self-adhesive) 
Members' headed notepaper (Out of stocl<) 
Radio Communication back Issues (as ava//able) 
RSGB contest log sheets (100) . 
RSGB teeshirt ( large, medium or small) 

£2.15 
£3.55 
£1.38 

54p 
£1.38 
£4.20 
£2.35 
£2.00 
£1.60 

86p 
£9.36 
£8.12 
£3.65 

48p 
£8.89 

£6.82 
£1.63 
£2.76 

£ 1.34 
£1.46 
£1.03 
£3.00 

25p 
£1.29 

43p 
£1.15 

57p 
66p 
40p 
19p 
19p 
19p 

£1.31 
51p 

£1.96 
£3.00 

31p 

84p 
77p 

£2.25 

Prices Include postage, packing, and VAT where applicable. For 
air mail despatch. please ask for 1nice before o rdering. Goods are 
obtainable, less p & p, at RSGB headquarters between 9.30am 
and 5pm, Monday to Friday. 

POSTAL TERMS: Cash with order. Stamps and book tokens 
cannot be accepted. Cheques and postal orders should be 
crossed and made payable to "Radio Society of Great Britain". 
Giro A /C No 533 5256. 

All overseas orders: add £1 to cover insurance If required. 
Please write your name and address clearly on the order. 

ORDER FROM : 

OTHER PUBLICATIONS 
American Radio Relay League 
Antenna Book (13th edn) • 
Course In Radio Fundamentals . . . 
FM and Repeaters for the Radio Amateur (Out of stocl<) 

£4.08 
£2.93 

Hints and Kinks . . . . . • . £2.58 
Radio Amateurs' Handbook 1977 (Paperback) (Out of stocl<) 
Radio Amateurs' Handbook 1977 (Hardback) (Out of stocl<) 
Ham Radio Operating Guide . . £4.44 
Single Sideband for the Radio Amateur £3.85 
Specialized Communication Techniques £4.04 
Understanding Amateur Radio £3.84 
VHF Manual . £4.08 
Electronic Data Book £4.04 

Radio Amateur Callbook Inc 
American Callbook (USA listings) 1977 (Out of stocl<) 
American Callbook (DX listings) 1977 (Out of stocl<) 
W orld Atlas (Amateur radio prefixes) £1.72 

Radio P ublications Inc 
Beam Antenna Handbook . . 
Better Short W ave Reception (3rd edn) 
Cubical Quad Antennas . 
Simple, Low-cost Wire Antennas 

"73 Magazine" publication 
SSTV Handbook(Out of stocl<) 

Miscellaneous 
International VHF FM Gulde 
RTTY the Easy Way . . 
Radio Amateur Operators Handbook 
Radio Valve & Semiconductor Data . 

£ 4.44 
£3.42 
£2.77 
£3.46 

£1.00 
£1.02 
£1.11 
£3.00 

MORSE INSTRUCTION AIDS 
G3HSC Rhythm Method of Morse Tuition-

Complete Course (two 3-speed Ip records and one ep 
record plus books) . . • • • . 

Beginner's Course (one 3-speed Ip record and one ep 
record plus book) . . . 

Beginner's Ip (0-15 wpm) plus book • 
Advanced Ip (9-42 wpm) plus book • • . 
Three-speed simulated PO test 7in ds ep record . 

t Overseas orders : add £ 1.12. 

MAGAZINE SUBSCRIPTIONS 

£5.60t 

£4.12t 
£3.44 t 
£3.44t 
£1.15t 

QST (Including ARRL membership) (Per annum) £10.50 
Subscriptions for QSTshould be sent to RSGB, 35 Doughty Street, 
London WCl N 2AE. 

Ham Radio (Per annum) (includes air delivery) 
Ham Radio Horizons 

• £9.25• 
. £6.50 

Subscriptions and changes of address for Ham Radio 
Magazine and Ham Radio Horizons should be sent to: Ham 
Radio Magazine (UK), PO Box 63, Harrow, Middlesex 
HA3 6HS. 
• See note In "QTC" 

RSGB Publications (Sales), 35 Doughty Street, London WC1 N 2AE 
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A. J. H. ELECTRONICS 
Proprietor: A. J. HIBBERD (GSAQN) Tel: RUGBY daytime 76473, evening 71066 

T erms of Business Cash with order, Mall order only, or Callers by appointment. 
Handling Charge 40p Minimum order £1.00. Oflklal ordora accoolod one ... rlcl monthl1 boal1. 

