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Amazing Price Breakthrough 
from 

Radio Shack Ltd 
U.K. Distributors of 

BARlOW WADlEY'S 
unique 

CRYSTAL CONTROLLED 

RECEIVER 

XCR-30 Mark 2 

The XCR-30 is a s pecia lh:ed, high sensitivity, portable 
short wave receiver designed to provide precision 
frequency tuning over the full short wave spectrum up to 
30 MHz, with exceptional frequency s tabi lity for bot h 
amplitude modulated (AM) and single sideband (SSB) 
transmissions. 

£85·25 inc. VAT. Insured delivery ?Sp. 

£14·85 inc. VAT. 
Insured post 25p. 

RADIO SHACK LTD. 
188 BROADHURST GARDENS, LONDON, NW6 JAY 

just around the corner from West Hampstead Underground Station 
Telephone : 01-624 7174. Cables: Radio Shack, London N.W.6. 

Giro Account No.: 588 7151 
Open Mon-Fri 9-5. Sat 9-1. Closed for lunch 1-2 

TR 801 FM 
TUNER 

& ACCESS 
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We can help you with your winter interest 
HEATH offer you these package deals until 31st Decetnber, 1973 

DX-60 + HG-lOB ( l ) DX-60 + HR-10 + HG-10 (2) 

PACKAGE DEAL . . . . £82.50 PACKAGE DEAL . . .. £124.85 

List Price . . . . . . £96.80 List Price . . . . . . £145.20 
Carriage .. . . . . £1.43 Carriage . . . . . . £2.09 

SB-303 + SB-401 (3) SB-303 + SB-401 + SB-200 (4) 

PACKAGE DEAL . . .. £396.00 PACKAGE DEAL . . . . £528.00 

List Price .. . . . . £412.50 List Price . . . . . . £561.00 
Carriage .. . . . . £2.09 Carriage . . . . . . £3.19 

SB-303 + SB-401 + SB-220 (S) SB-102 + HP-23 + SB-200 (6) 

PACKAGE DEAL .. . . £583.00 PACKAGE DEAL . . . . £374.00 

List Price .. . . . . £616.00 List Price . . . . . . £408.1 0 
Carriage .. . . . . £3.74 Carriage . . . . . . £2.97 

SB-102 + HP-23 + SB-220 (1) HW-202 + HWA-202-1 + HA-202 (8) 

PACKAGE DEAL . . .. £429.00 PACKAG E DEAL . . . . £135.85 

List Price . . .. . . £463.10 List P rice . . . . . . £143.00 
Carriage .. . . . . £3.52 Carriage . . . . . . £1.54 

HW-101 + HP-23 + SB-220 (9) HW-101 + HP-23 + SB-200 (10) 

PACKAGE DEAL .. . . £357.50 PACKAG'E DEAL . . . . £302.50 

List Price .. . . . . £380.00 List Price . . . . . . £325.60 
Carriage . . .. . . £3.41 Carriage . . . . . . £2.86 

HW-12 + HP-23 + HS-24 (II) HW-32 + HP-13 + HS-24 (12) 

PACKAGE DEAL . . .. £103.95 PACKAGE DEAL . . . . £122.JO 

List Price .. . . . . £ 111.65 List Price . . . . . . £ 132.55 
Carriage . . . . . . £2.09 Carriage . . . . . . £1.76 

Available by the HEATH Monthly Budget Plan 

£ CREDIT REQUIRED 10-40 60 80 100 120 140 160 180 200 
- ----------,_ 

MONTHLY PAYMENT 2 3 4 5 6 7 8 9 10 

For every £20 credit over £200 add £1 to monLhJy payment. 

All prices include V.A.T. 

W R ITE N O W FOR FULL DETAILS FROM HEATH 
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Look what HEATH can supply • • • 

80-10M ECONOMY SSB TRANSCEIVER KIT, 
HW-101 

£148.50 Carr. 88p 

SSB RECEIVER KIT, SB-303 

£203.50 Carr. 99p 

. . . ,,...._. ~ 

I •• T 
. ii ii 

• 
1KW LINEAR AMPLIFIER KIT, SB-200 

£148.50 Carr. £1.10 

BG-10M DE LUX E TRANSCEIVER KIT, SB-102 

£231.00 Carr. 99p 

8G-10M FIVE·BAND RECEIVER KIT, HR·10B 

£48.40 Carr. 66p 

SINGLE BAND SSB TRANSCEIVER KITS, 
HW·12A £77.00 Carr. 77p HW·32A £79.20 Carr. 77p 

80-10M AMATEUR BAND TRANSMITTER KIT, 
SB-401 

£209.00 Carr. £1.10 

2KW LINEAR AMPLIFIER KIT, SB-220 
£203.50 Carr. £1 .65 

40, 20, 10M CW QRP TRANSCEIVER KIT, HW-7 
£38.50 Carr. 44p 

8G-10M PHONE & CW TRANSMITTER KIT, 
D X·60B 

£63.80 Carr. 88p 

SEND FOR DETAILS OF OUR •NO DEPOSIT' AND EXTENDED CREDIT TERMS 
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They're all • 
ID the latest catalogue 

SIGNAL MONITOR KIT, SE-610E 
£55.00 Carr. 77p 

SOLID-STATE SWL RECEIVER KIT, SB-313 
£209.00 Carr. 99p 

:-~ ~F(~~~ .. 
c~, • () .. " ~ . 

_,_ ---- ---
TRANSISTOR GEN COV RECEIVER KIT, SW-717 

£34.65 Carr. 77p 

AC POWER SUPPLY 
KIT, HP-23B 

£28.60 Carr. 88p 

MOBILE POWER 
SUPPLY KIT, HP-13B 

£47.30 Carr. 55p 

VFO CALIBRATED 80-2M KIT, HG-10B 
£33.00 Carr. 55p 

I 
' 11, 

-

I 
SPECTRUM ANALYSER KIT, SB-620 

£82.50 Carr. 77p 

SOLID-STATE GEN COV RECEIVER KIT, GR-78 
£ 75.90 Carr. 55p 

' 
t ~~ 

~-·--- -' - - -~· 

I • DIGITAL FREQUENCY COUNTER KIT, SB-650 

£91 .30 Carr. 66p 

WATTMETER/SWR BRIDGE KIT, HM-102 
£ 17.05 Carr. 44p 

ELECTRONIC 
KEVER K IT, 

HD-10 

£24.20 

Carr. 44p 

DON'T FORGET OUR ANCILLARY AND AUXILIARY EQUIPMENT 
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For 2 Metre and other interests 

814 

SOLID-STATE 2M FM TRANSCEIVER KIT, 
HW-202 £89.10 Carr. 66p 

~ 

4 CHANNEL TONEBURST GENERATOR 
KIT, HWA-202-2 £12.10 Carr. 44p 

... 
VHF (50-160MHZ) WATTMETER & SWR BRIDGE 
KIT, HM-2102 £19.80 Carr. 44p 

REGULATED MAINS PSU KIT, 
HWA-202-1 £15.40 Carr. 44p 

SOLID-STATE 2M FM AMPLIFIER KIT, HA-202 
£38.50 Carr. 44p 

HF (1 ·8-30MHZ) 1K LOAD WATTMETER & SWR 
BRIDGE KIT, HM-2103 £31.90 Carr. 44p 

For owners of the HW-202 the following crystals are available at £5.00 ( + 50p VAT) for pairs of crystals 
as follows: 

Receive Frequencies 

144-4MHz 

Par( No. 

404- 646 
404-647 
404- 648 
404-649 
404-650 
404-651 

144·48MHz 
144·80MHz 
145·20MHz 
145·60MHz 
145-75MHz (RPTR) 

FREE HEATHKJT Catalogue 

Covers full range or stereo 
hi-ti, testers and instru-

ments, metal detectors. 
intercoms, portable 
radios, even a ballery 
charger. 
Send today, without 
obligation, for your 
FREE copy. 

Transmit Frequencies 

144·4MHz 
144·48MHz 
144·80MHz 
145·20MHz 
145·60MHz 
145·15MHz (RPTR) 

Par/No. 

404,...040 
404- 641 
404-642 
404-644 
404- 645 
404- 643 

~ase send 111" 1he FHEE Hea1hk11 CJ!lloq-;;;---, 

I N;ime ---- ------------- I 
I 
I 
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WE'RE GOING PLACES • • • 
In lhls yoar In which Bri tain joined lhe Common Markel. we have Introduced our range or VHF/UHF equipment Into the major 
European countries. W e have not been d isappointed by the response- amateurs al l across Europa have welcomed the arrival of a 
top-quality range or equipment. Our agents have exhibited our products al the major national exhibitions and rallies. W e have found 
that on the Continent, as in Britain, top-notch equipment sells itself I 

QUALITY AND PERFORMANCE GUARANTEED 
W o have specialised in the production of high-quality converter modules covering the frequency spectrum SOMHz to 1300MHz. 
It ls no easy task lo mass-produce top-perlormance equipment or this nature, particularly at the top end ol this spectrum. One of 
the reasons for our achievements In this neld is our heavy investment In loboralory standard and automatic test equlpmenl. You can 
be confident that any of our units you might buy have teen rigorously tested to a tight specificalion. 

EX-STOCK DELIVERY 
A sound component purchasing policy has ensured relurn-ol -post delivery on the majority o f our standard product lines. Other 
monufaclurers are blaming component shor tages fo r !)oor delivery of Onlshod equl1iment. The eleclronic component supply situation 
has been bad, but so Indeed has lho management o f many of the manufacturing companies. W e can honestl y say that delivery 
of our equipment has never been delayed by component shortages. A t this time we offer ex-stock delivery of all our product lines, 
and we will be working hard to maintain this excellent situation. 

CUSTOMER SERVICE 
Above all else, it is your opinion that matters, and we believe we offer the besl service of all Br itish Amateur Radio 
manufacturing companies. We offer a money-back guarantee should you be in any way dissatlsned with any o f our products 
that you might buy. In addition we glvo an unconditional 12 month guarantee on all our products. Should repair or service be 
necessary this will be executed promptly without charge for materials, labour or postage. 

144MHz MOSFET CONVERTER 
1.F.s available ex-stock: 14-16, 18-20, 24-26, 27·7-29·7, 

28·30MHz. Price Inc. VAT £16.72 

144MH z DOUBLE CONVERSION 
MOSFET CONVERTER 

l.F.s available ex-stock: 2·4, 4·6MHz 
Price inc. VAT £ 16.72 

432MHz MOSFET CONVERTER 
l.F.s 11vallable ex-stock: 14-16, 18-20, 24-26, 28-30, 144-

146MHz. Price Inc. VAT £ 19.91 

432MHz VARACTOR TRIPLER 
Maximum Input power at 144MHz: 20 watts. Typical 

output power (at maximum Input): 14 watts 
Price i nc. VAT £ 19.25 

1296MHz V ARACTOR TRI PLER 
Maximum input power at 432MHz: 24 watts. Typical 

output power (at maximum input) : 14 watts 

1296MH z CONVERTER 
Gain 25dB, N.F. 8·5dB 

Price inc. VAT £27.50 

l.F.s available ex-stock: 28-30, 144-146MHz. 
Price Inc. VAT £26.40 

For The Benefit Of Overseas Readers, We List Our Agents In The Following Countries: 

Belgium : Entremat, Avenue Baron Robert de Vironlaan 138, 1710 Dilbeek, B elgium. 
D en mark: Sono Akustik, Store K ongensgade 46, 1264 C openhagen, D enmark . 

France : Vareduc-Comlmex, 2 Rue Joseph-Riviere, 92400 Courbevoie, P aris, France. 
Germany : U K W -B erichte, D -8520 Erlangen, Gleiwitzer Strasse 45, W est Germany. 

H olland: S. H oogstraal Elektronika, Almelo, Oranjest raat 40, H olland. 
Italy: S TE, M ilano, Via Maniago, 15, Italy 

U.S.A .: Spectrum International, P .O . Box 1084, Concord, Mass. 01742, U .S.A. 

MICROWAVE MODULES LIMITED 
11 CRANMORE AVENUE, CROSBY, LIVERPOOL L23 OQD, Tel : 051-928 1610 9 a.m.-8 p.m. 
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Wc1tc1n Elcct1onic1 (UH) ltd TOT TON 
SOUTHAMPTON 

wish to take this opportunity of wishing you 

~ l'erp rt)appp <?Cbristmas 
and thank our customers for their support throughout the year 

\lfi) YAESU MUSEN U.K. DISTRIBUTOR 
* FIRST WITH YAESU * FIRST WITH SECUR/COR 

YAESU 

v 

R.i::,"IUHI·· 
. ·... ; - ~- .... ~ ~. . ',. ~ 

T t1e H ew FT .. 1018. Thor(" ;.,re O\IOf ttAoo doz.en 
v11dous chcult changes t n tht1 new model ot the­
famout "101, .. some- ol 1hem very minor. Tho mn1n 
differences are: I , New plug·i n no1tt: blftn~or 

2. New 1nd mufr 3. 3SK•OM ttans1stor on tho RF 
botod w11h differen1 bias. 4. LED's to indlcnto VFO 
and RIT opo,oiioo. 5. o o sod..l!t lor s~detono 6. 1 o 
•ocliict for arui.ario lrom 2.nd recvr, 1 New crvstot 
filhu. 

Whoo you compare tho superb voluo !'!Ind cr l\hs· 
manthlr> bullt lnl o thi s Ono unll don't lo1ne1 11101 
you 1ue bu)'lno a DC PSU ond rn1crophonl' "II In 
ono 1u1ckngl) plus our tcchnlcnl "know .. how" nrul 
lhP flnesl nllcr snlrs ser.ilce In th" coun11y If nny 
Voosu unl1 goes wrong (which is moM unlllrn·ly) lhon 
all you hnvo 10 do \1 10 wril~lleluphono us ii.ml wtt wlll 
collt1cl the! unll lrom you AT NO COST 1'0 YOUA· 
SELF br Secutlcor ond dellve, bnck 10 you h oe ol 
chtuoe on all wauanty wor1'i You Jull can'I do 
b~11011 

816 

l'ii £ .. 

0 

T he FR•oosox (Super do lu•e> 1ocelve1 Is made 

o&peciat1y for us filled wllh 4tn. nnd covert 160, 

80. 40, 20. 15. 11 10. • And 2m. 4 n11or1 are filled 

lo• SSB (2'4 kHz), AM (5 kHl) CW (0 6 kHz) 

nnd FM (24 ~Hr) Diet readoul 10 1 kHt from 11ablr 

VFO. Reaecllon lunlnp to notch·oul unwanted 

hotitrodvnes. Clar1fie1 conlrol ocrmlls ad1u51· 

n1ont ol SSB1CW rcco1vcci slonal s when working 

lranscel..,o. VFO solec.1 lor lnta111nl or • crys1a1 
frequencies. Moni tor tncllHy onnbles lrtiolilmllled 

stunsl lo be roon1IOrl!d Ill ,,II !Imes Suut'1cfl 

cl1cuhry silence fccelvof 101 nolae·lrco AM/FM 
reception. FM dlscrimmntor (htod to SOX 
model, 251100 kHz cnhbunor WWV bi'ttd 10 

check callbr~led. 3 sico AGC 8 t.ti1Hn noise 
Hmller. 

NEW 

FT-1018 

:~ 
'¥ 
FL 400 

s , « 

'O' () ... 

The FLDX400 T t•nsmltttr runs 2.cow. o.c,p 

and 15 dHlOt'IOd 10 11ansce1ve w11h FA:IOOB or 

FR.coo AM ond ''brti'l.ktno·1n·· CW llcrm~ ore 

l'illed SPECIFICATION; Freaut"t'ley" covernge 

3 5""' I, 6 0-7 S 13 9--14 5 20 9-21 5, 27 9-28 S. 
28 S-29 I, 28 9-29 $ MHl . S~leclnble USS 01 

LSB Stnb1llly less thon 100 Ht l{ hr. olt(!r warm. 
ua. Sideband 11up1-utu1on SO:lB. Carrie• 1uo· 
nreu1on Delh.u lhnn so~B. NetUng rncilltles to1 

zero·b\IAlll\(I P10.,,11lo11 101 H&tcnlno on lrnnsmll 

rrequuncy as well l't• 111(• lrcquL!ncy co which lhe 

r<!ccj..,or 11 hmod. At..C rlttod to s~cu1e eftecllve 
1>edorn1nncc nnd a "clean"' s lnrutl, VOX PTT 

ooern1lon Relays ODOJOIO llnca1 ampllflN and 

rne1vc1 0 1el 1cnd·ou110 I Ii.Hz 
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Wc1tc1n Elcct1onic1 (UH) ltd TOT TON 
SOUTHAMPTON 

FOR YOUR LINER 2 144MHz SSB TRANSCEIVER 

~. t 
'"~ u a t•UilllC.rnu 

PRICE £120 ( I- VAT) 
24-HOUR SECURICOR DELIVERY 

EX-STOCK 

We have two models: 
(a) Covers 145·25 -145·48 
(b) Covers 144·10 - 144·34 

for the new band plan. 

At last ... What you've all been waiting for! 

A 2m. SSB/FM/CW TRANSCEIVER, 
the FKD Multi 2000 

2m. SSB/FM and CW Synthesised 200 Ch. AC/ DC. 10w o/p. (SAE for details please). 

LOWEST PRICES - HIGHEST QUALITY - ACT QUICKLY! 

VALVES (P. 4 P 20p) Minimum Order £2.00 VAT Ukhn 

Motl VOllJQS ttrft ot First Gmd~ TOSHIBA mnnulnCltJfO. 

sne £9'40 5763 £1 •35 &ANS £0 <5 7360 £0·30 

6AH6 56 6AMg 0 68E6 33 6AV6 21 

6AW8 51 oBA6 31 6BZ6 33 68M6 40 

68N8 40 6805 40 6EA8 42 6BMB 70 

6CH6 75 6CL6 65 6GK6 45 &CB& 33 

6EH7 42 6EW6 3S il06 I 50 6EJ7 42 ----llJS6C I 50 6KD6 I 50 12AU7 40 6GW8 62 BATTERY CLOCK (£6.12 Inc VAD 

0A2 75 082 50 12006 I 95 6U8 •• T hi• 0Dor1to1 for nboul 6 months on one twtllcry 
(provided). ld~nl Chri11mas present lor 1110 shack 

12AX 1 39 12BY1A 42 12AT7 45 01 XYL. Avttlfab1e In Rod. Bluo, Ornooo. Ivory nnd 
Btown: 1111 your choice in o,dcr of prclcrflnte. 

Agents: 
G3PRR Chesham (024051 4143 

Wculc1n ElcidlOftiCI (UH) ltd OSBORNE ROAD TOTTON SOUTHAMPTON S044DN 
TELEPHONE : TOTTON (04216) 4930 or 2785 
CABLES : 'AERIAL, SOUTHAMPTON' 

Hours of business: 9-5-30: 9 -12·30/Saturdays) 
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AMATEUR ELECTRONICS GJFIK 
BIRMINGHAM 021-3271497 021-327 6313 

This month we have pleasure in Introducing some new products, listing some old familiar lines and 
whilst some of these have, regrettably, risen in price, please take note of some excellent money-saving 
items. 

NEW THE SPACEMARK SSM·1 S LOW SCAN T / V MONITOR. This technically excellent and competi-
tively priced unit is now avai lable from stock at £ 143 VAT included (as demonstrated at Leicester). 

NEW SOMMERKAMP 10M HAND AND CAR TRANSCEIVERS. A new and interesting line from 
SOMMERKAMP. A stamped addressed envelope wlll bring you lull details of al l items listed above. 

COPAL CLOCKS-SPECIAL OFFER. Whilst stocks last the following COPAL CLOCKS are available at special 
Exhibition prices, VAT included and post paid. 

MODEL222 £5.85 
MODEL 227 £7.10 
MODEL 401 £8.85 
MODEL 601 £ 12.35 
MODEL 702 £9.35 

An s.a.e. will bring you 
latest i llustrated leaflet. 

MOSLEY TA33 Jnr E. Still available from stock at the pre-increase price of £35.50 plus VAT and carriage. 

KW ELECTRONICS. Two items worthy of note are the KW108 MONITORSC.OPE at £66, VAT inclusive and carriage 
paid and the KW103 SWR/POWER METER at £14.25, VAT inclusive and carriage paid. The latter is an extremely accur­
ate instrument and is very comrletitively priced indeed. Once again, an s.a.e. will bring you full details. 
USED EQUIPMENT. We show below a selection of our ever-changing stock. PLEASE NOTE: All prices shown 
include carriage but not VAT. 

RA CAL RA17 JtECEIVER. Excollent condillon nnd perlormonco 
RA CAL RA218 SSB ADAPTOR. Mini •• 
RAC A L RA98A SSB ADAPTORS. Used bul fully 1eslod 
EDDYSTONE 940 RECEIVER. Flrs1·c:lnsscondlllon lhrouohout 
EDDYSTONE EA12 RECEIVER. A s obovo 
EDDYSTONE EA12 R ECEIVER. Brllllonl condfflon 
EDDYSTONE 840C RECEIVER. Grodo A. Mint • 
EDDYSTONE MOC RECEIVER. Grado B. Excollonl 
EDDYSTONES40C RECEI VER, Grodo C. Usod condition 
EDDYSTONE 730!4 RECEIVERS. W e hove turlher sloclis ol lhese. 

lust r&el'<'C!d, In supeib condition. A H sets ato lhoroughtv air and 
bonch 1ostcd. 

£255.00 
£38.00 
£47.00 

£110.00 
£145.00 

£1SO.OO 
£SS.00 
£52.00 
£47.00 

£92.00 

EDDYSTONE EC10Mn•JI. I , Soiled coso 
ED DY STONE 770R RECEIVER. Good con<mion 

KW2000B TRANSCEIVER. Very oood 1ndood 
HAMMARLUND SP-GOOJX RECEIVER. Usod conditi on 

TRIO JR599 RECEI VER. A bsolurolyos ''""' 
TRIO J R310 RECEIVER. As obovo 
HEATH SW·lt7 RECEIVER. Mfn l In nll rOSl'lOCI$ 

H EATH GR·l8 RECEIVER. lndlstlnoulshbblo from now 
KW201 RECEIVER.E•cellenlcondll•OO •• 
KW 204 TRANSMITTER. Unmnrlo.od ande&.celltln1 
H EATH HW32 TRANSCEIVER. Loss PSU 
Morty other usod llams tn stock too nun1Novs 10 fist. 

£36.SO 

£97.00 
£ 157.SO 

£95.00 

£135.00 
£66.SO 

£21.00 
£66.SO 

£83.00 
£125.00 
~0.00 

TTC SWR Brldoo Amphenol connectors ca. 30p G·Whlp Antennll$ TH3 Mk 1113 etu. bearn .• £75.00 
C:MML Slnulo me1er B o Ill no Coaxlol con nee· 
model £5.SO 1ors ... c .. ti'10oue b~ return 

nanlnst )'Our S.A .E. 
THGOXX6ofo. beam .. £97.00 
BN.atl Balun £8.00 10p 

TTC SWR Br1doo CJOOS 50 OfH'll hCl'W'{ duty co- S hure Mlcrophone5 
Model 201 Hand 

Modol •.t4 Desk •• 

H y·Galn Antonnn..s 
12AVO Vcrllcnl 

(C.Jrrl9c- ctltd on Hy·G.iln Mosf~y) 
twin motormodcl £9.60 

M edco Alters. Tho best on 
lhcmorket .• 

FLSOA ond FL75A 50 or 
75 ohm Bell I nu con .. 
nac1ors .. £6.00 

FLSOB and FL7SB 50 01 
75 ohm PL259 connec· 
tors £6.SO 

a~lnl yd. 
f2coro Rolnlor cabl~ yd. 

Wlohbaps 
S1n:ndn1d pol rs .. 
Hloh Power 

J.Beam Antennas 
The latest llluslroted 
cntnlogue on rccoipt of 
your S.A .E. 

22p 
30p 

£2.90 
£3.90 14AVO Ve rtical 

18AVT/ W6 Vcrl icnl 

LC800 lo•dlno Coil 

TH3Jm.3clt!.bcam 

£5.75 

£13.25 

£16.50 

£24.50 

£JS.SO 

£7.50 

£51.50 

Rotators. All pos1 onld. 
Stollo Momomillfc3001 . 

Stolle Automnttc 2020 

CDEAR20 • • 

CDEAR22 .. 

CDETR44 

CDEHAM·M 

PLEASE ADD 10~0 VAT TO PRICES SHOWN UNLESS OTHERWISE STATED 
AN ADEQUATE STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES PLEASE 

Regional representatives: 
Northern-John G3KAE 
Scottish-Ron GM8HXQ 

Tel: West Ayton 3039 
Tel: Wishaw 72172 

AMATEUR ELECTRONICS 
ELECTRON HOUSE, 508-514 ALUM ROCK ROAD, BIRMINGHAM 8 

£23.70 

£29.SO 
£2Q.45 

£25.65 

~S.75 

£70.85 
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LOWE ELECTRONICS 
~eason's ®reetings m:o ~ll 

MAIN DISTRIBUTOR FOR YAESU MUSEN EQUIPMENT 

Head Office and Service Department (Bill G3UBO, Alan G3MME and John G3PCY) 

119 Cavendish Road, Matlock, Derbyshire, DE4 3HE 
Tel: 9 a.m. • 9 p.m. Matlock 2817 or 2430 

Southern S ales 
(Dave GSFA Y) Goring Road, Steyning, Sussex. 
Telephone : Steyning S14466 
Just off the A283 on the Shoreham side of the 
Village. 

No prob lem parking at any branch 

Midland S ales 
(Peter G3XWX) Soho House, 362-364 Soho 
Road, Handsworlh, Birmingham. 
Telephone: 021-554 070S 
Just off Exit 1, M5-lollow the A41 into town for 
1;j- miles to the Regal (Bingo Hall) Cinema. We 
are directly opposite, on the first floor. Within 
easy reach of the South West or Nmth East by 
Motorway. 

In addition to the above shops which are open 9 to 5.30 Tuesday to Saturday we have part-time Agents who are 
available evenings and week-ends: 
AlanGW3YSA 
35 Pen Y Waun, Elail Isa! 
Nr. Pon!yprldd, Glam 
Telephone Newtown Llantwit 3S09 

John G3J YG 
16 Harvard Road, 
Ringmer, Lewes, Sussex 
Telephone RingmerS12071 

S im GM3SAN 
19 Ellismuir Road 
Balllleston, Nr. Glasgow 
T elephone 041-771 0364 

So, wherever you are, we have a branch or a part-time Agent not too far away. At Matlock, the Branches, or 
our Agents you will see and can try out the best in both new and second hand, H.F. or V.H.F., along with every 
conceivable accessory for the complete station. 

NEW MODEL FT1018 

T his Is a new and Improved version of the well-known FT101. It Is fitted with a cooling fan as standard and Is 
improved in several respects: New Noise blanker- New Inverter transistors - New S-pole filter - New R.F. 
board - New 2nd mixer 

Further details may be obtained from Matlock. Our catalogues are free but we would appreciate postage etc. 
so please send Sp in stamps for our V HF catalogue, Sp tor our H.F. catalogue, 3-/rp for secondhand list, or 
send us 15p in stamps and we will send the lot. 

STOP PRESS: VENUS SSTV- Give us a yell! 
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Fine Brlt/sll 
efutpmenl 
fromt•J 

The KW 2000 E/B Transceivers 
• KW 202 Receiver • KW Traps (the original 
• KW 204 Transmitter and best) 
• KW 107 Supermatch • KW Low Pass Fillers 
e KW 101 SWR Meter e KW Balun 
• KW 103 SWR/Power Meter e KW Antenna Swllch 
• KW 1000 linear A mpllfier • KW Dummy Load 
e KW E-Z Match e KW 109 Monilorscope 

The KW 108 Monitorscope 

KW 108 Monltorscope-leave It permanently In your transmission 
line and ensure correct llnearlty adjustment. Built-in 2-tone 
generator for SSB 1>ower measurement. Excel len t handbook 
with display patterns for SSB AM CW. Useful in checkino TX 
for TVI. 
SEE YOU HAVE A 'CLEAN' TRANSMISSION 

KW KNOWN THE WORLD 

OVER FOR QUALITY 

and for SERVICE 

Write or 'phone for catalogue 

K. W. ELECTRONlCS LTD 
1 Heath Street, Dartford, Kent. 
Tel: Dartford 25574/21919 

ELECTRONICS 
LIMITED 

A ll CQulpmcnt DVl\lloblo 
through nccrcdltod ogenlt 
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EASY TERM S ON EQUIPMENT A VAILABLE O VER 12, 18 OR 24 M O NTHS 
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ey~~~~ey~~~~~ey~~~~ey~~ey~~~~~~~~~~~~~~ey~ey 