S.A.E. with enquiries 
Prices now Include VAT 

FULL MONEY-BACK GUARANTEE ON ALL ITEMS 

COMING SOON:-

"KENT"' MODULES 
Thcs~ 1u~ lolly assembled ~nd working modules fot the 
construcior 1hc nrst nvitilobl<t wlll be o 10•7MHz FM IF. 
nmpllflcr nnd " mntchlng AUDIO AMPLIFIER wilh 
tQuolch, both units onor 11upo1b pl!rformanco with 
nlodern "state of 1no an" circuitry. prices and dolll1c1y 
10 bo .,nnouncod S .A.E. 101 tochntcal dot11. 

ITT AM7 STARPHONE P. C. BOARDS removed horn 
new &. unused onlls: oudlo 6. suuulch £6.00,/AM IF 
Isl IF 10.7 MHz, 2nd IF 455 KHz wl1h2nd ml;w:or & crvstal, 
filter ± 3! KH1 £9.00,,tAM modulnlor P. C. B. £6.00, 
3 ch. osc TX A. RJ1 with ehannol swlteh &. knob *'high 
bond" A. "mid bond" nvnllablo £2.00. Mod, Xfor111er 
£2.00. 

P. C . BOARDS for MS UHF STARPHONE: s1001e 
chnnnol TJ. & Rx osc board £2.00. 

S ILVER ZINC BATTERY for UHF S Ff S TARPHONE 
we stlll haven few leh f('.I £2.25. 

TANTALUM BEAD CAPACITORS 1ml120v, 6·8mtl 
16v, 1Smfi 16v, 15mfl35v, 22mfi 16v, "7mf~6v, 1SOmf,6v. nll 
IOp each. 

DISC CERAMI C CAPACITORS SOvw 22of·2,200pl In 
E12 series Jp tiach. 

CARBON FILM R ESISTORS I, j, d. I woll 22 ohni·I 
mugohm In £12 scrlos, minimum quanllty of 10 pet 
val ve suoolied'·Price i &. 'i wait 13p Qer 10, i watt t6p 
por 10. 

ELECrROLYTIC CAPACITORS. G•4mli25v. 33/ 16v. 
47l 1Gv. 47f25v, .0135..,., 80jl6v. 100/ 10v. 100!25\', 100/-iOv. 
153/16v. 220/25v. 250116•. 330f25v. HOl 25v. all 61> oach. 
(20 t- 5p c~ch) 1000/10v 10p, 1000.'40..,., lSp, "ll wlrecndod. 
4700mt ~OV can typo 3Sp. 3300ml 25vw. wire .:mdtld 20p. 

ERIE 1000pl 500vw disc ceramics 10 lor 15p. 
SG BROWN MtC INSERTS some as used In PYE mies. 

but 300 ohm Imp. OK for Hnot two etc. £1.00 onch (fow 
only). 

B40 RECEIVERS, good condlllon. US.00. 0-6-4-
30·5MHt. 5 bands, ual, callb'"IOt otc. Buwer 10 colle<.I 
by nrmngomen1. 

B 41 RECEIVERS, 15KH<· 700KHz. £35.00. 
PYE PFI COMPACT worlllng on R8 6 (UHF) bulll In 

tono burst. comolete with b311erlca 8nd new leather 
coso. £80.00. 

STEREO CAR CASSETTE PLAYER AUDIO 
AMPS contnlns two NEC 1.iPC1001H2 nudlo ICs plus 
30 capaclloi s. 30 resistors. 4 transistors, on PC board, 
4f • :x H • approx. 3j watt• RMS per chnnnol @ 12VOC 
•up ply. Thosohnvo boen romo11od from n~w unll1 by tho 
manufacturer nnd ,rue not faulty In any way, Price £2.00 
oach or 1wo for £.3.50, wou could not buy the c:apacllors 
tor thlt prlce1 With cllcull. 