~ A Seasonal Message F irom T lhe P iresndenll: ~ 
~ ~ ey 11 is a pleasure fo1 me once again lo have lhe opporlunity a s ~ 
~ Presiden1 of addressing a Chris1mas message lO membc1 s of ~ 
~ the Society. Our Diamond Jubilee Year will soon be coming ~ 
., · to an end: it has given us pause to reflect on the amateur ¥.,~: 
~ achievements of lhe pasl and I believe we were righl lo con- ey 
~ cenlrate our cclebra1ions in lhe regions, for il is locally where ~ 
~ lhe real s1reng1h of 1he Society lies. But we must now look ~ 
~ forw;ird lO ma inlaining the viability of amateur radio in lhe ~ 
1"'"-" future. v.,~: 
~ We may find lhe times ahc<td mo1c difficull than 1l1c P<lSl. ~ 
~ bu1 1ha1 should be a spur 10 grca1cr vigour and nm a cause ~ 
~ for despondency. We have no indisputable 1 ight to our fre- ~ 
~ qucncy allocations and ii is our duty 10 justify our use o r :JF". 
V>,'} ¥.,'if ey inc reas ingly valuable spectrum sp<tce. T hai we can do this. ~ 
~ given the will, I have no doubl. ~ 
~~ I lhcrcrore contidenlly exte nd my bes1 wishes for C hristmas ~~, 
~ and 1hc New Year to a ll members or lhc Society. ~ ey J. II. Saxton ~ 
ey ~ 
~~~ey~~~~~~~~~~~~~~~~~~~~~~~~~~ey~~~ey~~ 

QTG AMATEUR 

RADIO NEWS 

Licence news 
The Ministry of Posts and Telccommunica1ions advises 
thal lhe following numbers of amateur licences were in force 
a t JO Sc1)tcmber 1973: 

C lass A 14,866 
Class 13 4.272 
C la s A / M 3,059 

Class B/ M 1.11 7 
T elevision 253 

The latesl callsigns in the G4 and GS series at 9 Nov 
ember 1973 we1e G4COY and GSIDU. 

Referring to the information given on page 680 of lhc 
October issue or Radio Co1111111111ic111io11 . the Danish admini­
Slration has confirmed that ii will no rmally accept a copy 
o f the British licence if il is cerlified by lhe amateur himself. 
There is. therefore. no requiremenl for the completed 
application forms to be sent to the M PT for o nward 
transmissio n. 

The period for which U K reciprocal licences (G5AAA series) 
arc issued has now been increased lo six mon1hs from the 
previous period of three mo nths. 

In July 1973 the number of amateur radio licences in the 
Federal Republic of Germany ror the first time exceeded 
20.000. The tolal o f 20,068 includes 4.463 vhf only licences, 
J 5,600 a ll band licences, 553 club slat ions and 874 a lien 
licences (286 civilians and 588 military personnel). 

822 

RSGB lecture 
The Faraday Room al the lnslilution of Electrical Engineers 
was complelely full for lhc lecture by Mr Leslie M oxon. 
G6XN. on 8 November. cnlitled Aerial facts and fallacies. 

The speaker dealt with many types of aerial used by 
ama1eur radio operators, describing t he factors lhat affect 
performance, and went on 10 des1roy many o f the fallacies 
which by constant repet ition had come IO be accepted as 
facts. Mr Moxon showed that lhcre is no universa l height at 
which a triband beam will give maximum performance. and 
gave considerable <lllcntio n lo the G6CJ modification or the 
frequent ly-uscd Zepp feeder. 

The lccltll"e. which was il lustrated by ma ny slides. was 
cn1.husk1stically received by the large number of members 
and friends present. 

GB3GEC 
The 70cm beacon Gl33GEC. located a t the works o f the 
M-0 Valve Co Ltd, has not been operat ional ror a con­
s iderable period und we arc sorry to advise members lhat 
it is not 10 be reactivated. 

Our thanks arc extended to the M-0 Valve Co Ltd for 
having made lhis faci lity available lo 70cm band en1hu.~i­
;1sts in the past. 

"Radio probing of the atmosphere" 
This is the tit le of the ninth Appleton Lecture which will 
be given by Dr J . A. Saxto n. director or the Appleton 
Laboratory {formerly the Radio and Space Research 
Station) and lhis year's Preside nt o f RSG 13. a1 the I nstitu­
tion of Electrical Engineers. 2 Savoy Place, London WC2. 
on 3 January I 974. The lec.;ture, commencing al 5.30pm, 
will be preceded by tea at 5pm. 
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Installation of President 
1974 

Mr G. R. J essop, CEng, MIERE, G6JP, will be Installed 
as the fortieth President of the Society during the 
course of a social evening on 

Friday 4 January 1974 

at the 

Bonnington H otel 

Southampton Row, London WC1 
I 

commencing at 7.30pm 
1

1 

All members and friends are cordially invited io this 
social occasion. Tickets are not required but mem­
bers are asked to notify headquarters ii they will be 
attending so that catering arrangements can be made 
accordingly. 

AMSAT-Oscar 6 users 
The followiag table s hows the number of AMSAT-Oscar 6 
users on a per-amateur-capita basis as al 15 October 1973. 
The information has been supplied by K3JTE. President of 
AMSAT. 

P ercentage 
T otal O scar 6 of amateurs 

Country aniateurs users using Oscar 6 

New Zealand 4,641 70 1·5 
Australia 6,461 85 1·3 
Finland 2,000 23 MS 
France 7.500 81 M 
Sweden 4,400 44 1·0 
Czechoslovakia 2,070 20 0·97 
West Germany 20,380 168 0·82 
UK 16,837 113 0·67 
Japan 14,576 90 0·61 
Canada 12,&92 57 0·44 
Italy 6,000 24 0·40 
USA 282,850 737 0·26 
USSR 15,085 30 0·20 
Argentina 17.500 22 0·13 

1,564 
The total number of st:it ion~ using Oscar 6 is 1.81.6 and the 
country listing above represents 86 per cent of all users. 
The total outside t he USA was 1.079, representing 60 per 
cent of all users. T otal of countries from which Osca r users 
reported was 74. 

Pen-pals wanted 
Miss Yumi Thukahara, TDXC, PO Box 108, Shitaya, 
Tokyo, Japan, who is a 17-year-old s tudent interested in 
a mateur radio, would like to correspond with others in the 
17-20 age group with s imilar interests. 

Apology corner 
O n page 761 of the November issue, errors occurred in lhe 
captio n to the photograph: the daughter of G MJ KPD was 
incorrec tly described as xyl of G3WAO ; a nd the midship­
man seated o n the right was G3WAO, G3AGL was standing 
behi.nd him. 
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The long-awaited 

TELEPRINTER 
HANDBOOK 

by D. J. Goacher, G3LLZ , and 
J. G. Denny, G3NTT 

This new RSGB publlcatron covers the theory and practice 

Iii 

... of radio teleprinter techniques. In addition lo ful l descrlp· 
lions and maintenance data for all widely used machines, 
both European and American. the handbook fully covers the 
design and use of ancillary equipment. There is an extensive ... 
reference section covering commercial eqolpment and 
terminology, and a bibliography. 

... 

The contents Include: theory, practice and standards; 
teleprinters; associated machines; power supplies; terminal 
unils; auxiliary equipment; frequency shift keying; fi llers; 
test equipment: interconnection and control; operating 
procedures. 

A "must" for every rtty enthusiast, this volume Is also 
Invaluable to all who use, design or service teleprinter 
equipment. 

376 pages £5.35 (inc. p & p) 

Obtainable from 

R adio Society of Great Britain 
35 D oughty Street, London WC1 N 2AE 

... 

~:::: ::::: :: ::;:: :: :::::::::::::::: :: ::: :::::::::::::::::::::::: ::: :::::::::: :· :::::::::::::::::::;;ff; 

Lost at Leicester 
An rf signal generator. type number TEl6A. was lost al 

the recent Leicester ExhibiLion. The OCCLtrrcncc is particu­
larly unfortumtt.e as the amateur who had just bought it is 
b lind, anti the loss occurred whi le he was being assisted out 
of the exhibition. Any information to G . R. Newland , al 
RSGB HQ. 

Racal ARC Giant 1973 Junk Sale 
Su nshine plus the promise of cheap radio gear and com­
ponents resulted in a reco rd turn-out of nearly 400 radio 
amateurs and enthusiasts from all over the UK and even, in 
one case, from Paris, at t he Racal Amateur Radio Club's 
Junk Sale al Crowthorne, Berks on 27 October. Al opening 
time the scene resembh!d that of the January sales in Oxford 
Street with a long queue of bargain-hunters. some of whom 
had wai ted over three hours. rapidly descending upon the 
counters a nd eagerly soriing through components. assemblies 
:tnd o ld test-gear. 

American Callbook 
An advance delivery by air of the 1974 American Callbooks 
was dLJe as this Issue went to press. Prices: USA listings 
-£4·70; Foreign llstings-£4·30, inc p & p, from RSGB 

Publications Section. 
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The G2DAF 
Mark 2 

• receiver 

A high-performance 
double conversion 
design covering 
six amateur bands 

by G. R. B. THORNLEY, G2DA F* 

Part 2 

CIRCUIT DESCRIPTION 

-

A block diagram of the receiver is shown in Fig 4 and a 
complete circuit diagram in Figs 5a, b, c, d. 

II will be noted that two Collins mechanical filters arc used 
for ssb reception. The F455Z-4 is a high s ideband filter and 
the F455Z-5 a low s ideband filler, either side of the same 
455kl-fz carrier frequency. This enables sideband switching 
to be undertaken without error caused by shift of carrier 
frequency. Al the time the Mark 2 receiver was being con­
structed. the author was developing a phasing exciter 
and required a selectable sideband receiver that could be 
used as a predsion measuring inst rument io de termine the 
degree o f sideband suppressio n obtained by various experi­
mental phasing units. 

The two Collins F455Z-4 and F455Z-5 filters initially cost 
£61 and arc very likely more expensive now. For normal 
communication use. sideband switching filters arc an extrava­
gance and not necessary. so an alternative i.f. circuit using 
the relatively inexpensive Kokusai filt er is also included. 
CW operators may wish 10 use the filter switching facilit y 
for a second narrow-band Koku~ai unit. The receiver will be 
described as ii was built, because the two Collins filters a nd 
associated i.f. transformers are clearly visible in the photO­
graphs. 

Chassis section A (Fig Sa) 
Pus h-pull rf amplifier VI ( PCC l89) is openlled at unity 
gain (or less) and is therefore completely s table on all bands. 
Valve type PCCI89 was chosen because it has variablc-lllu 
characteristics and can be contro lled from the age line ; 

S J~micc: Drive, Fulwood. Preston. l.;ancs PR2 4YE 
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- ------ - -

additionally the RF GAi variable resistor in the cathode 
return circuit enable the valve to be used as a variable 
aerial attenu11tor- a useful feature under very heavy com­
mercial interference conditions. Although the rated heater 
voltage is 7·6V. in this a1>plica1ion the PCC l89 is completely 
satisfactory when connected to the common 6·3V heater 
supply. 

Primary windings on T6 to TIO provide the correct im­
pedance load; the secondarie.s feeding the grids o f the first 
convener valve V2 (ECC88). Signal input to the convener is 
in push-pull and oscillator injection in parallel. 

When switched to the 3·5MJ-fz or 7MHz band, the swing 
of the signal frequency tuning capac.itor will resonate the 
front end circuits to the tunable i.f. of 5 to 5·5MHz. Under 
these condi tions the converter V2 will behave as a tuned­
anocle tuned-grid oscillator. To maintain stability the valve 
is cross-neutralized by the two 2 to 8pF trimmers. 

Conversion oscillator V3 (ECC85) is a Butler circuit 
operating as a fundamental or overtone oscillator. 

A ll signal frequency and oscillator coils, and the required 
crystal. arc selected by the I I-bank. single-pole, 8-way RANGE 

switch S I to S I I. TS and TIO .::ach cover the 21MHz band 
and the three sections of the 28Ml-lz band, therefore the 
last fou r contacts of SI. 2, 3. 4. 5, 6 and 7 arc linked together. 
In regard to T l I . 12. 13. 14. 15, 16 and 17. each i:oil is pre­
tuned with its own fixed mica capacitor and dust core. One 
coil is fitted fo r each band from 1·5Ml-lz to 2 1MHz. one 
coil for 28MHz and one coil for 28·5MHz; the eighth posi­
tion of the RANGE switc h a llows an additional oscillator coil 
;incl crystal to be used if 29 to 29·5Ml-lz coverage is required. 

The secondary centre taps of T l . 2. 3. 4. aml 5 arc con­
nected together and taken to the IOOk.0 grid resistor; 
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secondary ccn1rc-taps of T 6. 7 . 8. 9 a nd 10 arc connected 
1ogc1hcr a nd taken 10 the rfc; cold e nds of Tl I. 12, 13. 14. 
15, 16 a nd 17 primary arc 1a kc n 10 the 1·5kD resistor a nd 
0·0111.F by-pass capacito r ; and cold ends of T I I to T I7 
secondaries a rc connected together and taken 10 the O·Ol 1<F 
by-pass capacitor and 4·7kD hl feed. 

Signa l frequency tuning is affected by the 4-gang 7 10 75pF 
vnriab lc capacitor. The centre-tap of the push-pull signal 
frequency coils mus1 not be by-passed to rf bul a llowed to 
"float" , c ircuit balance being o btained by the equal sectio ns 
o f the spl it stator tuning capacitors. 

Chassis section B (Fig Sb) 
Output or t he first converter is !Cd in10 Tl 8 and Tl 9, a nd in 
p ush-pull 10 the grids o f the second convener Y4 (ECC85). 
Oscillator injection to 1he two cathodes strapped in parallel 
is derived from cathode follower Y6 (6BA6) driven by vfo 
Y5 (6BA6). 

These t lircc stages constitute the w nable i.f. covering the 
range 5 t o 5·5M Hz a nd rcson'1 ted by a 5-gang va riable 
capacito r o f 3 w 35pF each scction- K11.0 11L1tTZ main !lining 
(YC3. 4 and 5). 

The vfo is arranged as a Colpitts parallel-tuned oscilla tor 
to obtain a high frequency stability, together with a level 
a mplitude of output voltage across the 500kH z range. a nd 
tunes on the high side (ie 5-5·5M Hz plus 455kl-fz) 5-455 to 
5·955MH.z. 

TI S a nd T l9 arc coupled by a low impedance link ;iround 
the electrical a nd mccha nicnl centre of each main winding. 
T he centre tap of each coil is a llowed 10 ··float ' ' and must 
not under any circumstance be by-passed 10 rf . 

The tunable i.I'. o f 5 to 5·5MHz is converted by Y4 to 1hc 
second i.f. of 455kHz. Switch banks S l 2. 13 and 14 se lect 
the appropria te mechanical filter, or top-coupled i.f. trans­
fo rmers. for high sideband- low sidcband- a.m. reception . 

Q multip lier Y7 ( 12AX7) is connected to points ··c·· "C" 
by 750 coaxial cable. thus fo rming the connecting link. 
between 1 he pole of S 14 a nd the grid of Y8. 

l.F . amplifier VS (613A6) is CaiJacitancl.' coupled to the 
second i.f. <1mµlifier V9 (613A6). both valves being age con­
tro lled. T h e S-mctcr is connected to G2 or Y9 instead or the 
c usto mary cathode position. in order to ob1<1 i11 bcllcr S­
mctcr scale linearity. l301h i.f. amplifiers have negative 
c urrent fcedback in order to reduce M iller effect due to age 
action. Additiona l i.r. transformers T22. 23 and T25. 26 were 
incorpora1ed in o rder lo avo id lhc l~ossibility or distorting 
the F455Z-4 and F455Z-5 response c urves . 

A ~roport ion of the 455k Hz i.f. is fed to the age amplificr 
Y I 0 (6BA6) whose output feeds the OAS rectifie r and 1hc 
OAS gate circuit. AGC release lime is selected by 1hc OFF­

FAST·SLOW switch SI 9a and S I 9b. The e nvcl('>()c detector Y l l 
(EA50) is fed from the i.r. transformer T27. S I 7 selects high 
o r low · idcband output and feeds the ring demodulator. 

Chassis section C (Fig Sc) 
Audio output of YI I feeds thro ugh the IOOkD variable 
resistor. NL stT. i1110 the 47kD diode load. V12 (6AL5) is a 
conventional Dickens twin-diode envelope-following a.m. 
noise limiter. This is very effective against LoraD inte rl'crcnce 
when operating in the top sectio n of the I ·SM Hz band. The 
noise limiter is switched in or o ut of circui t by $20. part of 
1hc OP£R/\TION switch. 

Carrier insertion oscillator Y 13 (6BA6) is o perated in a 
modified Colpius circuit to a llow the valve cathode to be 
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grounded 10 r.f. and eliminate the possibility o f carrier 
leakage along 1hc 6·3V heater rail gelling back imo the i.f. 
amplifier and age amplifier stages. Oscillator operation is 
controlled by SI Sa- pan of the main A.M.-L-11 sideband 
switch. 

Amplitude modulated output from Vl2 circuitry. or 
sideband output from the ring demodulator. is selected by 
Sl8b and feeds via the Al GA IN control into the two-stage 
audio amplifier V l4 (12AX7) and finally 10 the output valve 
V15 (6BW6). Output transformer T30 matches the required 
5kfl anode load of V 15 10 a standard Jn loudspeaker. 

The calibration oscilla tor Vl6 (6BA6) uses a JOOkl-tz 
crystal in a conventional circuit arrangement. and is switched 
on or off as required by $21 - part of the Ol'ioKATIOI' switch. 

Power supply provides ht outputs of 200 and I 75V. and 
I 50V regulated by V 17 (0A2) stabilizer valve. using silicon 
diodes in a full-wave circuit. and provides 6·3V ac for a ll 
valve heaters. The receiver is switched ON or OFr by S22 
:md S23 sections of the O PERATION switch. 
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Fig Sc. Circuit diagram, chassis section C 

I. F. rejection filter 
The receiver i.f. breakthrough rejection wi ll be at its lowest 
level when using 3·5MHz o r 7 M Hz. the amateur bands 
nearest 10 the tunable i.f. range. With the receiver tuned to 
3·75MHz or 7M Hz. the measured i.f. reject ion is in fac t 
62dB. Under good propagation conditions the level of the 
commercial teleprinter transmissions in the 5 10 5·5MHz 
range can be very high and the author is or the opinion that 
62d B rejection is not good enough. This in fact was the 
reason for st ipulating in " required specification": .. i.f. break­
through reject ion no t Jess than 80dl3". To obtain this figure 
with a margin in hand. a band-stop filter is included with the 
theoretical circuit shown in Fig 5a. 

The filter is constructed as an outboard unit . intended to be 
connected between the 75fl aerial feeder and the 75n 
receiver input terminal. so as to allow the filter to be taken 
out of circuit and the aerial lo be connected directly when 
it is desired 10 receive MSF on SM Hz for vfo stability checks 
o r 10 set the IOOkHz calibration oscillator on frequency. 
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Fig 6. Alternative 455kHz i.f. amplifier showing modifications necessary 
for Kokusai MF-455-10CK mechanical filter and associated high and low 

sideband carrier crystals 

80• 

Left: X1 and X2 carrier crystals-frequencies as required for the Kokusai 
MF-455-10CK filter. 525 additional switch wafer ganged to S18a and S18b 

Table 1. First conversion crystal frequencies 

Band Crystal freq. Mode Output freq. 
(MHz) (MHz) (MHz) 

1·5 7·0 Fundamental 7·0 
3·5 9·0 Fundamental 9·0 
7·0 12·5 Fundamental 12·5 

14·0 19·5 3rd overtone 19·5 
21 ·0 26·5 3rd overtone 26·5 
28·0 33·5 3rd overtone 33·5 
28·5 34·0 3rd overtone 34·0 

All crystals must be ordered for series resonance operation stating 
mode of operation. 

Alternative i.f. amplifier 
An alternative simplified i.f. amplifier us ing a Kokusai 
MF-455-IOCK mechanical fi lter is s hown in Fig 6. To avoid 
confusion the switch banks a nd i.f. transformers used are 
given the same identification fellers and numbers as the 
origina l circuit. 

Switch banks Sl2 and Sl5 and i.f. transformers T 22, T 23 
a nd T25 are no longer required. For sideband switching, the 
Kok.usai filter requires two carrier crystals- nominally 
300Hz either side of the fi lter 6dB points- and this requires 
an additional switc h w;1fcr in the input ci rcuit of the carrier 
oscillator V 13. to automatically select the correct carrier 
frequency when the A.M.·LOW·HIGH s ideband switch is 
operated. 

A s the carrier crystals will have been o rdered for parallel 
resonance with the usual 30pF shunt capacitance. the 30pF 
trimmer capacitor can a lso be omitted. 

The Kokusai MF-450- IOCK fi lter together with matching 
carrier crystals arc obtainable from KW Elec tronics Limited. 
Dartford, Kent. 
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CONSTRUCTION 
The chassis is made up of four separate box sections of 16 
swg allUn inium to give a total size of I 6in by I 2in by 2!in 
deep. with a 17! in by 9in front panel. The box sections arc 
machine prcssinf,>s. true to size. having sharp radius corners, 
and arc available from North West Electrics, 769 Stockport 
R oad. Lcvenshu lme, Manchester. 

The Eddyston.e 898 dial drive assem bly has the driving 
boss a lmost central behind the panel c ut-out. and in o rder 
to bring the shaft of VC5 into line the complete vfo assembly 
is buil t into the 6 in by J in .. box .. and this unit is raised 2in 
above the normal c hassis top face. The tuna ble i.f. capacitors 
VC3 and VC4 arc driven from this shaft by means o f two 
l ~·in diameter drive p ulleys and a spring tensio ned nylo n 
cord. 

In order to clear the lead nywhee l of the Eddystone 898 
drive. the panel is set I ~ in away from the chassis front 
apron- this space a lso gives c learance for the selector plate 
of the main RANGE switch SI to S I I . the i.f. and af gain 
variable resis tors, and the sprocket pulleys and c hain drive 
ganging the sideband and a.m. switch S l 2- 17 to SIS. 
Chassis layout is shown in detail in Fig 8, and panel layout 
in Fig9. 

Fig 7. Preselector tuning 
control, showing how 
the receiver panel 
should be engraved to 
show the control knob 
positions for each of 
the amateur bands. This 
illustration assumes 
that clockwise rotation 
reduces the tuning 

capacitance value 
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Fig 9. Panel layout. Dotted 
line shows the relative position 
of the main chassis and the 
raised rear centre section to 
bring the vfo tuning capacitor 
in line \'llith the driving boss 

of the Eddystone 898 dial 

TABLE 2. RESONANT CIRCUIT COMPONENT DETAILS 

Freq or Primary 
Component B and (MH:r.) Winding 

T1 1-5 4t 38swg en am 

T2 

T3 

T4 

TS 

T6 
T7 
TB 
T9 
T10 
T11 

T12 

T13 

T14 

T15 

T16 

T17 

T18 

T19 

Band-stop 
filter 

830 

3·5 

7·0 

14·0 

21 to 28·5 

1-5 
3·5 
7·0 

14·0 
21 to 28·5 

7·0 

9·0 

12·5 

19·5 

26·5 

33·5 

34·0 

5 lo S·S 

2·75124swg enam 

1·75t24swg enam 

1·75t 24swg enam 

1·25124swg enam 

71 38swg en am 
2·251 24swg en am 
2·25124swg en am 
3·75124swg enam 
1·75t 24swg enam 
9136swg enam 

61 28swg en am 

4·5124swg enam 

3t 24swg enam 

2·5124swg enam 

2·5t 24swg enam 

2·5124swg en am 

32t-ct-32t 32swg 
en am 

5 to 5·5 5132swg en am 

5 to 5·5 t2µ H coll. 45136swg 
enam 0·88µH coil. 
101 24swg enam 
spaced to j in long 

Secondary 
Winding 

100t-ct-100t 38swg 
enam scramble 
wound in 2 bobbins 
(see FIQ 10) 
621-ct-6.2138swg 
enam 
35t-cl-35t 32swg 
enam 
20t-cl-20t 24swg 
en am 
10t-ct-10t 24swg 
en am 
AsT1 
AsT2 
AsT3 
AsT4 
AsT5 
36t 36swg enam 
with 65pF sm capa­
citor across wind­
ing. 
24t 28swg enam 
with 65pf sm capa­
citor across wind­
ing 18124swg en am 
with 50pF sm capa­
citor across wind­
ing 12t24swg enam 
with 35pF sm capa­
citor across wind­
ing 
101 24swg enam 
with 20pF sm capa­
citor across wind­
ing 
8t24swg enam with 
10pF sm capacitor 
across winding 
81 24swg en am with 
10pF sm capacitor 
across winding 
St 32swg enam 

Freq or 
Band (kHz) Description 

T20 455 Oenco IFT11-465 i.f. transformer with 
65pF primary capacitors removed and 
replaced with two 130pF sm capacitors 

T21, T27, T28 455 Dence IFT11-465 i.f. transformer 

T22, T23, T24 455 Denco IFT11-465 i.f. transformer with 
top pie and resonating capacitor 
removed 

T25, T26, T29 455 Oenco tFT11-465 i.f. transformer with 
top pie and capacitor removed and 
replaced with 751 36swg enam scramble 
wound against primary pie 

T30 Wharledale output transformer type GPS used on 
36 : 1 ratio tappings 

T31 Secondary: 165-0-165V 125mA 
Secondary: 6·3V SA 
Primary 10-0- 200-220-240V 50Hz ac. 

All coils T1 to T19 wound on Neosld or Aladdin 0·3in dia formers 
with OBA dust cores (T1 to T10, T18 and T19 two dust cores in each 
former) and in 27 x ti x tl ln seamless aluminium cans. All wind­
ings close-wound s ingle layer except T1 and T6. Primary of T2, ~. 4, 5, 
7, 8, 9 and 10 wound over centre of secondary winding. Primary of 
T11 to T17 wound over cold end of secondary winding (see Fig 10). 
Secondary of T18 and primary of T19 wound over centre of main 
winding. 

l1 

l2 

S1' 2, 3, 4, 5, 6, 

5455 to 
5955 

455 

14·51 22swg enam close wound on !in 
dia ceramic former, with dust core 
Standard pol core Q multiplier coil on 
0·3in dia former, with dust core 

7, 8, 9, 10, 11 Yaxley Paxolln SPfBW 11-bank bandchange switch 

S12, 13, 14, 15, 
16, 17 Yaxley Paxolln SP/3W 6-bank sideband switch 

S18a, S18b Yaxley Paxolln 2P/3W 1-bank sideband switch 

S19a, S19b Yaxley Paxolin 2P/3W 1-bank age switch 

3.2t-ct-32t 32swg S20, 21, 22, 23 Yaxley Paxolin 1 P/4W 4-bank operational switch 
enam 

{

Electroniques or 
similar 0·3in dia 
former Hin long 
with OBA dust 
core. 

S24 

S25 (see Fig 6) 

1 P/2W 1-bank rotary on/of! switch (Q multiplier) 

Yaxley Paxolln 1 P/3W 1-bank (ganged to S18a 
and S18b) 
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Table 3. Conversio.n oscillator output voltages 
Output freq. Output volts Remarks 

(MHz) (RMS) 
7·0 2·2 
9·0 1·8 

12·5 1·5 Measurement made al 
19·5 1 ·65 cathode of V2 
26·5 1-85 
33·5 1·65 
34·0 1·65 

The Q multiplier notch filter. Y.7 and associated com­
ponents, is built on a small sub-chassis 3in by 2;1 in. and 
arc wired and tested before fiuing into final position. This 
unit is connec1ed to the main chassis by two 8in lengths of 
?a in outside diame1er Standard 75D television coaxial cable. 

The signal frequency 4-gang tuning capacitor, VC I and 
VC2. is in fact two Polar 1ype C28- 142 units coupled to­
gether after a rear shart extension h<td been fitted to 1he 
uni I nearest to 1he panel. Po lar capacitors were used because 
they were available. bL1t any standard 4-gung variable or 
either 75p F or IOOpF maximum capacitance would be 
equally suitable. Both Polar capacitors are mounted on a 
piece of hardwood ~in thick to lift the drive shaft and obtain 
a more pleasing panel layout. 

It will be observed from the chassis underside pho tograph 
tha1 holes were drilled for six aerial input coils and six 
converter input coils. l'n fact only five of the six posi tions for 
each s tage were used. af'ter experimental work had shown that 
it was possible 10 use one coil only to cover the 2 1 MHz band 
and the three 500k Hz sections of the 28MHz band wi thout 
adversely affecting the receiver performance. To mount each 
coil it is necessary 10 drill nine holes through the chassis top 
face. and this work can be greatly eased by initially making 
a drilling jig. Alternatively. Nort h West Electrics are prepared 
to supply chassis box seccions ready d rilled for all coils and 
valve holders if this is preferred. 

The conversion crys1als used were HC-6~U type wi th ! in 
pin spacing and a re mounted on 2-pin holders. When o rder­
ing crystals it is important lO state that the 7, 9. 12·5 and 19·5 
MHz crys1als arc for fundamental operation, and tht' 26·5. 
33·5 and 34M Hz for third overtone opera1ion. and a ll for 
serie.1· resonance operation. 

Standard. Electroniqucs G2DAF Mark Receiver 
osci lla tor coils were used fo r Tl I to Tl 7 and modified as 
required by the addition of a low impedance primary wind­
ing. As Elcctroniques coils arc no longer in production. 
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• All wind 1ngs ore wound 1n the some dlre:ctlon 

Four __--f 4 _.L 
oaxolin , -
wosners 5 -:::f::Ir_ h 
5/9" O/d ~ 1 · i/' 
cemented 3~5·~ 
~:~rmer ~ 112" 
araldite 

6:n:f 
Tl and T6 T11 to T17 

P;~!u 4•L~~c 

E2l•O•js 3 
'-1•1 6•;--.. 

Tll to T17 

T10ond T19 
T2 to TS 
T7 to T9 

Bos<Z 
connections 

1Bswg tinned coppu l<Zod-out wire 

- All COi i formers r1n1sneo OS shown 
o fter winding ond treated w ltn 
·oenf1x' coi l cement trien ollow<Zd 
to dry fo r 24 nours 

Solder lo eyelet 

Fig 10. Coi l assembly details, T11 to T17. All windings in the 
same direction. All coil formers are fitted w ith Aladdin 
Pax olin t op plate. Made-up lead-out wires as sho"'ln of 18swg 
tinned copper wire pre-stretched and cut to 4in lengths. 
After soldering to eyelet, lead-out wires are trimmed flush 
with top plate and t in below base. Enamel covering is removed 
from ends of each winding-end looped round lead-out w i r e 

and sold ered, as required 

winding details arc given for coils using Neosid or Aladdin 
2tin high cans and standard 0·3in diameter former with 
OBA dust cores. 

The 5 io 5·5MHz iJ. section is tuned by a 4-gcing 3- 35pF 
variable capacitor VC3 and VC4. This is in fact :1 Polar 
type C28-1 42 2-gang of maximum capacitance 75pF modified 
to a 4-gang or 3SpF each section. by sawing through the 
stator bars- in-between the ceramic support pillars- with a 
model makers· saw. Any other make of standard 4-gang 
variable can be used. provitled only that it wi ll fit into the 
avai lable chassis space. and that it has the same law 
as the 35pF variable tuning the vfo (VCS) and that the 
constructor is prcpcirecl to accept a non-linear dial calibra­
t ion. 

Ti will be noted from the photograph that the four Philips 
beehive trimmers o r 3- 33pF are adjacent to the Polar 
C28-142 capacitor VC3 cind VC4-thcy arc in fact supponed 
by soldering the 1rimmer supporl leg 10 the brass capacitor 
frame. 
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T ABLE 4. DC VOLTAGE CHECK 
Valve Stage T y pe P in N o 

1 2 3 4 5 6 7 8 9 
Vt RF amp PCC189 85 1-7 H H 85 1·7 
V2 1st conv ECC88 140 5 H H 140 5 
V3 Conv osc ECC85 73 1·8 H H 90 2 A ll measurements made 
V4 2nd conv ECC85 125 2·2 H H 125 2-2 with rl and i.f. gain con-
VS VFO 6BA6 -1 H H 30 60 2·2 trots at maximum. Range 
V6 cath foll 6BA6 8 6 H H 100 100 6 switch at 14MHz. S ide-
V7 Omult t2AX7 band switch on H. Q 
V8 1stl.f.amp 6BA6 -0·25 H H 170 80 5 multiplier off. Aerial input 
V9 2nd I.I.amp 6BA6 -0·1 H H 180 62 5·5 disconnected 
VtO AGCamp 6BA6 0·2 H H 175 70 1-75 
VII A.M. de-mod EASO anode 

-0·4 
V12 Nolse llmlter 6ALS H H 
V13 Car osc 6BA6 - 2·5 H H 145 60 
V14 Audio amp 12AX7 80 0·7 H H 100 0·8 H 
VIS Audio output 6BW6 9 H H 190 182 Anode current - 24mA 
Vl6 100kHz cal osc 6BA6 ~ H H 45 90 
Vt 7 Regulator OA2 150 

(- fn front of figure Indicates negative read ing) 
Measuring Instrument Avo Model 8 

rn order not to degrade the filter response, the input side 
must not be able to .. see" the output side. A Kokusai filter 
must be mounted so that it straddles the 4in-loagcross screen, 
with the input terminals on the S 13 side. and the output 
lerminals on the 5 14 side. A rectangular notch is cut into 
each of the two J in long screens to clear the valveholders. 
and these arc positioned so that a line drawn between pins 
3--4 and pin 7 is parallel to the screen. and pin I is on the 
input side and pin 5 on the output s ide of the screen. 

VFO tuning capacitor VS is a Polar type C28-141 of 35pF 
maximum. Bo1h the C28-142 and the C28-141 have a straight 
line capacitor law (semi-circular rotor plates) and this to­
ge1her with lhe LC ra1io used over the vfo tuning range of 
5.455 10 5,955kHz, will give almost a linear dial calibration 
wi1hout the need for tracking capaci1ors used in the Mark I 
receiver design. 

The tuning capacitor should be of rugged construction 
with two rotor bearings. and the coil former ceramic with a 
dus t core moun1ed on a screwed brass rod filling into a 
pressure-loaded clutch o r a bush with a locking nut to 
prevent end or side "noat" within the winding. 

Switch S IS is required lo be screened from the 455klfz i.f. 
stages. It is therefore mounted in the chassis section C and 
ganged to the sideband selector switch Sl2-1 7 by sprocket 
pulleys and chain drive. The author was fortunate in having 
suitable sprockets drilled for a :l in shaft available. but be­
lieves that standard Meccano items {normally drilled for 
lin shafts) have sufficiently large centre bushes to accommo­
date opening out to !in. 

fn order to conserve space. the mains transformer T3J 
is assembled on a C core and was wound to the author's 
specification by R. F. Gilson Ltd, St George's Works, I la 
St George's Road, Wimbledon. London SWJ9. Overall 
dimensions arc 3 ftrin by 3!in by 3Jin high. The two silicon 
rectifiers and the mains fuses are mounted on the trans­
former top plate. 

Any small box with a close-fitting lid-of 18 or 16swg 
a luminium. brass. copper or tinned iron-large enough to 
accommodate the three coils. capacitors and the two Belling· 
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Lee L604 S CD coaxial socke1s. is suitable fo r lhe construc­
tion of the 5 to 5·5MHz band-slop filler. In order not 10 

degrade the filter performance it is imporlant to fit two 
close-fi tting cross-screens so that the coils and associated 
capacitors of each section cannot .. see" each other. The 
filter is connected to the receiver by a short 75n coaxial Hy 
lead with Belling-Lee L7341P1AL plugs at each end. 

ALIGNMENT 
A serviceman's signal generator is really the minimum re­
quirement, and if an oscilloscope is also available each chassis 
section can be individually aligned before final assembly. 
Assuming that this has not been done and that the signal 
generator was only available for a short amount of time-­
after fina l construction was completed-the most satis­
factory alignment procedure is to start al Lhe back and 
fi nish a t the fronl. That is from V9 lo the aerial. wilh an 
Avo or similar lest meter on the IOOV ac range connected 
across the primary of the audio output transformer TJO 
as an output indicator. The loudspeaker should be lef1 
connected so lhat the audio quali ty can also be monitored. 

The author assumes that anyone undertaking the construc­
tion of the G2DAF Mark 2 Receiver will have sufficient 
experience to make detailed alignment instructions un­
necessary. H owever. should there be sufficient deman d a 
step-by-step alignment procedure will be made available 
later. 

A noise generator is the test instrument that will tell ··1he 
truth and nothing but the truth" about the receiver's 
performance [5]. fl is simple to build, costs little money, 
and can be constructed by most amateurs with parts to a 
large extent already available in the junk box. With the noise 
generator connected lo the aerial input terminal. it is very 
rewarding to watch the improvement possible by a little 
further " tweeking" of the front-end circuits on each range. 
ft should be possible to obta in a 7 to 8dB noise factor on 
each of the six amateur bands. The noise generator will 
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TABLE 5. FINAL PERFORMANCE DATA 
l.F. break· W hite noise ou tpu t 

Input for 10dB Input for 20dB Noise Image t hrough P reselector off P reselector on 
B and S + N/N ra t io S + N/N ratio Factor rejection rejection resonance resonance 

( MHz) (µ VJ (µV) (dB ) (dB) (dB ) (volts rms) (vol ts rms) 
1·5-2·0 

} } 
6·5 108 88 

} 
3·5-4·0 Less than Less than 7 112 94 .. 
7·0- 7-5 0·25µ V on all 0·75µVon all 7 98 94 .. 

5V """ """ } 

11V or more on 
14-14·5 bands,ssb bands,ssb 7 92 95 ssb reception all bands, ssb 
21-21·5 operation operation 7 90 97 reception 
28-28·5 7 88 98 
28·5-29 7 88 98 

Image rejection--second conversion process~ > 120dB (Receiver tuned to 3·75MHz with preselector correctly resonated. Input freq 
2·84MHz) 

Cross-m odulation While receiving a wanted signal of 1 µ V, an Interfering signal modulated 30 per cent at 400Hz of strength 100mV and 
15kHz away, has no effect on the wanted signal, ssb reception. 

D y namic range Greater than 120dB, ssb operation 
S tability After initial warm-up period of 10 to 15min, drift less than 100Hz/h under normal ambient conditions 
Notes (1) ••Measurement made with band-stop filter in use. 

(2) White noise measurements made with Avo meter on lOOV ac range, connected across output transformer (T30) primary. No aeria l 
Input. All gain controls at maximum. Sideband switch In lsb position. Age off. 

also give a "figure of merit" that wi ll enable the constructor 
to directly compare his results with those of the circuit 
designer, or to compare the performance of his home 
constructed "'baby" with that of a comparable receiver 
made by a commercial manufacturer. TJ1c subject of noise 
generator measurement, detailed alignment procedure plus 
general fault-finding and construction hints. is covered in full 
in ''Alignment of a G2DAF ·type receiver. single sideband," 
RSGB B11//eti11. February. March. April. June. August and 
November 1967. 

Alignment to the band-stop filter is undertaken by adjust­
ing the dust cores of the vertical legs for maximum allcn· 
uation at 5·5MHz. and the horizontal arms for maximum 
auenuation at 5MHz. 

MUTING 
Modern practice is to control a transmitter and receiver by 
means of a relay with either voice (vox.) or press-to-talk 
operation. Breaking ht or cathode connections usually 
causes clicks and thumps. and the most satisfactory con· 
trol method is a source of negative voltage applied to the 
grids of the controlled valves. fn many cases there is a lready 
a source of negative voltage provided for the pa bias supply, 
and the available potential is usually suitable for muting 
requirements. 

The control voltage can be any value from about 30 to 
IOOV and is connected to the receiver MUTING terminal. 
During transmission periods the applied voltage carries the 
age line negative to cut·olf and disables the controlled rf and 
i.f. s tages. As the gate circuil reservoir capacitance is re­
turned to the muting line. the age attack and release time 
constants remain unaffected. 

CONCLUSION 
For those amateurs who have a thermionic diode probe valve 
voltmeter, the conversion oscillator (V3) output volts are 
given in Table 3. The output voltage from the vfo should be 
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approximately I ·4V rms. measured at the cathode pin of V6. 
DC voltage checks al each valve pin arc given in Table 4. 
Every constructional project under taken by the author has 
been concluded by measuring and recording final per· 
formance figures. These figures arc invaluable fo r future 
reference or for future comparison, and arc given in Ta ble 5. 

It is hardly likely that the construction of an ambitious 
receiver s uch as that described in this article will be under· 
taken lightly. but the effort will be found interesting and in­
structive and a refrcslbing change from the more usual radio 
activity. 

Finally, it is unden[able that a receiver is the most used and 
the most important piece of apparatL•s in an amateur station. 
Its construction can be guaranteed to result in a pride of 
possession and a pleasure of operation that wi ll give greater 
reward than that experienced with any previous amateur 
radio activity. 
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Gains and 
losses in 
hf aerials 
by L.A. MOXON, BSc, CEng, MIEE, G6XN* 

This article discusses the main factors which cause 
one aerial to be better than another. 

Practical considerations dictate a gain figure of 
5--6dB for most amateur hf beams but it is shown that, 
given a pair of comparable aerials, It is a simple matter 
to obtain about 3dB of extra gain by using both 
simultaneously. 

Particular attention is paid to polarization and 
environmental differences, and the discussion has 
been extended to include the case of "lossy" aerials, 
leading to novel conclusions concerning the design 
of indoor, miniature and "invisible" aerials. 

Part 1 

A S pointed out in an earlier article [I] the gain of close­
spaced two-clement beams depen.ds mainly on the ratio 

of phase-shift to spacing, since this dctem1ines the s hape of 
the radiation pattern. 1t was also expla ined that subject to 
the practical limitations usually applicable to amateur hf 
beams, little or no extra gain is obtainable from additional 
elements. On the race of it this appears to leave little founda­
tion for the popular belief that some beams are better than 
others, but a number of minimum requirements have to be 
met; irr part·icular it must be possible to obtain the correct 
phase shift without incurring large current inequalities, and 
not a ll designs of beam provide for tl1is . .In most cases, 
moreover, there are environmental constraints of one sort o r 
another and tltese may have considerable effect on the 
relative merits of different types of aerial. 

Environmental extremes generate a variety of interesting 
problems; restriction on the use of visible aerials, for example. 
may require the use of indoor aerials, or very thin wire! In 
either of these cases losses may be quite large and if normal 
design procedures are followed, two clements may be worse 
for t ransmission than a single clement. Detailed analysis sug­
gests, however, that two elements should always perform 
better tha n one, subject to correct choice of design para­
meters and possible acceptance of some contlict between 
transmitting and receiving requirements. At the other ex­
treme, in the absence of restrictions it may be possible to 
erect, say, a pair of rotary beams each wilh a gain of 5-6dB 
and obtain an average additional gain of 3dB by phasing 
lhem together; the necessary phasing and matching adjust­
ments are surprisingly non-critical, and the system has been 
found to work well in practice. 

Losses bave also been studied in the context of trying to 
make beams as small as possible, leading to prediction of a 
min.imum turning circle i.n the region of 7ft 6in radius for a 
low-loss J4MHz beam. 

Single-element aerials 
The lowest gain theoretically possible is that of an isotropic 
aerial which by definition radiates equally in all directions. 
All practical aerials radiate more in some directions than 

• t Stonerbill House, Froxncld, Pctcrsfictd, Hampshire. 
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others a nd assuming the same iota! amount of radiated 
power they must , therefore, have gain in al least o ne direction 
relative lo an isotropic radiator. In the case of a half-wave 
dipole this gain is 2dB, which is the maximum amount by 
wbich it would be theoretically possible to degrade its per­
formance other than by losses. A very short but efficient 
dipole is only OAdB down relative to a half-wave dipole 
but worse performance can resull from bending; for ex­
ample, a d ipole bent in the centre and viewed end-on appears 
as two elements in antiphase so that an ··sJK"' mode of 
radiation is produced in this direction. 

If tl\e bending process is continued to the point where both 
modes produce equal field strength. 29 per cent of the power 
is radiated in the .. 8JK" mode at right angles to the normal 
directions thereby resulting in a loss of I ·5dB. a nd this seems 
to be about the worst that can be achieved assuming that 
use is made of whichever mode produces the bigger signal. 
Typical of the worst elements likely to be used in practice is 
an inverted-V with a 90° apex angle, Fig I , a nd it is obvious 
that this produces a fairly strong end wise groundwave field; 
assuming a separatio n of >./6 between the ·'centres of gravity" 
of the two halves of tbe current distribu1ion, this will be only 
about 6dB down on the dipole mode but, a llowing for the 
4d.B gain of the ''8JK" mode [ I], 1l1e energy loss comes to 
only 10 per cent and the wanted signal is reduced by a mere 
0·4dB. 

~ ( +) ~ Horlzontol t leld 

+ (-) t Vert•col lleld 

Fig 1. lnverted· V dipole showing resolut ion of field into 
horizontal and vertical com ponents 
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If two such clements arc arranged as a beam. Fig 2(a), 
most of the endwise radiation will be cancelled and the per­
formance will be vinually indistinguishable from that or 
s traight (though somewhat shortened) dipole.~. Similar figur~ 
apply to horizontal dipoles halved in length by l'cnding the 
ends over at right angles. 

The above examples give a broad general idea of what can 
be expected if o ne deliberately a11cmp1s 10 degrade the per­
formance of a dipole by bending it into ot her shapes. The 
failure to achieve muc h success implies a high degree of 
freedom in the choice of clement- ·hnpcs ro1 coping with 
difficu lt mechanical or environmentnl problems. obviously a 
very important result. 

To obtain appreciable gain relative 10 a dipole witho ut 
using the a ntiphasc (or "8JK") principle 111 it is necessary to 
have at least rwo separate concentrations of current separated 
by an appreciable fraction of a wavelength so that due to 
phase-differences the lields p roduced add more effectively in 
some d irec tions than othcrs. A single wire may be folded co 
form, for example, a collinc~1r array of many clements. and 
the point at which it ceases to be regarded as a single element 
is a n arbitrary choice, but for the present discussion an 
.. c lement" is taken to be any radia tor small enough 10 be 
generally useful as a 14MHz beam-clement, although it may 
of course be used on its own. 

(a) CORRECT (b) INCORRECT 

---
Fig 2. Two-element arrays using bent elements. Dotted 
arrows show directions of radiation with elements in anti­
phase. Gains with optimum phasing are roughly SdB for (a) 

and 3dB for (b) 

For this purpose the dipo le has two main competitors, the 
quad and del ta loo ps which can be considered together s ince 
the p recise sha pe is or minor importance. tho ugh the opera­
tio n or a quad loop is perhaps easier to visualize. In this case 
there arc two concentratio ns or current separated by the 
width of the loop, usually a quarter-wavelength. Jt is us ually 
reckoned that to obtain useful gain from two radia tors they 
should be separated by at least half a wavelength. and it is 
more accurate to regard the quad loop as a single point 
ourcc of rad iation. more or less identical in performance 

with tha t or a dipole. Nevertheless this is only an a pproxima­
tion, and loops in fact provide an advantage of about ldB 
over dipole e lements: though insulfa:ient in itself to have 
much effect o n signal reports, ihis should no t be discarded 
lightly since a major improvement in dx performance may 
be the result of several small improvements of this order. 

Effect of ground 
The discussion so fa r has ignored the presence of the ground. 
In the c:1se of low-angle rays wi th horizontal polarizatio n, 
all ground is virtually a perfect rencctor. The aerial, with its 
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image in the ground, can be treated as an "array" of I \\' O 

sources (2]. and the radiation pallcrn in the vertical plane is 
obtained from the basic pattern for the aeria l by multiplying 
it with the appropria1e array factor which is the same for all 
al'ri11ls l// a gfre11 height and for a gfrl'11 angle of ele1•ario11. The 
angle of elevatio n required for dx working is low enough 10 
ensure that it would, in the absence or the ground, fall well 
within the vertical beam-width of prac tical amateur aerials so 
that the relevant part of the vcri ical-plnne radiation pallcrn 
is de1er111i11ed emirely /Jy the array ft1rwr: there is, therefore. 
no basis for the belief tha t o ne beam is better than another 
.. because it lowers the angle of radiation". 

At zero elevation above flat ground the direct wave and 
ground-reflected waves cancel each o ther s ince they a rc 
opposite in phase a nd have exactly the same distance to 
travel, but at any e levation-angle 0, the ground-reflected 
wave has to travel further by a n amount 2h sin 0, or approxi­
mately 2h0 s ince we are intercstcd only in small values of 0. 
Corresponding phase-shift is given in radians by 4r.h0 and --,,-
field stre ngth by 2F0 sin (2r~iO) as demons trated by Fig 3. 

Fig 3. D erivation of array factor for horizontally polarized 
aerial and its image. The reflected wave has farther to travel, 
by the am ount BC which is given approximately by 2hO. 
T he two waves arrive in phase at a distant point if 2hO i ./2, 
giving a field strength 2Fo where F 11 i s the corresponding 

free-space field 

The appropriate value of 0 depe nds o n the particular dx 
1:ath a nd 1he prevailing ionosphe ric conditio ns, any va lue up 
to I 5 or so being likely, but there is some ground for rega rd­
ing 6 a s typical [31. 

For this angle of radiation the array factor. and therefore 
the field strength for a given aerial c urrent, is approximately 
proportional to height within the limits of normal a mateur 
installations a t frequencies up to 21 MHz. T here is a s light 
falling off from proportionality, to the extent of five per cent 
for a height of one wavelength and 10 per cent for t ·5 wave­
lengths. There are also slight varia tions, as p lo tted for the 
case of dipoles in Fig 4, which arise from changes in the 
mutunl impedance between the aerial and its image: these in 
tu111 affect the radiatio n resistance and hence the aerial 
cur rent. 

With c lose-spaced beams the effect lends to be much 
reduced, as wi ll be obvio us for the case of two-element array 
in which each clement .. secs" a pair of images nearly opposi te 
in sign and at almost the same distance. One result of this is 
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Fig 4. Effect of height on dx signal strength with horizontal 
dipoles. The ripples are attributable to variations in radiation 
resistance caused by mutual impedance between the aerial 
and Its Image, and are greatly reduced in t he case of close· 

spaced beams 

that the true gain of the beam relative to a dipole at 1he same 
height varies slightly with height, but it is. of course, the 
reference dipole, ra ther than the beam, which is varying. 

ln the case of vertical polarization with perfectly-conduc­
ting ground, the sign of the reflection coefficient is reversed 
so that the direct and renected waves are in phase, and this 
has given rise to the belief tha t vertical aerials are good low­
a ngle radiators. Unfortunately, in practice, losses in the 
ground cause the reflection coemcient to drop to a low value 
and c hange its phase a t an angle of elevation known as the 
"pseudo-Brewster angle' ' from a nalogy with the behaviour of 
light waves. This angle varies between about 10° for "good" 
ground and 20• for "bad" ground, allho ugh it is much lower 
(about 3°) in the case o f sea water. 

For a ngles well below the Brewster angle there is li ttle or 
no difference between ho rizontal and vertical polarization, 
but fo r an angle such as 6° the situation is rather more 
complicated. For this angle, Fig 5 provides a rough estimate 
of the likely variatio n of signal strength with aeria l he.igbt for 
good ground, bad gro und and over sea water, a nd also com· 
pares vertical with horizonlal polarizat io n. The solid curves 
assume a constant aeria l current in a s hort vertical radiator 
a nd a re based o n data from (4) for the magnitude and phase 
of the rencct io n coefficient. The dotted c urves take into 
account the rise in radiation resistance and consequent 
reduc tion of current due to the effect of the ground a t low 
heights, assuming negligible loss resistance and perfectly· 
conduc ting earth. 

T he last assumption is an inconsistency, regrellably en· 
forced by lack o f data, but at worst the corrections will have 
been somewhat over-estimated. Curves for beam aerials can 
be expected to lie somewhere between the solid a nd the do tted 
lines. With lossy elements, eg a s hort inductively-loaded 
vertical whip, the solid line tends to indicate more closely 
the correct sh3pc of the vari3tion although the general level 
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Doltod curves 1nd1Cote drop In signal- strongth duo to ri se In 
rodlot1on ,.e.s1stoncc o t vcrllcol t:l~mcnts at low ruz.ighl5 obov~ 
~rfect ground. The drop moy ol•o b• ottr l but•d to broodenln g 
o f the vertocol rod lotoon pattern, tho two oflocts being directly 
r~loted . 

Fig 5. Variation of field strength "'lith height of aerial for s• 
radiation angle at 14MHz 

is reduced by the losses. The height is measured to the 
.. centre of gravity .. o f the current distributio n, or about one­
twelfth of a wavelength above the feed point in the case 
of a ground-plane aerial with horizontal radials. The 
assumption of a ··sho rt clement .. is merely a device ro a llow 
the curves to be ploued down to zero height, instead of 
following the usual prt.'Ccdent of ignoring heights less than a 
quarter-wavelength. lmport3nt points to note include the 
following: 

(a) At low heights for the stated a ngle o f radia tion, ver­
tical aerials are a lways superior, though the claim that they 
arc "good low-angle radiators" needs considerable quali· 
fieation. 
(b) The height below which vertical aerials are markedly 
superio r a t 14MHz varies from about 20ft with poor 
ground to 60ft wi th good ground. 
(c) Wilh increase of height from zero up to >./2 the to ta l 
change in performance with vertical aeria ls is only 3 to 
6dB whereas the radiated field is almost directly pro­
portional to height in the case of horizontal polarization. 
(d) With poor earth the difference in performance between 
vertical and horizontal polarization is less than 2d B (or 
about half 3n $-unit) over 3 range of height from 20ft to 
90ft. 
With ground sloping in the desired direction it becomes 

much easier to 3Chieve efficient low-angle radiation and 
possibilities 3risc o f exploiting multiple reflections [3]. For 
gentle s lopes there may be little to choose between hori­
zonta l and vertical pol3rization, but as the ground slope gets 
steeper the mirror image of a vertical aeria l gets tilted back 
into the ground until a t about 45° slope it becomes end-on to 
the required direction so that the field-strength is that of the 
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unmodified direct wave F 1,. Jn contrast, horizontal polariza­
tion provides nearly the maximum possible field-s trength 
2F,1 with heighis of the order of A/4 only. In the case of hill­
top s ites an intermediate s ituation arises, wi1h increase of 
heigh! causing the point of reflection to slide further down the 
slope thereby producing a disproportio nate increase of 
signal s trengih. The following table has been calculated for 
an 11° slope having a flat top, with aerials in various posiiions. 

TADLE 

Rec1uircd mast height in 
Distance of mast in feet feet for F > I ·6Fo at 6° 

from top of s lope radiation angle (14MJ-lz) 

On slope 
25 
70 
00 (cquivalenl to no slope) 

36 
40 
56 

105 

Calculations have been simplified by assuming reflection 
from a point, 1hus ignoring 1he requirements for Fresnel 
zones [3]. bur suffice 10 indica1e general 1endencies. The 
adva11tage of a hilltop site for omnidireciional working is 
obvious bur the desirability for a given direction of locating 
aeria ls on the hillside rather 1han on lhe hilllop is rather 
less so, although it becomes much greater wilh increasing 
s1eepness, as demonstra1cd by the previous example. 

Small beam aerials 
ll has been s hown [I J 1hai a gain of 5 to 6dB can normally be 
expected from hf beam aerials small enough 10 meet 1ypical 
ama1cur needs. Unfortunately gain is easily losl through 
errors of design o r adjustment and the safest procedure is to 
restrict the number of clements to 1wo, one or 1hcm being 
parasitically excited and lllncd for maximum gain. In the 
case of loop elements. which provide the higher of the two 
gain figures, the parasi tic element must' be tuned as a re­
flector, not as a director, and in all cases the spacing must be 
wi1hin certain limits, one-eighth wavelength being a safe 
choice. lnstead of lltning for maximum gain. it may be more 
convenient to tune for a null on s ignals coming from d irec­
tions of about 130° relative to the beam heading. as explained 
in [I]. The common practice or tuning for max imum back­
to-front ratio sacrifices jusl over ldB of gain, the reduction 
in interference received from the back direction being offset 
by the higher levels received from 1hc 130° directions so !hat 
any apparent advantage is illusory. 

The gain of quad or delta loop arrays cannot be effectively 
increased by adding a director owing to the very low value 
o f current in the parasiric director when it is tuned for cor­
rect phasing, as explained in [.I ]. The use of a director and 
reflector, or two d irectors, can bring the gain of a dipole 
array up to equality with that of a quad, but it may be 
cheaper and easier, and will certainly be just as good. 10 
raise the height of the smaller array by I 0 per cent. 

With two-clement beams the basic requirements [J) for 
realizing the full gain potcn1ial are 

(a) Phase-difference, relative to the antipl1ase or "8JK" 
condi1ion, should be equivalent to about half that due to 
the spacing between the elements. 
(b) Currents should be equal within about 20 per cent. 
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These condi1iotlS arc normally met, but only just, with dipole 
arrays adjusted as described above. With reflector-type loop 
arrays the currents arc more or less equal, causing deeper 
nulls which can often he used for getting rid of interference 
by niakfag perhaps a small change in the beam heading; the 
greater design-margin a lso allows more latitude in the 
choice of spaci11g and this can be helpful in the design of 
mul1iband a!Tays. 

Driven arrays 
There arc several popular designs of two-clement beams in 
which both clements arc driven. In principle the advantage of 
driving is that phase and amplitude can be adjusted inde­
pendcn1ly so that s pacing is less cri 1ical and deep nulls are 
obtainable in back direcrions even with dipole clements. 
Unfonunatcly the usual methods of phasing are based on the 
false assumption 1hat "one ei~llh wavelength of line equals 
45' of phase shift" which is true only if a perfect march exists 
at 1/w e/e111e111s, whereas phasing, matching tu1d currcnt­
ra tio arc all critically interdependent. Since the radiation 
resistance [ I] is in the region of 150, for maximum gnin with 
dipole c lements a matching device (cg T or gamma march) 
is essential. and lhis is usually not provided. 

The best-known example of 1his ty pe of array is probably 
the ZL Special, Fig 6, for which the ARRL A111e1111(/ Book [5] 
quotes a gain of 3-4dB, implying a phase shift somewha1 
greater than the "design target" of 45", which is in any case 
exec ssivc as disc11sscd above, (Alternatively the low gnin 
could be the result of considerable current inequality but this 
seems less likely in view of the good back-10-front ratio 
usually experienced). Referring to the design curves. F ig 7, 
reproduced from (I], the characteris tics of 1hc ZL Spccia I 
appear consistent with operation in the region <f>/c/>,, = J ·2 10 
I ·6, for which the adjustments arc relatively non-critical and 
the variables tend to be largely self-compensating; thus an 
excessive value of phase shift increases 1he radiation res is­
tance which brings the dipoles closer to a matched condition 
and reduces the phase shift. 

'4-------t appl'C)X----- --

~r : r----_ .:x_: -
Fig 6. This illustrates the principle of the ZL Special. Open 
wire line may be used for the eleme-nts and for the phasing 
line XV. In one version the aerial is f ed with low Impedance 
twin l ine at XX. Variations Include the use of 3000 twin line 

throughout, and unequal el ement lengths 

Or her popular designs arc based on the use of two scparaic 
feeders of equal length p lus an additio.nal length, usually 
)./8, which is used as a phasing line. This permits opcra1ion 
at any desired point on the curves or Fig 7 but only if the 
feeders arc matched at the c lements or if the complete 
system is resonant , cg half-wave elements with an even 
number of half-wavelength of feeder between them inclusive 
of the phasing line. The importance of satisfying these 
requirement.s is not always appreciated and inspecrion or 
several popular designs suggests there will almos t certa inly 
be some loss additional to the usual decibel o r so incurred by 
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adjusting for maximum "nominal" front-to-back ratio. The 
marched-feeder procedure is often d ifficu lt to apply since any 
adjustment of the phasing line requires re-matching a t the 
clements and all adjustments arc interdependent; on the 
other hand, the resonance method ensures equal element 
currents since, loo king into any point on the loop of feeder 
between the clements, any reactancc visible when looking 
in one d irection is equal but of opposite sign to the reactance 
visible in the other. 11 is assumed for the purpose of this 
explanation that the radiation resista nces are equal, which 
is o nly true if the mutual impedance is non-reac tive. ie for 
a n element spacing of A/8, but reactive effects can be com­
pensated by a lteration of feeder length. 
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Fig 7. Variation of gain, radiation resistance and front/back 
ratio with <J>f<bo. Resistance scale is correct in ohms for each 
of a pair of dipoles spaced )JB (equal currents are assumed) 

ln ei ther case the phase-shift is different from the electrical 
length of the phasing line, and it will probably be obvious to 
the reader that this is the ' ' ± X" method or phasing which 
was assumed in ihc a1>pend.ix to (lj for the purpose of 
simplifying the basic theory of close-spaced two-element 
beams in general. It lends itself particularly to the use of 
resonant feeders as shown in Fig 8; starting fro m resonance 
a small displacement of the feedpoint either side of centre is 
equivalent to the insertio n of equal and opposite reactances 
of about 4/f!/ foot, where f is the frequency in megahertz. 
This arrangement a llows multiband operation subject to 
adjustment of feeder length although, like other rcsonant­
fecder systems, it is somewhat frequency sensitive; this tends 
to show up as current-inequality at the band edges but 
acceptable results have been obtained over the fu ll width of 
the I 4M Hz phone band with folded-d ipole elements and half­
wavc feeders. This aerial works equally well on 21 MHz sub­
ject to shortening the feeders by about 42in. the feedpoinl 
displacements being about JOin and IOin on 14 and 21 MHz 
respec tively rela tive to the centre of the system. 
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A' , 

: B' 

' Beam direction when 
feeder is connected 
to BB' 

El~ctricol ce~tre of system 

Fig 8. Two-element driven array with mismatched feeders. 
If the elements are resonant (i.f2) the length CABC ' must be 
an even number of half-wavelengths. AB is the phasing line 
and is much less t han I.JS if open-wire lines are used. Note 
that the feeders are crossed over as for the "BJK" aerial 

An equivalent method of phasing is used in the ' ·Swiss 
Quad'', where it takes the form of differences in the loop 
sizes [6] . 

Compatability of element shape 
When elements bent into .. abnormal" shapes a re assembled 
into a beam, particular care is needed to ensure that un­
wanted modes arc suppressed a nd not reinforced. This is 
most likely to be achieved when the elements have similar 
shapes and orientation. Fig 2 shows two ways of arranging 
a pair of V-shaped elements with right-angled bends and it 
will be noticed that in case (a) with antiphase exci tation, the 
endwisc radiat ion is completely suppressed, whereas in case 
(b) there is complete symmetry. producing radiation of equal 
strength in all four directions. This implies a loss of exactly 
3dB. although this is reduced to about !dB with 45° or 
phase-difference, so that the maximum gain obtainable from 
an X-configuration appears to be in the region of 3dB. The 
loss of 2dB must. of course, be weighed against possible 
mechanical advantages, and will be fu lly recovered if these 
enable the mean height to be increased by 25 per cent. 
Similar arguments often apply to o ther methods of making 
beams smaller or more convenient to erect. 

To be continued 

Next month ...... . 
Part 2 of this article continues the 
analysis of hf aerials and looks at : 

* small beams * high-loss beams 
* measurement problems 

Plus " breaking the gain barrier" 
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UHF television 
interference 

by IAN JACKSON, G30HX* 

T HIS article is concerned with interference to uhf 
television from high frequency amateur transmissions. 

Special attention is drawn ro the fact that in cases of tvi. a 
reduction of interference is unlikely to be achieved by 
obtaining a stronger television signal. The same may also 
be true for many cases for tvi from vhf and uhf amateur 
transmissions. 

The article is not intended to convey an air of pessimism, 
but rather to indicate where the trouble may lie, so that 
preventative measures may be taken. The reasons for the 
tvi are d iscussed and some cures suggested. 

Some of the statements made in this article may seem to be 
at variance with ideas expressed in certain previous- and 
even current- publications on the subject of tvi, an apparent 
paradox that is due to the fact that these refer mainly to 
vhf television. even though they may not specifically state 
this fact. Although uhf tv has been in operation in the 
UK for JO years. and tv design and constructional techniques 
have changed cons iderably during this time, little attention 
seems to have been paid to the associated problems which 
have themselves changed. 

UHF tv (625·1ine standard, 470 to 850MH z) is much 
further removed in frequency from the hf amateur bands 
than is vhf tv (40 to 2 I 6M Hz. transmitted on the obsolescent 
405-linc standard in the UK). The number of tvi cases 
brought to the attention of the RSGB Interference Com­
mittee indicates that although many hf enthusiasts have 
f0tmd a new freedom from tvi troubles (especially in areas 
of weak Band. I tv s ignal), the incidence of uhf tvi from hf 
transmissions is by no means negligible. 

Stronger tv signal ... less tvi? 
Often heard (especia lly on 80111) arc such statements as 
.. rm getting some tvi at present, but the tv signal is just 
strong enough to give colour lock. Down the road there is 
a new iv ' fill-in· transmiller, When it s tarts operation I' ll 
get a good strong signal, and a ll my troubles will be over:· 

Alas, this may not be, true. There is every chaace that the 
tvi will be just as bad, o r even worse. It is a common fallacy 
that weak tv signals are responsible for the trouble, and 
so-called .. inadequate aeria l installations". such as loft 
and set-top aerials. arc often blamed. 

Why a stronger tv signal may not help 
Before uhf tv appeared. the major problem for hf band 
operators was usually harmonics-either as spurious 
transmissions or as self-generated signals produced in the 
tv set rf and mixer stages- especia-lly when re::civing a 
Band I tv s ignal. Harmonics are unlikely to be the cause of 
tvi to uhf sets in the same way as to vhf. On IOm. the 

• ' •High Lcgh", 12 Chalfont Road, Seer Green, Beaconsfield, Buck.~ 
HP9 2YG. • 
Member- RSGB Interference Commiuce. 
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16th harmonic at least is required, on 80m it is the !30th. 
While such interference is not impossible, the trouble is 
more likely to be caused by amateur signals which do not 
affect the tuner at all (or if they do, then by re lat ively 
indirect means). The interfering signa ls enter the tv set via 
the coaxia l braid/mains lead connection or by direct pick-up, 
largely due to the use of modern components, open un­
s1..reened printed circuit, and generally poor .. electromagnet ic 
compatibility" (emc)t common 10 much modern domestic 
electronic equipment [.I]. 

Although hf transmitter spurii may be negligible at uhf, 
this does not absolve the amateur from taking the usual 
precautions. h is good engineering practice to use good 
screening. filters, tuning units, and so on, and these may be 
essentia l to prevent unwanted radiation on frequencies 
which may affect the tv set i.f. (UK standard: sound 
33·5MH z, vision 39·5M Hz) or cause interference to other 
radio services. 

lt is worthwhile examining the effect of changing the tv 
signal level in relation to the level of interference which is 
affecting various stages in the tv set. The amateur signal may 
enter any stage. but the effect it causes is often dependent 
on the level of the tv signal in that stage, and on its de 
operating conditions. 

In all the cases considered below, it is assumed that the 
amateur transmission is adequately free from all sptu-ious 
signals. 

(a) When interference occurs after the age stages 
When interference is introduced in a stage after the age has 
acted to maintain !he tv signa l at a virtually constant level, 
there wi ll be no change in the tv signal-to-interference 
ratio if the tv signal is ra ised. An example of this is where 
the fundamental amateur signal enters the video or audio 
stages and causes interference by direct reproduction o r 
deteetion. Colour decoder circuits often try to "'decode .. 
80m signals (being dose to the colour subcarrier frequency 
of 4·43MHz), with disastrous results. Harmonic generation 
may occur in the i.f. amplifier (eg 5 x 7MHz = 35MHz). 
and so on. 

(b) When interference occurs before the age stages 
If the interference is caused by harmonic generation (such 
as above) an increase of television signal will improve the 
tv signal-to-interlcrcnce ratio. When the cause is cross­
modulation (which occurs usually in the i.f. stage) the situation 
is d ifferent. The percentage depth of modulation produced 
in a nonlinear amplifier by the process of crossmodulation 
does not depend at all on the level of the wanted (ie tv) 
signal, except in cases where the wanted s ignal is so strong 
that the amplifier is a lready being overdriven and its biassing 
condit ions upset. Thus, regardless of the tv signal level, the 
interference will be the same. 

lt must be mentioned that if there is no tv s ignal (when 
the set is wned off the tv channel. for example) there may 
appear to be no interference present. or just a slight modula­
tion of the background noise. This does not mean that the 
crossmodulation does vary with tv signal level. The reason 
is that even I 00 per cent modulation of .. no carrier" produces 
zero output from the video detector. 

t EMC is a recent expression which indicates the ability of electronic 
equipment to operate satisfactorily in the presence of high field 
s trengths from transmissions on frequencies other than those on 
which the equipment is designed to operate. 
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(c) When interference occurs in the age stages 
rn modern tv sets, age action is usually achieved by changing 
the gain of a stage (or stages) by varying a transistor 
collector current, and there a rc basically two methods of 
control. One is .. reverse age'' where the gain is reduced by a 
red11c1io11 of collector current ; the other is .. forward age" 
where the gain is reduced by an i11crea~·e of collector current, 
often accompanied by a reduction of the supply voltage. 
In either case the s tage is operating at best linearity at 
approximately maximum gain, ie when the tv signa l is 
ll'<'akest. 

With reverse age, as the tv signal is increased the collector 
current is reduced and the stage becomes more nonlinear. 
The signal handling capacity is also reduced. Self-generated 
harmonics usually increase faster than the gain is reduced, 
and crossmodulation also increases. 

Forward age preserves the linearity somewhat better than 
reverse age, a lthough it is likely that the linearity will sti ll 
become worse as the gain is reduced, at least over part of 
the contro l range. Fortunately this form of age is becoming 
more widely used. 

Why set-top aerials are often quite adequate 
For vhf tv. an effective aerial installation, appropriate to 
the channels being received, is often helpful in obtaining 
freedom from tvi, and it is normal PO policy to require the 
use of such an aerial before tvi complaints are considered 
justified. The intention is 10 obta in the greatest tv signal-10-
interfcring signal ratio at the tv aerial. 

A uhf aerial is physically so small compared with the 
wavelengths of the hf bands that it picks up lirtle of the 
interfering signal. As a lready stato:d, most of the pick-up is 
via the coaxial braid/mains lead, and sometimes direct in 
the tv circujt. 

rr attempts are made to obtain a stronger tv signal by 
erecting a better tv aerial, the amateur may be doubly 
defeated. Firstly, the stronger signal may not reduce the 
tvi. Secondly, a '"better aerial'' is usually a high-gain beam 
in a well elevated position, so that a longer coaxial feeder 
will probably be required, thus increasing the risk of braid 
pick-up. This is not to say that a good tv aerial is totally 
undesirable. Interference which enters the set via the 
braid etc can usually be fi ltered out by simple means. 
However, if such filtering is not carried out. o r if the pick-up 
is direct in the age-controlled stages, the interference may 
be worse. rn addition, a long coaxial feeder may increase 
''direct'' pick-up by introducing a high level of interference 
into the vicinity of the tv set. This effectively bypasses and 
renders useless any braid filter on the tv set aerial input. 

As such interference is probably due mainly to the interfer­
ence 1•0/1age on the braid (rather than current), earthing the 
braid of the coaxial feeder near the set (maybe in conjunction 
with a braid breaker) is sometimes effective. However, 
where a good rf earth is not possible, the braid breaker 
should be inserted in the feeder a t some distance from the 
tv set- perhaps IOft- but not so far tha t interference is 
picked up between this filter and the set. Bo th coaxial and 
mains leads should leave the set as directly as possible, 
and any spare lead should be kept away from the set. 
TV-top lamps, elect rical wiring, gas and water pipes etc, 
should all be treated as suspect sources of interference 
pick-up. 

8'40 

Provided that the viewer is satisfied with the picture 
quality, set-top and similar low efficiency aerial systems 
should not be " improved". This is vividly borne out in the 
way that many small portable tv sets, workfog on sclf­
containcd aerials. are clear of tvi. while in the same house 
the "family'' set is badly affected. The use of such Jow­
cfficicncy aeria ls. in areas where they have to be followed 
by a booster amplifier to obtain an adequate picture is, 
however. not recommended. 

Masthead amplifiers and boosters 
Masthead amplifiers often work wonders where the tv 
signal is not quite adequate. but they can also be very 
troublesome for radio amateurs. Many commercial amµli­
fiers a rc very susceptible to interference. either by cross­
modulation or self-generation of harmonics. One type, 
covering a ll vhf and uhf tv channels. has virtually constant 
gain from a few megahertz to 850MH'z. 

Unle.5s the amplifier to be used is known to be tvi-proof. 
it is unwise 10 suggest to a neighbour that he have one fit ted 
on his tv aerial mast to improve his tv signal. rt is ext1·emely 
difficult to deal with these amplifiers once mounted at 
chimney level. 

Many fringe and shadow tv reception areas will eventually 
be served by low-power relay transmitters. It may be that 
the distant transrruttcrs are received using masthead 
amplifiers, with no trouble at present, but the new tv signa ls 
may overload the amplifiers, so that not only may there be 
crossmodulation between the tv channels. but in this 
condition the amplifier may be more susceptible to cross­
modulation from amateur transmissions. This may be less 
to lerable to the viewer than the sight of several tv pictures 
seen simultaneously on the screen. 

In addition to causing tvi on the tv set to which it is 
connected, a masthead amplifier may generate and efficiently 
radiate uhf harmonics of the amateur signal. since it is 
connected to an efficient uhf aerial. As a result, o ther 
neighbours may also suffer tvi. Sometimes this is worse 
when the offending amplifier is switched off (ie when nobody 
is watching the tv set). because the amplifier input stage is 
more nonlinear without its de voltages applied (cf varactor 
multipliers, which require no de power). 

What else can be done? 
If stronger tv signals are not usually an aid to curing uhf tvi, 
what e lse can be done? Often, simple filters fitted to the 
tv set aerial input a re completely successful (especially the 
braid-breaking variety). The author has it on good authority 
that interference which enters the set via the mains lead 
alone is unlikely, but may be stopped by winding several 
turns of the lead around a suitable ferrite ring core such as 
Mullard type FX 1588. 

Cases of direct pick-up in the tv set circuit arc much more 
difficult to deal with, and rt'grettably seem to be becoming 
more common. Where standard external cures arc not 
effective and the amateur is convinced that his station is not 
at fau lt. a co-operative complainant may be willing 10 take 
the matter up with his dealer, especially if the set is fairly 
new. Ma nufacturers are often willing to make good such 
cmc deficiencies in their products, but obviously cannot do 
so unless compla ints arc made. 

Attention is drawn to the usual warnings about tampering 
inside tv sets-especially other people's. 
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Fortunately, the amateur can often do a lot to help by 
taking measures which reduce his transmitted field strength 
in the vicinity of the neighbouring tv sets. It is often possible 
to site the transmitting aerial well away from the house, 
and to ensure that it is the aerial alone which radiates. 
The use of balanced aerials (such as dipoles) with balanced 
feeders, or coaxial lead with a balun transformer at the 
aerial feed point is often a great help and can also prevent 
rf energy from being fed into the mains wiring [2]. Users of 
unbalanced aerials (ground places etc) should also take 
similar steps to ensure that the feeder does not radiate. 

When cures are elusive 
Sometimes it may be difficult to cure the tvi. Technically, a 
cure is always possible, but there may be limits to which 
the tv set owner, dealer or manufacturer may feel obliged 
to go. 

It must be realized that if transmissions which cause tvi 
continue, unco-operative neighbours are unlikely to become 

The G3XGP digital 
frequency meter, 
corrections and 
modifications 

by W. H. BOND, G3XGP 

The original device described under this title was literally 
made out of the junk box, using available materials, and 
t.he author should have been more aware of the problems 
that might arise when others tried to reproduce his design. 
This article is an apologia and an attempt to rectify the 
author's errors in reading proofs and diagrams, and also 
to suggest a simpler and more reliable input stage, using 
readily available and well-tried transistors. 

The text is free of error, but mistakes appear in three of 
the illustrations. ln Fig 4, pin numbers 5 and 7 should be 
transposed. In Fig 5, !Cl I has no positive supply and pin 
5 should be joined to the ht rai l at a point on the i:cb just 
below the legend " R23". In Fig 7, C9 is wrongly polarized 
and the conDections should be reversed. 

The suggested changes to the input stage are simple and 
inexpensive. Omit R 15, it appears to make no cont1ibution 
to stability or frequency response when a fully stabilized 
power supply is used. Change R 7 for a IOkn resistor. Replace 
TRI , a GP25 no longer obtainable, for a 2N5245. R3a is 
not required and R3 suffices. Replace TRs 4. 5 and 6 by 
vhf transistors, 2N709 is preferred but 2N706a, 2N918 or 
'BSX20, among many, would probably work satisfactorily. 
Finally the first divider should be a DM7490 (National 
SemicoDductors) or an SN7490a, if over 32MHz is to be 
achieved. 

The setting up procedure is unchanged, adjusting R3 until 
the LED just goes ofi, and making a fina l adjustment at the 
highest practical frequency. A meter in the supply (the input 
stage in Fig 2) should read I 5mA in the absence of a signal 
and 25mA when one is injected. 
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more understanding, and may take steps (including legal 
action) to make you stop transmissions. It is preferable to 
ask the neighbour to complain officially to the Post Office, 
who will then investigate the problem. It is to be expected 
that they will support the amateur when his station is proved 
to be free from fault, and may be instrumental in bringing 
about a cure. 

An RSGB member who is threatened with any action to 
restrict his transmissions is strongly advised to notify the 
RSGB Interference Committee. 

References and acknowledgements 
[l) ''Practical braid-breakers using stock materials", 

r. Jackson, G30HX, Rfidio Com1111111icatio11 November 
1972. 

[2] "Television interference-its causes and remedies", 
D. M. Thomas, GW3RWX, Radio Comm1111icatio11 
October 1969. 

Information from G3BLE and G30JV. 

An integrated circuit speech 
compressor, modification 

by A. LANGTON 

Since this art icle was published in the August issue of 
Radio Com11111nica1io11 the author has learned that the 
PA237 is obsolete, and therefore offers a modified circuit 
using a currently available device, the National Semi­
conductor LM380N. 

R11 

The LM380N has a fixed gain and all the required bias 
is built in, resulting in a reduced number of components. 
A zener is included in the fet circuit to stabilize source bias, 
as the ic will work from 9 to 24V. Pins 3. 4, 5, IO, 1l and12 
are used as heat sinks and can be earthed to pin 7. 

Performance is slightly better as the gain is now 30dB 
before threshold and the fet saturation point now occurs 
at about + lOdBm. Some improvement in performance 
can also be obtained by adjusting C7 to suit the voice 
characteristic of the speaker. 
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160m dx from 
suburban sites 

IT is no secret that many dx contacts on 160m are a result 
of well-designed aerials and well-planned operating 

times, and 1101 of power inputs above the pem1itted maxi­
mum. An increase in transmitted power from JO to l ,OOOW 
represents a n increase of 20dB at the receiving station, but 
is only a one-way benefit. lf this 20dB improvement in 
d istant receivers is obtained by careful design and 
tuning of the transmitting aerial, the " power increase" will 
also apply when the aerial is used for the receptio11 of dx 
signals. Note, however, that this is not aerial gain in the 
sense that is normally meant, ie gain over a half-wave 
dipole, but gain of a "dx aerial" over the type of aerial that 
one would expect to find in a small garden. 

The author's garden (counting the area occupied by the 
house and the small front garden) is about IOOfl by 45ft, but 
dx has been worked from this site using aerials that occupy 
far less than this area. 

The aerial 
A horizontal aerial at heights less than a quarter wavelength 
from electrical ground radiates very little energy at low 
angles; most of the radiation goes s traight upwards and is 
Jost into space. This means that on 160m any horizontal 
aerial less than about IJOft from the ground is not likely to 
be too efficient for dx working, for which a low angle of 
rad ia ti on is necessary. 

A half-wave dipole can be creeled in the so-called inverted­
¥ configuration with the apex considerably less than l 30ft 
high, and produce very good dx results, although anyone with 
room to erect a full-sized half-wave dipole on 160m is 
hardly operating from a typical suburban site. The answer 
is to use a venical aerial, or one which has its high-current 
portion vertical to the ground. As it is unlikely that the 
reader will be able to erect a full-sized quarter-wave vertical 
it will be necessary to load the aerial in some way to bring 
ii into resonance. 

Before considering the loading, it is useful to consider 
what height of aerial should be a imed at. T o put the matter 
into perspective, consider an aerial with a 40ft vertical 
section, (which is equivalent to a vertical aerial about 2fl 6in 
high on !Om). It is obvious that the sort of height that the 
average amateur can achieve will still be very short for the 
frequency in use, but nevertheless the aim must be to have 
as high a vertical section as possible. The author has found 
from bitter experience that the difference between a 40ft 
and a 60ft vertical on I 60m can be quite colossal! Even so, 
let it be said that he has successfully worked PY IDVG with 
a 40ft vertical. 

• 30 Ford View Road, Stowmorket, Suffolk. 
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by A. P. A. ASHTON, G3XAP* 

So, how to perform the loading? An aerial less than a 