CAR RADIO PCB1. Fnmoua Brlllah mnnufec lurors 
ref acts duo l o P.C. trocl< dole-els "sold lorcomponcnts" 
bu t can be used for a number ol proJects Inc. top band 
OF sol. Tho IF and audio s1aoos arv complolo, lho 
mlxor s lngo Is whod but wna orlglnnlly doelgned for a 
porn\Ocblllly tun er. now and unuaed, only £1.60 Inc. 
clrcuH. Circuit only-ljp stamp + $.A .E. 

FM RADIO FRONT END TUNER UNITS 88·108MHz 
wllh t0·7MHr 1.F, ou1pul & nttod with A.M. gnno. 
copncltor, FET RF en1p, npn mlior. 1op.iunta 01c. AFC 
A AGC Inputs, ocered tuning brand now wllh clrcuft 
rooulros 9-12V DC. BARGAIN ONLY £3.30 each. 

ITEMS FOR FREQUENCY COUNTER FEATURED 
IN MARCH 1976 R.C.: 
MAINS T RANSFORMER 2•0-250V lnoul·Oulpul 250V 
~ 50 m/ A , 6·3V ft IA, ond OV @ IA. W o hod lhla llom 
spctclolly mado £ 6.00. 

DECADE COUNTER PCB. Mo.do to 1ull our m!nlalure 
ITl' Nhilo tubos(I TT5853S) sultr.blo lor use wllh 18 way 
0·1 · pllch odgo connector JI roQulred, r~ady drlllod end 
Unnod to tot<o SN7490, 7475 nnd 74141, '15p onc::h ac:it of 
Ovo £3.40. ·2' pitch odge connector to 1ult nbovo PCB. 
60p. 

MINIATURE NIXIE TUBES ITT·58!;3$ lo 1ull tho 
abovo decade boards loft end right dcclmnl points, 
+· chnrnctera, envelope slzo only 7/8• )( 7/16' now and 

unuaod wi th data shoe)t GOp oech, nvo for .£2.50, tan tor 
u.so. 

HC6/U CATHODEON Cf'f•l•I Ovons MC0·2M 4Sp. 
10,000mld 16V olectrolytrc 35p. 
IOmfd 3SCV too . 
SN7400 17p. 
SN1'1335o. 
SN7473 22p. 
SN7475 600. 
SN740060p. 
SN74121 38p. 
SN4714t 800. 
SN74100 £1.40. 
NE529K £1.45. 
MC101t6 8Zo. 
MC10131 £1.60. 
µ.A7805 5V ruoulotor TOJ coso £1.60. 
PYE CAMBRIDGE 10•7MHz IF AMPS. new £3.00. 
PYE F27 T x PA TANK UNITS "P" band ton bcnllorcd 

to 2 Ml'rs now 15p. 
PCB for breaking down contains 11 Plessey 5V reod 

relays 2 polo mnkofbronk, 11 BC107 translslor1. 6 IC1 
74 so1los, 11 diodes &. resistors ox·now oqulpmonl 
bi\rgoln £3.00. 

MIXED BAG OF CAPACITORS oolyester lyoe 250/ 
coovw. PC mounting sofd' by weight but a bag contBlns 
approx 400, 'tlnluo1 ·01· 1mfd. 95Y, good. 1 lb bao 80p 
+ 70p po11. 

TRIMMER CAPACITORS: 
CERAMIC IOmm din. Umm high ,2·8pl, 3·10pf, 4·20PI & 

10·40pf, nll Sp oach. 7mm din. 3·9pf, &. 7· 3Spl Sp onch. 
TUBULAR CERAMIC • oldor In t~po 1·6pt, I p oach 70p 

for ton. 
CERAMIC MINIATURE COMPRESSION TYPE 

8 x 13mm P.C. moun110-.-i0pf 6p onch. 
CERA'111C COMPRESSION 10·250of IOp ooch. (for 

70MHr Tx Feb. R.C.) 
PLASTIC SEMl·AIRSAPCED 7mm dla. 1-IOof, 

1·16pf PC mount8p each. 10mm dla. 2·25pf, 6p ench ton 
for 50p, 2·32PI Ip oach. all 3 pin PC mount. 