quarter wavelength long has inductive reactancc which can 
be removed by inserting an inductance somewhere a long 
its length. The easiest place to insert it would be a t the base 
of the aerial, which also makes for easy tuning, but it is 
certainly not advised. Bitter experience has shown that 
aerials so loaded do not perform too well, as the coil is 
being inserted in the high-current portion of the aerial , and 
coils are not good radiators. It is likewise not a good idea 
to put the coil at the top of the vertical as rf losses from 
coils so placed tend to be high, and in any case there are 
p ractical problems with adjusting the taps on a coil located 
40ft above the ground. A nice compromise is to place a 
loading coil in the centre of the vertical, but t his tends 10 
raise engineering p roblems as it means having an insulated 
section between the top and bottom parts of the aerial. 

So, where should the coil go? From experience gained 
mainly on 40m, the author's answer ·is that some other 
method of loading should be used. The only real alternative 
is to lengthen the aerial, so, since it is not prac ticable to 
lengthen it upwards, and bearing in mind the confines or 
suburban sites, the answer would appear to be a single wire 
taken .from the top of the vert ical section to a convenient 
point such as the roof of the house or a tree. This will 
almost certainly lead to a change in the polar diagram of the 
vertical, but on 160m the suburban vertical will be anything 
but omnidirectional anyway, as there will be a significant 
amount of metal with.in a wavelength or so. The loading 
wire need not be horizontal-it can slope considerably and 
can also be bent around the garden-the vertical section is 
the important part. 

The next problem is what length to make the loading wire. 
There are a number of alternatives here, firstly the total 
aerial length could be about I 30-140ft so that it is self­
resonant at the desired frequency. Note, however, tha t the 
total length wiU be slightly greater than a horizontal aerial 
of the same frequency due to the capacitance between the 
vertical section and the loading wire. (ll is the same pheno­
menon that leads to quad loops being bigger than they may 
be expected to be). Such an aerial will have a resistive 
feed-point and a vswr of about I ·5 or 2 : l , but wiJJ a lso 
have one major disadvantage, namely that the point of 
maximum current is at ground level. DX QSOs will be 
possible, but 1he aim is to get a s much rf as possible bouncing 
off the ionosphere, so an alternative is to make the loading 
wire a full quarter wavelength long. putting the high current 
portion of the aeria l a t the highest point. An additional 
advantage witJ1 this method is that there will be a great deal 
of horizontally-polarized radia tion from the loading wire 
in addition to tl1e lower-angled vertically-polarized radiation 
from the vertical, which means that the aerial will be very 
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useful for inter-G working. ·rn practice. the author has 
found that such aeria ls produce extremely good results at 
all distances. 

This type of aerial displays capacitive reactance which is 
removed by simply inserting a variable capacitor a t the 
feed point (Fig I). Both of the alternatives mentioned so fa r 
give rise to feed-point impedances which will almost cer­
tainly not provide a perfect match for the feeder, although 
in both cases the vswr should be less than 2: I. The author 
considers this to be unimportant, but for those who require 
a better match, the aerials can be fed as shown i11 Figs 2a 
and 2b. 

--lnsu~o~---
~ i 'loodlng w ire' 

Sultoble 
support. 
most. tree, etc 

500p 
recel v,ng 

type 

Vert I col 
sect ion 
40 -60 tt 

Cooxiol 
coble 
to tx 

Fig 1. Layout and feed system for a 180m aerial with A/4 
"loading wire" 

Surprisingly, tests have shown that the radiation from 
aerials that have been adjusted to low vswr is less than that 
obtained without the coil and with a vswr of 2: I. The 
assumption drawn here is that coils used in irnpedance­
matching c ircuits of this type give rise to more loss of rf than 
having a higher vswr but no coil- certainly a coiJ that is 
efficient at 1·8M Hz would be very large and the values 
quoted in Fig 2 a re far from optimum. It must be remembered 
tha t the usual transmiuer tank circuit has a Q of between 
JO and I 5, which wi ll not give an acceptable auenuation of 
harmonics in the region of 3·65MHz. Although the aerial 
itself will offer a very high impedance to these spurii, they 

Aerial 
vert ica l 
section 

(a) 

Cooxlo l 

Col I ~~=Q(c:o:b:::le:t:::o:;:l;:x: 

Aer ia l 
vertica l 
section 

(b) 

500p 
r ece lvrng type 

Cooxlol 
Coil cobl e t o t x 

~-===::::::::: 
-;- Ground system -;- Ground system 

Coll .. _ 40 t urns self-supporting , 3 " d ro , 6 turns per inch 

Fig 2. Feed systems for minimum vswr (a) with a }./4 resonant 
aerial, (b) with an aerial of length greater than A/4 
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Fig 3. Graph showing relationship between aerial length and 
radiation resistance (based on assumption that reactance has 
been removed). T he term "radiation resistance" must not be 

confused with the impedance of a non-resonant aerial 

can be racliated from the feeder and cause considerable 
annoyance to nearby stations using the 3·6-3·7MHz portion 
of 80m. It is recommended, therefore, that some form of 
matching unit be used at the transmitter end of the feeder. 
(Such a matching unit was used by the author when com­
paring field strengths in the tests mentioned above, so the 
reduction in field strength noted was probably not due to a 
reduction <'f spurious emissions). 

The final alternative is perhaps the most elegant technique 
of all , and makes use of the fact that the radiation resistance 
of an acriaJ varies with its length. So, if the aeria l is lengthened 
sufficiently, a radiation resistance of 52 or 750 can be ob­
tained, which will provide a perfect match fo r the par­
ticular feeder in use (Fig 3). ln this case, the aeria l will be 
reactive, so a series capacitor will be required to maintain 
resonance. Although the actual aerial length required to 
give a certain resistance varies considerably from one aerial 
to another, the approximate total lengths for radiat ion 
resistances of 52 and 75.0 are 160 and I 75ft respectively. The 
aeria l should be erected with somewhat more wire t.han is 
assumed to be necessary, as it is easier to remove the excess 
than to add more. 

The earth system 
Aerials of the type described above require good earth 
systems if they are to be efficient. A classic radial system 
wollld consist o f at leas t 36 radials, each at least a quarter 
wave in length, but this is ha rdly realistic for a suburban 
site. The author has carried out much work on 7MHz with 
radiaJs of various types, and long ago reached the conclusion 
that short radia ls can be reasonably efficient if there a re 
enough of them. A system on 7MHz using 16 insulated 
radials grid-dipped in pairs and tuned to 7·005MHz did not 
seem to offer much advantage over a system tha t used about 
20 radia ls of bare w!re each about I Oft long and terminated 
by a 3ft ground stake. A IOft radial on 7MHz is equivalent 
to a 40ft radial on J 60m, and 40ft radials are not as difficult 
to accommodate as may be supposed. 

Before going further into the practicalities of radial con­
struction, it will be useful to have a close look at the object 
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of the exercise, Simply stated, the aim is to provide a path 
along which a current can How, and for maximum efficiency 
this current must be able to equal the current flow in the 
aerial. 

Although not strictly applicable to this argument, the 
basic fonnula from Ohm's Law can be used to illustrate the 
principle: 

E 
I = R" 

It can be assumed that the voltage (E) is fixed, and that the 
current (I) must be maximized, so it is obvious that the 
resistance (R) must be reduced to a minimum. As the radial 
is likely to be less than a quarter-wave long. current must 
flow into it from the surrounding ground, so what must be 
considered is the resistance of the earth in the vicinity of the 
radial. 

As the earth resistance of a particular site is a property 
of the location, and unlikely to be a lterable except by ex­
pensive soil treatment, the only alternative is to change the 
approach to the problem, and see what else can be altered 
to improve the.current flow. The answer would appear to be 
to lower the current that is needed, and this can be done by 
increasing the number of radials. Take the case of a resonant 
quarter-wave vertical aerial as an example, and assume that 
the rf current at its feedpoint is JOA. If only one radial 
were used, the current flow at the aerial end of the radial 
would need to be IOA for maximum efficiency. If 10 identical 
radials were used, they need only IA each. Referring back to 
the Ohm's Law formula, it can be seen that if the voltage 
remains constant and the current is reduced, a higher value 
of resistance can be tolerated. This appears to be borne out 
i.n practice, as the author has noted that as the number of 
(inefficient) radials is increased, the current flow into the 
aerial also increases. 

There appears to be little information available on the 
type of material to use for the construction of radials, and 
there is little doubt that inefficient vertical aerial operation 
on the lower-frequency bands can often be traced to 
inefficient radials. Probably the best method of construction 
is to use a bare copper wire, and to lay this in a trench about 
Jin deep that has been cut open with a spade. The far end of 
the radial is soldered or brazed to a ground stake which is 
then driven down vertically into the ground. Soil treatment 
chemicals can be laid in the trench prior to closing it up, 
but the advantages of such treatment will not last long­
especially in well-drained soil. As many radials as possible 
should be used and they can be wrapped around the garden 
wherever they can be fitted in. At least one of the radials 
should be about 140ft in length if it is at all possible-even if 
it means laying it around the whole perimeter of the garden 
and over-lapping it at the end. 

Finally, remember that the action of the ground system 
is twofold, because in addition to providing a current path 
for the aerial to work against, it also forms a reflective mat. 
Those diagrams showing a 34° angle of radiation from a 
quarter-wave vertical assume that the aerial is mounted over 
perfectly conducting ground, so it should be remembered 
that anything less than perfect will have the effect of increas­
ing the angle of radiation. Anyone proposing to lay a lawn 
or alter their garden in any way would do well to consider 
the idea of burying as much metallic junk as possible prior 
to commencing work-the effects of this will be felt on all 
bands, not just on l 60m. For a given vertical aerial, the 
strength of the signal at dx is proportional to the amount of 

effort that has been put into the ground system, and worth­
while increases in signaJ strength can only result from 
further effort in this direction. 

Propagation 
As with every other frequency, it is essential to understand 
the mode of propagation on 160m in order to achieve the 
greatest success. DX contacts on 160m are a result of 
ionospheric reflection-probably from the E and F layers, 
but unlike the hf bands, 160m signals will not tolerate high 
levels of ionization. The D layer will comple tely absorb 
signals at this frequency, and the E layer will attenuate them 
considerably, so as these two layers only exist to any extent 
while the sun's rays are actually striking the ionosphere, 
it is obvious that dx can only result while the transmission 
path is in darkness. 

The most common path for J 60m dx working for European 
stations is the transatlantic pat h to North America, and 
Fig 4 shows the situation over this path at European sunrise 
and at North American sunset- two very favourable times 
for 160m propagation over this path. With the European 
sunrise diagram, note that signals from Europe and North 
American aerials can strike the F layer ionization without 
passing through either the D or E layers, or they can be 
reflected from the E layer-again without encountering the 
D layer. As the earth rotates, the D layer ionization spreads 
out further over the Atlantic and absorbs any would-be 
l60m dx signals. 

The same reasoning can be applied to the North America 
sunset diagram, although in this case the closing of the band 
is due to the collapse of the E and F layers after the sun's 

(b) 

/ 
F layer lonl$otlon 

E layer lonlsat l__..on.,./-~ Signal lrom 'W' 
transmitter O toyer Ionisation --- --- ........... ........... - ........ ........ 

........ 

Flo 4. The North America- Europe path, (a) at European 
aunrlae, le Just prior to sunrise In the UK, (b) at North 
American sunset-note that In thla case the Flayer Ionization 
la persisting for a much longer period than the E and D layer 

Ionization 
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rays have ceased striking them. Note that the sun's rays 
excite the E and F layers over the Atlantic before the sun 
actually rises in Europe-this accounts for the fact that the 
band opens before dawn. During the night there will be a 
period between sunset in North America and sunrise in 
Europe during which the sun's rays are not causing ionization 
over the Atlantic, resulting in a period of no activity. An 
experienced 160m operator can get a little sleep during this 
period. For other paths such as G- PY and G- VK the 
picture is obviously not so simple but the mechanics of 
propagation can still be worked out and likely times 
evaluated. 

Operating data 
It is obvious that if dxstationsoperated on the same frequency 
as European stations, dx working would be all but impossible. 
For this reason a type of bandplanning is employed-similar 
to that used ont he vhf bands. Referring again to the Europe­
North America path, European stations use the portion 
I ,825-l ,835kHz for transmitting. while the Americans use 
the portion .J.800-I.SIOkHz. Other European stations 
transmitting below l.810kHz would cause great difficulties, 
so it is gratifying to note that European amateur operation 
in the bottom IOkHz of the band is virtually non-ex.istent. 
It is a pleasure to be able to report that offending stations 
always QSY when aske.d to do so-after all they have every 
right to use that portion of the band if they so desire. 

In order to give newcomers to 160m an idea of what to 
expect, and when and where to find it, Table I gives details 
of the more common I 60m dx that is likely to be encountered. 

The only remaining requirements for dx working arc a 
reasonable amount of common sense, a sense of humour, an 
aptitude for staying awake, and above all the desire to work 
dx. This last item may seem obvious, but unlike on all the 
other commonly-used bands, the amateur is most unlikely to 
work dx by accident, and with a compromise aerial it will 
seldom be worked with case. The failure rate will be very 
high and the list of "gotaways" will far outweigh the list of 
stations worked. It is necessary to be able to copy weak 
stations "in noise", and in the presence of severe. QRM and 
QRN. The standard of cw must be absolutely impeccable 
whether at 2 or 20wpm, as dx stations always seem to copy 
the one callsign mistake that slips through! 

One thing which is certain, however, is that success on 
160m is more than adequate recompense for the effort 
involved. The author spent five years before finally making it 
across the Atlantic to work Kl PBW, making this QSO by 
far the most memorable occasion in his experience of 
amateur radio. 

Results 
What can the I 60m enthusiast expect to work from a 
surburban site? The author can only quote from his own 
experiences and the following summary will give an idea of 
what is possible. 

The aerial a t G3XAP has a 60ft vertical section with a 
140ft " loading wire" and a series capacitor at the feedpoinl 
to bring the vswr down to a tolerable level. There are four 
140ft radials (much bent), 16 35ft radials, and a large 
number that vary in length from as little as 6ft up to 30ft. 
The total number of radials is probably around the 60--70 
mark, at which stage it is difficult to see much improvement 
when more radials are added. 
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Country 
w 
V E 
KV4 

P Y 
ex 
LU 

SZ4 
ZS 

VK3 

VK6 

Table 1 
THE MORE COMMON 160m DX 

Frequency (kHz) Most likely time (gmt) 
1800-1810 Nov-Feb 2300-0100 
1800--1810 and 0430-0730 
1800-1810 

1800-1810 
1800-1810 June-July 0000-0200 
1800-1810 

1800-1810 
around 1935 June-July 2300-0130 

1800-1807 Dec-Jan 1845-1945 

1800-1807 Dec-Jan 2100-2200 

The transmitter runs a genuine 9W input and the coaxial 
feeder from the shack to the feedpoint is 65ft of uhf ultra 
low-loss type (which happened to be available). With this 
set-up the author cannot compete with the "big" European 
signals such as OKI ATP, El9J and G31GW, so has therefore 
become accustomed to taking second place. Despite this, 
the following list gives an idea of the dx tha1 has been 
worked in the 18 months since the first G3XAP 160m dx 
contact: WI. W2, W3, W4, WS, VEI, KV4, PYI, ZP9, 
EL2, EP2, plus two ;,heard" reports from VK6 (only 
VK or ZL is required for a 9W J60m WAC from the 
author's suburban site). 

The RSGB News Bulletin service 
The RSGB News Bulletin callslgn GB2RS, Is broadcast every 
Sunday morning. This bulletin can be received on either vhf or hf, 
which gives almost complete coverage of the Brltlah Isles. It keepa 
radio amateurs up-to-date about happenings In the world of 
amateur radio and glvea Information on coming events. supple­
menting and bridging the gap between succesalve laaues of 
Radio CommunlcaUon. 

SCHEDULE 

T ime Frequency Location and coverage (hf) or beam 
(MHz) heading (vhf) of atatlon 

0930 3.6 Bromley, Kent CSE England) 
1000 3·8 Cheltenham (SW England) 

145·8 Aberdeen CNNWJ 
145·095 Farnham. Surrey (NE) 

1015 3·6 Belfaet (N. Ireland) 
145·8 Bangor. Co Down (N) 

1030 3-6 Derby (N. Mldl1nd1) 
144·337 WHton-super·Mare CNW) 
145·8 Aberdeen (SW) 
145·89 B'11hop Auckland CNl 
145·3 Sutton Coldfleld CNW) 

1045 145·89 Bishop Auckland (E) 
145-095 Farnham, Surrey (SW) 

1100 3·6 Brldllngton <NE England) 
144·3 Sutton Coldfleld (SW> 

1130 3·6 Motherwell CS Central Scotland) 
145·5 Bradford CNEJ 

1200 145·5 Bradford CSE) 
3-11 Aberdeen (NE Scotland) 

Exhibitions - Beacons - Conventions - Contests - Local events 

Ra/Iles - Scientific projects - Meetings - Licensing - Clubs 
Propagation reports - Lectures - Field Days - Expeditions 
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Changes to the 2m, 70cm and 23cm band plans 
by G. M. C. STONE, G3FZL, RSGB VHF Manager 

A T a meeting of IARU Region I VHF Managers held in 
Baunatal, West Germany, on 13- 14 October 1973 it was 

agreed 10 update the European 2m, 70cm and 23cm band 
plans with effect from I February 1974. Under the very able 
chairmanship of C. Van Dijk. PAOQC. the debaie continued 
for many hours before agreement was reached with a 
remarkable spirii of compromise and mutual co-operation 
being shown. Roy Stevens, G2BVN. acted as secretary 
of the meeting. Eighteen countries were direct ly represented 
and several others communicated views by letter. 

The revised UK band plans will conform exactly lo those 
agreed internationally, and these will also b.: introduced ou 
I February 1974, from which date lJK geographical zoning 
will be abandoned. 
Key features of the new plans are: 

J. Similarity, as far as possible, of plans for 2111, 70cm and 
23cm so that one mental image serves for all three 
bands. 

2. Retention of a 150kHz cw segment al the lower end of 
each band although cw may. as in the past, be used 
elsewhere in the band. 

3. Movement of ssb 10 the segment of band immediately 
above cw, with a flexible upper limit depending upon 
occupancy. 

4 . General e nco uragement of dx and semi-dx into the lower 
I M Hz of the band with, in the case of 2m and 70cm, 
local working and repeaters above this. 

5. Designation of frequencies for space communications to 
a llow for future developments in the field of amateur 
radio satellites. 

6. Provision of sufficient channels to meet present and 
foreseeable fu1u.re requirements for fm simplex and 
repeater working. 

7. Replanning of European beacons, separating those 
designated "area coverage'' from ··1ocal coverage·· 
o nes, with regional planning of a rea beacons only. 

As in most countries of Europe band plans are entirely 
volttntary and can only succeed with the willing co-operation 
of all concerned, all vhf managers will give maximum pub­
lic ity to the change. 

The abandonment of the UK system of geographical 
zoning, which has been a particular feature of the 2m band 
plan. will release a wider spectrum of frequencies for general 
use. There will, however, be a certain degree o r mode 
separation, recognizing the interests of a ll from extreme dx 
cw working, through ssb net channel operation, sstv, 
ordinary QSO working, channelized fm operation both 
simplex a nd through repeaters, rtty and s pace communica­
tion. As there is no co-ordinated emergency service through­
out Eu.rope, UK Raynet will be accommodated by nationa l 
a rrangements and these are discussed later. 

The most significant change is to bring ssb to the lower 
part of 2m. This change was firs t mooted at the IAR U 
Region 1 Conference held in May 1972 (sec Radio Co111-
1111111icatio11 J u ly 1972, pages 444-450). The original intention 
was to debate this al the 1975 triennial conference. How­
ever, demand for change has been growing a nd the only 
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issue to present a serious problem was the extensive West 
German repeater scheme- the inputs of which are between 
144·15 a nd 144·3MHz. However, DARC decided a fter the 
1972 conference IO adopt the newly-agreed Region I standard 
of 600kHz input/output spacing and will progressively move 
all repeaters during 1974. The main problem has therefore 
been resolved and DARC are to be congratulated o n their 
example of generous mutual co-operation. During the 
changeover period. ssb workers are. however, requested to 
avoid unnecessary interference to specific input frequencies. 
In the UK some workers will need to obtain new crystals 
in order to use the new ssb a llocation, and mobile operators 
should equip themselves as necessary for Region I fm simplex 
and repeater channels. Suppliers of equipment and crystals 
within tbe UK have already been alerted and asked 10 assist 
in achieving a smooth transition to the new plans. 

Beacons 
European a rea coverage beacons (50W erp or more) will be 
moved to the lower end of the bands du.ring 1974: on 2m, 
144·15MHz ± 25kHz, and on 70 and 23cm on and immedi­
a te ly below 432·05 and l ,296'05MHz respectively. RSGB 
will plan centrally for Region I the a llocation of frequencies 
for area beacons in such a way as to minimize problems of 
mutual interference under normal or lift condit ions. Local 
beacons (SW erp or less) will be administered by national 
societies as interference problems are not likely 10 exist. 

Repeaters 
Several Region I member societies, especially in Scandinavia 
and West Germany, wished to have additional 2m repeater 
channels to those agreed at Scheveningen (RI 10 R9). Other 
societies, including RSGB. fell 1ha1 n ine was an adequate 
number. especially if additional channels could be p rovided 
by interspersing 12·5kH.z channels between the present 
25kHz channels. However, a compromise was to add 
one additional c hannel. 145/ 145·6MHz. des ignated RO. 
It was also agreed that existing fm simplex channels located 
on repeater outputs may continue. 

As the UK view is that no more than eight channels will 
be required for future repeater plans. therefore the RO 
channel will no:t be a llocated for repeater operatio n. 
145M Hz will have no special tag, and is expected therefore 
to continue as a popular working channel. Channel RS, 
145·2/1 45·8M Hz. similarly wi ll not be allocated to repea ter 
operation in the UK but wi ll be reserved for s pecial purposc.s. 
while 145·8MHz will continue as a national Raynet working 
channel, and RS for Rayne! repeaters. should these be 
required. Repeater channels RI 10 R 7 and R9 will be allo­
cated according LO n.eed by reference to a national plan for 
the orderly and limited growth of repeaters a lready drawn up 
by the V H F Committee from ideas proposed by G3HWR 
and G3ZGO. 

A new feature is 1ha1 provision has been made for a UK 
70cm repeater scheme, should this be authorized by the 
Minis try of Posts and Telecomnmnications. using a I ·SM Hz 
spacing (three times 600k Hz) with inputs I ·8 MHz below 
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MHz 
144·000-144'010 
144·100 
144·150 

Allocation 
E-M-E 
Random ms 
Centre frequency 

2m Band Plan 

regional beacons 
55Bcalllng 
RTTY(dx) 

144 - 146 -
144·200 
144·600 
145·000-145·225 

145·300 
145·500 
145·500(520). 145·525 

(521) 
145·550(522). 145·575 

(52Sl 
145·600-145·825 

Repeater Input-RO 

I 
SS B I . ALL MODES lflUlll 

c w 
I llPUI 
I 
I to R9 

RTTY (local) 
Mobile calling 
FM simplex 

- ·------------·--------------

FM simplex 

Repeater output 

Notes 

-• Not<5 

DX 

RO------R9 
I 
I 
I 
I 

1. Established simplex frequencies on repeater output channels may be retained. 
2. The segment 145·25-145·5MHz may be allocated, if desired, to fm channels. 
3. No regional planning for low power beacons (erp of SW or less). 
4. Area coverage by regional beacons (erp of SOW or greater). 
5. The upper limit of ssb Is Oexible. 

70cm Band Plan 

FN mum ALL 
MODES m OUllUI 

m 

LOCAL 

SPHI 

,-I 
I I 

I 

I 
: SPAC! 

Allocation 
E-M-E 

0 Ln 0 0 ti) 0 0 'O 

N MM .ii ti OlC. 
MHz 

432·000-432·010 
432-100 
432·200 
432·600 

Random ms 
5SB calling 
RTTY(dx) 
RTTV (local) 

MM M M-M M MMM 

430~~~~"~-"'1....-.. 1--~---!"""":'~ ... ~~~~~"~~~~~~~~"'+-~~"'~"~~-t-440 
1 1 : : .,..~r _v __ --4---------------1----~lr_v~:~--! 

433·300 l:;j · !)jc !ll!lii SPACE COMM Q 
OE,HB& OL 1 1 + HB&DL 
70cm Rep input Q FM S1mpltK 70cm Rco output 
Also UK UK Rep output centre 

& FM Slmplu 

Notes 
1. Area coverage by reglonaf beacons on 

432·05MHz (and Immediately below) having 
an erp of SOW or greater. 

2. No regional planning for low power beacons 
(erp of SW or less). 

3. The upper limit of ssb Is flexible. 

MHz 
1,296-1.296·15 
1,296-1,296·01 
1,296·2 
1,296·6 
1,297·3 

Allocation 
cw 
E-M-E 
55Bcalllng 
RTTY(dx) 
RTTY (local) 

Notes 

8!:!~~ ~ 
~~NN .:. 
M MMM .., 

432-.., ........ .. 
m ALLMOOES I 

A'' I . >-
Not• 1 ~ Not• J ... ... CW only 

"' I I .;, ~ 
1~1 ~ 
~ 8 E u 
I o o CD 

; ! g ~ .... "' DX 

23cm Band Plan 

8 '!12 ~ 
~ ~~ ~ 

1296-,~ ~~ ~ ITliR. ALL MODES I 
~ go • ~ 

CW .:: Note 3 :;: 
only a 

"' "' "' 
1. Area coverage by regional beacons having an erp of SOW 01 greater. 
2. No regional planning for low power beacons (erp of SW or less). 
3. The upper limit of ssb Is fle~lble. 
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designated channels which are in 25kHz s teps starting at 
433MHz and continuing upwards probably to 433·3MHz. 
This scheme will be compatible with present fm simplex 
channels al ready designated, eg 433·2MHz. Actual channels 
for repeater working have yet to be decided. The thought is 
that additional repeater requirements. especially in larger 
cities, could well be met by the use of 70cm rather than 2m, 
thus helping to reduce overcrowding in the 2m band and to 
increase occupancy of 70cm. 

FM simplex 
The needs of channelized f m simplex operators will be met by 
the use offivechannels: I 45·5M Hz, international and national 
mobile calling; 145·55MHz, international and national 
mobile working; and 145·525. 145·575 and 145·6MHz as 
alternative working channels. Former standard Japanese 
2m channels. eg 144·48MHz, will no longer receive recogni­
tion in the new plans. FM simplex channel operators are 
therefore urged to equip themselves for the new channels as 
soon as possible. Many, of course, have al ready done so 
following publication of the Scheveningen conference deci­
sions. Existing fm groups can help greatly by encouraging 
their members to move to the new channels and perhaps by 
making arrangements for the bulk purchase of crystals. 
Repeater output channels may also be used for fm simplex 
operation but operators are asked to avoid interference to 
repeater working in areas of coverage. 

RTTY and sstv 
In the UK, rtty has used 145·3MHz (North) and 144·6MHz 
(South), with the former channel being designated for inter­
national working. The revised band plan shows the lower 
channel for dx and the upper for local working, both now 
having received international recognition. Operators using 
other modes are specifically requested to avoid these rtty 
channels. No specific provision has been made for sstv 
at present, although it can be expected to be found near the 
ssb segment. Should the need arise, a channel will be desig­
nated for the purpose, leading in due course to international 
recognition. 

Space satellites 
A segment of the 2m band, 145·845 to 146MHz, has been 
reserved for space satellite working, an activity which will 
increase in future years. This has been done in conjunction 
with AM SAT, who were represented a t the Region I meeting 
by AMSAT Deutschland e.v., including Karl Meinzner, 
DJ4ZC. This provides for the world-wide recognition of 
this sub-band, now well established from the successful 
operation of Oscar 6. IARU headquarters has yet to react 
to the European proposals but is confidently expected to 
endorse the recommendations. Space working is already 
covered in the 70cm band (435-438MHz) while up-links wi ll 
depend to a large degree on specific Oscar systems. It was 
also agreed that no specific provision need be made for 
balloon-borne satellites of the ARTOB, ANJOU and 
MIRABEL types owing to their very short operating life. 

Ray net 
It is not considered practicable by the Raynet Committee to 
administer local group frequencies centrally other than to 
register them. Local Raynet groups are therefore free to 
find suitable net frequencies, observing the basic provisions 
of our national band plans, cg not to use phone in the cw 
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segment. Furthermore. Raynet groups should be equipped 
for multi-channel operation as far as practicable and should 
in their own interests avoid common usage channels to 
minimize the risk of interference. In a genuine emergency 
all band users are expected to give overriding priority to the 
needs of Raynet and this can confidently be expected to be 
done. 

Summary 
Band planning can only succeed with the voluntary and 
willing co-operation of all concerned; users, equipment 
suppliers and p lanners. The revised plans have the full 
endorsement of a ll ELLropean countries and are an example 
of international co-operation achieved through representa­
tion in IARU region I. They also have the full endorsement 
in the UK of the following RSGB committees: Mobile and 
Exhibition, Raynet, V HF Contests and, of course. VHF; 
and of Shon Wave Magazine. They have been formulated 
after much consultation at national level with clubs, groups 
and individual amateurs, and internationally after much 
debate and compromise. It is now up to the vhf/uhf band 
operators to ensure a smooth transition to the new arrange­
ments and to help resolve any local problems that may arise. 

BOOK REVIEW I 
FM and repeaters for the radio amateur by the ARRL head­
quarters staff; edited by Thomas McMullen, WlSL. 232 
pages, copiously illustrated; QST format. 

Obtainable from RSGB, 35 Doughty Street, London 
WCIN 2AE. Price £1.60 inclusive of postage and packing. 
This new publication Is designed to meet the need In the amateur 
field for accurate and detailed Information about, In particular, the 
use. design and building of repeaters. 

FM operation Itself Is not new, but the recent availability of 
surplus commercial Im equipment In the USA has resulted In a 
new facet to amateur radio activity, which manufacturers there 
were quick to notice. The growth of fm repeater operation in that 
country has been rapid and widespread, and there Is a similar 
development In some other countries. It Is still In the experimental 
stage In the UK. 

A brief history of fm and consideration of the fm concept 
Introduce a condensed coverage of receiver technique, with 
descriptions of detector designs such as the crystal discriminator, 
the Kubo and the Travis transformerless discriminators, the bridge 
type, and the phase-locked loop using a single le; practical 
squelch circuits also get coverage. There are fm receiving adap­
tors for 455kHz using valves and solid-state devices; an fm receiver 
for 29M Hz; a tunable 440MHz receiver; and a single conversion 2m 
receiver. 

The same space of 31 pages Is devoted to transmitters for fm; 
designs are given for a 146MHz transmitter, a varactor trlpler for 
420MHz, and various power amplifiers. There ls a design for a 
frequency synthesizer of the phase-locked-loop type, which Is 
quite a project. 

Chapters on mobile and portable equipment, and aerials, lead lo 
one on repeaters; then to another on repeater controls and 
accessories-here encoders and decoders and solid-state morse 
coJe Identifiers will require some close study for readers not 
familiar with digital circuits. Repeater technlcal problems and 
cures are described, and the chapter on the testing of fm gear 
gives designs In detail of many test Instruments. 

The book ends with advice on the use of surplus gear and tips 
on buying it, repeater club organization, and operating practices. 

Just as fm Is a more sophisticated mode with complex circuits 
and concepts, so this book Is technically more demanding of the 
reader than other ARRL publications. The w ide coverage makes 
for a conciseness In treatment which Is perhaps unavoidable, but 
the reader who has a reasonable basic knowledge, and Is not afraid 
of mental application, will be amply repaid by Its study. T.P.A. 
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Amateur radio-

the preservation of its 

right to operate 

by T. R. CLARKSON, ZL2AZ 

Present significance 
Radio amate urs operating today commenced their opera­
tions in an era or s tability as regards their right to operate. 
Even in the early days, over ha ir a century ago, there were 
rules and regulatio ns. and within them the re was scope for 
what amateurs wanted to do a nd were able to do a t that 
time. Later , things expanded a nd became more complicated, 
but the general fra mework wa~ the same, reasonable oppor­
tunities with official approval a nd encouragement. There 
naturally developed a kind or trusting altitude, a general 
belief among amateurs that things would go a long satis­
factorily, and that amateur operatio ns would continue into 
the indefinite future. 

This happy state o f mind is engendered by the slowness 
of the controlling changes which can a lter the general 
situation, a nd the remoteness o f infiuencc that may be at 
work to our disadvantage. Amateurs may be all right today. 
and next year- but there is not the slightest doubt that every 
five to ten years decisions arc 111ade which shape this subject, 
a relentless control, on which the mo re di$tant fut ure of 
amateur radio is directly dependent. The present structure 
was mainly identified with decisio ns made in Washingto n 
in 1927 and in Cairo in 1938- amateur radio for the rest 
of this ceniury at least, will s tand or fall , grow o r decl ine, 
in l<mns of what is do ne in this present decade. 

So these rema rks are to draw allention 10 the present 
situatio n, and make some s uggestions as to how ama1eurs' 
inte rests $hould be safeguarded. Things have changed in the 
world of radio since lhe last major changes in o perating 
conditions were introduced in 1947- clcma nds by o ther 
services have increased, and so have amateur ambi tions. 

The ionospheric e ra has declined , with the ascendency 
of space, a nd rules and practices prior to space 1echnique 
are o ut-dated , with vhr and high.:r rrcq uencies being pre­
eminent no w. Changes in the world at large act to our 
de1ri111ent. At the Atla ntic Ci1y Conference in 1947 polic ies 
were pushed 1hrough by the radio advanced na tions. who 
had an e nlightened self-interest in amateur radio prosperity. 

Bui now the internat ional influence of less developed 
na1ions is discernible as opposing proper amateur radio 
development. The special message o f the Space Radio 
Conference a l Geneva in 1971 was tha t ·'in the wo rld 
1oday, there is no 111ajori1y opinion favoura ble 1owards the 
advancement of 1he amateur service". Individual and 
corpo rate action is needed to remove amateur radio from 
its position o r weakness. 
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The author was a member of the IARU team at the 
1971 Space Conference. His comments on the exist­
ence and the future of the amateur service apply 
throughout the world. This article was flrst published 
in IARU Region 1 News, December 1972. 

What amateurs' needs are 
These rema rks will conform to the principle adopted in 
international and na tiona l regulations thar ama1eur radio 
constitutes a "radio service·· in which the participants have 
motives o nly of personal interes t and no pecuniary purpose. 

Amateurs know of the many compelling reasons that 
justify amateur radio, in 1he community, the naiion, and the 
world, and they are excellently documented in our literature 
(cg Stanford lnslitu1c Research Re port). Sometimes there 
is ins ufficient attention given to the "superior" position of 
amaicurs compared with other radio work by virtue of i1s 
being "voluntary" Its unique character arises from spon­
ta neo us motivatio n in the individual- the urge to com­
municate, with similarly imbued rellows, using skills und 
resources within their sole proprietorship. 

When practising this kind of self-expression there are 
numerous desirable secondary products, community value. 
self training, research and development, etc, which arc the 
obvio us justificatio n for a nation to support its ama teur 
radio. The essentially personal nature or our thoughts and 
actio ns entitle ihe m to recognition as a human right. which 
should no t be denied by others. Nevertheless, practical 
politics bring 1hc secondary effects into prominence, and 
for lhe present at least our welfare has to be thought of in the 
pallcrn of existing kinds of regulations. 

Amateur radio needs the opportunity to use representa­
tive parts o f the radio frequency spectrum. But in general 
the pans for practical use arc those where equipment 
limitations do not prevent individual ownership and o pera­
tion. 

Radio communications use frequencies as low as 14kHz, 
but thro ugho ut its ascendency amateur radio has used 
frequencies higher than l ,SOOkHz. The author is not aware 
!hat !here has ever been a need expressed for amateur trans­
missions at, say, IOOkHz. So there has been adequace scope 
for amateurs in the higher parts of the spectrum, and this 
has explo iced the vhf and higher bands. Now very much 
higher frequencies are coming into use for vario us services 
and the international regulations foresee alloca tions as high 
as 275GHz. There is provision for amateur work in bands 
extending up lo 24GHz. 

During the next few years, services will be making claims 
to get future assignments in the higher gigahertz part of the 
spectrum. Many of !he needs arc for intercommunication in 
space beyond earth's atmosphere and other earthly effects. 
The question will come up as to whether the amaieur service 
should seek allocations for the future at frequencies above 
24GHz. 

Present technical approaches to communications in space 
involve plant and equipment far removed in nature from 
the modest resources of amateurs giving sacisfactory scope 
for earth-bound activities. Beyond the realm of the geo­
stationary orbit, radio inte rcommunications seem to fall 
o utside normal amateur aspirations. So the very high part 
of the spectrum seems to be of linle prac tical interest, in the 
same way as the very low pan. 
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These considerations lead to the idea that amateurs need 
access to parts of the spectrum, say, between l ,SOOkHz and 
24GHz; that is where techniques are allractive for operating 
individual links of communications. Amateurs should be 
free to explore parts of this spectrum having different 
characteristics, using both earth and space techniques. 
What the author is suggesting is that amateurs should con­
centrate their interests primarily on earth-bound links, but 
using space techniques to distances as far as the geo-slation­
ary orbit. Those of the fratern ity who wish to extend their 
interests further out in space may well find scope in some 
other radio service. for example radio astronomy. 

By defining their interests to a part of the total spectrum. 
amateurs should be able to strengthen the claims they have 
for il. They should a lso concentrate on having access, to 
operate, in representative bands from I ,500kHz, to 24GHz, 
both on earth and in space. 

The squeeze on amateur bands 
It is only natural that in the progress of radio. the use of the 
spectrum should become more economical, with tighter 
standards and c loser scrutiny among all users to avoid 
wastage of frequency space. Even so, amateur bands have 
been compressed unduly, and the same effects can be 
expected. particularly at vhf' and higher. It has been a 
continuous process since some of our popular bands had 
their origin at lhc Washington Conference of 1927. 

Then there was world-wide access of 500kHz at 3,500kHz, 
300kHz at 7MHz, 400k Hz at 14MHz-1he lauer two being 
exclusive. Al C1iro in 1938 some broadcasting came into the 
7MHz band and in Europe amateurs lost access lo 3,950-
4,000kHz. Al Atlantic City 1947, regi0ns were introduced : 
Region I, Europe and Africa; Region 2 the Americas; 
Region 3 the rest. 

Al 3,500kHz, the amateur access became: Region 1, 
300kHz; Region 2, 500kHz; Region 3, 400kHz. At 7MHz il 
continued 300kHz in Region 2 exclusively for amateurs, bul 
only IOOkHz in Regions I and 3 and sharing with broad­
casting in another 50kHz. In those regions broadcasting 
took I 50kHz of the original amateur band. 

In the higher amateur band al 14MHz, lhe USSR claimed 
the use of IOOkMz of a reduced amateur band for fixed 
services. The overall amateur band became 14,000 to 
14.350kHz. At Geneva in 1959 the general table a l 3,500kHz 
remained the same. except that amateur access was reduced 
in Australia lO 200k Hz and in India to IOkHz. Al 7MHz 
in Regions I and 3 amateurs were reduced lo the exclusive 
part only, ic IOOkHz. that is onc-fiflh of what il once was. 

Despite the losses in this period of 30 years there was an 
important indirect gain- the facl that amateur radio became 
recognized as a "service" in the international negotiations 
concerned with the control of radio. 

How do amateurs stand in world opinion? 
Leadership in the use of the radio spectrum used 10 be 
taken by the leading countries in science and technology. 
They pushed through the international legislation necessary, 
and in general amateur radio received reasonable provision. 
There was not much acwal voting, policies being advanced 
largely by ··force of character" al the international con­
ferences. The las t example of this was in 1947 al Atlantic 
City where the main decisions were contributed by the 
USA. USSR, France and China. There were 72 signatories 
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at Atlantic City. but at the 1971 Space Conference there 
were 96, an increase of one-third. 

The new countries that bavc buill up the membership of 
the ITU and contribute to the decisions of its conferences 
include many that do not have a background of technology. 
or a national climate favourable io amateur radio. Some 
other services, such as broadcasting, are favoured. In some 
developing countries there is nol just a lack of undersianding 
about amateur radio, leading to indifference towards its 
interests, but an actual antagonism to the moves made by 
enlightened countries. The altruism of such moves is also 
brought into question. 

Some advanced countries use their influence against 
amateur interests. This is probably because of economic, 
political and military reasons, and only a moderate degree 
of supporl within the particular counlries. 

In this unfavourable situation there are only very few 
countries in the world today who will come out boldly and 
advocate a helpful progressive allitude when mailers 
concerning amateur radio come into prominence, and when 
suppon is weak there is a readiness lo vote quickly and 
dispose of the matter. 

Spectrum demands and changing techniques 
The world of radio that amateurs have mostly been con­
cerned with has come about during the era of the ionosphere, 
and they have experienced the good and bad features of 
io11ospheric propagation. In negotiating the spectrum space, 
the peculiarities of the ionosphere have had to be deall with. 
While this kind of rado communication will now decline in 
importance and occupy a subsidiary role. il has meant that 
valuable experience has been gained, not only in operations, 
but in meeting the difficulties of obtaining satisfactory 
spectrum space for amateur activities. Valuable techniques 
of sharing have been developed. 

Now major interest is in vhf and higher frequencies. 
This applies lo all radio services, brought about by improved 
equipment. the vasl frequency width available, and most 
notably the improved types of services available by using 
space techniques. 

One of the gre<1t changes due to space technique is thal 
frequency bands once considered as of local or national 
use are now international. This has prevented the higher 
amateur bands from being readily available for space use. 
I t is also found that in many countries bands that were 
thought to be available for amateur use arc actually in 
operation for othe r terrestrial services. So new problems a re 
coming lo light. 

The allocation table is rather complicated- at Atlantic 
City 1947 il had 120 footnotes deta il ing irregular use and 
these had increased at Geneva 1959 to 240 l'o r a similar 
spectrum width. Al the 197 1 Space Conference more 
were added. ll becomes increasingly difficult lo get anything 
in the nature of an exclusive world-wide allocation on any 
frequency whatsoever. 

The Space Radio Conference, Geneva 1971 
Proposals were pul before the Space Conference by a number 
of friendly countries to lead 10 amat.::urs being able lo use 
all their existing bands in space as well as terrestrially. There 
were pious hopes thal there would not be much objection 
to this. 
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The res ult was the opposite. T here was intense opposit ion, 
with a categorical denial for space o peraiio ns in any o f the 
shared bands. Space work was approved in exclusive bands, 
1he only impo rtant o nes of 1hcse being al 144M Hz a nd 
24GHz. There was a very special exception for JMHz at 
435MHz lo be used on a sharing basis wi1h special restric­
tions. but apart from this there is no availabili1y of space 
amateur transmissions all the way from there up lo 24G Hz. 
T he allocation at 435M Hz was only approved after the most 
exceptional aciions by supporters al 1hc conference. 

The failure 10 get proper provision for amateurs in space 
was accompanied by another failure. That is the obvious 
general lack of support for amateurs and their requests made 
through their respcclive governments. 

This condition can be expected to continue at more 
general administrative radio conferences. when o ther bands 
also will be under scrutiny. 

T he following example illustra tes the atmosphere met 
a t the Space Conference. 

In the princ.ipal a llocation comrniltee, the re were pro posals 
for the five shared amateur bands sta rting at I ,215MHz to be 
approved for use in s pace. The cha irman proposed that all 
five bands should be dealt wi1h together. New Zealand 
d isagreed and proposed that each band should be considered 
separa tely. and slatcments in support o f 1his action were 
made by Israel, USA, UK, Philippines, Denmark, Canada, 
Italy. Statements against were made by Sweden, Syria and 
Cuba. 

The chairman called for a vote on Lhc New Zealand 
proposal and it was lost. 38 to 26 with 6 abstentions. So it 
was clear that or the participants, a majority favoured a 
summary package deal. rather lhan a close study that might 
well have found some little s lice of a band that would have 
met amateur needs. So the chairman called for a vote o n the 
use o f the bands by amateurs, the result being: 

Against amateur use 46 
Fo r amateur use 18 
Abstentio ns 6 

So it was not only the result. but the approach to it , tha t 
contains a lesson. There were numerous other somewhat 
similar examples. 

How to influence the situation 
The firs t thing is to deserve a nd reta in the understanding 
and goodwill of the officia l government administration. 
T his is no t only to promote good operat ing arrangements 
wi thin na tiona l boundaries, but a lso to try a nd have 
each country take its p lace for amateur radio a t large when 
engaged in international negotiations. Obviously amateurs' 
influence will only be the best if all their act ivities a re 
pursued to the highest possible standard . 

If all amateur radio na1ional societies in all countries 
gained support from their governments. affairs would be very 
different, and 1he kind of thing that occurred at the Space 
Conference would be unknown. 

IARU headquarters has a continual policy of promoting 
liaison between national societies and their respective govern­
ments. The regional IARU organizations work along the 
same lines. However. the road is by no means easy. 

IARU has access to ITU conferences. as an observer, and 
this is a great advantage. In addition 10 what might be done 
through administrations by societies, it gives direct contact 
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with the scene of aclion, when mailers affecting a mateurs 
are being decided. In big internatio nal conferences deal ing 
with all aspects of radio usage lhc officia l delegations have 
lilllc time lo spare for concentra ting on amateur matters. 
Herc is where a n in1crnational society can assist. in adding 
an element of continuity. pcrformini:; useful functions on the 
side lines of the mee tings. Moreover. this is the only way to 
find 0111 details of what really happens 10 questions that are 
vital to amateurs. 

Experience has shown thal the presence o f observers can 
make the difference between success and failure in some of 
the outcome. 

Amateur radio d iffers from all other radio services in that 
it is, by regulatio n. voluntary. It has, therefore, no backup 
of income lo meet expenses. Allendance at conferences is an 
expensive business. It devolves on societies to see that the 
IARU is present in effective strength a l these critical times. 

A time of opportunity 
No w is a unique time for a mateur rad io to use a ll its re­
sources to advance its in terests for the futu re, no t o nly 
because o f the importa nce of the p resent cha llenge, but a lso 
because the world organiza tion of amateur radio is in pretty 
good s ha pe. 

Despi te the known weaknesses in many countries. IARU 
and its set up, including organizations in the three IT U 
regions, provides machinery through which p roper actions 
can be taken. This has been proved in connection wi th the 
1971 Space Conference, which conference was belier 
prepared for in regard to amateur interests than a ny other 
in history. 

Moreover, such degree of success as was achieved can be 
linked very directly to the efforts of national societies and 
IA RU headquarters. 

The radio frequency spectrum is in the process of being 
expanded right up to 275GHz and it is opportune for 
amateur radio to declare its ambi tions, with a view to 
asserting its needs for spectrum space and sampling. Claims 
have been made in the pas t for amateurs to be able to apply 
their talents to small sections through the who le spectrum. 

The present is a time of vast change in communications 
technique in which vhf and higher is becoming the p rincipal 
important pa rt o f the spectrum. O ld concepts of frequency 
a llocatio n a nd regula tio n need to be scrutinized a nd perhaps 
changed in the light of this new order; a mateur radio needs 
to be in the formative stages o f new me thods to ensure its 
righ ts a re not missed o ut. (There is an opportunity here to 
wield inlluence through the IT U Rad io Consultative Com­
mittee, CCI R). 

Countries who do not support the advance of a ma teur 
radio seem only recently to have been showing up definitely 
in this role. So it is opportune for amateur radio to identify 
its friends and marshal support as widely as possible while 
there may yet be a bit of flexibility in some of the a ltitudes. 

It is important for all amateurs to be aware of this subject, 
and to have it in mind, whatever branch o f amateur radio 
they may s pecialize 111. 

The author is of the opinion that amateurs' strength 
will continue to be in pursuing amateur radio vigorously. 
and enthusiastically, and concentrating on the characteristics 
in wllich it is unique, and which cannot be usurped by others. 
If they continue to aspire to excellence in these, their position 
is secure. 
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A NUMBER or 1he experimental projects suggested in 
TT over lhe past few months have evoked a good deal 

of comment and evidence that soldering irons are being 
put to good use. Polyphase ssb and huff and puff stabilization 
of osci lla tors are among the lopics we take another 
look at this month- but we also include a number of fresh 
topics. Several items have 10 be held over, including some 
detailed information from GW3Zll-I and G8ANQ on the 
PAOEPS system of phase-lock ssb for vhf, and more on 
the cocktail party effect. 

But certainly it is refreshing to find so many amateurs who 
are prepared to tackle new ideas. even when-as for poly­
phase ssb-il means rea lly digging into the theory as well as 
the implementat ion. 

More on polyphase ssb 
Peter Martinez. G3PLX, has done a valiant and vah1able 
follow-up to lhc recent item (TT October I 973) on the poly­
phase system for ssb generation. Although he has not had 
time to build a complete ssb exciter, he has gone back to the 
original paper by M. J. Gingell and translated the mathema­
tics into practical terms. and has built several polyphase 
networks with results well in line with expectations. 

1-fe sees lhe polyphasc network as. in effect. a new way of 
making a wide-band audio phase-shift network- but wi th 
the advantage o r being much more to lerant of component 
values than the well-known approaches. With a six-stage 
network. which can be realized using readily available 
components, he believes that 10 per cent tolerance can be 
used in 1he first five stages and two per cent in the final 
s tage. yet this should be capable of providing some 40dB 
sideband suppression. Such a phase-shift network would be 
constructed as indicated in Fig 7 of1hc October TT(page 699) 
us ing c.1 p<1ci1ors and resislors. 

To quo1e from G3PLX's lette r : 
· ' Referring to Fig 7 (page 699), and labelling the inpuls 

I. 2. 3 and 4 and the outputs a. b. c and d. if we feed .ir into 
I and 2 at o- and into 3 and 4 at 180 (for cxamp:e by using a 
phase spli tter) then the outputs from a, 11. c .ind ti will be in 
the sequence 0°, 90°, J 80". 270~ over quite a wide range of 
frequencies provided that the right component values have 
been chosen . 

.. Consider one section on its own with inputs at O°, 0°, 
1so•. 1so• and what happens to the output a t different 
audio frequencies. At very low frequencies. where we can 
ignore the capacitors, outputs will remain 0 , O". 180 . 180' ; 
a t very high frequencies, where we can ignore the resis1ors. 
outputs wi ll be 180°, 0", 0°, 180°. But a t the freq uency where 
f = l/(2wC R), the sequence will be 270 ' , o•. 90 . 180 '- the 
desired sequence. This is at only one frequency, bul after 
only 011e section of 1he network. 

.. H owever. it is not too difficult to show that if the 
sequence 270°, 0°, 90", 180° is fed to the next section, the 
output from this second section will be in the sequence 0 '. 
90", 1804

, 270~ regardless of the values of !lie capacitors and 
resistors of this second section. Thus, if one connects a number 
of sections in cascade, each with d iffercnt values represented 
by l /(2nCR), then the output from the complete network 
will be exactly 0", 90°, I 80", 270° a t each of Lhe design 
frequencies of the various sections. and fa irly close to this in 
between. Thus. for a four-section network, as shown in the 
October TT. the response curve will be as shown in Fig 8 
(page 699) if you think of the Y axis as represenling the 
'goodness' Of lhC sequence . 

.. Then. to complete the ssb generator. Michael Gingell 
feeds the a. b. c and d outputs 10 four modulators . and 
combines the outputs; each modulator being fed wilh rf 
carriers in the sequence o· . 90°, 180", 270". This has the 

-----•P0&.YPh~:i£ NE fWOAK----- - ..- POL'W'PHASE M00ULATOQ~ 

A:-1111 ·~:_J 
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Fig 1. G3PLX's suggested im· 
plementatlon of polyphase 
ssb generator including com· 
ponent values for the six-stage 
poly·phase audio-shift network 
using preferred-value capacl· 

tors and resistors 
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I NPUT OUTPUT 

1 
r < 2ncR 

1 
t= 2ncR t> 2~CR 

R 
0 0 270 180 

0 0 0 0 

180 180 90 0 

180 180 180 180 

11 + 11 
n lt 

R 
0 0 315 270 

90 90 45 0 

180 180 135 90 

270 270 225 180 

+x+ 
Fig 2. Diagram showing how the polypl>ase network creates 

the right phase relations hips at various audio frequencies 

advantage of cancelling out harmonic sidebands which occur 
on each side of the harmonics of the carrier frequency. But a 
simpler arrangement would be just to feed a and b to two 
balanced modulators fed with carriers at O' and 90-. In 
p ractice there may be a good reason for not ignoring the c: 
and d outputs. in which case" a nd h ought to be fed in push­
pull to a balanced modulator wi th a balanced input, a nd 
similarly with b and d. 

" To establish practical results I built a couple o f poly­
phase networks after calculating the required component 
values. The results are very promising. I found however. 
that a fou r-section network (of the type shown in Fig 7 of 
page 699) with design frequencies equally spaced between 
300 and 3.000Hz required some rather odd values. all falling 
between normal prefencd values. much neater solution 
resuhs from using a six-sec.tion network. with frequencies of 
each section chosen in the same ratio as preferred value 
components. This ensures tha t the values come out exactly 
at preferred vnluc ·. Fig I shows the network which I would 
recon1mcnd. In accordance with Mr Gingell's suggestion 
that only the final section needs high tolerance compone nts. 
r have placed the lowest value capacitors at that end since 
closer tolerance capacitors are easier to obtain in lower 
values. With 10 per cent components in the first five stages 
and two per cent in the final stage. I would guess that 40dB 
sideband suppression would be possible. 
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" f have s hown also the circuit o f what I believe Mr Gingell 
has in mind for the po lyphasc modulator. The four rf 
carrier signals arc taken directly from the logic outputs of a 
7473 integrated circuit (as in the arrangement used by 
G3UFP for his th ird-method ssb generator outlined in Fig 
10 of page 699) in the sequence X I. X2, XI. Xi. All four 
preset potentiometers affect both carrier balance and side­
band balance. and the easiest way to find their correct setting 
would be to adjust them all in turn for minimum modulation 
o n the ssb output . using a lkHz sine-wave input- a tech­
nique which has been described before." 

Unfortunately G3PLX has not had time to complete the 
project, as he is moving QTH, but intends to do so when 
possible. Meanwhile he feels ( I am sure rightly) that his 
informa tion may be of interest to o thers, and that we shall 
soon be hearing polyphase ssb on the amateur bands-and 
so beat the commercials to it! 

As we attempted to make c lear in October, polyphase ssb 
generation appears to offer the promise of becoming an 
efl'cctivc and practical system. capable o r giving che per­
formance o f a good filter system at the appreciably lower 
costs associated with phasing systems. We sho uld be most 
grateful to G3PLX for tackling the rather " difficult" paper 
by Michael Gingell and providing this very practical com­
mentary. 

vxo ideas 
Recently we mentioned that some good ideas appear to 
remain buried for many years in little-known patents before 
their value is rccogni7.ed. i\ notable example of this is the 
variable crystal oscillator (vxo) which today is almost 
always based o n the principles outlined in a patent taken 
o ut by STC and L. F. Koci ner as long ago as April 1940 
(British patent No 537.167). As fa r as r am aware this 
particular patent has never been acknowledged in any 
amateur account o f the development of the vxo. In a slightly 
diffcrenr form the vxo was rediscovered independently in 
the la te 'forties by two British Post Office engineers­
Stanesby and Fryer-and some details of their system were 
published in at least two amateur journals (Amateur Radio 
a nd RSGB 8111/etin). But it was nor unti l a decade later, 
following the publication of a design by W3BWK in QST 
(Ja nuary 1958), t hat the idea rea lly a uracted a11entio n. and 
then only slowly. A ll these systems have depended upon 

Fig 3. K9KZT's Clapp-oscillator version of the vxo . T he fre· 
quency in this case was c hosen to triple Into the 28MH z band 

but the circ uit could be adapted to other bands 
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adding external capacitance and/or inductance to modify the 
electrical equivalent of the piczo-elcctric crystal. 

Even today, as noted by Larry Lisle, K9KZT. in "The 
tunable crystal oscillator" QST October 1973: "The field 
of variable-frequency crystal oscillators is still wide open 
for experimentation. Among the things needed are a single 
circuit for operation both above and below the crystal 
frequency, a linear tuning system, ~nd a tho ro ugh mathema­
tical treatment". 

Among the information provided in this latest article is a 
C lapp-oscillator version~ see Fig 3. He notes that if difficulty 
is experienced in obtaining adeq'uate frequency deviation 
below the ::rystal frequency, the first thing to suspect is that 
L2 is too small. He suggests that crystals mounted in 
FT243 pressure-type holders work rather poorly compared 
with plated crystals. For maximum stability all voltages 
should be regulated, temperature compensation should be 
used. and the vxo isolated as much as possible from the load; 
it should be operated at a low power level. 

Wide-band noise generator 
The application of zener diodes to noise generators for the 
adjustment and checking of receiver front-ends was described 
in TT several years ago and is included in ART. But we were 
interested to find a useful-looking noise source of this 
general type (using a transistor operated in the avalanche 
mode to provide the noise) in £/ec1ro11ic £11gi11eeri11g (October 
1973) and stemming from Prof G. Sinigaglia, l4BBE, and 
Dr G. Tomassetti. f4BER. It is claimed that this unit ( Fig 4) 
is virt ually temperature independent. a most important 
characteristic when the source is to bc used from time to 
time to check that there has been no deterioration in receiver 
performance. 

The zener diode is formed from an inversely polarized 
emitter/base junction o f a 2N918 hf silicon transistor which 
was found to provide " incredibly high" noise generation right 
up into the gigahertz region. The 2N3819 fet forms a current 
generator largely independent of temperature changes. 

T he noise output is stated to remain within about one per 
cent over the temperature range of 0 to 50' C, and as a noise 
source the only drawback is that it needs to be calibrated 
against a primary source unless it is intended to be used just 
as a sensitivity check rather than to measure quantitively 
the noise factor of a receiver. The designers include an 
output pad to vary the o utput by known a mo unts and also 
to provide an o utput source matched to 50 or 720. 

12V 1000p 
son 

f"output'Pad-1 output 10k 

I 
I 
I 
I 
I 

I I 
L- -----· • ..J 

Fig 4, T emperature Independent solld-state wide-band noiae 
generator suitable for use up to the glzaherh: region using 
avalanche multiplication processes In the base-emitter junc­
tion of a silicon h f transistor as the noise source, and w ith a 

fet current regulator 
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Batteries in parallel 
A tip in Radio-Elecrronics (July 1973) no tes that when con­
necting batteries in parallel it is advantageous to do so 
through diodes: see F ig 5. The reasons are that two batte ries 
seldom have exactly the same voltage and with a straight 
paralle l coan~ction one may discharge through the other: 
further, the diodes offer protectio n against connecting them 
the wrong way round, and also p rovide protection to an ex­
tcrna I circuit. There will be a voltage drop across the 
diodes, equal to their potential hill ; this will be lower with 
germanium diodes than silicon diodes. 

~·1·1~ 
- Y•l•l.._._..r-

Fig 5. Use of diod es In connection with batteries in parallel 
(Radio-Electron/cs) 

Parametric up-conversion 
Several years ago. thanks to Walter Schreuer, KI YZW / 
G3DCU. we presented in TT what was probably the first 
down-to-earth description 10 appear in any British publication 
of the use of d iode parametric up-converters as the first 
mixer of hf' receivers. This technique has been used in a 
number of American military receivers although (since the 
system is mosl attractive for receivers having a very high 
first i.f. over about IOOMl-fz) it has possibly limited a pplica­
tion at present to amateur receivers. Sti ll , the following 
extracts from a recent a rticle in Electrical Camm1111ica1io11 
(Vol 48. No 3. 1973) on new mili tary equipment made by the 
French company Le Materiel Tclcphonique (an I lT associa te 
company) suggest that the technique ~hould not be forgotten 
entirely. 

"Until now the input circuits of a good receiver have 
traditionally used high selectivity and a degree of amplifi­
cation before the first frequency changer ... Latest methods 
use mixers with a low noise factor. low insertion loss and 
very high linearity, even for high input signal levels. This 
enables the whole o f the selectivity problem to be dealt 
with in the fixed intermediate frequency stages using high 
perfonnance crystal fi lters. 

" In this range of hf equipments, freq uency conversion at 
the receiver input is of the parametric type; it is achieved 
with variable capacitance diodes for which the capacitance 
C characteristic. as a function of the applied voltage V, is 
very sh'arp and of the constant CV11 type. where n is greater 
than I. 

"Although the maximum usable gain of this type of 
frequency changer is equal to the ratio of output· frequency 
to input frequency (Manley-Rowe law). it is possible to 
stabilize this gain over the I ·5 to 30MHz range to about 6d8 
using sui table adapt ion c ircuits. With sufficient synthesizer 
output level. excellent frequency c hanging linearity is 
obtained up to input signal levels approaching 5mW, with a 
very high receiver signa l-to-noise rat io. 

"Although this technique appears to be complicated in 
principle. in practice it is both s imple a nd economic. Other 
methods using hot carrier diodes or fie ld effect transistors 
connected in a bridge give similar results, but are technically 
rather more complicated. 
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" In fact. the success of modern wide-band mixers is 
limited only by the spectrum quality of the frequency 
synthesizer (local oscillator) signal, which has to be carefully 
considered from this point of view . ., 

In these equipments the i.f. is above IOOMHz, and it is 
interesting 10 find in the same issue of Electrical Co1111111111ict1-
1io11 a description of the Swedish CR300-scries receivers 
which have a first i.f. at about 140MHz. based on the belief 
that with front-end selectivity largely abandoned. " theoretical 
studies and tests on conversion circuits showed that the i.f. 
had to be higher than a t least the third and preferably the 
fifth harmonic of the input frequency.' ' The receivers use 
low-pass filters and fixed tuned sub-octave fi lters. In this 
range the first and second mixers use matched hot carrier 
diodes. With the i.f. at 139·3~ !Hz. more than lOOdB or i.r. 
and image rejection ; the rf amplifier provides only just 
enough gain 10 overcome the loss in the first mixer and age 
is applied with a pin diode. 

AGC-controlled aerial attenuators 
The subject of receiver front-end performance in the presence 
of strong signals is also discussed in a detailed article by 
Th Moliere. DL7AV. in CQ-DL (No 8, 1973). This includes 
a pin-diode altenuator with constant impedance (Fig 6). 
apparently derived from a Hewlett Packard application 
note and using two BA379 pin diodes to provide up to 40 
to 50dB of control working directly from the receiver age 
line at the son input impedance socket of the receiver (we 
have discussed the advantages of such attenuators on a 
number of occasions). Pin diodes have tended to be rather 
costly for hf applications but it would appear that the 
BA379 from Siemens or tbe Philips group is more reasonably 
priced. 

+ 
BA379 

II 
100).IH ll 

II 

0·1 0•1 0·1 o-11--4 ___ -VVV--__ --tl ____ NV' __ I-<> 

Input 11 Output 
50fi BA379 ::ioojJH 50!1 

+ " 

Fig 6. Use of pin-diodes to provide age-controlled aerial 
attenuator for hf receivers 

For vhf applications a rather different technique has been 
described by D.S. Walters and Prof W. Gosling of Swansea 
University: "Helical filters with pin diode Q-control for 
pre-converter age" (Rudio Receivers 1972 co11fe,.e11ce book). 
The use of a high-Q lllned filter in front of a vhf receiver 
provides the further advantage of allenuating a ll out-of-band 
signals, such as those from local vhf/fm broadcasting or 
television· or vhf/mobile base stations. The four-section 
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Fig 7. Four-section helical filter with pin·diode Q control to 
provid e age-controlled attenuator for vhf, and to Increase 

front -end discrimination of the receiver 

helical filter (Fig 7) provides a passband of about ± 2MHz 
at IOOMHz. some 50dB attenuation beyond about 5MHz 
out-of-band. and a controlled range of some 40dB in the 
passband. depending upon the control current (from 0 to 
about 400µA). The original design used four pin diodes but 
it was found to be better to use the diodes only on the two 
outer sections. One always hesitates to reconm1end the 
inclusion of non-linear devices in the signal path, but the 
published results indicate that inte rmodulation products 
produced by this filter arc well over 50dB down relative to 
two frequencies 50k.Hz apart centred on JOOMHz, and are 
too small to be s ignificant. The system thus provides at least 
40di3 of age control range in front of a vhf converter, for 
control currents measured in microamperes. 

Reducing receiver drift with FETs 
When field effect transistors began appearing around 1966, 
several items were included in IT on their possible use for 
the conversion of old valve receivers to solid-state. Generally 
today, however. few amateurs would want to modify a 
receiver so drastically. This is partly from fear of ruining 
any remaining resale value, and partly because it is now 
recognized that the signal handling capacity of simple fet 
stages, although better than that of bipolar transistors. is 
usually no better than, if as good as. that of well-designed 
valve amplifiers. 

But there is one exception to this- as Hector Cole, 
G30HK, points out. A fet can prove a very worthwhile 
improvement over a drift-prone valve oscillator. So if you 
have an old hf receiver that drifts, it may well be worth 
modifying, either by substituting a fet in the oscillator stage 
or by adapting the receiver for use with an external vfo. 

G30HK writes : "Valves are 1101 'old hat' but FETS can be 
a worthwhile substitute for drifting oscillators. though 
clearly 'messing about' with a valuable or good receiver 
would be crazy. Its second-hand value would disappear and 
the experiment might not come off; but that o ld job, which 
drifts like mad. might be much improved. Fig 8 shows a 
typical modification to a receiver using an ECH8 I frequency 
converter. 

" Another idea is to build an external vfo which can give 
good results if properly built (solid, rigid etc). The only 
snags are that a toggle switch may have 10 be mounted on the 
receiver 10 cut ht from the internal oscillator when using 
the external vfo. and a socket wi ll be needed to couple into 
the receiver the output from the vfo. But one of the possibili­
ties is that the external vfo can be made to cover just one or 
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Fig 9. U se of an external fet·vfo with a valve receiver 

several amateur bands to give any required bandspread to a 
general coverage receiver: Fig 9. 

"Another point to remember when attempting to improve 
the stability of a receiver is that the bfo can also drift-do 
not blame the vfo until you have checked the bfo. I have 
been using three external vrns; two with ssb transmitters 
and one with a receiver: all three work well." 

Snappy trapies 
R. Kell, A6817, faced with the problem of sealing and 
waterproofing a trap for a muhiband vertical aerial, has 
found an answer in using "Snappies" a widely available 
form of cling film used for cooking. He says this can be 
tightly stretched and clings very effectively to the outside 
of trap. One wonders what the rf insulating properties are 
like, but the idea seems worth trying. 

He also points out that the caps off old toothpaste tubes 
make excellent cabinet feet and drawer handles: Fig JO. 
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Fig 10. A6817'• suggestions for using toothpaste tube tops for 
cabinet feet and/or drawer handles 

The Climie repeater 
In TT (November 1972) we included some details of the 
144MHz Climie hand-held por1able 1ransceiver designed by 
Fred Johnson, ZL2AMJ, as one of the ambitious Upper 
Hull Branch of NZART kit projects. We mentioned at the 
time that the name was derived from the 2,823ft high Mount 
Climie where a local fm repeater had been put in operation. 
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Readers may like to know that a detailed 14-page description 
by ZL2AMJ of this Climie repeater, presented as a construc­
tional project for clubs, appears in Break-/11 August 1973. 
This is a well-designed all-semiconductor unit designed for 
700k.Hz spacing (receiver 146·3MHz and transmitter 145·6 
MHz in the New Zealand 144MHz band). 

Z L2AMJ, who is the current President of NZART, 
comments that ''this repeater has been one of the most 
interesting amateur p rojects that I have ever been connected 
with, and certainly an asset to our branch. It has been a club 
effort involving countless man-hours by many people." 

We draw attention to this useful anicle, covering all 
technical aspects of the repeater. even though at present 
such a project is not open to groups in the UK where 
only three experimental repeaters have been authorized. 
If the position changes, this is an article to note. The rf 
output from a 2N5994 transistor is about 7W, and simple 
telemetry indicates when the equipment is running on batter­
ies due to a mains power failure. 

Huff and puff comments 
Useful comments continue 10 come in on the implementation 
of huff and puff vfo stabilization (7T July. Ocrobcr . Novem­
ber) though this month we must keep them fairly short. 

Keith Taylor. G3NNW. agrees with G3RUZ about the 
internal resistors in the SN74121N. He writes: "The 
SN74121N has an internal timing resistor of abour 2kQ 
obtained by strapping P9 to Pl4. Using this it is possible to 
obtain pulse-widths between 30ns and IOms for values of 
timing capacitor (between PIO and Pl I) between IOpF and 
IOµF. The internal resistor is subject to normal ic manu­
facturing tolerances and docs not give accurate. repeatable 
pulse-widths. A more accurate pulse-width is obtained by 
connecting an external resistor of between I kil and 40k0 
between Pl I and Pl4. P9 being left open-circuited. Making 
this resistor variable allows the pulse-width to be adjusted. 
The values used by G3BY ( IOnF and 22kQ) give a pulse­
width of about I 70µs. The same result could be obtained by 
strapping P9 to Pl4 and making the timing capacitor equal 
to O· lµF. f inally it is not necessary to use a n inverter from 
P6 of the last SN7412IN to reset the SN74191N. as an 
inverted output is available at Pl of the SN74121 N." 

Malcolm M. Bibby. GW3NJY/W9, has also, like 
BRS33882, commented o n the question of timing periods. 
He writes: ' 'As you say, when the measuring period is Is 
the resolution is IHz. Since the 74191 is a four-bit binary 
counter the locking range is 16Hz not IOHz; thus PAOKSB's 
intervals become not 50Hz but 801-fz and not 25Hz but 
40Hz. Actually, in 1T the schematic pin 6 or the 74191 is 
Q c (21 ) so that PAOKSB is checking whether the count is in 
the range 0-3 or 4-7. This provides him with a locking range 
of SH z so that now his 25Hz step is actually 20Hz. For base 
16 pin 7 should be t•sed. 

"The I MOi l .OOOµF time constant in conjunction with the 
varicap should be such that with the -;apacitor nominally 
at + 2·5V the vfo drifts high with the resistor connected to 
+ SV. and drifts low when connccteo to OV. The belier the 
basic vfo. the longer this time constant can (and probably 
should) be. T he varicap s hould not be placed directly across 
the LC circuit but should be in series with a small capacitor. 
This will reduce the capacitance change but more importantly 
will help to prevent the diode being driven into its forward 
conduction mode (it might help if the cold end of the varicap 
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is returned to the vfo power supply and the J. Mn resistor 
connected to Q at pin 5 on the 7474 (pin 6 which is correct 
is shown as Q bu1 should be ()). 

"The D input to the 7474 is n01 pin I but pin 2. G3BY is 
right in inserting the inverter 10 clear the 74191. but using 
the Q output on the 74 121 at pin I would be just as good. 
Also the 74121 has its own timing resistor brought out to 
pin 9 provided that pin 9 is connected to +sv. 

··r would certainly agree that this technique is not a cure 
for a bad vfo. It raises the interesting question of short-term 
versus long-term stability. A number of vrns have acceptable 
long-term stability but examination with a frequency counter 
shows them often to have short-term instabilities in the 
region of kilohertz sampling period (my KW2000A provides 
an example). r presently have a 19 to 21 MHz vfo that is very 
good, but now r am going to sec if it can be made excellent." 

It is appreciated that several oft he comments in November 
and in this issue cover similar points . bur it is felt that all 
these various views will help those who find the digital 
techniques rather complicated to grasp. 

Power meter 
fn 7Tof August 1972. details were given of a general-purpose 
power meter/dummy load used by Dick Halls. G3EIW/ 
ON8KM. A s lightly different approach. but said to be 
suitable also for home construction. api::ears in C-QSO the 
Belgian journal for September 1973. This provides circuit 
information (Fig 11) of the ' 'M[ 11 R" unit (presumably a 
kit). RI represents virtually all the dummy load, and must 
be a suitable type for this application. but a small portion is 
provided by the In resistor R2. In effect the remainder of 
the unit represents the means of measuring the voltage 
developed across R2 wi th 15 and 60W ranges. 

r------------, 
l ~~ 1N82 .I.SOOP 

I 'T' ft 
: R2 l 

L--~~ ___ _T ___ J 

Fig 11. General purpose dummy load/power meter 

Here and there 
Tn the May IT we included details of the method recom­
mended by Harry Habig. K8ANV. for the building of delta 
loop quad aerials. During a recent I 4MHz contact he passed 
along an important additional detail: .. I was wondering why 
that rnbber tubing was holding up so fine and then I found 
out it was silicon rubber. 1 am told that if ordinary rubber is 
used it is unlikely to stay put for more than a year's exposure 
to the sun's ultra-violet rays''. The rubber tubing concerned 
is that used in Lhe construction of the gamma match section. 
When the no tes were originally prepared. K8ANV was under 
the impression that he was using ordinary pure laboratory 
gum rubber heavy tubing. 
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MICROW .AVES-1,000MHz and up __ 

Waveguides and wavelengths 
In the design of microwave equipment, the dimensions of 
components can frequently be generalized in terms of 
fractions of a wavelength, for example a ,\/4 choke. It has 
been the practice in this column to emphasize this where 
possible since it enables designs for one frequency of opera­
tion to be scaled 10 another frequency. However. nothing is 
simple. and wavelengths come in three sizei> to prove it. 

Firstly there is the wavelength in air (which for almost 
all practical purposes is the same as that in vacuo). which is 
used for the length of dipoles, the aperture of aerials, and 
for coaxial circuits. Its value is given by the relationship 
,\ ,.. t'/f where c = 2·99776 x 1011mm/s and/ is in hertz. 

The second wavelength used is that in waveguide. Ag. 
This differs significantly from the wavelength in air: for 
example. A at IOGHz is 29·978mm whereas Ag in WG16 
is 39·703mm. In designing components such as chokes and 
cavities in waveguide. and 011/y in waveguide. it is therefore 
important that Ag is used. Its value depends on the dimen-

T able. T he dimensions, cutoff frequencies, A and ,\g of 
standard waveguides 

Waveguide Out•ldedla Cutoff Freq i. >.9 
number Inside dia freq MHz mm mm 

(In ) (MHI) 
6·660 ' 3.;10 908 1,215 246 733 371-1!94 
6·500 • 3-250 1.2117 231-133 323 654 

t.325 226·249 310·637 

4-460 . 2•310 t,372 2,300 130·337 162-417 
4-300 .< 2·150 2.305 130·056 161 ·878 

2.•50 122·359 1'7·710 

tA 3·560 • 1 ·860 1.736 2.300 130·337 198·635 
3-400 • I ·700 2.305 130 056 197-663 

2.450 122·359 173·361 

10 3 000 ~ 1-500 2,078 3.400 88·169 111-391 
2·840 " 1·340 3,457 86·717 108·505 

3.475 86·266 107·626 

12 2·000 • 1 ·000 3,152 USO 53 058 63·933 
1 ·872 • 0·872 5,761 52 036 62· 169 

5.850 61 ·2U 60·831 

14 1·500 , 0·750 4.301 5,&50 53·058 81 ·821 
I ·372 x 0·622 5,761 52·035 78·221 

5.850 51-244 75·501 

,, 1'250 x 0·625 5.259 10.000 29 978 35·246 
1•122 x 0·497 10.050 29·8'13 35·004 

10.369 28·911 33·547 
10.SOO 28·550 32·~7 

Old 1 100 '( 0-600* 5.901 10,000 211978 37 133 
Enoll1h 1 ·000 ' 1>500 10.050 29·828 36 849 

10,369 29-911 35·161 
10.SOO 28·550 34·517 

,. 1 000 ~ 0 5()0 6,557 10,000 29•978 39 703 
0 900 x O·COO 10.050 29·828 39·383 

10.369 28911 37·322 
10.500 28·550 36·553 

20 0·500 < 0 250 14,()47 2•.•00 12-491 15·407 
0·420 )\ 0·170 24.193 12·391 15-221 

24,250 12·362 15· 167 

22 0 ·360 ' 0·220 21,075 24.000 12·01 26 109 
0 ·280 " 0·140 24.193 12·391 25·245 

2•,250 12·362 24·991 
• Aootoxln1ata. 

•4 Upper Sales, Chauldcn, H~mcl Hempstead, Herts. 