OXLEY AIR SPACED .. 5Q. base 1-1001. f.15ot. IBp 
eath ton lor £1.40. 2·J0Pf 20p each. 

TETFER TRIMMERS Jock1on C16 Cat. No 56'0 2-IOot. 
f" aq. bftlo, tomp. coof. Ion than ~ 100ppnit°C40p each 
ton for £3.50. also 8rnm din. PC mount Cal No 5750 
orlco & lnlo. es 56"0. 

ERIE TEFLON TRIMMERS "'530 aorlos" ·25·t·5pl. 
000....w. 1· din. x 7116' long soldor In typo P.T.F.E. 
l nsulatlon tOp r:ach. 

JACKSON BUTTERFLV TRIMMERS 17 + 17of 
0·050" olr onp Cat. No . C713 .ccrewdrlvor ed/ustnutot 
sop oach. fow with .;• eplndlo 65p onch. 

PLASTIC SEMl-AIRSPACED TRIMMERS 10-60pl os 
used In PYE WESTMINSTER PA units t 5p each. 

VIDEO CAMERA SCAN & FOCUS COIL ASS. 
trnnalator typo to aull s td. 1• Yid/con tubo, Inc. conlflno 
magnelt & lubo clnrnp. no Info. new unused £8.00 oocll 
two for £tt .oo. 

PLUGS/SOCKETS 
5() ohm BNC plugs 50p. 50 ohm BNC 1lgh1 nngJo adapto11 

60p. 50 ohm BNC slnole hole sockl'ls cnblo enlfy lypo 
SOp each. $0239 sockots, P.T .F. E. Ins 50p. 

SPECIAL OFFER : 50 Ohn1 "N'' plugs for URO tO·O;t; 
3Sp. 75 ohm BNC plug& 30p. 75 ohm BNC single hole 
sockets 30p. each. 

10·7MHz CRYSTAL FILTERS: 
STC 4451LQU1929 :t.UkHr @ 3db Imo. 910ohm (for 

PYE Pockellono PFI) £3.oo. 
TOYOCOM !0M·5B·1 ± HkHr ~ 6db Imp. 3k ohm 

£3.50. 
STC 445JLQU/OOI A ± 15kHl @ 3db I mo. 2k ohm 

£2.50. 
STC 4'.S/LOUJOO!IB i:N kHz !,J 3db Imp. 910 ohm•• 

u-sod In PYE FM Wvstmtnslors 
EX·EOUIP. £2.SO. 

ITT 02<CC ± 8kHz @ 3db Imo. 910 ohm 
£4.00. 

ITT 0240C ± 3•751lHz @ 3db Imo. 910 ohm 
£8.00. 

ITT 0240E1923L ± 3'SkHz g 3db Imp. 820 ohm 
£6.00. 

ITT O«OA ± 3·7SkHz ~ 3db Imp. J •3lt ohm 
£5.00. 

TOVOCOM Tl4F02· M ± 3'75kHz Iii 3db Imo. 910 ohm 
£6.00. -

HMH! LSD. SSO. FILTER modo bv Cnlhodoon lor 
PYE SSB125T Rndlotol cphono £A.OO. 

all obovo nuers ore ntw A unused oxcep1 for .C-45/LOU f 
9CXIB which Is EX-EQUIP. 

ERNEST TURNER EDGEWISE METERS smoll 
proctslon typo 100 mfcronmp FSO. mnrkod O·IOOdltQl\ly 
euee 9t1G• "' 11·. mnko nlco " S" rnclcr now boxed 
£2.50. 

JAPANESE TUNING METERS t• • • · ma,kcd "mono/ 
ttoroo" $QOcfol on or 4Sp cnch. 

SEMICONDUCTORS 
HEWLET PACKARD HP5082-2800 hOI c•rrler dlodu 

10p each. 
HEWLET PACKARD HP~-:WSO pin diodes SOp onch 

-i lor .U,75. 
VARICUP 0100£5 BBIOS In malctted sots of 4, 90p per 

set . BA 111 1Sp oach. 
VHF POWER TRANSISTOR SRF1117 (Molorolo) 

Cftpttan typo, •3v. 300 m/w fnput oavo 2l wau e outpul on 
145MHt FM. (2t watts mru¢ output) special otltir ISp 
each ttnv avenllty. 