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sions or the waveguide and the mode of propagation of the 
wave. For the T E10 dominant mode generally utilized: 

,\ l -------
A~ = J l - (~)' = J ff)' - (~)' 

Where a is the wide dimension of the rectangular wave­
guide. The table summarizes values of,\ and Ag for standard 
waveguides at frequencies corresponding to the amateur 
band edges and the centre of the crystal-controlled sub· 
bands. Within each set of figures. values at o ther frequencics 
can be obtained by interpolation with usually sufficient 
accuracy. Also included in the table is the cutoff frequ.:ncy 
of each waveguide below which waves will not propagate 
without severe attenuation. A waveguide is not normally 
used above twice its cutoff frequency because of the risk of 
overmoding. 

The third sort of wavelength used is that where the 
component operates in a dielectric other than air. In this 
case the wavelength, either A or .\8 as appropriate. is 
reduced by a factor of If ./µ. whereµ. is the dielectric con­
stant. For most common microwave insulating materials 
such as ptfe. polythene and polystyrene (and Sellotape 
probably !).µ. is in the range 2·2 to 2·7 so this factor is 0·6 to 
0·7. An exception is mica. which has a dielectric constant 
of about 7, so the factor becomes 0·32. 

23cm equipment review 
The "standard" 23cm equipment of today appears to be a 
transmitter generating a few watts of rf power, a receiver 
front-end using a point contact diode (or sometimes a 
Schottky diode), with a dish 4ft in diameter. It would be 
interesting to hear of the more sophisticated and powerful 
equipment that is in use, and the success achieved when using 
it. 

A miniaturized history of VHF National Field Day 
1te2- (101 2m only end hold In July): 39 enttlet, wlnnors Wolverhampton Group, 

GW3KMT/P. 
1983 45 ontfles. winners Suuey R&dlo Contncl Club, G2ROI P·G300YJP, using 70, 

14• and 432MH1. Thtee con!ostants uted l .29GMHL. 
1184 64 antfies. wlnno11 Wo1vothnmpton Group In conJunctlon wllh Severn V&lloy 

ARC. GW3KMT/ P·G3SVR/ P. u1lno 70. 1•4. 432 and 1,296MHz. Ten con1eslan1s 
UIOd 1.296MHt. 

1965 5' entries, winners GB2GC Group, u11no 10, 14', '32 and 1.2:96MHz. Twelve 
con1es1an11 used 1.296MHz. 

1tH 57 entdea, wfnners GB2GC Group, using 70, 1«, 432 and l ,296MHt. Fourteen 
contestanl1 used 1,296MHz. 

1967 ISi entries. wtrmers GB2GC Group, using 70, 1'4, 432 cmd 1,296MHz. Sixteen 
conle,tants used 1,29EiMH1 and ono conlaCI was reported on 2.300MH1. 

1961 91 1n1rfes, winners Mld·Eue:r VHF/UHF Contest Gtoup, G3VPK·G30Rl· 
G3l TF/P u1lng 70. 144, 02 end t.296M.Ht. Twenty contestants used 1,296MHz. 
lhree used 2,300MH1 and ono tha IOGH1 band. 

1M9 10' entries, winners M ld·Essei. VHF/UHF Contut Group, G3VPK-G30Rl· 
G3LTFJP, using 70, 1'·4, 432 and 1,2.ffMHz. Twonty·threo conlestanls used 
l,Z06MHz. tour used 2,300MHr and ono tha IOGHz. bond. 

1970 123 tnlrlos, wlnno19 Mld·Enex VHF/ UHF Conloll Group. G3VPK·G3SKT· 
G3L TF/ P. uslno 70. 1•4. 432 and l.296MHz. Twonly·lour conles1onls uoed 
1,296MHz. 

IHS 129 onhlH, wlnnors MIJ-E1111 VHF/UHF Contoal Group, G3VPt<·G3SKT· 
G3l TFIP using 70. 144, .. 32 and 1,296MHr. Twanty-soven conteshml• used 
1.296MHz. 

S972 1'0 enhlot, winners Mid·Euex and Mld·Stvetn VHFI UHF Contn t Group, 
GW3VPK·GW3WRA·GW3L TF/ P ualno 70. 144, 432 and l,296MHz. Thh1y-
1loh1 conteatants used 1.2t&MHz. 
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Is your QSL card really necessary ? 
The time-worn phrase that a QSL is the final courtesy of a 
QSO seems to us to need some rethinking in the light of 
ioday's conditions. Granted that a QSL card-or some form 
of verification, be it a picture postcard or a leuer- is indis­
pensable where the checking of award claims is concerned, 
the automatic sending of a QSL following a QSO is a waste 
of the sender's money if the other man has no intention 
of replying. for any one of several reasons. 

What reasons ? Simply." ... because I no longer collect". 
Or " .. . QSLing is a luxury I'm not prepared to splash out 
on ... when my present stock has gone. that's it!" as a 
prominent Class B man from the south west wrote to us last 
month, typical comments frequently uttered. 

Then there was the contest group who QSLd every contact 
made during VHF NFD. to stations who must have been 
worked on previous Field Days and had probably received a 
card already. Said one member of the group: ··contest 
exchanges should contain the phrases 'No QSL' or 'Pse QSL' 
to obviate the wasted expense of sending unwanted cards". 

After any big metre-wave contest or expedition, QSL 
writers over-burdened with hundreds of cards to fill out 
and send off sometimes fail to include such vital information 
as band in use. This could invalidate a card submitted for an 
FMD Award, but fortunately seldom does. for other clues 
on the QSL suggest the QRG. Obviously. a card invalidated 
is a card wasted. 

More generally. it seems from what people say that more 
selectivity in QSLing would be no bad thing to practise. 
at least where 70MHz and up is concerned. 

Another "Supreme" with 23-content 
Last month's piece asking ""Where are all the 23cm FMD 
Certificate claims?" had barely gone to press when Roger 
Taylor sent one in- and a very !mportant one at that. for 
it wins him a "Supreme" as well. Already he had earned. 
either under his present callsign G4BEL or his former one 
G8BBB. the Senior Award for 144MHz and for 432MHz 
Transmitting. And two "Seniors" plus one 23cm Standard 
equal the "Supreme"-only G3MCS has achieved the feat 
before. The other Gold Label winners earned theirs with 
three "Seniors" apiece. 

Roger Taylor's site at Haddenham in north Cambridge­
shire stands on a small IOOft ridge rising from the Fens. His 
best dx on l.296MHz was an OZ at 720k.m who failed to 
QSL. Happily. F2TU. ON4HN and PAOAJR turned up 
trump cards to give him his three countries. Among the 20 
counties which the 23cm claim requires. one singles out the 
G4ALN{P team for a special mention : they gave Roger 
Taylor BE. HN and RD during 1973. 

Equipment at G4BEL uses a 3CXIOOA5 tripler to a pair of 
3CXIOOA5s in the pa at !SOW iapul feeding a 4ft dish at 

•Houghton-on-the-Hill, Lcic:csier LE7 9JJ 

RADIO COMMUNICATION December 1973 

35ft. On the receive side the line-up is an HP35821 E first 
rf stage followed by a BFR90 second rf stage into a TrV35 
hot-carrier mixer giving a tuning range of 28-30MHz. 

And so lo G4BEL the I ,296MHz Certificate No 2, and 
the "Supreme" No 5. 

From Cambridge across to Bristol. .. 

23cm again-and some "Seniors" 
Certain callsigns are synonymous with microwaves. That of 
Charles Suck.ling. G3WDG. is one of them. And linked with 
the equipment he used to earn a 23cm Transmitting Award 
for G3WDG/P are others. For instance. the transmitter 
was a G2RD-type tripler driven by 12W from a 3/20A 
tripler. The receiver was a G8ARM-type ring mixer. 

Most of the three-plus-20 collected by G3WDGIP (and 
the cards for them came in with commendable celerity) were 
worked from high spots in Wiltshire and Berkshire. A 
rather longer foray from the Bristol home base was required 
to collect Devon: Charles Suckling drove down to Dorset 
for this operation. A 23cm contact with G8ADP was the 
result-and so was Certificate No 3. 

• * * 
"Equip yourself for as many modes as possible" says 

paragraph 9 of the 2m code of practice. Joe Ludlow at 
Bridgend did just this: in fact. two years ago GW3ZTH was 
virtually a loner on A3J before sideband had spread to its 
present ubiquity. His 15-plus-60 turned in for the l44MHz 
Senior included a representative cross-section of a.m .. fm. 
ssb and cw, tropo, aurora and ms. with such unusual 
delights as an Ar contact with GM30XX when the latter was 
using only 4W in. and the time-consuming but rewarc!ing 
ms two-ways with HG5AIR and 14BER. in which co-opera­
tion by G3CCH and G3WZT respectively is gratefully 
acknowledged. Now Senior No 49 is on the GW3ZTH wall. 

Whoever said that 4m is little used should have a look at 
the activity analysis compiled by G3ZRH for the 1972-3 
period during which he was collecting cards towards the 
six-plus-60 for the 70MHz "Senior" . Tony Stokes worked 
367 different callsigns spread over a total of 984 contacts 
that included 209 fixed. 119 portable. 25 mobile and 14 
"Stroke A ... Says he: " I think 18 months is as long as anyone 
should need co take for a 4m Senior. It seems to be only the 
not-so-active amateurs who complain of lack of activity on 
the band!" This concentrated endeavour sent Senior-cert 
No 15 to Brentwood. See later for some G3ZRH observa­
tions on 70MHz propagation. 

What is dx? 
In the opinion of G4BSN, Tom Barrett, of Portchester in 
Har11pshire, investigation into metre-wave propagation and 
the pushing back of frontiers can be accomplished only with 
QRO. ' "When QRP can do what QRO does already then l 
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will recaot" he declares. adding that QRP. like ..... that 
other craze. fm from a Japanese 'black box', takes liule 
effort to get going ... 

The G4BSN equipment can give 200W p.e.p. vfo-con­
trolled anywhere over the 2m band. and it certainly works 
the dx. 

We have no doubt that plenty of people will be prepared 
to come back and reply that anyway dx is relative and, like 
the term .. hi-fi", incapable of definition. 

A house of many mansions, again. It all lllrns on the way 
the individual prefers to practise his amateur radio. 

Further to the pushing back of frontiers ... 

Extra-terrestrial 
Another success for G3LTF. On 13 October between 0200 
and 0230gmt he made an e-m-e contact with K2UYH in 
N ew Jersey on 432M Hz cw via the l 5ft dish at the Chelms­
ford end. and a specially constructed 4578 pre-amp that 
gives the receive system a noise factor of I ·5dB. 

On the ms frontier GW3ZTH near-missed UT5DL during 
the Orionids but once again worked 14BER on 2m. Nearby, 
GW3NJW enjoyed a 45s ms burst with OKIDW that 
boosted signals to SS. 

Some sad news for ms men: TF3EA succumbed to a heart 
attack on 16 October. A silent key that wi ll be truly missed, 
Einar was a keen constructor of some fine vhf equipment 
and a determined satell ite operator. His Thursday night 
schedule wi!!1 G3CCH via ms had reached a total of 51 
contacts. 

The fullness of 4m 
Assessing a couple of years of G3ZRH acttv1ty on our 
70MHz band. Tony Stokes of Brentwood observed nearly 
1,000 amateur callsigns from eight countries and 75 counties 
(he worked six plus 61 of them to earn his 4m Senior). 
Non-amateur stations heard from three continents and 
more than 30 countries included all the scheduled broadcas t 
stations in Europe. During the summer of 1973 over 50 
different USSR broadcasters were noted in or a round 
70M Hz. And a useful beac<m in the direction of Zl32VH F is. 
says ·zRH. the Voice of ,C,mcrica station at Tangier on 
70·4995MHz. As for the Gib-beacon itself, G4BEG logged it 
for almost 90h during the four mid-summer months, but 
never man-operated. 

Much of the foregoing was via ionospheric propagation. 
No tropo was noted by G3ZR H beyond 600 miles, but 
sporadic-E was detected on 84 days during 1973, sugges ting 
to Tony Stokes tha t a GM in the far north of Scotland could 
expect about JO good sporndic-E openings to the SE in a 
twelvemonth. 

What has a lso become evident is the frequency selective 
nature of some forms of sporadic-E. big signals on 4m being 
no indication that it is wor th looking on 2m or 28M Hz: 
on the latter band the peak of QRK may occur an hour or 
more after the 70MHz one. 

A little lower down. al 50MHz, both G3ZR H and G4BEG 
have noticed strong openings into Cyprus from northern 
Europe on a number of occasions in the summer of 1973. 

In Cyprus itself, we learn from Clifford Mapp (0RS32024) 
tha t the beacon on 50·50MHz {ZC4VHF) operates 24h 
a day beamed on ZS. Good reports have been received from 
Cape Town. On 144MHz a permanent opening in the sum­
mer months gives RS59 comm unica1ion a t any time with 
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Beirut and Jerusalem at 400km. Back in the UK this 6m 
beacon has been logged S9 by G4BEG when "Six .. was 
open to the USA (WI and W2 also heard). 

Mounting the 2C39: help offered 
To thc23cm man the 2C39A valve is a .. goes-without-saying". 
Even on 70cm people arc beginning to use it as after-burner 
to an existing 432M Hz sender to impart extra decibels at a 
distance. Unhappily. a deterrent to its greater use is the 
difficulty of obtaining the necessary contact fingering with 
which to mount it. 

Now comes a generous olTcr from G8FPT. Shortly he will 
send off to Instrument Specialities in the USA for contact 
fingering for the anode, grid, cathode and heater rings for 
the 2C39A. He says: 

" I would be only too pleased to offer my services and 
assistance to others requiring con1act fingering for the 
2C39A. and also the anode fingering for 4CX150B type valves 
plus the s traight type as used in the ARRL design of 2C39A 
amplifier. I offer my assistance at no cost, but by ordering in 
bulk the prices are very much reduced, and can be as low as 
half price for quantities of 50 or more." 

All enquiries i11c/11di11g sue to A. Nehan, 53 lngatestone R d. 
Woodford G reen, Essex. 

Where to look for slow-scan 
T he FMD note about the slow-scan tv activities of GJWW 
prompted GJZJO to look for the 2m signal from Richard 
Thurlow, and so another two-way sstv contact was made. 
Both recognize the need for a spot freq uency where other 
slow-scanners can lie in 

1
'\vait, and they have settled on 

145·468MHz. It is. as 'ZJO says, "related memory-wise to the 
!Om frequency of 28·680". And G3YQC has asked BATC 
tO recommend to its members that they too use it. 

Product of a slow-scan contact on 2m is this image of the 
G2BAR test card photographed from the Robot monitor screen 
at G3WW in Cambridgeshire 140 miles away, believ ed a record 
distance for an sstv contact on v hf. Exposure was 8s- and the 
blank white triangle in the bottom right-hand corner occurred 
because the Polaroid developing pack was pulled off too 

quickly in the excitement of the occasion 
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At G3ZJO there was no camera available, so tape record­
ings of sstv signals were put across to G3WW. Soon he will 
have a tape to give his station details and "CQ SSTV". 
Already G3WW has made half a dozen ~uch tapes for slow­
scan enthusiasts. 

In turn G3WW seeks the advice of the technica.l video 
experts on the following: 

His Robot camera is now equipped with means for with­
drawing the tube from the lens to reduce the normal mini­
mum focal length of !Sin down to 11·3cm, so that the 
monitor screen can be filled with the image of something 
as small as a postage stamp. He wishes to experiment with 
a method of transmitting transparencies by projecting them 
on to a screen and aiming the sstv camera at it. Coloured 
pictures give illegible results. Black and white transparencies 
are needed, but are hard to get. Can any member provide a 
few on loan? 

Tech Comer 
From GSDCA (Mike Telkman, of Hassocks, Sussex). 
Last Easter a ttention was concentrated on building a single­
sideband transmitter for the 70cm band which, duly tamed 
with the aid of a 'scope, runs 20W p.e.p. The block diagram 
shows the system used. All units were built on a single pc 
board chassis except for the reference vfo. Drive from the 
2/6 to the mixer is ample and screen volts on the driver may 
be kept low. The main ht line is 220V except for 300V for 
the J/20 anode and 250V stabilized for the 3/20 screen. 

The use of a 3/ 10 in the s ideband chain may 
seem to be generous: at least it is inexpensive. 
Stability of this 3-stage linear at 76MHz is 
achieved by complete screening of the first s tage 
(3Nl40). 

The 2/6 mixer accepts 356-358MHz coupled into its g• ids 
on quarter-wave lines and 76MHz into its cathode to 
produce A3J on the ssb calling channel at the low end of 
70cm. An auempt to inject the 356MHz into the screen was 
abortive. 

From G3IPV (P. W. Haylett, Bacton-on-Sea, Norfolk) 
Work has been proceeding for some time at G3IPV to 
evolve a 2m front end of high selectivity peaked at the lOOkHz 
telegraphy segment. In (a) a block d iagram is given. The 
first two stages are diode decoupled and diode neutralized; 
the third rf stage is a standard mosfet from Solid State 
Modules Ltd, and the mixer a Burns converter without rf 
stage. 

Fig (b) shows the circuit of the first rf stage. input circuit 
self-resonant and supply voltage slightly reduced. In the 
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second stage (c) omission of the diode was found to degrade 
the noise factor. 

The high-Q breaks are 3in aluminium boxes. the first 
being l 7in long to give a quarter-wave configuration, the 
second 34in long to be a half-wave al 2m. They are lightly 
loaded with coupling loops only tin square. 

Results have more than come up to expectations, and OZ 
has been copied when 2m otherwise appeared to be flat. 

Look, no valves 
Starting this item with a ' 'QRP Corner" headline in mind 
to report the escalating activities of people building milliwatt 
trans istor transmitters, one was reminded upon receiving a 
note from G3TPW that semiconductors do not necessarily 
mean QRP. (Steve Webb, by the way, is back in Oldham 
arter four years in Cambridge.) 

''My station is now all solid state running off 14V'" says 
'TPW. He has 40W output on 4m and no less than 120W 
on 2m from a pair of 544BL Ys. For 430MH z a pa stage 
delivering JOOW from a pair of CTC transis tors with a 30W 
driver is on the way. 

Steve Webb has hopes of getting atop Winter Hill to try 
and access GBJPI. Back a t cambridge he could do this with 
the 30mW sender, but from Lancashire he fears the J20W 
" machine" may be nece.~sary-and that takes J5A at 
13·8Vl 

A move of QTH for Hob McHenry (G3NSM) from Bel­
fas t to Oxford. There, after a four years' absence from the 
air, he decided to try some unmarked transistors which had 
been given lo him to see if they would work a l 144MHz. 
They did. A page of 2m contacts on telegraphy was filled 
with the help or the resultant one-watter. Best dx: PAOWLB. 

Pocket size rigs are just the job for G8GQY of Ulverston 
for h is regular climbs on to the Cumbrian fells. Getting on 
to the good sites is a sure guarantee or hearing QRP signals 
a t a great distance: the 400mW sender at G8EPA in Wolver­
hampton was RS55 and the 60mW at GSFOZ in Sutton 
Coldfield produced a punchy S7. Both used 8-el Yagis. 
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Being gathered together .. 
On Monday evenings at 9pm 
the White Horse Net meets on 
144·41MHz. On thefirstTues­
day of each month it meets in 
person at '"The Angel .. , Upper 
Scudamore, Westbury. Wilts, 
with an almost 100 per cent 
turnout of local vhf men. Film 
Sh(lws and other acrivities 10 
promote interest in the metre 
wavel> arc planned. At the 
October gathering a dozen full 
calls. four BRS men (all stud)­
ing for the RAE) and one yl 
were represented. When this 
picture was taken they were 
passing round the personal 
transceiver of G8BMR (top 
left) and modified T28 receiver, 
held by G3TY J (centre). 

Other vhf group meetings 
of which we have information arc: 
Wt•.w Midlands: 6 December at Meriden. Info from G 8AHW. 
G/0111orga11 VHF/UHF Group: 18 December. talk and de­
monstration. 3cm equipment. by G8CKT. NCB Staff Mem­
bers' Club. Tondu, near Bridgend. Details from GW3ZTH 
(Kcnfig Hill 740561). 

Skedspot 
Want Westmorland on 2m? Look for G4AU P between 15 
Dcccmb..:r and 7 January when h<.• will back home at 12 
Ryley Field Road. Milnthorpe, on 145·41 ssb. Write to Ian 
Suart for skcd. stating preferred times. 

And Bristol on 70cm or 23cm'! The University Club 
Stallon GSCXH is operational again from a radio room 
IOOft agl on top of the Physics Block. Sked-requcsts to 
G3WDG QTHR. 

··Where are the GMs?"' ask the G . Every night GM4-
BWT giws the answer. I-le is on 145·94 between 2000-2030-
gmt looking for cw contacts. Crank beams on 10 Edinburgh. 

What they say 
" ... cannot condone FM D comment about pirates. ' to 
deter ra1hcr than detect'. They can and do cause a great deal 
of damage to the image of 1hc amnteur fraternity. Only this 
week a major rescue was launched off the west coast due 
to an insistent 'Mayday' call from one of these loms. Far 
from passively ignoring these people (FM D, September) the 
amateur should do everything to locate and report their 
anti-social and illegal activitie:.'"- G4AVT. 

'"The TARU must consider some action to try to restore 
a bit of gentlemanly behaviour on 2m. otherwise I can see it 
degcneraung into a number of fm fixed channels at 25kHz 
intervals ... as for using 400W output on ssb, has the MPT 
ever withdrawn an amateur licence or even warned a 
licensee abour using more power than is necessary?"­
G3FPK. 

" l am intere:;ted in contacts wi1h members of the lPA, the 
International Po lice Associa1ion, a social organization to 
assist in holiday travel, friend ship and the like. It has 
branches in most countries"-GMSBZX. 
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'T m relieved to read (FM D, September) that a t least 
G8ARM is not endeavouring to force the phone modes 
down the cw men's throats. What a pity a lot more phone­
only men are not so minded ... I for one am not trying to 
force cw down the throats of the phone men, ahhough there 
arc times when I am of the opinion that a gag would be far 
more effective and beneficial!"- G3DAO. 

"Crowds of 2m operators seem content to have loads of 
QSOs with the new commercial ssb rigs. A design to trans­
vcrt these to 70cm might be intcresting"-G3ZOD. 

Here and there 
Leicester Show talk-in sta11s11cs: G ll3A RE manned by 
members of Leicester Radio Society talked-in 11 station~ 
on I ·8MHz. 15 on 3·5M 1-{z and 225 on the 2m band. Of the 
latter. 33 were on ssb, 84 on a.m. and 108 on nbfm. these 
including one walking mobile. who called for nav-aid when 
he got off the train at London Rtl station. Next year 2m 
only? Hardly seems worth setting up ta lk-in stations on 
o ther bands. 

Listen out at lunchtimes on 70·26- ncarly a lways someone 
there. At Stoke. G31-1Vf from his superb 700ft s ite often 
links Midlanders to Lancastrians- but under weak signal 
condition. be prepared to put that 4m sender on to A I . 

Further to A l. Monday night is sti ll telegraphy night on 
2rn . •. but where went the 100-plus telegraphists active 
during the November key-contest? The day-after-the-night­
beforc ooly a tenth of 1hcm made a Monday appearance. 
Put it down to satiely. Put it down also (Monday. that is) 
in your radio room diary. Constant CQ calls in various 
beam direct ions from 2000grm onwards should produce dx 
you ha rdly knew was there. 

Did you think 10 get yourself two copies of the 1974 Cal/book 
while you were at the Leicester Show? If you do any portable 
or mobile work it is valuable to be able to identify what you 
arc hearing, especially if you arc in strange territory. and a 
copy of Tire Cal/book kept permanently in the car enhances 
the enjoyment of operating. 
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It was cold on "them thar hills" for the members of the W ake· 
field Radio Society when they put G3WWF/P , G3WRS /P and 
G4CLl/P on 4·2-70 during V H F NFD. I n this picture, taken 
inside the G4CLl/P tent, G8HTB looks on while G4CLI talks 

Into the 432-box 

Last month's advice 10 mark QSL cards clearly" ... hits the 
nail on the head·· say Bert and Florrie Mathews. G6QM, 
who are sub-managers for four callsign blocks. "Add letters 
delta and oscar to the list of indecipherables-and persuade 
members to prim ". they add. 

25 YEARS BACK 
..... lhe Society lnformod by lhe G.~.O. thnl a number ot now bands would 
be made avo11Able lo U.K . 11.mnteurs at hom January 1. 1949 ••• t44~1'5Mc/s, 
l ,215·1,3COMc/• , 5,0!0·5,.50Mc/o, I0,000-10,500"!C/t. Tht b•n~ SB·~cfl 
wJll conllno 10 be asstoned-01obably untll March 3ht, 1g.c9. On ell ol these 
bands on tnput power of 25 w1t11 wltl be oermlltt d. ' ' 

RSGB Bu/ltlln December I~. 

Four Metres and Down 
Certificates 

10MHa Tr1n1m1tUno Section 
1 G3EHY: 2 G3PJK: 3 G2AIH: 4 G30HH: 5 G3KEUI P: 6 G3NUE: 7 G31UO: 8 G6NB: 

9 GSPO/ A : 10 G5FK: 11 G3NOF: 12 G31MV: 13 Gl3HXVI P: 14 G3SKR: 15 G30UF: 
16 G3BNL: 17 G3PMJ: 18 G3PHG: 19 GC30BM; 20 G3TLA/P: 21 GJ3HXV; 22 G5UM: 
23 G30JE: 24 G3SEK: 25 G3RWMI P: 28 G3FOW/P: 27 G3PPG: 28 G3FIJ: 29 G3GGL: 
30 G3ROO: 31 G3NJFI P: 32 G3RWM/P: 33 G3NUE/P: 34 G3AZI: 35 G3POW: 36 
Gl3HCG: 37 G3LAS; 38 G3HRH: 39 GM2UU: 40 Gl3PGG: 41 G3VPK: •2 G3RLE: 
43 G3UFS: 44 ZB2VHF: 45 G30UL: 46 G3UUT: 47 G5NU: 48 G30ZJ: 49 Gl3HCG/P: 
50 Gl3PGGI P: 51 G3UBX: 52 G3VSA: 53 G3NKL: 54 G3THO/P: 55 G3JHMIA : 56 
Gl3VJS/P: 57 G3EKP: 88 G3JHM: 59 G3VOF: 60 ZB2BO: 61 G3JHM/P: 62 G3NNO: 
63 G3WQP: 64 G30XO/ A: 85 Gl3WEL: 88 G30HC: 67 G2WS/P: 68 G3JEO: 69 G3RZK: 
70 G8LY: 71 G3TOH: 72 G3GZJ: 73 G3XLH/P: 1' G3HBG: 75 G3VNO: 76 G3VPF/P: 
77 G2WS: 78 G3VJR: 79 GW30XO/P: 80 G5UM/P: 81 GM3UAG: 82 GW3UCB/P: 
83 G5UM (nuw QTH): 84 G3REP/M: 88 G3NKS/P: 88 El2VBE/P: 87 G3VFO: 88 G300R; 
89 G3REP: 00 G3WOS: 01 GW4ABR/P: 92 G3KSU; 93 G50F: 94 G3ZYC; 95 G3JXN: 
96 G<BEG: 97 G(GWl 3VPS/P: 98 G3JFO: 9G G3ZRH; 100 G3YSK: '101 G3WKH: 102 
G3JYP: 103 G3NYY/P. 

10MH1 S enior T ran1m lttlno tiecUon 
I G3SKR: 2 G3RWM/P: 3 G3FOW:4 G3TCT: ~G5NU. 6 G6HO; 7 G30HH: 'G3VSA. 

9 G3VFOI P: 10 GCGM)3KSU/P: 11 G3JHM/A: 12 G3COJ: 13 G3ROO: ,. GSOF: 15 
G3ZRH. 

JIMH• M• cetv1no Section 

1 BRS15744: I BRSl5122; 3 811532038:. llRS2+<alo. 

t .. M Ha Tran1mltttn9 S ection 
1 63HBW: 2 G.IBLP: 3 GSMTI: 4 GSYV; I GSllNL. 6 G3MCS. 1 G3LAR; I G3CO: 

t G38A , 10 GW3MFY; 11 GaOFL: 12 G3NAO 13 G3NNG, !4 G30JY U GaKPT: 
16 G3JYP. 17 G3KMT: II G30HO: ltG388R/A; 20G3HRH 21 GMUGW. 22GISOfT; 
23 G.IOBDIP; 24 G2Hlf; 25 G3JON: tt GIVZ 27 G2A Xl; 25 G3JYT; tt GSUM. 30 
G3EJO, 31 G3P8V. S2 G3FOG; S3 '980SA1 114 G3JLA, 3ll GC2FZC. 36 G•80C; 
37 G3MTl /M : 311 G:IOJY In-OTH) 38 G3JWO: 40 G3NOH. 4l G3PSL <2 G3LllA; 
43 G3FUR• 44 G28JY: 45 GWRA: 41GSAGN; 0 IOSMDH/P; 48 G36MY. 49 G3GGK; 
!O G3MDH: 61 G3NLll: 12 GMSLOU: M GSCKO: 54 G6HZ; 115 G3NNll 116 G6lON; 
57G5ZT SIG2PL HG3FZL 90GUAR:ll G3NUE. etPAOEZ: 6SG3AH8 64G3PTM: 
II& GSLAS: M GSRMJ; t7 GtCDX: M Ga0Rl : M G20HV•P; 10 GSF1J. 11 G3CXM; 
72 !03HRH/P: 73 G380S; 14 GSFNM; 11 ~MV: 1' 6210: n G3KHA. 18 GaOHC; 
71 GiSHZ: eo GSPKT: ., G3UFA: Ill G3RST: 113 GsNU. 14 GtllHN: a G30ZP: 
.. GW3KYT: n ~co .. '"3ETH: .. COiWS: to G3NJf/P: ti GW3CllY. 92 GSTLAI P: 
113 G3Jf0, 14 G3TOR, te GaUM/P; 16 GM2UU; t7 GsUUT, It G38NC, 99 4"3SZX; 

RADIO COMMUNICATION December 1973 

100 G3UKV: 101 GC308M: 102 G3FVC: 103 G3BJO: 104 G3PWJ; 105 G2ATM; 106 
G31SX: 107 G3USF: 108 G30UL: 109 GlUIK; 110 G3GZJ: 111 G3EJA; 112 G3JHM/A: 
113G8AAZ; 114 G3EHR: 11SG8ATK: 116 G3WW: 117 G8APZ; 118G3TR: 118 G3WZT: 
120 G2WS/P: 121 G3EHM: 122 GJWSN: 123 G3RZK: 124 G31LO: 125 G3ROI: 126 
G30XO/P: 127 G3WOG: 123 GBAPO/P; 129 G8BOX: 130 GSBJK: 131 GSLK: 132 
GBAYN; 133 Gl5ALP; 134 GSBHI: 135 G•ATK (new OTH); 136 G3UOK; 137 GaBSH: 
138 G8BWW; 139 G8AUN: 140 G8AEJ. 1'1 G3WOG; 1'2 GBBCP: 143 G8A8A; 
144 G3WUW: 1'5 G3YUA: 146 G•VN: 10 GBBCA: 148 G30HC/P: 1'9 GSBEO: 150 
G3WUW/P; 151 GSBOX/P: 152 GSBPY: 153 GBCMB1P: 154 G5UM (now OTHl : 155 
GIAEL: 158 GBCKG: 157 G3HCW: Ir.I G8CJV; 159 GSCKV: 160 GSCEZ: 161 G3SFVfP; 
162 GSCEA/P: 163 GSBEW: 164 G30HC/M: 165 GBCXM/A: 168 GSCMU: 167 G3YRH; 
168 G3YOY: 169 G8BKR: 170 G8CVK: 171 G3PKV: 1n G&FI; 173 Gacuo: 174 
GW30XO/P: 175 GW30XOIA : 171 GaOBB: 177 G8CCE: 171 G3ENY: 171 GSBOH: 
180 GaBUJ: 181 G8AOP/ A : 182 G8CVS: 1$3 G88XX: 184 GaBGE: 185 GSCUT: 1&6 
G80LZ; 187 G808A·G3ZNW; 188 GaOJF: 119 G80LP: ''° GaBCllP: 191 GW3UCB/P: 
192 GSA PO: 193 GIOKV: 194 G•CBZ: 195G8BXJ: 196 G300R: 191GSCBU:198G8BKO: 
199 G8DMY:200G80JM; 201 G8BCL: 202G8CXV: 203G3YEO: 204 G8DJK; 205GBCRN: 
206 G8BRT: 207 G8BRTI P: 20ll G3Ef'X/P: 209 GC3YIZ: 210 GMSBZX: 211 G8BYV: 212 
G3WHK: 213 GM8BOX: 214 G8AN0: 215 G8CX0: 210 G3VNO: 217 G8EAV: 218 
G8CKX: 219 GM8BKE: 220 G8CJO: 221 G80ML: 222 GBOAW: 223 GSOKF; 224 G8EGS: 
225 G8CKV/P; 226 G31SX/M: 227 GSEBI: 228 G8ENL: 228 G3SRX: 230 GW8AZUI P: 
231G8CEX: 232 GM88RM/P: 233 GW4A8R/P: 234 GBEBV: 235 G8BOJ: 230 GBBXC/P: 
237 GSBCO: 238 G8ERW: 239 G3XEB: 240 GISAYZ/P: 241 GBCPG; 242 G3NHE: 243 
G30AO: 244 G4AOE: US G8ABP; 246 G80WC; 247 E12V80/P: 248 G8EJH: 249 
G8AWA: 280 G8FRV: 251 GBEBJ: 2,2 G800C/P: 253 GSEBF: 234 G3XFW: 255 G3WZT; 
255 GSCFl/P; 257 G8ENI; 268 GBAWV/P; 259 G8COG: 280 G3BW: 2iil G8DWT: 262 
G3ZNZ: 283 G3UCS: 264 G4AVX/G8CXC: 285 G3POF: 268 GSBPO: 207 GW8EOH: 288 
G3XTO: 2i19 GBFOE: 270 GBCKY: 271 G8DTO: 2n G3PFR: 273 GW3ZSS/P: 274 
G80YC/P; 275 GSGBH; 278 G88PN: 277 GIERM: 278 G8COW: 219 GaFFC; 280 G8FUI: 
281 GM3EOJ: 282 G3XTT: 283 GSPJK: 284 GM3JFG: 285 GM3ZVB: 288 GBFNI: 287 
GBFIH: 288 GaDHA: 289 G8COW: 290 G8FBL: 291 G3FYX: m G8FIY: 293 G8FOV: 
294 G8AMU: 295 G3HBG: 296 GM3UAG: 297 G3YZU: 2tll GIESY: 299 GSCLK: 300 
G3MYY: 301 G8FAG; JM GBEOP: 303 G3CMH/P: 304 GBFVZ; 305 GBOVS: 306 
GSCDL/P: 307 GW3ZTH: 308 GBEZF: 309 GBFBF: 310 GSOKG: 311 GW3FEC/P; 312 
GM30XX/P: 313 GM30XX: 314 GWaFOL: 315 G8BXC: 310 GM8CHR: 317 G/GW)BAOP/ 
P; 318 GW8FKB: 319 GM3ZVL; 320 GSAOB/M: 321 GW80UP: 322 GSFRX/G<BSW: 
323 GWBBNJ/P: 324 GW8COP/P; 325 G4BBR: 328 G8CIB/P: 327 G4AEO; 328 GSAIH/ 
G3YNT; 329 GM4BHA: 330 GW8ERP/P: 331 GBOVO: 332 G3SEK; 333 G8GPR; 334 
GSEUI: 335 GWBEHK: 336 G8ATY: 337 G4BAU; 338 G3TLV: 339 GBOXS: J.40 G(GW) 
8ACG/P; 341 GWBACG; 342 GBFAL: 343 GW8FOF: 344 G4BBB: 345 G3FPK: 346 
GBFEP: 341 GBGNE: 348 GWBFOF/P: 349 G8GMR: 350 G3ZOO: 351 G8HAC: 352 
GSFRA: 353G8GAU/ P:354 G8GMU: 355 G3XOY:356G8GVA: 357 G8FMK;358G3YSK: 
359 Gl8EWIA; 360 F1CF: 361 G8GLV: 362 G3X WZ; 383 GBFUl/P; 38' G2HDT: 365 
G8FOE/P; 307 G3NYY/P; 368 G3NYY. 

1401Ha 8 onlor Tra,..ml ttlna 8oeUon 
I G3CCH: 2 G3FAN: 3 GIMA : 4 G38LP 5 G3CO: I G311A : 7 G6Nll: I G3EOO; 

I G8HRH: IOG6GP: 11G3LAS: 12G31MV;13 C03PTM114 G6NU: 15GtGN: to 6&KHA ; 
17 G3A OS: 11 G3MRA: It G311HW: 10 GW3MFY; t i G3DA H: Ill G3JEO: 23 <.<.RH: 
24 G3MCS: 25 GSGIM; 29 GtPL: 27 G2NH: 21G3US8 : 21GSTA : 30 G3GZJ: 31 GSCOJ: 
32 G3JYP: 33 GSBBB: 34 G30ZP: 35 G3HCW: 311 G30Y: 37 G3KEO: 311 G3WSN; 31 
G3FIJ: 40 G30KF: 41G3JXN:42 GC2FZC: 43 GSENI: 44 G8CUT; 45 G3NHE; 46 G3ZYC: 
47 G3EHM: 48 G50F: 49 GW3ZTH. 

U"MH1 Rec elvlq 8 eatlon 

I llftSlll$50; 2 1111522322: 3 8ftS158ZI: 4 llRSl5744; 5 NLM7; 8 8ft$2010I; 7 A3470; 
I A 4048: t 8RS21687: 10 A48!1; 11 811523140: 12 llllS>m: 11 AafU/P: I , "*2: 
I\ BRS24S!O: 16 BRS30352: 17 A5032; 18 A6812; 19 8RS311n: 20 8RS31468; 21 A7921; 
22 A6657: 23 A7683: 24 BRS3S794; U BRS32751; 2ii 8RS33823. 

t '4MH1 S enior Recehtlno 8 ectJon 
I llRS15744; 2 AI032. 

UIMHa Tranamlttlno Section 
I G3NNG: 2 G3KPT: 3 G3LHA: 4 G3BNL: ' G3MCS: 0 GBAAZ: 7 G8ABP: 8 G3AHB: 
9G5UM: 10 G8ACO: 11GW8ACG:12GW 8ACG/P; 13G8AHO: 14 G8AEJ : 15 GBAGG: 
16 GSAGU/P: 17 G3PTM: 18 GBAAY/ A : 10 G8AG0/A: 20 G3HRH: 21 GBAJU: 22 
GSARM: 23 G8AOP/Pl 24 G8AUE: 25 GSGN: 26 G8AOA: 27 GBAWO; 28 G8AXP: 
29 G8AHE/P: 30 GBAOO: 31 GSAWW:32 G8AKT; 33 G8ANS: 34 G8ARO: 35 GSAIE: 
36 G3PKT: 37 G8ATK: 38 G8ACP: 39 G8AOZ: 40 G8ARC; 41 G8AVL: <2 G8ART: 
• 3 G5NU: 4' G3FIJ: •5 G3XEB: •B GW8AHI : 47 GSAVX: 48 G8AKQ/P; 49 GBABB: 
50 G8AOC: 51 G8AOC/P: 52 G8ATL: 53 G3UBX: 54 G8AZO: 55 G2WS: 56 G8ALM: 
57 G8AYN: 58 G8BGO: 59 GBAWS: 60 G8AWS/P: 61 G88YV: 62 G3UOK; 63 GSBAK: 
64 G8BCA; 65 GSBIL: ea GBAPZ: 67 G8CKX: ea G8AMU: 69 G3EHM: 10 G80LP: 
71 G3RZG/P: n GSUM (now OTH); 73 G30BO/P: 74 GC2FZC; 75 G8BOH: 76 G3PBV; 
(old OTH): nGICKX/P: 78G2WS1P: 19G8AMUIP: lOG3RZK; ll GIBKft: 12G8ERW: 
83 G8AAC/A : 84 G8CIT: 85 GSAOPIA: 84 G3FRV: 81 GWBEOH; 84 GBFCK: S9 G8FUI : 
90 G80AW/G4BMM; 91 GBEOP: 92 G8AVC/G4AGE: 93 G8CUT, 9-1 G8AUM: 95, 
GW3UC8/P: 96 G3NHE: 97 GW8FOF/P; 98 G48BB: 99 GBFMK. 

u.tMHz Stnlor T ral"ll1mltUng Sectlo" 
1 G3MCS: 2 GSAKE: 3 G3KEO; 4 G2XV: S GIAWS/P: 6 GIAUE: 7 GSA CO: I GSA TS 

9 GIBllb. 10 G3COJ: II G8ARM: 12 G8BCA: 13 G3XEB; 14 G5NU: 15 G3ZYC; 16 
G30AH: 17 G5UM. 

UIMH• ttecel"Jne 8 ectlon 
1 BRS15744: 2 .A5032: 3 A6812 

1.296MH:r: Tr•tt• mlttlne 8 edlon 
1 G3MCS: 2 G<BEL: 3 G3WOG/P. 

•upr•'"• Aw.,d 
I G3MCS; 2 G5NU: 3 G3ZYC: 4 G3COJ: 5 G4BEL. 

Mletowave SKtJon: 3cm 
I GW3RPE/P; 2 G3ZGO/P; 3 GIAPP/P: 4 G3ZKR/P: 5 G3WDG/P: 6 G3BNL/P; 7 
GW3EEZ/P; 8 G8CVS/P; 9 GIAZUI P: 10 GWBCKT/P. 
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READERS who arc having dif'ftculty curing tvi in tele­
vision receivers which have been designed with complete 

lack of consideration for possible interference problems will 
share the writer's enthusiasm for a recent European Com­
missio n draft direct ive which proposes that common inter­
ference standards should entirely replace national standards. 
Manufacturers would be responsible for ensuring that their 
receivers met these common standards. and all equipment 
which conformed could move freely throughout the EEC. 
The German Federal Republic is fortunate in a lready having 
an enlightened administration which takes a fair interest in 
the rights o f the radio amateur as well as chose of the elec­
tronics industry, and sets which do not meet reasonable 
standards are not allowed into the country. 

Your scribe would like to take this opportunity to thank a ll 
those who have helped in the compilation of MOTA through­
out the past year. a nd to wish all readers a happy and pros­
permis Christmas a nd New Year. The RSGB would also like 
to express its gratitude to Dr G . Lange-Hesse. DJ2BC. of the 
Lindau Ionospheric Institute in Germany, for his kindness in 
supplying the information which is used in compiling 
Propagation Predictions. Finally, a very special thank you to 
the editors of the various news s heets and magazines listed 
at the end of MOTA each month-without their help the 
writer's task would be impossible. 

Apologies for an error in the frequency of the Cyprus 
beacon station, 584CY, a s given o n page 766 of November 
MOTA - this should have been 28.ISOkHz a nd not 28,.120 
kHz. 

Top band news 
The October issue of the WI BB 160 Meter DX Bulleti11 
forecasts that the next two or three years will be excellent for 
propagation on the If ba nds . The same publication lists 
QSOs by G3XVY with LU. ZP, CX. ZD9. ZXOVG, 5Z4KL 
and EP during the summer transequatorial tests- the con­
tact with CX3BH is believed to be the first between the two 
countries. A one-page 160m worldwide sunrise/sunset time­
table is available from Gordy Weightman. VE5XU. 3637 
Victo ria Ave, Regina, Sask, Canada, for 50c (or four 
tRCs); a special timetable for a ny particular area can be 
o btained for S I o r eight mes. Congratulations are extended 
to Stew, WIBB. on his recent marriage to his neighbour­
a lady who has allowed him to run aerials and radials 
across her property for many years! 

News from overseas 
Norman Pola n . 9Hl.BX. has writte n to express h is apologies 
to those waiting for his QSL card for the delay in replying. 
Unfortunately Norman's wife has been ill and they have 
both bee n in the UK. They hope to be back in Malta a t the 
end of November and an inunediate start will be made then. 
Norman wishes to thank all who have sent kind letters which 
have done a great deal to cheer up his wife. 

•to Knigbtlow Road, Birmingham Bt7 SQB 
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Ed H opper. W2GT, has kindly fo rwarded a cutt ing from 
the Herald-News dated 22 October. This announces the 
death of Paul G odley on 20 October at the age of 84. Godley 
was a co-worker wi th Marconi. a nd was sent to Scotland in 
1921 to make amateur transatla ntic tests. As a result he was 
the first recipient of a telegram sent across the Atlantic by 
radio . 

The 10th A us tra lian Scout Jamboree will be held at Wood­
ho use, Victo ria, between 28 December and 6 Janua ry. a nd 
will be the meeting p lace for 10.000 scouts. During this time 
a special statio n- VK5BP-will be on the air from 0230 
30 December to 1030 5 Ja nuary, 24 hours daily. Frequencies 
will be: J.8 19, 3,625, 7.050, 14,190, 21, 190 and 28, 190kHz. 
They will have three transmitters. two of which will be on the 
ai r simultaneously on different bands. Aerials wi ll include 
quads , dipoles, and a long wire for I ·8 to 28MHz. 

DX news 
SY5MA has been reported on 14.010 and 21.0IOkHz. and on 
7M H z cw on a number of occasions . Ct seems that he is living 
at Ouranoupolis in Greece but is able to visit Mt Athos 
fairly easily. It is no t clear whether he has already operated 
from there. He will have ssb equipment soon and hopes to 
put Mt Athos on the air quite frequently. 

JA3GZN now acts as QSL manager for the following 
stations : JD IACH. JD JACK. JDl ACM. JDl AFE, J DlAFF 
JDI AHN. JDIATV . JDJ ARR and JA3LWA/JDI. All these 
operated from Ogasawara ls. but in addit ion he can supply 
cards for contacts with JDIAJA. who was on Minami 
Torishima ls. 

ZD9BM closed down on 9 October a nd has been replaced 
by Ian Anderson, ex-VP8GZ. Ian's call is ZD9BT. ZD8JD 
is Gerard. formerly of FB8XX. and is asking for QSLs via 
his home call (F2J D). FR 7 AX is Pierre. formerly 5RSAG a nd 
FMOXF. 3V8DM believes that it may be a long time before 
there is any more activity from Tunisia when he leaves to 
become VE6AIF once more. He is said to be fairly active 
between 1900 and 2100 on 14 .180kHz. 

VE3GCO is currently acting as QSL manager for 
VP2DAE, VP2LC/P, VP2MAC, VP2MF, VP2SM, 8P6CE 
and 9Y4VE. 

ZFIJ A 's call has been pirated on cw but during the period 
27 to 30 September 1973 some genuine cw operation took 
p lace while Richard Limebear was visiting and before he 
received his own ZFI WL call. 

T he British Commonwealth Net now meets on 14.170kH z 
at 1430 on Mondays . Wednesdays and Fridays. The Afri­
kaner Net meets at 1900 daily on 21.355kHz. 

Interesting rumours appearing in West Coast DX 811/leti11 
include news that the Iraq government has signed a contract 
with a USA firm for construction of oil exporting facilities in 
che Arabian Gulf. It is also mentioned that Burma has 
started to case in its a loof attitude to the outside world a nd 
has invited bids from foreign countries to explore for oil. 
In both these instances such actions could be a prelude to 
amateur activity. There is apparently some a ctivity from 
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Paul Caboche, 38 8AD, was the first amateur to come on the air f rom Chagos way back In 1936. His original equipment ( left) 
consisted of a T P T G transmitter running off a 110V battery with the mains connected in series at night time! The receiv er was 
a P hillps 1. v . 2. Paul, who is an electrical engineer, now has a KW2000A (right) p lus linear with 12AVQ, GSRV and T A33Jr 

aerials, and puts out a good signal f rom Mauritius 

another country where amateur radio stations have been very 
scarce for the past few ycars-DK3H A/60 l has been worked 
on 14 and 21 MHz and says that he is in Mogadishu, 
Somalia. 

QSLs for contacts with K5L TH and KH6HDB from Kure 
Is a re being sent o u t by WA3HUP. and KH6BZF says that 
all QSLs that were able to be matched with the available 
logs from the KH6EDY/Kure operation of a year ago have 
been sent out. Unfortunately up 10 30 pages or the logs have 
been mislaid and QSLs obviously cannot be sent out for the 
contacts recorded on them. 

Dxpeditions 
Mention of a visit by WB5BlD to Bouvet Is is still being 
made and he is said to have been heard talking 10 ZS2MI 
about the possibility of such a trip in February 1974. 

" DX News Sheet" 
A most suita ble Christmas gift for anyone interested in dx 
is DX News Sheet. This is a single sheet news bulletin pub­
lished weekly by Geoff Watts. 62 Belmore Rd, Norwich, 
NOR 72T, from whom full details may be obtained. 

Northern Ireland activity periods 
The City of Belfast YMCA Radio C lub is organizing two 
periods during which there will be special activity on a ll 
bands I ·8 to 28MHz o n cw and ssb by G I stations. GI6YM 
(QTHR) offers to try to meet schedule requirements if an 
sac is supplied. The periods of special activity will be the 
weekends or 12-13 and 19-20 January 1974. 

Contests 
T he ARRL JO Metre Contest 
1200 15 December to 2359 16 December. 
Stations may be worked once on cw a nd once on phone. 
USA a nd Canadian amateurs will tra nsmit signal report and 
s tate or province, o thers will g ive report a nd serial QSO 
number s tart ing from 001. Stations which arc not land based 
t ransmi t their ITU region number. Cross-mode contacis 
will not count but contacts via Oscar 6 wil l. and a ll cw con­
tacts must take place below 28,500kHz (except for those via 
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Oscar 6). Two points are scored for each contact. a nd four if 
made with a novice station. The multip lier consists or the 
number or different staies. Canadian call areas (VEl-VES. 
VO). ITU regions (as sent by non-land based stations). and 
DXCC countries contacted. A state or province may not be 
counted again as a country. All entries must be postmarked 
before 21 January 1974 and sent to ARRL. 225 Main St, 
Newington. Conn. 06111. USA. A limited supply o f sum· 
mary and log sheets should be available from G2BVN (sac, 
please). 

The Huni;:arian Contest 
0000 to 2400 23 December 
All bands, phone and cw. Excha nge RS/T plus ITU zone 
number. Contacts between stations on the same continent 
count one point, on different continents three points. Those 
with HA{HG5 count four points, and with H.A5 five points. 
T he mult iplier is the number of different IT U .wnescontacted. 
A summary sheet and signed declaration should be sent with 
logs to: BRAL Contest Committee, PO Box 2. Budapest 
134, H ungary, before 15 January. 

The recent AGCW/DL Summer QRP Contest showed an 
increase or 60 per cent in entries compared with the winter 
contest held in Janua ry, logs being received from 10 Euro­
pean countries and three USA call a reas. Overall win ner 
was O H2BOR with 11 ,571 points. Leading G entries were 
G8PG {I I th), G3 DNF ( J 9th- a fine e ffort with 2W on 
14M l-lz only), and G 4BVS (21st). The next contest will be 
held on 12 a nd 13 January 1974, and the rules will be pub· 
lished in December MOTA. They have been revised to 
include a section for QRO sta tions to compete in working 
QRP stations. GSPG has been appointed UK contest 
manager and will handle all UK logs in future. The success 
of the summer contest is further proof or the current boom 
in low power working on both sides or the Atlantic. 

TOPS C W Club Contest 
1800 8 December to 1800 9 December. 
3·5-3·6MHz cw only. Call "CQ T AC" o r "CQ QMF". 
Contacts with own country count one point, with o ther 
s tations in same continent two points, and with other 
continents three points. Each call area in W/K. VE/VO. U 
and VK counts as a country. Total score is total points 
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multiplied by the number of prefixes (as per the WPX) 
contacted. Entries (which may be single- or multi-operator) 
should be posted before 16 January 1974 to P. Lumb, 
G3IRM, 22 Hervey Rd, Bury St Edmunds, Suffolk, England. 
1P33 2DW. The 1972 event attracted 219 entries. only 14 or 
which came from the UK! Overall winner was OHlLX 
(102,912 points); top UK station (single-operator) was 
G3ESF (24,198 points) with G3PHW (14,219), GM3PLP 
(13,716) and G3XTT ( 11 ,172) following. 
Due to the kindness of WAI PlD, results or the 1973 ARRL 
DX Contests have been received and are as follows : 

Phone Section 
G2QT 476,952 points G3YTU 
GW3NVW 390,133 G4ANT 

3,564 points 

G2FNK 

G3YBH 

GMSAXO 

G5AWX 

G3KMO 
G3MXJ 
G2QT 
GW3JI 
GW3SYL 
GM&RV 
G3APN 
G2RO 

G3VDW 

GMSAXO 

108,204 

53,694 

20,808 

8,748 

1,174,428 
1,058,688 

639,366 
535,068 
369,438 
180,810 
158,598 
127,019 

100,584 

54,441 

(Multi-op) 1,821,232 
G3UBR 

(Multi-op) 
G4ALE 

(Multi-op) 
GM3ZRC 

(Multi-op) 
GW3UCB 

(Multi-op) 
CW S ection 

points G2AJB 
GC5BAU/P 
G3KSH 
G3YBH 
G3CWL 
G4ALE 
(Multi-op) 

G3TBK 
(Multi-op) 

G4BTJ 
(Multi-op) 

GW3UCB 

1, 177,344 

410,880 

24,960 

27,900 
20,868 
11,664 
5,904 
4,599 

993,147 

467,901 

370,722 

(Multi-op) 225,000 

points 

Congratulations to the certificate winners (listed in bold 
type). The Braaten T rophy (for top G ) is won by GJKMO, 
and the M ilne Trophy (for leading non-G UK s tation) by 
GWJJI. G4ANT was leading European multi-operator 
s ingle-transmitter entry. 

Note that in the forthcoming CQ WW DX Contest (CW) 
a new award-the G2LB Memorial Trophy-will be given 
to the participant with the highest score in Europe on J4M Hz. 
G2LB held the record J4MHz score for Europe for many 
years. 

Awards 
The Ten American Districts Award 
This is available to all licensed amateurs and requires proof 
or contac1 with stations in all 10 USA call areas ( I to 0). 
Cross-band and cross-mode contacts are accepted and there 
are no band/mode endorsements. Applicams should send 
QSLs (which should show '"bureau marking of postmark. or 
it must be accompanied by its original mailing envelope") 
plus SI or eight mes 10 Lockheed ARC, 2814 Empire 
A venue, Bur bank, Cal. 9 1504, USA. 

The Worked AU Zones Certificate (WAZ) 
Available 10 a ll licensed amateurs who have proof of contact 
with all 40 of the world zones as defined by C Q magazine. 
Contacts must have been made since 16 November 1945. 
and the award is issued for a ll-cw. all-phone. two-way ssb. 
and mixed modes. A zone map and application form may be 
obtained from G3FKM (sae. please) to whom completed 
forms and QSLs should be sent by UK amateurs for check­
ing. Certified applications should be sent (accompa nied by 
SI or eight 1RCS) to DX Editor, Postbox 205, Winter Haven, 
Fla. 33880, USA. 

866 

AP2KS 
FG7AK/FS7 
FGOAFA/FS7 
FR7AX 
IH9AA 

KAIBL 
KZSPW 
OX3YY 
PJ8DX/ PJ7 

PJtAVN 

PJIGIW 

SY5MA 

TR8SS 

TYBABB 
VPtSYL 
VP2SU 
VP2SV 
VP2VAN 
VRIPC 

VS9FBS 
VKtMC 
VP2MDX 
VP2MYA 

WBCBUQ/8RI 
W8LUV/KB6 
WA5VKJ/0HO 
ZD3Z 
Z08JD 
•Ct AA 
8YSMA 
7P8AM 

QTH Comer 
via SMtCNS. PO Oox 336. 62103 Vis by 3. Sweden. 
via F6A.EV, P. lultard, Hotel Oloue, SO Mont SI Michel, Frnnee. 
J. Irwin. 578 Morrio Av. Apt A-6. Elizabeth, NJ, 07208, USA. 
P. Guannol. BP 109, 97420 Lo Po11, Reunion Is. 
vi• 18AA. Or R. Penllmalil. 28 VI" Flren••· 89100 Rooolo Calobrla, 
Italy. 
via KOSVW, 1100 14th SI. Beltnderl, Iowa, s2m, USA. 
via WA6AHF, 11494 Via Alamitos. Snn Lorenzo, C<tl, 94580, USA. 
Rinn Hoflm1m, 3961 Umanak, Greenland. 
via K2FJ, K. R. Palmer. RFD 3·Wllllston Rd. E Aurora, NY, 14052. 
USA. 
PAOAVN, A. Verroon, Burg va." Houtpleln 33, Vfymon 4032, 
Netherhmds. 
via K4CDZ. F. Ashworth. RFD-2-0ox 353. Lewisville. NC. 27023, 
USA. 
vlo W4KA, L. HolJsman. 10« SE 43rd St, Cape Coral , Flo. 33904. 
USA. 
via DJ510, Max Haas. Nallaer Sir 106. 8671 LlchtonberolDblr, 
Gormany 
TU2BB. Felix Vlol rn, BP 298. Abidjan, Ivory Coast. 
R. Ourl. 6353 Kingston Cl. New Orleans. Ln, 70114, USA. 
A . Samual. PD Box 142. Kingstown. St Vlncenl. 
J . Coldwell, Pnlm Island, St Vincent. 
via K2FJ (oee PJBDX/PJ71. 
vio WA6KOB. G. H. Gnbrlel, 5917 Cobblestone Cl, El Sobranlo. 
Col, 94803, USA . 
via G3LQP. 56 Combe Rd, Tllehurst. Reading, Berks. 
via K6ZOL, Oox t351. Torrance, Cal. 90505. USA. 
via W4PRO, 15 Willow Rd. Hampton. Vn, 23364. USA. 
vl3 WSMYA, 1505 Cedar Ridge Teuace. Euless, Tox"'s , 76036, 
USA. 
via WA6MWG. 4040 Via Opato. Palos Verd Est, Cal. 90274. USA. 
via W6LUV. 424 NE SI, Lompoc. Cal. 93436. USA. 
via W3HNK. Box 14, Norwood, Pa. 19014. USA. 
via OH2N8. Lanslpellonlle 12. SF--00390 Hel•lnkl 39. Finland. 
via f2JD, 17 Ruo Couture, SS La Machlno, France. 
via W2GHK, PO Box 7383. Newark, NJ. 07107. USA. 
via K4KA, Box 4026. Falls Church. Vo, 22044. USA. 
vla G3SGK, Angling Spring Farm, Great MisscndPn, Bucks, 

RSGB QSL Bureau, G2MI, Bromle;t, Kant, BR2 7NH. 

The Worked All Zones Certificate (Single band) 
This version of the WAZ was introduced in 1973 and a ll con­
tacts must have been made since 31 December I 972. Applica­
tions should be made as for the ordinary award but QSLs 
must clearly indicate on which band the contacts were made. 
Applications must be fo r a ll phone or all cw. 

The Ockenden A ward 
G2FUX advises that due to loss of most of the interest in 
this certificate it will be discontinued after 31 December 
1973. Certificates will be issued to all those wi th applications 
in the pipe-line. Ockenden are mosl grateruJ for the support 
which has been given over the years, and it is pleasing to note 
that over £1.00 has been collected. 

RADIO COMMUNICATION December 1973 



The Curacao Certificate 
This is normally issued for contacting three PJ2 stations 
and costs 10 IRCs. However, the award will be issued free 
of charge to those who contact three of the s tations using 
the specia l PJ I prefix during the month of December 1973. 
Applications. including QSO deta ils, should be posted by 
a irmail to reach VERONA, PO Box 383, Curacao, Nether­
lands Antilles, before I February 1974. 

Odds and ends 
The latest developments involving G3EPU. the 1>irating of 
whose call was mentioned in July MOTA, resulted in his 
callsign being omi11ed from the latest issue of the Amart>ur 
Radin Cullhvok. This was due to an error at 1he M PT and 
Ken wishes it to be k.nown that he is s till fully paid up and 
licen~ed. and that he is nor a pirate! His fu ll QTH is 32 
Strathcarn Rd, Wimbledon Park, London SWl9 7LH, and 
his telephone number is OJ 946 1390. 

Brian King, GJSGK. now has the callsign 7P8AM, and 
says that he is at present using an FTI OI transceiver and 
G5RV aerial. He is active mostly on 14 a nd 21 MHz from 
1500 to 1600 (weekdays) and J 300 to 1600 a t weekends. 
Hospital work means tha t he may have to QRT suddenly on 
occas ion. and also that he finds difficulty in trying to keep 
schedules. QSLs should go to the bureau under Brian's 
G3SGK call. or to the address in QTH Cvmer. 

Allan Papworth. GJWUW etc, was in India in early 
November and hoping to obtain a VU licence for use during 
a short stay. 

Band reports 
G3R FG and others have drawn attc.!ntion lo the apparent 
27-day cycle in periods of good 1>ropag;Hion, and the former 
a lso points out the moon travels around 1he c.!arth in 27 days 
7 hours and 43 minutes. A rough check which he carried out 
seemed to show that the best condition• were during the 
five days after a new moon- further study seems to be in­
dicated. 

The CQ WW DX Contest (phone) seems 10 have coincided 
with excellent condit ions, even on 28MHz. and GW6UW 
is reported 10 have worked all W districts during the event. 
One wonders whether there would have b:en any activity 
on the band had there been no contest taking place. 

Very many thanks 10 the following for supplying informa­
tion from which this section was compiled: G2BOZ. G2CDT. 
G21 1KU. GJDO. GJH B. G4RZ. G5J L. G6G H, GSMY. 
GJAAE. GJGVV. GJLPS. G 3NKQ, G30RP, GJRFG. 
G3XYP, GJZDF. GJZUJ. GC4CHY. GW413LE. DR S 
17567, BRS l7991. BRS31301. A8298, AS306 and A8312. 

Stal ions printed in italics were using cw. the rest ssb. 
l ·SMHz 0000 111/AXA. 0 100 W/88, W2D£0. 2300 

KV4FZ. 
J ·SMHz. 0000 WA5 VKJIOHO. OSOO DLIRK/ flBO. 

V/'2M DX. 0600 ZMJFZ. 0700 KZ5CQ, ZL4s HJ, LT, NH. 
2200 UAOAG. U D6DFF. XV5AC. 
7~1Hz. 0000 EP2TW. 5U7DB. 0100 CR413S. 9Y4T. 0300 

CllAW.\1/ (Canada). C.\l/8JH. CN8CF. CR71Z. Vl'2s MAN. 
MDX, 4KIF, 8P6£U. 0400 KG4AA. G3.WZV/ VP9. 0500 
KL5PW. PYs. ZLs. 0600 CTZA K, HC2VL. HRJ RF. KS6DH, 
YN9MQ, ZK2UD, 5WI AU, 9H IH E. 0700 £A9£W, 
OJOAM, Tl2CF, VK 7AZ, ZLs. 0800 YVIA D. 0900 HR I RF. 
1600 V ISLAG. 1800 OD5LX. 2000 CR413S, CR71C. JA6YB, 
M P4BJS. VKCCT. VQ9s D, GP, 4S7Al3. 2200 CN8H D. 
2300 XV5AC. 
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D ick Allisette, GC4CHY, has been on tho ai r since 14 July and 
expects to be active during the Christmas v aca tion from his 

home in Guernsey 

14MHz. 0700 AXOCC. K AIBL, VK9FV. ZD3Z. 0800 
K L 7MF, VA8CD, VK9FH (New Britain). VK9s FV. LN, 
3 D2£K. 0900 rU5FX, FK88V. JAs. KX613U, VK9RH 
(Norfolk Is). ZLs. IOOO KV41G. VP2MDX. 11 00 FK8s BU, 
BV. VK9JK, VP2M. 1400 KL7MF. ZC4ASG. 1500 VS9MB, 
W6/W7, XV5AC. 1600 VK9XI. VQ9R/ F. ZS2MI. !700 
C R3WB. WB6G PT/VQ9 (Chagosl. VS9FBS. XT:?AA. 1800 
FGOAFA/ FS7, K H6BB, VS9MS, 9M2CX 9X5NA. 1900 
FP81JR. VP2£N. ZD7s FT. SD. 4KI D. 4WI BC. 2000 
FOZZ/FS7. TU4AG. VP2s AZA. MJK. 8P6EX. 9Z4LO 
(= 9Y4). 2 100 PYOAO. VPSMS. Dl2GG/ YV5. ZD8RW. 
2200 FL8BH . JAs. K M6BI. VP ISYL. VP2VBU, ZD3M. 
2300 CR5AJ, HC!FNf. f/KOBKX. MP4nJS. VK6WC. 

21Mllz. 0800 KC4USP. S >'5MA. 5N2ABG . 0900 
KG<iSW, VK9s, EM. MC. XV5AC, ZL~. IOOO DURK/ HBO. 
VS6A W, 5134ES. 9K1 DC. 11 00 K11611Q. KG61AR. VK9MC 
(Papua). 4L6A. 1200 AP2ZR. CR5AJ. PB8XA, YB3HC, 
zmFT. 5X5.VK. 1300 HC5GL.SQ5L( = SP). 1400 FR7AG, 
VQ91lPIF. XW88P. 6 l'5MA. 1500 FLSBH. FR7AX. 
TN8BI . VQ9s GP. M l. JE IKC <= HPIKC). 1600 VP2Ms, 
W6s. 3V8DM, 4W/IJC. 5T5FP. 1700 VQ911CS (ASIOVC Is). 
1800 llCRGI. ZFIGWIVP7. VPSKF, W7Sl.-11. ./Kl D. 1900 
K5QllS CE3, FGOZZ. XEl llJ . 

Z8Mlil. Reported open inm Europe after 2400 on 22 
October. 0800 A2CCY. XV5AC. XWSA L. YBOABB. 
9M2CJ. 0900 UA9 . VK6» IOOO A-I~. A6s, JY6UMN, 
VK SOM. ZD3Z. 1100 FR 7..IX. py,, ZSs. J B8MS. 9J2s. 
1200 FG7XT, TRSDG. VUDK. Wl.2.Js, ZD7FF. 1300 
C PI EV, CT2Gll. FY7A L. VP2._, ZF IGW/VP7, W l.2.J . .+,8. 
9s. ZSs. 1400 CR6s. CX813E, FGOAFA/ FS7. PJ8DX{PJ7, 
PZ I C. VP /SY, 9Y4DWS. 1500 A:?CJP. C R5AJ. FR7A H, 
EL>. ET3USE. PJ9G IW. TU2EF,4C9AA (Mexico). -IWI BC, 
9Z-ILO. 1600 CE3PY. CR7s, EA9EJ. TJI EJ. VP2VBU. 
VPSKF. YNIDS. ZSs. 1700 CESAG. C R4BS. 5B4AP. 
9LIJT. 1800 l lKOBKX. LUs. PY -. W9JFE/VQ9 (Chagos). 
1900 CE-IKU. ZP5HZ. 

Very many thank · to all correspondent~ and especially to 
the following for items obtained from their publications : 
Lon!.: Skip (Nirk Sawchuk), the West Const DX Bullet in 
(WA6AUD}. DX'prcss (PAOIN.-1/PAOTO). DX News Sheel 
(Geo.tr IV011s). the 29 OX Cluh cwslcltcr (Geort:<' , 11/1111), 
World Radio News, and 1hc DXcrs Magazine ( W48PD). 

Please send a ll items for J anuary issue.: 10 reach G3FK M 
no later 1lian 28 l'ovcmber. and for February issue by 9 
J anua ry. 
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Propagation Predictions 
Conditions will become worse In December compared to the two 
previous months. Short days mean shorter hours of communication 
on the hf bands and the 12 MUFs are lower than In October and 
November. 

28M Hz will be open very rarely for dx traffic, and short skip 
conditions will also be rare on this band compared to the summer 
months. Only South and Central America. Africa and south and 
south-east A sia will be heard with certainty on 21 MHz, but early 
sunset will mean the c l<.>sing of dx around 1700gmt. 

In contrast to 21MHz, 14MHz will be open for traffic with all con­
tiner11s, but dx traffic wlll cease after 1930gmt. The best chance for 
WAC on this band wlll be between 0700 and 1200gmt. Seasonal con­
ditions favour dx via the indirect path on 14MHz, and communication 
with South America and east A sia should be possible before noon. 
On favourable days traffic with Hawaii should be possible via the 
Indirect path between 1600 and 1700gmt. 

As 14MHz closes so early, 7MHz wil l become more important for 
dx traffic. Basically, dx is possible on 7 and 3·5MHz when most of the 
path lies In darkness. This is even more Important for 3·5MHz than 
7MHz: ORM permitting, It should be possible to reach eastern North 
America from about 2000gmt, South America from 2100gmt and 
Japan from about 1330ornt on 7MHz. During th& latter part of the 
night, traffic with North America will be Interrupted now and again 
as frequencies drop too low, the same might occur now and again 
In traffic with Japan after 1900gmt. 

Local traffic will be Interrupted by the dead zone on 3·5MHz dur­
ing the second half of the night. 

The provisional suns1>ot number for October 1973 from the Swiss 
Federal Observatory was 33·0. Solar activity was concentrated at the 
beginning and end of this month with several days In the middle of 
October showing a total absence of solar activity. The predicted 
smoothed sunspot numbers fo r February, March and April 1974 are 
26, 25 and 24 respectively. 

14MHz DECEMBER 1973 

us A - Eost W1- 4 s ' . ' : I I 
USA - West W6,7 s ' : ! ' ~ ' ! ' ' 
Coribb¢on 6Y5·FM·TI s ' : ' ' ' ' ' I I 

Brozrl PY s= ~ . . 
Soutn Africa ZS s= : II' ~ I 

' 
SEAsla HS,9M2 s ' : ' ' : . I I 

s I I I : . I 

Austra llo Vt< ' I I ' I ' :trO;D ' ' I I L I I I ' I I 

s I I ~: I ' I I 
Jopon JA ' I I I I I 

L I I ~ ' ' I ' I ' ' ' I I 

I I I I I 

Tim¢ (GMT) 00 02 04 0608 1D 12 14 16 18 20 22 24 
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USA-East W1 - 4 s : : : : IC?ZZZCl I I 
USA-W¢St W6,7 s I I ' I : o: I I 

I ' I I I ' CorlbbMn 6Y5-FM· Tl s I ; i I I ' I I ' I 

Brozll PY s : I I I I 

' I I I 

South Ar rrca ZS s ' ' ' ' ' I ' 
s E Asia HS,9M2 s ' ' I ' : : ' ' I I 

Australlo VK s ' ' ' ' . I 

' I ' ' I I 
I I I I 

Tim¢ (GMT) 00 02 04 0608 10 12 14 16 18 20 22 24 
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Coribb¢an 6Y5·FM· Tl s I 
I 
I I 

I 
I c::::::J I I 

Brozil PY s I I : le: c:::J : ' : 
South Africa ZS s I I ' i I 

' ' I I 

SE Asia HS. 9M2 s I I :~ : : I : I ' ' 
Australia VK s : ' :o : : I I : I I I 

Tim¢ (GMT) 00 02 04 06 06 10 12 14 16 16 20 22 24 
S .... 
Short poth C==:J 1-Sdoys f1ZlZZZ2ll 6-20doys 
L .. 
Long poth - Op¢nings on more than 20 doys In th¢ month 
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The Leicester 
Exhibition 

For t he second consecutive year the Granby Halls. Leicester, 
were the scene of the Midland A mateur Ra d io a nd Elec­
tronics Exhibition organised by the Amateur Radio Retailers 
Association. The majority of the exhibitor- were names 
familiar to the readers of Radio Co111n11111ic111io11. 

Th·e emphasis seemed to be on commercial equipment 
and few stands had any apprecia ble q ua ntity of kits or 
compo nents . There were exceptions and in the H eathkit 
range there are several new models including the HW-202 
for I 44MHz fm, which is currently under review by the 
Society. 

Surplus mobile system radiotelephone equipment, bo th 
as complete units and as modules and components, was in 
evidence on a number of stands. In contrast. 13urns Elec­
tronics d isplayed examples of thei r new conununicmions 
modules (available as kits} and a great variety of components. 
Considerable interest was shown in the Scopcx 4 D- 10 dual­
t race solid-state oscillosco pe with a bandwidth of de to 
IOM'E-lz. At a price in the region of £90 thi.s appea rs w be 
bringing current production test equipment within the reach 
of the radio a mateur. A unit such as this would be an asset 
to a ny club workshop. It is hoped to review this scope in 
Radio Ca1111111111ica1io11 in the near future. 

A s tat1d a lmost entirely devoted to ne\V components was 
that of J . Birkett of Lincoln, and judging by the bulging 
pockets of the visitors the acquisition rate was high. 

The RSG13 stilnd, tra nsported, ilssembled and manned 
by a team cornpri,in!I GJMVV, G31Cl. G3GJW, G3VPK, 
GSAXA a nd GSGBM. logcther with other transitory 
helpers , concluctc<l a br isk bus iness in publications. pilrli­
cularly the new 1974 RSGB Amateur Radio Ca/lbook. Pre­
publication copies of the new Teleprinter Handbook were on 
view and a rmmber o f orders were taken, including one of 
500 copies from Ham Radio J\1/agazi11e. Many new members 
were enrolled, subscriptions taken and a variety of queries 
dealt with. This was the first appearance of the Society at 
the Leicester Exhibition and. in the opinion of those present. 
the expenditure and effort was well worthwhile. The only 
itrumbles aired were those heard after a long day on the 
concrete noor of the Granby Halls, which seemed to have 
an unyielding quality. 

Overseas visitors to the show were Ham Radio Magazine 
and Venus Scient ific Inc. Skip Tenney, who came ov.:r from 
the USA specially for the exhibition. was o n hand to accept 
new s ubscriptions. deal with queries (mostly resulting from 
postal delays}. and to sell Ham Radio Magazi11e eas ibinders 
and the new Ham Radio Notebook, Venus Scientific displayed 
their SS2 Slo-Scan Monitor and accessories. Slow scan is a 
growing interest within amateur radio and the SS2 monitor 
incorporates several new features in a compactly styled 
presentation. It is anticipated that the Venus equipment will 
be available in Europe in the near future. 

Attendance at the exhibition was said to have been about 
5,500 persons, with more than half of this number passing 
through the turnstiles on t he Saturday. At the time of 
writing there is no information on the possibility of a similar 
event in 1974 but it would be a pity if the exhibition cannot 
be a permanent feature of the amateur radio calendar. 

G2BVN 
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Radio amateurs as pioneers 
of progress in rad io 

technology 
Address delivered by Mr M. Mili, Secretary-General of the 
/111ematio11al Tcleco111111u11icatio11 U11io11 011 JO June 1973, 
during a meeting of the J11tematio11al Amateur Radio Club. 

"Thanks to radio amateurs, transatlantic hf communication 
will celebrate its first 50th anniversary this year. It was in 
the winter of 1921-22 that radio amateurs in the USA 
organized a ser ies of transatlantic communication tests. 
They sent an experienced radio amateur, Paul Godley, 
with the most up-to-date receiving equipment of the time 
and with an aerial designed by another radio amateur, H. 
Beverage. to Ardrossan Moor in Scotland, where he was 
able to receive several amateur stations in the USA. 

"At that time, the wavelength used corresponded to a 
very simple a llocation table prepared by a preliminary 
conference in Washington: 
Wavelengths above 6.000m - transoceanic communication 
Wavelengths between 3,300 

and 6.000m 
Wavelengths between 2.650 

and 3,300m 
Wavelengths between 2,050 

and 2,650m 
Wavelength of l,550m 
Wavelengths between 275 

-<:ontincntal communication 

-ships 

- government broadcasting 
- aeronautical service 

and 285111 - police 
Wavelengths below 275m - radio amateurs 

"It will be seen that the enormous part of the spectrum 
below 275m was simply 'given' to the radio amateurs, as 
the professionals of the time were convinced that those 
waves were 'no use' and certainly could not be used for long 
distance communication . 

''Nevertheless. the radio amateurs organized a new series 
of tests in the winter of 1923-4. On the memorable night of 
28 November 1923 (27 November in the USA), the French 
radio amateur Leon Deloy. 8AB, of Nice was able to 
communicate on I IOm with Fred Schnell, IMO. a radio 
amateur in the USA. That was the beginning of the epic 
era of radio amateur communication. 

"During a series of prop;igation tests between 22 Decem· 
ber 1923 and 10 January 1924, 96 amateurs in the USA 
heard 20 in the UK, 14 in France and 6 in the Netherlands. 
In 1924, the same L-eon Deloy succeeded in getting into 
touch with the antipodes on 9Jm and communicated with 
the New Zcalander Smith. who used a wavelength of 86m. 

"That was also the beginning of the era of long-distance 
continental communications- more difficult than trans­
oceanic communication-with a link established by Fedor 
Lbov, RI FL, between Nijni-Novgorod (now Gorki) and 
a station in what was formerly Mesopotamia. Three decades 
later, radio amateurs throughout the world performed a 
similar exploit by listening to the first signals of the Soviet 
Sputnik launched on 4 October 1957 and making the first 
observations on space to earth propagation. 

"At the present time, some 500,000 radio amatettrs keep 
voluntary watch all over the world, prepared at all times 
to lend their services to science and humanity. Let us take 
one of the most recent examples of this activity, which 
also concerns the IARC. Exceptional solar events took 
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place early in August 1972 and the International Union of 
Radio Science (URSO declared the period between 26 July 
and 14 August 1972 to be a 'Retrospective World Interval'. 

"The International Amateur Radio Club took that 
opportunity to invite radio amateurs throughout the world 
to send it their observations, in connection with its con­
tribution to the Propagation Research Competition. (CPR) 
The response was most encouraging: over 200 radio 
amateurs in 23 countries have so far sent over 5,000 
observations, and this number continues to increase. 
During this meeting, IARC officials will announce the 
provisional results of the competition and will draw con­
clusions from the experiment. 

" I wish to take this opportunity of congratulating all the 
participants in the competition and wishing them further 
success in an activity which has undeniably rendered ser­
vices both to scientific progress and to humanity." 

R.AYNET I 
by S. W. LAW, G3PAZ• 

The meeting of the Raynet Committee on 3 November was a lltlle 
too close to our press deadline for a full report to be presented In 
th l s Issue. However, it may be said that there was much ground to be 
covered In the few hours available and that Exercise Diamond 
reports were not the least of the mailers to be covered, apart from 
other exorcise reports from several of our very active groups. 
Correspondence from many quarters also has to be carefully 
considered and can often result In considerable debate If cogent 
points arise therefrom. 

One main point stands out above all others: this Jubilee year of 
1973 has obviously had a particular significance attached to the 
two final digits! A very good year indeed. and as we approach the 
festive season the committee would like to convey to all our 
members Its thanks for their support coupled with the traditional 
good wishes for a peaceful and happy Christmas uninterrupted by 
any call-outs. Our regards and good wishes are also extended 10 
those of the user services who have so ably and wltllngly worked 
with us In liaison for the common good. 

A look to the future 
We have menlloned before that 1974 heralds the 21st birthday of 
the radio amateur(s') emergency network, originally conceived In 
1953 due to the efforts of the RSGB and now generally known by the 
euphonym "Raynet" (our apologies to the purists who would 
rather we had used "raenet"; we think the deviation from exactitude 
conveys a lltlle more punch and Is of greater appeal to user services 
and the public alike). The avoidance of the transmission of the 
Initial s RAEN over the air has been explained before; for the 
benefit of new readers any four-letter combination such as th Is 
may form the type of callsign used In maritime operation and 
therefore Is not permissible for use on the amateur frequencies. 

The Raynet Committee is considering the posslblllty of some 
special event to mark our 1974 "coming of age" and suggestions 
from members are welcome. Possibly those members of the 
original committee who are still with us might have some ideas on 
the mailer? We should be glad lo honour our progenitors in some 
way by proving our continuing efforts to uphold the groundwork 
and concept lald down by these dedicated workers. 

Dated? 
W e have noted that a certain publication for the amateur operator 
unfortunately contains some rather misleading Information about 
Raynet frequencies In its 11th edition. This will be brought to the 
notice of the compilers in due course end we trust will be rectified 
In future editions. 

• 130 Alexandra Road. Croydon. SurTey, CRu 6EW 
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VHF NFD, 1973 
RESULTS 

Despite a wide bell of Inclement weather which swept across the 
country from the south-west. VHF NFD once again attracted more 
Interest than any other event In the Society's contest calendar. 
The total number of groups taking part was not significantly lower 
than last year's record figure, although from the evidence provided 
by the 427 cover sheets it seems llkely that the average number of 
operators per group was, In fact, slightly loss than In 1972. 

Different operational procedures, equipments and regularly 
occurring callsigns characterixe the individual amateur bands to 
give each Its own particular atmosphere. VHF National Field Days 
have, In the past, influenced these characteristics very llttle, and 
each section of the event has faithfully reflected the current trends 
and facets of their respective frequencies. VHF NFD 1973 followed 
this general pattern, at least so far as 70MHx, 432MHx and 1,296MHx 
were concerned, but on 144MHx the recent explosion in the number 
of stations with ssb transceivers has been so dramatic that operat­
ing on these frequencies In a major event has been revolutionlxed 
In less than 12 months. 

Although approximately three-quarters of the groups taking 
part In this year's contest possessed lacllltles for sideband In one 
form or another, there remained a slxeable minority who could 
work 144MHz only with outdated equipment. It was not surprising, 
therefore, to nnd contestants who experienced d ifficulty in raising 
the Contlnental dx where an even higher proportion of the stations 
are solely ssb. It may be that when this revolution has stablllzed, 
the minority will come to accept the handicap of a less fashionable 
mode of transmission with more equanimity, but while so many 
popular ssb transceivers lack the nexlblllty of the older type receiver 
II Is Inevitable that stations will not have their calls answered. The 
restricted tuning range of these lranscolvers tends to concentrate 
more than half the stations on the band Into a few hundreds of 
kilohertz , thereby aggravating the Interference problem and adding 
to the frustration of those who adhere to "rock-bound" frequencies 
outside the hallowed channels. 

There were a few contacts made In the cw portion of 144MHz, 
and valuable points were scored on this mode, but the popularity 
of the key diminishes year by year. It Is difficult to say ii this Is due 
to a steadily Increasing number of Class B licences, or if the advent 
of ssb Is the root cause, but the fact remains that VHF NFD 1973 
had fewer cw QSOs to its credit than any previous VHF Field Day. 

All these factors contributed to the many reports of poor propa­
gation conditions prevailing throughout the contest. and while 
these were, at the best, only average, plenty of dx was worked from 
sites all over the country. Few leading stations failed to make 
contact with six or seven dlflerent count ries, and almost all were 
more caustic about the weather than about the propagation. 

Although 144MHz logs account for not more than 40 per cent of 
the entries submitted for VHF NFD, the 427 cover sheets which 
accompany them contain nearly all the comments regarding tho 
event. It was not surprising, therefore, to nnd most of the criticisms 
regarding the abolition of the 25W power rule were conflned to 
this band. The VHF Contests Committee was bracing itself to 
receive a deluge of complaints from contestants whose receivers 
had reacted unfavourably 10 an overdose of rf radiation, but as so 
often happens the anticipation proved far worse than reality. 
Several complaints of splatter, spreading and overmodulation 
were made against specinc stations, but none were corroborated. 
In consequence, the s ignals radiated during VHF NFD 1973 proved 
to be the cleanest on record with every contestant taking extra 
care to ensure that he, and the station for which he was responsible, 
conformed to the vhf operators code of practice. 

Thero were, In fact, only a small minority who took lull advantage 
of the Increased power llmll, and even though those who would 
prefer 10 see the 25W rule re-Imposed outnumber the advocates of 
high power by over two lo one, the committee has yet to be pre­
sented with a really convincing argument In support of reinstating 
the 25W limit next year. The Issue seems to be mainly one of 
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personal preference, and Indeed several contestants were con­
vinced that their scores were In no way enhanced by the use o f 
high power. 

In a ma}or contest, the 144MHz band Is now seriously over­
populated throughout Europe, and II this section o f VHF NFD is 
not to degenerate into an annual rat-race, steps wil l have to be 
taken to encourage an appreciable exodus to the less populated 
bands like 432MHz. 

D uring this year's contest, 432MHz suffered more from conditions 
and circumstances than did any other band. Neither the weather, 
nor the propagalion, proved to be pnrtlcularly helpful, and the 
absence of Contlnental activity due to the opposing Interests of 
the IARU 144MHx Contest conlrlbuted to the lower than average 
scores returned by most groups. 

Some lifts did occur during the Sunday morning, and a few good 
dx contacts were made along a north-south path, but In general 
only mediocre conditions prevailed throughout the contest. The 
true level of activity was. In fact, not as low as most groups belleved, 
and even though several stations found themselves scraping the 
bollom of the barrel long before the end, the logs entered for the 
432MHx section compared quite favourably with previous years. 

Most o f the groups operated l,296MHx and 432MHz under the 
same callslgn, and it Is very doubtful If those stations who elected 
to divorce the two bands gained any advantage from the extra 
time available for each frequency, Only six 432MHx stations used 
the maximum licensed power; the remainder being quite content 
to use equipment running a modest 10 to 30W Input and high gain 
aerial systems. 

The number of groups operating ·1,296MHz Increased again th is 
year, and while only nve additional slatlons entered logs In this 
section, the Increase was the more significant because it was 
against the trend on the other bands. The strong winds which 
covered most parts of the country made the alignment of even the 
smallest dish difficult, and more than one group complained that 
their waveguide served only to nil up the pa cavity with rainwater. 

Comments, other than those about the weather, were few, but 
some stations did express their annoyance at groups who went 
over to l,296MHz only when they had exhausted 432MHx. Condilions 
had deteriorated by the Sunday afternoon, and In consequence 
valuable points were lost. Al least two groups made a strong 
plea for more cw on t,296MHz, but as more and more GS calls are 
becoming Interested in these frequencies, II is difficult to reconcile 
the call for more cw with the growing populatlon. 

In contrast to the operators of all o ther bands, the groups who 
are devoted to 70MHz comment llt! le. They seem quite content to 
make the most of the Increased activity which VHF NFD provides. 
This remains the one band where cw contacts are still considered 
essential to a good score, and where old standards and procedures 
are maintained year alter year. The regular users of the band seem 
quite oblivious of the advantages of ssb and co·channel working, 
and although a few progressive groups now th ink in terms of 
elaborate, high-gain aerial arrays for VHF NFD, the basic receivers 
and transmitters would not have been regarded as anything 
sensational 10 to 15 years ago. 

Nevertheless the 70MHx band always contributes Its fair share of 
points 10 the grand totals, and few groups would ever contemplate 
reaching the top 20 places without a 70MHx contribution. Activity 
between lleld days and other contests, however, Is abysmal ; so 
much so that the VHF Contests Committee Is compelled to ask II 
groups are really Interested In 70MHx remaining a part o1 VHF NFD 
when their equipment Is obviously laken on the shelf once a year, 
dusted down and used only for this one essential pur ,Jose annually. 

The 70MHz section of VHF NFD 1973 ran true to form. Comments 
were almost non-existent; conditions were fair, and scores were 
slightly up on previous years. 

Each year the VHF Contests Committee flnds It necessary to 
remind competitors that the rules of the contest require the logs 
for each band to be accompanied by a separate 427 cover sheet, 
and that If the entries are to be Included In the overall results table 
It i s essential that a summary sheet Is Included so that the logs 
and callslgns of a group can be correlated alter adjudication. This 
year more competitors than ever failed to provide the correct 
paperwork to cover their entries. In consequence, the committee 
regrets very much that some group entries may have been omllled 
from the overall results table. 

A ll current 427 forms, log and summary sheets are printed on 
A4-sixe paper and are readily available lrom any member o f the 
VHF Conlests Committee, or from RSGB headquarters, upon the 
receipt of an sae. It is appreciated that occasions may arise in 
which a contestant Is not able to obtain the correct entry forms 
before the last day of posting ; m these circumstances, the com­
mittee will accept an entry provided some attempt has been made 
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to write out the essential information on a separate sheet. A 
handwritten 427 should always contain a signed declaration, the 
name, address and callslgn of the group, together with the claimed 
score. Summary sheets must llsl all the callsigns and c laimed 
scores of all the stations whose logs are to be combined in the 
group entry. Logs which are posted under separate covers wil l be 
combined automatically only If accompanied by a summary sheet 
fisting the stations comprising the group entry. 

c.s. 

OVERALL RES UL TS 
Potn Group 

1 Pye· Tal a co m-
municatlons CG •. 
March & OARS •• 
Mldl1nd ARS 

4 Suney RC Club . 
$ Alb1lght &. W iiton 

A.RS and Cae­
aa1omagnu1 VHF/ 
UHF CG •• 
Crawley ARC • 
Golden Valley 
VHF CG 
Mnrcon1 AC • 
Ounalnblo Downs 
RC .. 

10 North Llvorpool RC 
11 Vorulem ARC 
12 Rodlo Socloly of 

Harfow . 
t3 Hor1ham ARC 
14 Solop ARS 
ts Bournemo~lh/ 

Poole VHF Gp 
18 Soulh Dorset RS . 
17 AERE (Harwell) 

ARC 
18 Sou lhamolon 

RSGB Go . 
19 Cornish RAC VHF 

Gp • .. 
20 Southdown ARS .. 
21 Worlhlno DARC 

end Ad1.u CG 
22 Sullon Coldfield 

RSnndVHFGp . 
23 SOUlh Coaat VHF/ 

UHF Go •• .. 
24 Lelcuto1 RS end 

VHFGp . 
25 W att Kent ARS .. 
26 East Kent RS •• 
27 Echtllord ARS •• 
28 Sal lash DARC 
29 Pennln• VHF CG 
30 CtySIOI Palace 

DRC 
31 EH t Nolts CG . 
32 Mld·Hert• ARS •• 
33 A ddl1combc ARC 

{ 

G8FISJG3JFD CG 
34 "Mo and My 

Frl onds" • . .. 
36 Soulhond OARS 

and G4KF CG 
37 Wene• ARG 
38 Slode R & SS 
39 Chichester OARS 
40 Yoovll ARC 
41 North W ales CG . . 
42 C••Y Volley RS 
43 No<lo'" ARC •• 
44 BloO pool A f ylde 

ARS •• 
•S Hull & OARS •• 
•6 Pontypool RSGB 

Gp • •• 
47 Preston ARS 
48 Gralton RS 
49 SheOord & OARS 
50 Solihull ARS • • 
51 S on.land & Wtrrnl 

CG .. • • 
52 Luton VHF Gp .. 
53 Wnkoflold & DRS 
54 Soulh ol Scotian~ 

VHF/UHF CG .. 
55 Swindon & DARCI 

Plci1sey Semlcon­
duc1or1 CG 

Points 70MHr 1C4MHr 4JZMHr 1,296MHr 

10,794 
7.848 
7.531 
7.171 

7.061 
6,936 

5.eoJ 
5,577 

5,468 
S.434 
5.111 

s.oss 
4,909 
4,908 

4.845 
4.842 

... 689 

• .646 

4.500 
•.•eo 

4,477 

4,431 

4,t96 

4.186 
4,138 
4, 126 
4,0S9 
3.983 
3,858 

3.816 
3,717 
3.689 
3,547 
3.407 

3,407 

3.305 
3.270 
3.266 
3,223 
3.194 
2.999 
2.956 
2,851 

2.845 
2,!!07 

2.687 
2,677 
2,581 
2.438 
2,409 

2,405 
2.383 
2,281 

2,276 

2.254 

GW5PI GW3PYE GW3SXK GW3SXK 
G3VCV G3REH G3PMH G3PMH 
GW3MAR GW3BA 
G8TB G30DY 

GW3YJH GW3HAZ 
G2RD G2RD 

GW3YRJ GWJOXD GW3SLJ GW3SLJ 
G3TR G3WSC G3GRO G3GRO 

GW4ABR GW•BBR GW3RPO GW3RPO 
G3ZLO G3JTW G3WYT G3WYT 

G3ZFP 
GW3TPF 
G3JKB 

G3TUX 
G3NPF 
G4AZS 

G3ZXD 
G3VPF 

G3NNG 

G3MRA 

G4ADV 
G3XUS 

G3YHM 

G3RSC 

G3ZCI 

G5UM 
G3WKS 
G3XDV 
G3TDR 
G4CDU 
G3VVT 

G3XFT 
G3YCT 
G3AAZ 
G3XJD 
G3JFO 

G3UHN 

G4KF 
G3ZTZ 
G3ZllK 
G31SO 

GW488U 
G3TAA 
G3ZIG 

G3NJN 
G3POY 

GW3VXC 
G3KUE 
G3ZKE 
G3XTO 

GW31TZ 
G3WDS 
G3WWF 

GSDDC G3VZV G4ARD 
GW3XMG GW3VXK GW3VXK 
G3VER G3YHY G3YHY 

G3EFX 
G3TNO 
G3SRT 

G3PFM 
G3SDS 

G3PIA 

GSFAB 

G3XC 
G8BOX 

G3WDR 

GSOMC 

G3JHM 

G3LRS 
G4BKG 
G4ATX 
G3UES 
G4AZY 
G3JIJ 

G3FZL 
G3TBK 
G48WY 
G4ALE 
GBFIS 

G3SHK 

G!OK 
G3RZV 
G48RT 
G31ZD 
G3CMH 
GWBCOP 
G3YGR 
G4AUN 

G3SEK 
G3AMW 

GW48LE 
GBEJB 
G3AFT 
G3FJE 
GW3GEI 

G3HBR 
G3WZT 
G4AZV 

G3DBD 
G3RZG 

G2CXT 

G3SOU 

G2BHW 
G3WOK 

GBBDJ 

G8AVH 

G3NNW 

G3TOF 
G4BOD 
G4AJC 
G3HZL 
G3WKF 

G3VCP 
G3SHY 
G3WGC 
G3WRR 
G3JFO 

GSCLY 

G3YOA 
G3NIL 
G3SRS 
G2DSP 
GSA FA 
GWBAHI 
G3RCV 

G8GBY 

G3HBR 
G3WZT 
G3UOH 

G30BD 
G3EGV 

G2CXT 

G3WDG 

G3WOK 

G8BDJ 

G3XXJ 

G3JVL 

G8BMF 
G4BOO 
G4AJC 
G2HDJ 

GJVCP 
G3SHY 
G3WGC 
G3SJX 

GJNIL 
G3JU 

G8AFA 

GW3UUS GW3UUS 
G3NKL G3NKl 
G8DWL 
GSA KT 

GW3NWR GW8AAP GW3NTI 
G8CDL GSEIK G8ATD 
G3WRS G4CLI 

GMBOMZ 

GW3FEC 
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Poan Group 

56 Bury 6 Rouendale 
RS and Bolton 
DRS • 

57 Mid-Severn Vatley 
Reynel CG • 

58 Kingston A OARS 
59 Co1ckesler CG .. 
60 Modwoy ARTS • 
61 Th:t1mo1 Vnlloy 

ATS . • • 
62 lolo ol Mon ARS •• 
83 Hovorlng & DARC 
64 Wet1 Cumbodnnd 

VHF Gp • . 
65 MAFIA CG 
68 Pu•ley & DRC 
87 City & County ol 

Brl1tol RSGB Gp 
68 Relgatt A TS 
ff Nun1neld House 

Community A 1· 
soclalfon AR Gp 

10 Aoye1 S ignals ARS 
71 Bedford & DARC 

VHF/UHF Go 
72 Grlmaby ARS 
73 Moidonhcad & 

DARC .. . 
74 Clifton ARS VHF/ 

UHF Gp ''A'' 
75 G3TLK Gp • 
16 Pl1mou1h CG 
77 Glonrothe1 & 

DARC • . 
78 Mld·Choshh e ARS 
79 Mex.borough & 

OARS • . 
80 Mld·Warwlcklhlre 

ARS • 
81 Cheltenhom ARS 
82 CUlton(NowCrou. 

London) .. 8 .. • 
83 Be1lno1toke ARC 
84 Gulldlord & DRC 
85 Ll•orpool & OARS 
86 South Ma,,chestef 

RC/NWVHFGo • • 
87 Cnnnock Chese 

ARS •. 
88 Chlpponham & 

DARC 
89 Herlot Wan Uni· 

vorslty ARS 
90 Woodmanslerne 

Gp • . • • • 
Bl Mld·SullOl ARS 
92 G8DJW/G8HVY 

CG 
93 Cerdlff RSGB Go • 
94 GW3NNF/ 

GWBFOL CG 
95 GM3SAN Gp 
96 Gravu ham CG 
97 Swan11u RS 
98 GIAYY CG •• 
B9 Spalding & OARS 

100 Doncuter CoUeoe 
ol Tachnotogv • 

101 Sutton 6 Chaam 
RS • • 

102 8nnbuoy ARS • . 
103 ARC ol Notting. 

ham 
104 G3CDG Gp 
105 Border ARS 
106 Edgwate & DRS 
t07 lp1wlch RC 
1oa(C•ed RC •• 

Sflverthotn RC 
110 Tynuldo ARS 
t t 1 Olel House RS 
112 Cerllalc A OARS • 
113 GSFBOCG 
114 G8ADP CG 
115 Gramplan FM Gp . 
116 G3WOA CG 
117 Guern1oy R 6. ES • 
118 Soulh Bhmlnohom 

RS •• 
119 Manafleld Gp 
120 G8FMZ Gp 
121 GM4BIP CG 

Points 70MHr 

2.220 

2,217 
2.198 
2. t54 
2.108 

2.088 
2,086 
2.047 

2.039 
2,010 
1.989 

1.979 
1.967 

1.966 
1.944 

1.941 
1,936 

1.850 

1,842 
1,740 
1.625 

1,603 
1,514 

1.509 

1.482 
1.460 

1 .4~1 
1.416 
1,368 
1.3t3 

l ,294 

1.256 

G3BRS 

G3JEO 

G4CAF 

G13FFF 

G3SXY 
G4ARD 

G3ZKA 

G3WTP 
GJRPY 

G3ROI 

G3GHN 
G3TLK 
G3PRC 

GM4BYF 
G3JWK 

G3VJR 

GJEHA 
G3XZK 

G3TCR 
G3PJX 

1,191 GSUFW 

1C4MHr 

GIWY 

GW3WRA 
G4AKA 
GSHOR 
G8ECI 

G3TVS 
GD3FLH 
G8HRC 

G3WIN 
Gl6YM 
G8DTO 

GGYB 
G3REI 

G3fEO 
G4RS 

G4CBZ 
G3CNX 

G3WKX 

G3FVG 
G3TLK 
G3ULN 

GM3YOR 
GJZTT 

G4ANP 

G3VDN 
GSBK 

caoow 

G6GS 
GW3AHD 

G3UHF 

G8GCC 

G3UFW 

1.189 GM4AOR GM3WEE 

1,184 G3KTA 
1.152 

1,117 
1.100 

1,083 
1.01• 
1,063 

GBCCK 
G3ZMS 

GBDJW 
GWJGHC 

GW3NNF 
GM3SAN 
GBGGP 

981 
930 
897 

GW4AHV GWSZL 

GJllPR 

894 

878 G4AAW 
808 

737 
654 G3CDG 
619 
562 
549 
538 
538 GJSRA 
521 
470 
465 
442 
326 
314 
295 
243 

236 
231 
211 

G3XBS 

G3Uf R 

G4AOM 
G3TUW 

G3EKW 

GM8BDX 
G8ERS 
G4CFI 
G•CAR 
G8CSA 
G8GTE 
G3WDH 
GM8DVD 
G8FBO 

GM4CKll 
G3WOA 
GC3HFN 

G30HM 
G8GFC 
G8FMZ 

116 GM4BIP GM4BIP 

432MHr 

G3ZPL 

G3KIN 

G8DLO 

G3ZNW 
GD8DMA 
G4ALN 

Gl8AYZ 
G8DLB 

GSBIY 
G3YOW 

GSBDD 
G3VIR 

GSFMG 

G4CfJ 

G3JKY 

GJZZS 

GM30XX 
GBCFY 

G48ZD 

G4BRX 

G8DIU 
G8CKN 
GJTLM 

G3FVA 

G8BLM 

GM8BJF 

G3XPU 

G8AYY 

G3TUW 

G3ZPL 

G4ALN 

G8BDD 

G3VCT 

G3JKY 

G8ADP 
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70MHz BAND RESULTS 144MHz BAND RESULTS 
Posn Callalon (/ Pl Polni. o soa Count·y Butdx Km Po1n Callolon If P l Point• osoa County 811tdx Km 

G4AOV 2,724 108 CL GM4AOR/ P 575 1 G30DY 2,993 282 sx F1BOH/ P 752 
G3VVT 2,342 1n YS G4AOVI P 465 2 G3TNO 2,950 279 sx F6AZKIP 900 
GW5PI 2,210 139 DB G3XOV/ P 364 3 GW4BBR 2,924 366 RN HB9AMHI P 920 

4 GW3TPF 2,192 101 CV G3XDV/ P 375 4 G3WSC 2.850 277 SX OJOAY/ P 745 
5 GW4ABR 2,112 134 RN 5 GWJPYE 2,522 375 OB DKOLE 690 
8 G3NJN 1,968 101 LE G3XUSIP 420 6 GWJGEI 2.'09 328 MG OC6BB/ P 704 
7 G3JFO 1,900 98 YS G4AOV/ P 518 7 GW30XD 2.397 307 RN OZSTE 960 
8 G3VPF 1,860 124 OT G3WWF/ P 420 8 GW3BA 2,391 339 MG PAOLPN/ P 610 
9 GW3MAR 1,808 113 MG GM4BYF/ P 360 9 GM80MZ 2,276 193 WG PAOPRY/ P 895 