BF180 V HF/UHF RF nmp. ZOo each. 
Bf t 66 VHF RF omp. tSp each (replacement tor Wl5AM 

Wo11m1nsfer front end.) 
BFY90 VHF RF on>o 90p eoch. 
ST2ttO RF amp FT9SOMHz OK VHF TJI driver Up ouch. 
CA3089E 16 oln OIL. FM IF omo. "S" mo1er, AGC. AFC. 

outputt OK tor IF amp for 2 MTr R11. wllh de.ta 1hu1 
£2.00. 

T8A6"1/At2 AUDIO AMP IC .• Ql1'os 2 wnllt Into c ohm1 
wnh g volt supply, with data sheet £t.2S, 

741 OP AMPS 8 pin OIL 3Sp ooch. 
NESSS TIMERS OK for Iona bur1t etc. 8 oln OIL Op. 
FNOS07 ;.· slngfo digit LEO numeric dlsptoys common 

nnodo with rloh1 hand dct:1m_.1 point. onlv Cl.25 onch 
dnln auppllod 

INTEGRATOR U NITS for PYE Pf1 Poc.kc.llone rtulv· 
ars new £·t.OO ca.ch. 

SWITCHES 
MINIATURE ROTARY S WITCHES 1· dlo. 3 polo 11 

wav mcko belore break flew SOp. 3 polo 3 W&'f + (Otl 
posi tion) & earlhlno ring) break before mflke, 20p each. 

SUB MtNIATURE 2 polo 10 w11y ( removo tho 1lop & II 
make& 2p 12 way) 5132• splt'dle 80p each. 

SLJOE SWITCHES 2p CO std slzo three for Op. 
REVCO .; w:wa inabllo 1uirln.ls for 145MHz £ 7.50 t- GOp 

poet. High band t56-174MHz. same or/co. 
MIXED FERRITE CORES 5[32. ~nd t• dla. c:onrso nnd 

Ono 1hn.:u.'ld1 hno a l 100 So. 
FERRITE RINGS f' df111, IOp. l. din. 15p. 2· din. 2Sp. (no 

QC!l.) ~ .. dlo, with 6 turns w ire 3p. i "' din. w ith 5 lurns 
wire Sp. 

FERRITE BEADS tlmllar to FX1115 " lor top. 
t0·7MH1 IFTs. slnoto tuned IJa_ntlslor typo f ... aq. 10p. 
455470kHz IFT1. elnole tunod 1ransl11or 1ype 1· 1q. 101>. 
ELECTRONI QUES TUNING DIALS £5.50, 
CRYSTAL HOLDERS HC6/U usnblo P.C. or choult 

mount, HC25JU. HC2SJU P.C. mount FT2-i3, thesals 
mount all 11 p each. 

COILS 5mm dla. 10mm sq. bnso tor P.C. mounting com· 
plcto with core as used In PYE r l'ldlotelophonos Sp 
ench. 

COILS r"sq. CANS i• high 5p each. 
t.C. SOCKETS 8 pin top, 14 pin t 5p. 16 gin '6p CDCh. 

( low pronle) 
REED RELAYS 14 pin OI L modo by ASTRALUX typo 

t 21A·3, 5 YOll cofl 500 ohmt nL compnllblo, wllh 
notnusll'f opon contacls, new 4Sp each ten tor £3.50. 

3 GANG TUNING CAPACITOR 365pf oor socllon 
dlrnct drive 75p each. 

S OLDER· IN INSULAT ORS aoorox ; · dlo 100 for SOp. 

59 WAVERLEY ROAD, THE KENT, RUGBY, WARWICKSHIRE 
Prin1c<I in Great Britain ror tbe RADIO SOCIETY OP G REAT BRITAIN. JS Doughty Street, London, WC IN 2AE 

by The Garden Cit)' l'ress Limi1cd. Lclchworih. Her1fordshirc SG6 lJS 