10 GW4BBU 1,842 100 FT GM3KHHJP 425 10 GWJFEC 2,254 252 CV OC88B/ P 780 
11 G3Z1G 1.638 112 NK G4AOV/ P 630 11 GWJWRA 2,217 311 BR OL1GMJP 805 
12 G3UHN 1,630 78 YS G4AOV/ P 530 12 G3REH 2,152 233 CE HB9R0/ P 740 
13 G3TLK 1,568 81 ON Gl3FFFJP '91 13 G8BOX 2.089 224 SX F6KFL/ P 670 
1' G3JEO 1,562 99 SY GD2HDZ 425 1' G4BKG 2,067 243 KT DLOTN 667 
15 G3TUX 1.478 117 sx G13fFF/ P 592 15 G3WIN 2.039 242 CD F1BHL 595 
18 GJlXO 1,466 118 WE G02HOZ 393 .. G50K 1.951 204 EX DC8KT 710 
11 GW3YRJ 1,434 104 RN GM4AOR/P 350 11 GJSRT 1,941 290 SE F9YR/ P 825 

18 G3ZLO 1, 378 117 HE Gl3Fff/ P 520 11 G4A2Y 1.929 185 CL PAOTHT 185 
19 G3XUS 1.346 112 sx G13FFF/P 511 19 G3LRS 1,119 210 LR F9YRIP 720 
20 G3VCV 1,330 105 CE GM4BYF/ P 425 20 G3WOR 1.758 211 sx f1BMP 690 

21 {GJXOV 1,322 94 KT G4AOV/P 450 21 G8FAB 1.753 243 WE F1AUO 660 
GJNNG 1.322 111 BE G13FFF/ P 463 22 G03FLH 1,728 171 1M f1CCP 610 

23 G3WWF 1.288 84 vs G4AOV/ P 525 23 G3SHK 1,723 148 YS OC6XL/ P 718 
24 G3POY 1.2ti8 73 YS G4AOV/ P 510 24 G8DDC 1,715 201 BE OL8PCA 683 
25 G3TR 1.238 109 sx GD2HDZ 439 25 G3VER 1.637 231 BS HBIAMH/ P 140 

28 G3TAA 1.212 114 KT G13FFF/ P 680 26 G4ATX 1,614 178 KT f1BMJ/ P 618 
27 G8TB 1,208 108 sx G3JYP 432 27 G3JHM 1,562 180 HE f8XT 840 

28 G4CDU 1,198 58 CL G3JFO/ P 450 28 G31ZD 1,537 192 SX FICIP/ P 610 

29 G3ZT2 1,184 92 OT GD2HOZ 389 29 G3PFM 1.524 179 we OL21X/P 797 
30 G4KF 1,168 105 ex G4AOV/ P 435 30 G3JIJ 1,514 208 YS OC6XL/ P 768 

31 G32VK 1,144 100 WR Gl3Fff/ P 362 31 G8DTO 1.485 159 SX DLOTN 690 

32 GW31TZ 1,142 83 FT G4AOV/P 330 32 GW3XMG 1.471 150 CV PAOJOU/ P 720 
33 G3YHM 1.120 100 sx G3NJN/ P 412 33 G3EFX 1.458 188 sx HB9RO/ P 653 

34 {GW3VXC 1,118 83 MH 34 G3CMH 1.440 188 ST OC&BB: P 585 
G4ARO 1,118 111 SX G3NJN/ P 390 35 G3AFT 1,423 219 ox HB9AMH/P 74S 

38 G13FFF 1. 102 60 AM G3TUX/ P $80 38 GJJTW 1,311 174 HE F1AJ0/ P 595 

37 G3PRC 1,072 sa ON G3UHN/P 448 37 G3UES 1.350 188 HE DL6EKIP 695 

38 GJlFP 1,024 104 BS G4AOV/ P 363 38 G3SFG 1.345 220 BS HB9AMHfP 745 

39 GW3XSN 1.006 63 08 GM3UAG! P 436 39 G3FX8 1.333 1&3 SX HB9AOFI P 650 
40 G32YS 1,000 98 SY Gl3FFF/ P 540 40 G3SOS 1,329 204 OT G16YM/P 495 

" G3BRS 994 88 LE G4AOV/ P 425 41 G8DMC 1,327 238 SD F9FT 590 

{ GSUM 9116 V2 LR Gl3FFF/ P 400 42 G4RS 1.318 147 OT DL1GM/ P 714 

42 G3TDR 988 96 HE G3JYP 387 43 GW3AHD 1.313 208 OB GM4CIW/ P 448 
G3NPF 988 97 sx G3NJN/P 400 .. G8HOR 1,312 134 EX HB9AMH/ P 688 

45 G3ULT 918 94 HE G3WWF/ P 330 45 G3XC 1,2311 122 CL G3AMW/ P 495 

48 G3XJO 978 91 SY Gl3FFF/ P 515 48 G4AUN 1,213 133 NK OC6XL/ P 575 

41 { G3YCT 968 84 LN G4AOV/P 41 G800W 1,115 152 KT OLOTN 655 

G4AZS 168 84 SE G4AOV/ P 295 48 G32MS 1,162 144 sx HB9AMH/P 840 

49 G3RSC 954 84 SD G4AOV/P 308 49 G3ZBY 1,137 199 LE G3XCJP 395 

50 G3TCR 948 91 HE G3NJN/P 345 50 G8FIS 1.135 131 vs G4AZY/ P 540 
51 G3TDM 938 Ill BS Gl3FFF/ P 475 81 G4BRT 1.121 m WR PAOSKF 460 

52 G3JKB 920 100 BS GCAOV/ P 363 52 G80JW 1,117 135 OT DL1GM/ P 738 

53 G3WKS 900 81 KT G3NJN/P 420 53 G3FZL 1, 111 187 SY OJOAYIP 880 

84 G3XTO 892 82 BO G4AOV/ P 380 54 GW3GHC 1.100 155 GN PAOJOU/P &511 

55 G3GHN 878 82 KT 55 GW3NNF 1.083 131 AG F1CCP 555 
56 G3RPY 870 60 LN Gl3FFF/ P 56 GMJSAN 1.074 103 KB G3WSC/P 498 

$1 G4YK 842 ff EX G4AOV/ P "460 57 GJCNX 1.066 141 LN F1BRM/ P 550 

58 G3WOS 828 95 BO G4AOV/ P 380 
,. GM3YOR 1,043 129 SK G4AZY/ P ssa 

59 G31SO m 79 sx G3NJN/ P 375 59 G3UHF 1,042 158 YS F1BRM/ P 568 

60 G3PJX 18& 84 SY G3NJN/ P 363 60 G4BEM 1.024 196 SD F1BEG/P 414 

61 GJJWK 768 70 CH G4AOV/ P 355 81 G3YGR 1,024 187 KT HBIAOFIP 660 

82 G3EHA 784 72 WK G4ADV/ P 330 82 G4AlE 1,019 161 SY HB9AMH/P 675 

83 {G3UFW 752 68 WE G3NJN/ P 320 83 G8EEO 1.017 181 DY PAOANS 520 

G2FJA 762 89 KT 84 GSB K 1,015 190 GR PAOCKV/ P 488 

85 G3XFT 756 82 SY G3VVT/ P 85 G4CCC 1.008 193 HE Gl6YM/P 500 

88 {G3KUE 714 81 LE G4AOV/P 435 88 GW8COP 1,008 160 FT ON80H 550 

G3ZKE 714 80 ox G4ADV/P 337 87 G4CBZ 923 115 BO DL1GM/ P 525 

G8 G4AAW 698 82 SY 58 G3WRS IOI 103 YS 0':6BB/P 837 

69 G3ZCI 688 72 HE G3UHNI P 382 89 GW52L 905 159 GN FOAUN/ M 410 

70 G3PIA 901 160 BE F9FT/ A 546 
70 G3\IPR 610 50 LN G4AOV/ P 440 71 G3UER 894 136 YS PAOJOU/ P 517 
71 G3CDG 654 57 GR G4ADV/ P 295 72 G8GCC 890 183 so F9FT/ A 594 

72 {G3AAZ 518 63 HF G4AOV/ P 402 73 GJSEK 877 137 LE G4AZY/ P '10 
G3KTA 518 72 SY G4AOVI P 372 74 G3TBK 859 128 LN 0N4PB/ P 443 

74 G3ROI 584 71 BS G4AOV/ P 308 75 G&YB 837 155 ST PAOZAZ/ P 520 

{GM4BYF 538 29 SK G3NNG/ P 452 78 G3AMW 831 124 YS G3XC/ P 510 
76 

GJSXY 538 .. ST G3VVT/ P 210 77 G8EJB 830 128 LE F1CCP 500 

71 G3WTP 520 57 BO G4AOV/ P 400 18 G4BWY 828 118 HF HB9AMH/ P 730 

79 G8DHA 823 153 GR Gl&YM/ P 410 
78 G4BOH 508 42 ST G3\IVT/P 339 IO Gl6YM 812 60 AM G3TNO/ P 565 
79 GJlKA 508 .. OT 81 G3RZV 773 137 OT G3SHK/ P 402 
IO G4CAF 416 51 EX G3VVT/P 300 82 G4AKA 760 153 SY F1AGBfP 615 

81 G3VJR 424 41 YS G4AOV/ P 445 83 G3XZW 752 130 ST FIFT/ A 625 

82 GM4AOR 478 27 LK 84 G3EKW 737 138 NM PA2SAP0/ P 475 

83 G3XZK 240 18 GR G3ZBl /P 85 G3UON 718 130 WK F9FT/A 570 
130 88 G8ECI 688 118 KT F2YT 840 

84 G3SRA/ P 220 38 EX GW5Pl/P 270 87 G14BZH 681 81 ow G8FA8/P 460 
n GW4AH V 76 11 GN GJlLO/P 250 88 G4AN P 841 114 YS PAOJOU/ P 537 

80 GM4BIP 16 3 GM4AOR/ P 89 GM3WEE 827 88 LK G4AZY/ P 580 

90 G3ZTT 620 137 CH GM8HEYI P 3AO 

Check log (no declarallon) rtcel•td f1om G3ZBl/ P. 91 GM8BOX 619 75 BW G8FAB/ P 508 
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Po1n Coll1lgn (/ P) Point. Q S01 County Beat dx Km Posn Call1lgn ( / P ) Points QSOs County •••l d.Jc. K n1 
92 G8CCK 606 136 SY fBAXP/ P 550 50 f G3JKY 504 30 KT G8AWS/ P 270 
93 G3REI 603 ,., sx GJWIN/ P •OS lG8EIK 504 36 BO GW3SLJ/P 190 

"' G8GGP 565 135 KT flAJO/ P 675 52 G80LB 501 35 sx f800 •30 
95 G8ERS 562 129 MX OLORRJP 521 53 {G3XPU • 911 3' KT G3WYT/ P 
96 G•Cfl 5'9 17 Sf G3XCI P 490 G8fMG •911 2• BO GW3SXK/ P 205 
97 G3WKX 547 136 BS G3WIN/ P 3'0 55 GaCKN ~ 31 HE G3WKf/P 2•2 
911 G8CAR 536 98 so PAOJOU/ P 560 56 GW3RPO • 62 21 RN G3NKLJP 160 
99 GM8HEY 53' 62 FE G3UESIP 560 57 {G•BZO ... 21 YS GBOOl/ P 270 

100 G3ULN 523 87 ON G03FLH/ P 378 GBOWL ... 28 ox G3HBR/P 100 
101 G8GTE 521 88 OM G300Y/P 430 59 G3KIN •36 3' SY G3PMH/ P 125 
102 GBCOL 473 101 BO GM80V0/ P 387 60 G8BOO •32 30 
103 G3WOH •10 80 LE G300Y/ P •36 61 G3TUW 374 35 ox G3KMS 120 
10< GM80VO •65 65 OF G300Y/ P •90 62 G3JFO Jn 18 YS GW3SXK/P 195 
105 G3FVG '62 120 KT G3WIN/ P 385 63 G8BLM 366 27 so GWIFQF 120 
106 G3FJE 460 93 BO FIJZ 653 6' G080MA S60 11 IM G3FVA/ P PS 
107 GaFBO «2 101 WR Gl8YM/ P •25 65 GWIAHI 351 33 FT G2CXT P 
108 G3TUW •3' 102 ox ON5EW/ A 525 66 GW8CFM 318 16 OE G080MA/ P 138 
109 G3UFW •29 "' WE G•ARF/ P 320 67 G3TLM 312 28 SY GW3UUS/ P 183 
110 G801Z •26 100 HE G3WIN/ P 410 68 G801U 276 16 KT G3PMH/ P 125 
Ill G8HRC ... 101 EX G3XC/ P •so 69 G3FVA 252 II YS GOBOMA/ P 175 
112 GBWY 324 92 LE G3XC/ P •25 70 G3YQW 246 23 SX GJWGC/ P 10< 
113 G8CSA 318 81 EX 0K31KA 510 71 G3ZNW Z16 18 SY G8ATK P 198 
11• GM•CKV 31• .. AN G3REH/P 562 72 G•BRX 20< ,. GR G8AWS'P 153 
115 G3TVS 310 78 SY GM80MZI P 480 73 G3YOA 188 13 EX G3YHYiP 80 
116 G3WOA 295 63 HF G8GT£/ P 275 7• G8CFY 126 13 CH GW3SLJ/ P 70 
117 G6GS 270 101 SY GW3PYE/ P 290 75 G3VIR 120 a OT G3GRO/ P 88 
118 GC3HFN 243 3• GY f6KFL 530 76 Gl8AYZ 96 2 AM GWJSXK' P 260 
119 G30HM 236 59 WK ONBOH «5 n {GCCLI 8' • VS GJSHY/ P 112 
120 G8GFC 231 07 NM GJIZO/ P 240 GM8BJF 8' • LK GM6ZV 
121 GJXBS 227 .. LN G3SOS/P 280 79 G801Z 78 9 HE G2RO 70 
122 G8FMZ 211 71 SY F6BZA •25 80 G8CLY SC 3 VS G3SHY/ P 125 
123 GW3NWR 201 58 FT G<ARN/P 265 &1 G3ZZS 30 3 ON G8EOL n 
12• G31XH 195 •8 LN Gl6YM/P coo 82 GM30XX 24 2 SK GM8BKE 78 
125 G<AOM 182 n SY GW3GEllP 2•5 
126 G3TLK 1n 2• ON G&PG •20 1,296MHz BAND RESULTS 127 GW•BLE 127 •5 MH GSREl/P 212 
128 GMCBIP 100 •• AN GW3AMO/ P 380 

Check logs from G3FPK, G8BKR, G8ECT, G8GHO nnd G8HVV. 
Posn C oll1lgn 1/P) P oints Q S01 County Bestda Km Aerl~t 

GWSXK 1,99' 19 DB G3WGCI P 240 Slldl sh 
GCARO 1,679 22 BO GW3SXK, P 220 4ftdlsh 

432MHz 
GW3HAZ 1,636 

BAND RESULTS • GJPMH 1,62• 11 CE GW3SXK/P 238 •II di sh 
5 G3YHY 1,498 20 BS GW3SXK P 215 3'el Pb 

P o1n Call1lon(IP) Points Q S01 County Best dx Km 6 G3WOG 1.467 19 WE G3UOH P 141 • lldl1h 
1 G3GRO 1.•20 18 sx FSOO 403 ~el Yagi 

GW3SXK • .068 102 OB G30AH 348 8 G2RO 1, 392 18 SX F800 420 311 di sh 
GW3SLJ 2,826 11 RN G30AH 325 9 G3WYT 1,376 20 HE G3PMH/ P 1n •111 dish 
G3PMH 2,7'2 81 CE f3LP 360 10 G3WGC 1,227 IC HF GW3SXK/ P 239 Clldl sh 

• G3SHY l.9SO 53 LN G3WKFJP 420 II GJXXJ 1.160 17 so G3WGC/P 1•0 3fldlsh 
5 G3HBR 1,722 63 SX FIAZY •38 12 G3TTV 1. 113 16 BS G2RO/ P 118 3tldl sh 
6 GW3YJH 1.698 55 MG G2BHW/ P 295 13 G2HOJ I.OSI 20 HE G8ATO/ P 90 33el 'fngl 
1 G2RO 1,578 57 SX FIAZY 462 I• G3UOH 919 13 SE G3YHY/P l&O 1211dl sh 
8 GW3VXK 1.566 27 CV G3VCP/P 360 15 G2CXT ll60 IC BE G3WGC/P 116 3fldlsh 
9 G2CXT 1,506 63 BE G2BHW/ P 29ol 16 G3SJX 880 " SY G3PMH1P 122 32el Yagi 

10 G3WYT 1,"6 65 HE FIDO 405 17 G3VCP 875 18 SY G3PMH/ P 122 36el Yool 
I I G3GRO 1.•28 65 SX F800 C03 18 G3JVL ?22 15 HE G3NIL/ P 87 ' >c t&el 
12 Ga SOU 1,416 53 WE G2BHW/ P 278 19 G30BO 1613 10 WE G3GR0/ P 91 •It dish 
13 G3TTV 1,404 66 BS F3LP 253 20 G3EGV SSS 8 OT G3WYT/ P 132 311 d i sh 
14 G800R 1.388 65 HE G8GBY/ P 276 21 G8ATO ,578 II BO G3GRO/P 108 611 d ish 
15 GaAFA 1,374 39 ST G3SHY/ P 335 22 G3NKL 557 6 LE G3UQH/ P 153 818 s lot 
18 G30BO 1,230 '3 WE F800 •19 23 G8806 511 8 GW3SXK/ P 88 
17 GSNNW 1.22• 60 HE G3SHY/ P 265 2C G3NIL S03 8 OT G3GRO/ P 102 411 dish 
18 G8BOJ 1, 182 55 sx Faoo 405 25 G8BMF SOI 8 LR G•ARO; P 102 311 d i sh 
19 GW3UUS 1, 11'>4 .. MH G3PMH/P 227 2G G4ALN/ P .. 3 9 EX G3YHY/ P 66 4h dish 
20 G8AKT 1,086 •s BO GW3VXK/ P 305 27 G3WOK/ P "" 9 SX G3TTV/ P 120 •ta di sh 
21 G3VCP l ,07• 55 SY GW3VXK/P 358 28 GW3NTl/ P "20 7 FT GJNKL/ P 88 311 dish 
22 G3RZG 1,068 32 OT FSOO 410 211 G3BOJ/ P "07 9 sx G4B00/ P 70 3fl dish 

23 {G3YHY l,056 81 BS GW3SXK/P 203 30 GW3SLJ / P "°' 6 RN G3KMS ICS 411 dish 
G3WGC 1,056 C8 HF GW3VXK/ P 318 31 G3HBR 397 9 sx G2HOJ/ P 7• •II dish 

25 G3VZV 1,050 59 BS GW3SXK/ P 220 32 G8AFA 380 6 ST GJWOG/ P 105 &fl dish 
29 GCAZV 1,020 46 SE G8AfA / P 175 33 GBAOP 326 6 GR G3TTV/ P 103 3ift d i sh 
27 GaAVH 990 ., so GW3VXK/ P 187 3' GW3RP0/ P 305 5 RN GW3VXKIP 100 •ft dish 
28 GCAJC 98' 33 KT F800 •60 35 GCBOO/ P 301 7 KT G8BOJ/ P 63 Sfl dish 
29 GaAYY 930 C3 so G3080/P 232 36 GW3UUS/P 278 • MH G3EGV/ P 10< 8/8 slot 
30 G3TOF 900 .. LR GW3VXKIP 240 37 G3JZF/P 775 5 WR GW3SLJ/ P 78 •tt dish 
31 GCBOO 870 •3 KT GW3SXK/ P 370 38 G3WZT 259 8 SX G3VCP/ P 56 22el Vaol 
32 G20SP 88< •B sx F800 410 39 G3ZPL/ P 254 3 LE GW3HAZfP 130 •II dish 
33 GSWKF 858 19 CL G3SHY/ P •25 •O G•AJC/ P 206 3 KT G2RO/ P 92 <II dish 
34 G3NIL 810 33 OT GW3$XK/ P 252 .. GW3VXK/ P 205 2 CV GW3RPO/ P 103 •fl dish 
35 G3SRS 726 35 WR G3RZG/ P 1116 • 2 G3VCT 55 2 BS G2HOJ/ P 50 511 dish 
36 G3RCV 720 so KT F3LP 190 • 3 G3JKY 0 KT Cnr JeU 

37 {GCA L N 71• ., ElC GW3SXKJP 269 
G3WZT 71• '5 sx F800 410 

39 G8GBY 708 28 vs G800R/P 280 
Mobile Rallies Calendar •O G3HZL 702 46 HE GW3SXK/P 254 

41 GCCIJ 684 50 BS G3NILIP 130 
•2 G3WRR 672 .. SY GWJSXK/P 282 
•3 G80LO 660 36 KT' GW3SXK/ P 310 19 May 1974-Northern Mobile Rally. Details later. Contact GSBZY, .. G3ZPL 6'8 34 LE GW3SLJ/P 170 QTHR. 
'5 GW8AAP 636 32 FT GaCRN 220 19 May 1974-Amateur Radio Mobile Society's Rally, RAF Cosford, '6 G3WOK 612 32 SX F1AZY •so 
47 GaBIY 606 29 ST G2BHWIP 217 Shropshire. 
• a G3NKL 576 28 LE G3PMHI P 247 28 May 1974-Hull Mobile Rally, Bishops Burton. 
•9 G2BHW 540 12 CL G2CXT/P 280 7 July 1974-Longleat Mobile Rally. 
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II CONTEST NEWS 

Affiliated Societies Contest 1974 rules 
1. T he General Rules for RSGB HF Contests, as published In 
the January 1974 issue of Radio Communication, will apply. 
2. W hen. From tBOOgmt to 2200gmt on Saturday 12 January 1974 
and from 1800gmt to 2200gmt on Sunday 13 January 1974. 
3. Eligible en trants. All fully paid-up affiliated societies. 

3.1 As the contest Is to encourage club activity, It is not In the 
spirit of the contest that a competing station should be operated 
by only one operator for all, or nearly all, of the time. Entries 
which indicate th is method of operation may be disallowed. 
3.2 All entries will be classed as multi-operator. 
3.3 Entries will only be accepted from stations operating within 
a 10-mile radius o f the normal meeting or hq of the affiliated 
society. 
3.4 Callslgns which have been issued to affiliated societies must 
be used. 
3.5 More than one entry will be accepted from an affiliated 
society providing that where a club callslgn has been issued, 
that callsign Is used by the "A" station. 

4. Contacts. CW (A1) only In the 1·8-2MHz band. 
Competing stations only (as defined in Rule 3) must send AFS 
to Identify themselves after the report-serial number group, eg 
599001 AFS. Repeat contacts may be made during the second 
session. 
5. Scoring. 15 points for each contact with an AFS station, and 
one point for all other contacts. 
6. Logs. Column (5) must be headed "Enter AFS If received". 
Entries must be sent to the HF Contests Committee, c/o R. S. Biggs, 
29 Lord Avenue, Clayhall, llford, Essex. 
7. Tro phy. The Edgeware Trophy will be awarded to the affiliated 
society submitting the highest checked score. 

National DF Final, 1973 
Although this event, the major direction finding event of 1973, was 
organized by members o f the Stratford upon Avon Radio Club, 
the participants travelled on 23 September to the Shropshire Hiiis, 
to put their skills to the test in unfamiliar neutral territory. The 
magnificent views available from the start point on the Long Mynd, 
1,50011 above sea level, were marred by overcast skies, but the 
weather remained dry throughout the contest. 

Three healthy signals from the hidden stations were provided 
for the 15 finalists, who seemed to have difficulty in determining 
their strategy, since they were slow to leave the start when per­
mission to disperse was given at 1300. 

Most competitors set off first to find Station "B", nearest to the 
start, some 41 miles to the west. The transmitter here was hidden 
among prickly conifer trees, and was teed into an aerial 500m long. 
The favourite technique adopted by the hunters was to follow the 
aerial, trying to locate the tee point, wh lch meant that several 
parties had a long run downhill to the far end of the aerial, and then 
back up again. 

Station " C" was 10i miles south-west of the start, concealed 
among the earthworks of an ancient hill fort which were overgrown 
with brambles. The ancients who constructed these enormous 
mounds and ditches would be amazed to see them put to use In 
repelling the onslaught of a band of 20th century radio enthusiasts. 
The first invader here was M. P. Hawkins, closely followed by E. L. 
Mollart, arriving at 1442 and 1442! respectively. These two had also 
been first to locate the "8" station only minutes apart, and were 
therefore in direct competition to pin-point the" A" Station and win. 

The major obstacle at Station "A" was physical inaccessibility, 
as II could be reached only by climbing SOOlt up an exceptionally 
steep hill, located 7i miles south of the start. The energy required 
to do this may have been a factor in widening the gap between the 
two leading contestants, since the youthful M. P. Hawkins stormed 
to the top to find the transmitter and win the contest at 1518, some 
13min ahead of E. L. Mollart. Evidently on this occasion youth 
triumphed over experience and guile. 

The competitors, organizers and transmitter crews re-assembled 
for tea at an hotel In Church Stretton, after which the plans behind 
the contest were revealed. The event had been designed so that 
competitors would flnd It difficult to guess at the locations of the 

87'4 

stations and would therefore need to make use of true direction 
finding skills. An Ingredient of tricky navigation had been added, 
and the need for a measure of physical effort had been included. 
The exhausted state of some of those present testified to this latter 
feature of the contest. 

Following announcement of the resu lts (subject to confirmation), 
presentations were made by Mr O. A . Findlay, general manager of 
the RSGB. The victorious champion, M. P. Hawkins of Chelmsford, 
received the RSGB OF Trophy, and prizes were also presented to 
runners-up E. L. Moll art, of Oxford, and W. J. North, of Chiltern ARC. 
P o an Cl ub T imes of urivaf 

Station ••A"' Station 1 ' 8" Station .. C .. 
1 M . P. Hawkins Chelmslotd 
2 E. L. Mollar1 Oxford 
3 W . J. Nollh Chlltorn 
4 G. W. Andouon Oatllord Heath 
S R.. J. Pnrsona Oxlord 
G O . Holland Soulh Manchester 
7 S. J. Mahony Rugby 
8 A.. W . Butcl1er Chelmsford 
9 T . C. Cnge O•lord 

10 I. R. Bulson Chelmsford 
11 R. Pearce·Boby OJford 
12 G. A . Whenh&m Coven1ry 
13 P .. Tyler Oaford 
u 8 . M: 8rtslow Oaford 
1S R. Worbey Dartford He11lh 

1511 1353 14•2 
1531 13S4j 1u21 
1553 1406 lbOl i 
1608 14051 1505 
1611 14551 1532 
1617 1409 15321 
1'~ 1627 153•1 
16~ 1455 1535 
1630 14551 1552 
0000 ICQ& 
1450 

1'55 
1'10 
1425 

1.COll 

11128 

15'3 
1556 
1556\ 

BARTG 5th VHF/UHF RTTY Contest results 
IC.MHz 

DJBEA 84 
OLBVX 56 
OJllH 49 
G3YKa 26 
DL9SX 39 
G3WMO 10 

7 DE1VKW/3 29 
a{GBOJF 23 

G3WJG 5 
10 G3Tti0 3 
11 OCOXL 18 
12 GBGOJ 8 
13 El5BH 7 
1' HB9MOP/P 6 
15 SM6EBM 2 
Bui dx. OJ8EA-OK4L1, 380l>m. 

02MH1 
0 
0 
0 

18 
0 

24 
0 
0 

18 
18 
0 
0 
0 
0 
0 

•• 
39 
a. 
29 
23 
23 
21 
18 
8 
7 
6 
2 

Points deducted . OE1VKW/3 worked sante club 11allon s ix limes at ftve poin11 poi 
contact-deducled 25. 
G3YKB ond G8DJF wo1t..ed same club station twice nt one point per contacl-deducted 
one each. 
Ch~k log received, with lhtmks. lrom GSL T nnd SM6COT. 
Condlllons in thts country wore poor and lhera nppenrs to hBvo been no nctlvlty 
oulsido SE Enolnnd. Condlllons In DL apporonlly 1omowhRI hotter. 

BARTG Spring RTTY Contest rules 
When. 0200gmt 23 March until 0200 gmt 25 March 1974. The total 
contes t period Is 48 hours but not more than 36 hours of operation 
is permitted. Time spent in listening counts as operating time. 
The 12.-hour non-operating period can be taken at any lime during 
the contest, but off-periods may not be less than two hours at a 
time. Times on and off the air must be summarized on the log and 
score sheets. The contest is also open to short wave listeners. 
Bands. 3·5, 7, 14, 21 and 28MHz. 
Stations. Stations may not be contacted more than once on any 
one band, but additional contacts may be made with the same 
station if a different band is used. 
Country status. ARRL Countries List, except that KL7, KH6 and 
VO to be considered as separate countries. 
M essages. Messages exchanged will consist of: (a) T ime gmt and 
(b) Me,ssage number and RST. 
Poi nts. (a) All two-way rtty contacts with stations within one's 
own country will earn two points. (b) All two-way rlly contacts with 
stations outside one's own country will earn 10 points. (c) All 
stations will receive a bonus of 200 points per country worked 
including their own. NOTE Any one country may be counted again 
if worked on another band but continents are counted once only. 
Scoring. (a) Two-way exchange points multiplied by total countries 
worked. (b) Total country points multiplied by number of continents 
worked. (c) Add (a) and (b) together to obtain your final score. 
Sample score. 
Exchange points (302) >< countries (10) • 3,020 
Country points (2,000) x continents (3) • 6,000 

(a) and (b) added to give a score of 9,020 
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L ogs and score sheets. Use one log for each band and indicate 
any rest periods. Logs to contain: dale, time gmt, message and 
RST numbers sent and received and exchange points claimed. 
All Logs must be received by 31 May 1974 lo qualify. 

Cert1ncates will be awarded to the leadlng rtty stalions and 
SWLs. The final positions In the results table will be valid for entry 
In the "World Champion of RTTY" Championship. 

The Judges decision will be final and no correspondence can be 
entered lnlo In respect of Incorrect or late entries. 

Send your contest logs to: Ted Double, GSCOW. 89 Linden 
Gardens. Enfield, Middlesex, Enpland EN1 40X. 
Additional notes. (a) If a contestant manages to contact 25 or 
more different countries on two-way rtty during this contest a 
claim may be made for the Quarter Century Award Issued by the 
British Amateur Radio Teleprinter Group and for which a charge of 
USS2 or 8 IRCs Is made. Make your claim at the same lime as you 
send In a contest log. Holders of existing QC Awards will auto­
matically have any additional new countries added to their records. 
(b) If any contestant manages to contact stations on two-way 
rtty with all six continents, and the BARTG Contest Manager 
receives contest logs from the operators In those six continents, a 
claim may be made for the WAC Award issued by the RTTY 
Journal. The necessary information will be sent on to the RTTY 
Jo11rn,1/ who will issue the WAC Award free of charge. 

9 D ecember 
8-9 December 
15·16 December 
1974 
12-13 January 
12·13 January 
20January 
25-27 January 
26-27 January 
26-27 J anuary 
2·3 February 
3 February 
9-10 February 
16·17 February 
23-24 February 
2-3 March 
2-3 March 
9-10 March 
16-17 March 
30-13 March 
23-25 March 

30·31 March 
7 A pril 
21 A pril 
4-5 May 
25 M ay 
28May 
1-2June 
9June 
15-16 June 
22·23June 
6-7 July 
13-14 July 
21 J uly 
28 July 
18 August 
7-8 September 
15 September 
5·8 October 
5 October 
5 October 
19-20 O ctober 
2-3 N ovember 
2-3 N ovember 
9·10 N ovember 
II D ecember 

Contests calendar 

-144MHz Fixed 
-TOPS 
-AR!tL 28MHz 

-AFS (Rules In December Issue) 
-DLQRP CW 
-432MHzSSB 
-CO WW 160m CW 
-70MHz Fixed 
-REF CW 
-ARRL OX Phone 
-144MHz Fixed CW 
-First 1·8MHz 
-ARRL OX CW 
-REF Phone 
-144MHz Open & SWL 
-ARRL OX Phone 
-BERU (Rules in November 1973 issue) 
-ARRL OX CW 
-CO WW WPX SSB 
-BARTG Spring RTTY Contest (Rules in 

December Issue 
-432MHz Open 
-SOm Low Power 
-70MHz Open 
-144MHz Open & SWL 
-1,296MHz Open 
-432MHz Open 
-NFO 
-70MHz Portable 
-Microwave Field Day 
-Summer 1·8MHz 
-"Jubilee" VHF/UHF & SWL 
-SSB Field Day 
-432MHz Open 
-70MHzOpen 
-144MHzORP 
-VHF NFD & SWL 
-som Field Day 
-UHF NFO & SWL 
-Start of 70MHz Cumulalivo 
-Start of 432MHz Cumulative 
-7MHz CW 
-7MHz Phone 
-144MHz CW 
-Second 1·8MHz 
-144MHz Fixed 

For December and January 70MH z Cumulative Contest rules 
see September Issue. 
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YOUR OPINION 
The Editor 
Radio Communication 
Slr-1 aoree wilh G3HKL (July Issue) II Is becoming increasingly 
difficult to find suppliers of lhe one-off component constructors 
often need. Are we gullible, as G3XTF says, or Is It )usl that we would 
rather pay for a transceiver than spend monlhs hunting for compo­
nents to build It. 

However, readers may like to know lhat I senl an order tow. S. 
Poel, GSCYK (Amateur Radio Bulk Buying Group), and also asked 
for various other components if available. A small parcel arrived 
soon after with a letter apologizing for the solder on lwo diodes 
bul as these were not normal stock they had come out of his ow~ 
personal supply! If all suppliers showed such consideration their 
trade would double and so would the speed of our construction. 

The Editor 
Radio Communication 
Slr-Raynet 

M. J. Cooper, BRS33780 

As much as the work done in producing Rnd/o Communication 
each month, In return for part of members' modest subscrlplions, 
Is greatly appreciated, I do feel that In the case of actlvilies of 
Raynet, much of lhe work that Is dono by members of it is not 
portrayed In the best and most Interesting means. 

With due respect to the column of G3PAZ, often referring to 
much detail concerning his personal opinions I must point out 
lhat it would be of greater value to have rcgul~r reports from the 
controllers of the active groups which would help recruitment and 
tell an Ignorant majority of radio amateurs, and even affiliated clubs, 
what we Raynet people are trying to achieve. 

Remarks such as those recommending chairmen of groups to be 
more strongmlnded to settle apparent Impasses, In my opinion, fall 
to take account of many of the problems which challenge the 
principles of Raynet procedure. It Is only by discussion that one 
can Improve the procedure to be adopted. 

To run an emergency call-out system and to run the necessary 
exercises are com1ilex procedures and need tolerance, goodwill, 
and a good deal of give and take, even If they do affect some con­
lrollers llstenlng to the 9pm news I 

Many Raynet groups have disbanded regular activity because of 
these problems and I feel that basic group rules such as the calling 
and working channels, and certain known frequencies to be kept 
clear for night emergency standby, are excellent, even though some 
people do not observe the procedure laid down clearly by their 
local group. 

The centre of each Raynet group Is the controller-a rule laid 
down by the RSGB Raynet Committee Is that conlrollers must be 
members of the RSGB-may this be extended that they should 
also hold Class A licences-since If people have time to be con­
trollers, they have time to practice for the morse test. Adopting this 
suggestion. all controllers could join In the activities on 4m. som 
and Top Band, all available for Rayne! use. 

May we hope that Raynet activities will spread, allhough the 
recent Exercise Diamond seems to have had little Impact on the 
local and national press. Nevertheless, many dedicated followers 
and pilgrims of Raynet took part, and will still do their best to sup­
port the basic concept of an efficient emergency network. 

0. M . J.P. Manley. PhD, BSc, CEng, MIEE. G30WF 
A rea Controller's Assistant for NE Hants, Surrey Raynet Group 

The Editor 
Radio Communication 
Sir-I thank you for the opportunity to reply to Or Manley's letter. 

G3PAZ. as contributor of the Raynet column. has, In common 
with his fellow contributors, freedom of expression within broad 
guidelines. More often than not, the Information value of any 
column Is In direct proportion to Information received. G3PAZ 
cannot write without an Inflow of lnformallon, and is, In any case, 
constrained by space limitations. 

The Raynet Commiltee does not seek to have direct rule over 
Individual conlrollers or groups; again, within the framework of the 
Raynet rule book they are autonomous ... surely any advice that 
stirs up comment can do no harm I Lack of acllvlty In many cases Is 
directly due to licensing restrictions limiting us to the three user 
services. Without a user service we are only carrying out an aca­
demic exercise In communications. 
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To change our rules to allow only Class A licensees to be con­
trollers would I feel lose many good operators from our network, 
and be an Inequitable infringement on a person's ri ght, not in keep­
ing with lhe spirit of Rayne! •.. after all Rayne! Is still the only way 
In which an amateur can contribute his skill and expertise as a ser­
vice to the community. 

In conclusion, sir, thank you for your let1er, the committee always 
welcome criticism as well as praise. 

The Editor 
Radio Communication 

P. Balestrlnl, G3BPT 
Chairman, Rayne! Committee 

S ir-In July Mr Cheadle, G3NUG, drew readers' attention to prob­
lems he experienced after ordering a 60ft telescopic tilt-over tower. 
I would like to place on record my experience. 

After I ordered a similar tower the manufaclurers followed to the 
letter requests I made regarding delivery. Under the guidance of the 
lorry driver, two of us had the base and tower unloaded In 15 min­
utes and placed exactly where they were required to enable the 
remainder of the erection work to be carried out single handed. 

I have nothing but praise for the efficient way in which this was 
handled. 

J. Bazley, G3HCT 

The Editor 
Radio Communication 
Sir-It is with great Interest that I have been following the various 
arguments with regard to the phasing out of a.m. operation on 
the 1·8 and 3·5MHz bands. I can see both sides of the argument, 
but cannot help feeling that possibly Council are "reasoning righ t 
from the wrong premises". 

ti we are to change to ssb merely because the maritime service Is 
doing the same, then surely there Is no reason for not allowing 
A3H operation lnst@ad of A3. just as the maritime service is doing. 
This gives the advantage of a.m. where it Is required, while allowing 
the spectrum saving from ssb to be realized. 

But there would seem to be no good reason for changing to ssb 
on our present standards. The maritime service operates only on 
upper sideband; the majority of commercial ssb Is usb, and indeed, 
the CCIR standards are now to use usb. II we are going to change 
so abruptly the mode of operation, It would appear that there would 
be a distinct compalability advantage In changing all amateur ssb 
operation to usb. This may well help the argument of G3XTF In 
cheapening amateur equipment, If only by a pound or so. 

I do not see that the space saving advantages In terms of freq­
uency usage by using ssb in the maritime service will be seen for 
some considerable lime, especially as the current marine specifica­
tions do not allow the splitting in two of current a.m. channels, But 
the use of usb by amateurs may well allow more economic stacking 
of amateurs and coast stations. 

P. E. Chadwick, G3RZP 

The Editor 
Radio Communication 
Sir-Reading Pat Hawker's fascinating account of the original work 
done by G6CJ on subjective selectivity of hearing, t was at once 
struck by the parallel provided by our simulation of stereoscopic 
vision, where, if we provide the brain with two Oat photographs of a 
scene, in a stereoscope, a view In a third dimension is obtained. 

There Is even a visual parallel with the "lime delay" of the aural 
signal , as conceived by G6CJ, In an effect called the Pulfrich 
phenomenon where if a tinted lens Is held In front of one eye while 
viewing a swinging pendulum, the pendulum bob appears to 
describe a circle, not an arc-once again a third dimension, the 
tinted lens presumably being the visual equivalent of G6CJ's delay 
circuit. 

G. J, Jones, FBOA, HD, GW2HMO 

The Editor 
Radio Communication 
Sir-Repeat ers 

May I add views derived from a perhaps not unique but at least 
unusual experience. With an IC20 transceiver, loaned by W2JKN, a 
reciprocal licence, a t -wave aerial screwed lo a door handle of a 
hired car, I drove from Atlanta, Georgia, through 18 states, west to 
Niagara, north to Bennington, Vermont, west to Boston and Ply­
mouth Rock, to New York City. Out of 128 contacts there was only 
one not through a repealer. 
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Discounting the obvious atlractlon of G3CDK/W4/W3/W2/W1, I 
believe politeness and good manners are engendered by repeater 
usage. 

Apart from the obvious Interest, the convenience of very small 
equipment (which plugged Into the car cigar lighter socket), and lhe 
fascination of strange airways, there were many occasions when 
access through the many repeaters was extremely useful; such as 
being talked In to K4YYM for a delightful welcome and lunch; 
being advised to lake the Mohawk Trail instead of the Express W ay 
in Massachussetts; and perhaps most of all, detai led and continued 
instructions on how lo drive from the Connecticut Thruway over the 
various Manhattan Bridges to the Drake Hotel in 5th Avenue NYC­
and being directed to a delightful weekend In the home o f Buddy 
Robbins who lent me the IC20. 

May I submit the following: 
1. Repealer facliltles In the UK would give considerable pleasure to 
the majority of our membership. 
2. Operating discipline would inevitably Improve. This lines up with 
the self-training requirement In our licence. 
3. The technical problems facing the groups who operate the 
repeaters will be extremely educational. 
4. The need fo r action by Individuals In getting together and carry­
ing out the Installation and operation Is socially desirable. 

Congratulations to G3LWM for his letter (11age 561 August Radio 
Communication). 

Finally, may i reply l o GSCS whose attitude, I submit, can be 
summed up " I am not yet saying lo hell with rer1eaters but that is 
what I really believe". 

Repeater operation goes back to at least 1932 (W1AWW/W1 HMO 
SpringOeld, Mass) In the USA, where there are now hundreds of 
repeaters and where a vast amount of experience has been gained. 
Channel spacing on 2m is almost always 600kHz ; for mobile and 
hand-held portable operation the arrangements are superb-I 
worked 10 stations from the garden of W2JKN with a 1 W Handle 
Talkie. 

May I submit the standards to be adopted here need no further 
discussion. Repeaters are springing up all over lhe world lo the 
great satisfaction of all amateurs near them; they economlle In 
band usage and improve efficiency and good manners, and make 
mobile operations and portable operation a real pleasure. They 
provide an emergency system second to none and If we In the UK 
do not hurry up we shall be the laughing stock of the amateur 
world. 

Roderick Clews, G3CDK 

OBITUARIES 
The Society records with regrei the deaths of the following 
amateurs: 

Mr P . Godley, ex 2ZE 
Paul Godley died on 20 October at the age of 84. 

In 1921 Paul Godley became the first person to receive In the UK 
amateur signals originating from the USA. Using a 1,300ft Beverage 
aerial at Ardrossan. near Glasgow, Paul picked up on 230m a trans­
mission from the Radio Club of America. al Greenwich, Connecti­
cut, being sent as part of the Transatlantic Tests. These tests 
showed clearly the advantages of cw over the then-favoured spark 
transmissions. 

Mr R . A. D elahunt, G4QD, of Newcastle, Stalls, on 12 October 
1973; 

Mr L. F. Masters. OBE. G3VDJ, of Chandler's Ford, Hanis, on 17 
September; 

Mr W. Miles, G3GCK, of Peterborough, on 26 October. 

Looking ahead 

4 J anuary 1974-RSGB Presidential Instal lation, Bonniogton Hotel, 
Southampton Row, London WC1. 
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Present at the meeting of Counci,I on 3 September 1973 

Standi no (I tor) : Messrs G. M . C . Stone, C. H. Parsons, R. F. Stevens, A . W . Smith, J . R. Petty, F. C. W ard, W . F. McGoniglc, 
(Council members); A . W. Hutch in son (editor). Seated (I to r) : M essrs W . A . Scarr, E. G. Ingram, (Council members) ; Mr G. R. 
J essop (Executive Vice-President) ; D r J . A . Saxton (President) ; Mr D . A . Findlay (general manager) ; Messrs R. W. Fisher and 
W . J . Green , (Counci l members). Photo : P. Fletcher 

The Appleton 
Laboratory 

Change of name for the RSRS 

On 7 November the Secretary of State for Education and Science, 
Mrs Margaret Thatcher, visited the Radio and Space Research 
Station at Slough, Bucks, and renamed It Tho A ppleton Laboratory. 
Tho new name was chosen to mark tho long and close connection 
with the work of the station of the distinguished physicist, the late 
Sir Edward Appleton, CBE, KCB, FRS. 

After tho renaming ceremony, during which she unveiled a 
plaque and portrait of Sir Edward Appleton, M rs Thatcher, and 
other guests, toured the laboratory and saw some of the work 
which it is undertaking. Escorting Mrs Thatcher was Dr J. A . Sax­
ton, director of the laboratory and th is year's RSGB President. 

The genesis of the laboratory lies in the former Radio Research 
Station of the Department of Scientific and Industrial Research and, 
before that, in the Radio Division of the National Physical Labora­
tory, to go back no further. In the early days, beginning some 50 
years ago, the role of the laboratory was clearly defined as the 
conducting of fundamental research In radio wave propagation 
lo provide basic information widely needed by a range of users to 
assist tho development of radio communlcallons In the broadest 
sense; including polnt-to-1>olnl communication, broadcasting, 
navlgallon, etc. The development of radar techniques was an 
Important outcome of this work In the 'thirties. 

The study of propagation necessarily involved geophysical 
research to understand a range of solar-tcrrcslrial relationships, 
lhe formation and characteristics of lhe Ionosphere and the nature 
of the troposphere as a medium for the transmission of radio waves 
Involving the Interdisciplinary field of radio-meteorology. 

Platform party at the re-nam­
lno ceremony. L to r: D r 
J . A . Saxton ; Mrs Margaret 
Thatcher ; Professor S. F. 
Edwards, FRS, Chairman of tho 
Science Research Council; 
L ady Appleto n ; and Sir Eric 
Eastwood, FRS, chairman of 
the A stro nomy, Space and 

Radio Board of the SRC 
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Among several projects at present being undertaken by the 
laboratory, those of particular interest to radio amateurs include 
research into the scattering of metric radio waves by the iono­
sphere, the scattering of centlmetric radio waves by rain, ctoud and 
clear-air inhomogeneities, and the earth's ionized and neutral 
atrnosph ere. Satellite data analysis and computing Is also under­
taken, including orbit predictions for satellites such as Oscar. 

The laboratory continues to be an effective source of Independent 
advice on the application of wave propagation knowledge to com­
munications, radio astronomy, space science, frequency allocation 
and radio interference problems. 

The research 1>rogramme on the propagation of radio waves at 
very short waveleng ths Includes lwo main topics. The nrst Is the 
eflccl of heavy rain on terrestrial and earth-space paths In the 
waveband 0·3-3cm. This Information is required In the planning of 
microwave communication systems. Secondly, basic lnvesligations 
of atmospheric absorption, especially that caused by waler vapour, 
are in progress In the waveband 0·3-Jmm. In this region of the spec­
trum, existing theories of absorption show significant discrepan­
cies when compared with measurements. This result is attributed 
to lhe presence of multimeric molecules of water formed by hydro­
gen bonding, a feature not yet Included In the theory. 

The laboratory participates with Canada and the USA in a 
programm e for sounding the ionosphere by use of instruments in 
satellites. Information, particularly over the oceans, is needed to 
improve !he models of lhe ionosphere which are used In predicting 
tho behaviour of Iona-distance hf radio communications circuits. 
These Investigations have given rise to theoretical Investigations of 
neulral-alr winds at altitudes above 1 OOkm, which causo Ionization 
to move along the geomagnetic fleld lines and may explain lealures 
of the ioriosphere which have long been regarded as anomalous. 

More recen lly some evidence has been detected that the geo­
magnetic neld, and possibly the solar wind, can influence the large­
scalo average distribution of pressure In the lower atmosphere. No 
physical explanation yet exists for this exciting possibility of rela­
tionships between the weather and geophysical phenomena at 
much greater heights In the earth's atmosphere. 

an 



MEMBERS~ AD~ .............................. . 
These low-cost nat-rate advertisements are accepted as a service 
to members ol RSGB. They must be submitted on the Members' 
Ads order form printed on the last pnge of each issue of Radio 
Communication, or on a postcard similarly laid out. Each m ust 
be nccompanied by a recent Radio Communication wrapper 
addressed to the advertiser, as proof of mcmhership, and a remit­
tance by postal order or cheque for 2Sp (stamps not accepted). 
They will not be acknowledged. Those not clearly worded or punc­
tuated will be returned. No other corresponden;;e concerning this 
service can be entered Into. 

The closing date for each issue is the 4th of the preceding month 

but no guarantee of inclusion in a speclnc issue can be given. 
Valid advertisements not published In the Issue following receipt 
will be hold over until the next Issue. 

Trade or business advertisements, even from members, will not 
be accepted lor Members' Ads but should b e submitted as classi­
ned or display advertisements In the usual way. The RSGB reserves 
the right to refuse advertisements, and accepts no responsibility 
for errors or omissions or for the quality of goods offered for sale. 

Members are advised to enclose a stamped addressed envelope 
when replying to advertisements. 

Seo the current order form on the last page for further details. 

Post to : MEMBERS' A D S, " R A D I O COMMUNICA TION". l5 DOUGHTY STREET, LONDON WC1N 2AE 

FOR SALE 

N ew un used 3011 Telomast complete with accessory pack, instruc­
tions and coaxial stand-off Mms, £14.SO 0 11 0. N. Hingley, 4 Elmdale, 
Halesowen, Worcs B62 9AJ . 
H eat hkit HW17A with commercial l et 1>re-amp Otled, (otherwise 
as new) plus mobile psu, mint condition, plus both manuals. 
lour xtals, spare set of valves, £65 ono secures. W . D. Whatmore, 
" Hollybank", Sellicks Green, Blagdon Hill, Taunton. Somerset. 
Tel 082342-2S3. 
C R100 8£12; as new GEC Miniscope. 1in tube. £5; HA500 Lafayette, 
ham bands only, £15, double superhct, buyer collects. G8CZH, 
QTHR. 
Camera, 625-line, lkegami TK204VD4, converts 405. focusing tens; 
spare Vldicon £2S; monitor Murphy, 23in, automatic 625-405-525 
line selection. £25; audio generator, Nombrex 40, sine/square. 
brand new, Li st £27.15, only £20. G3MHS, QTHR. Tel Sedgley 73465. 
Codar A T S T 28, complete mobile Installation, Inc mic, speaker, 
Halconaerial, 160/80 loading coils, also base station power supplies, 
£35. G4AKJ, QTHR. T el Bristol 46612. 
Pye V an gu ard boot mounting 4m, 70·26 and 70·37S crystals, 
complete with console for car interior and whip, all ready to go, 
.£J5. G3ZLO. QTHR. T el Horley 3123. 
Eddyston e 680X, immaculate condition. £SS; HW17A £45; Emsac 
2m converter £8; Class D Mkll wavemeter £9, buyer collects. 
G8FSM, OTHR. Tel 0272-6S5012. 
CS3-T X ORO a.m. cw, complete with four spare 813s, vfo. manual, 
oilers?; SB-IOU mint, leads, mlc, manual, £20 ono; T op-7 tx. 
rebuilt with homebrew control box, perlect, £10 ono; matching 
Inverter. modified. working, £5 ono; R-107, £2.50. P. Russell, 13 New 
Road. Bolter End, High Wycombe, Bucks, MP14 3NA. T el 2.8682. 
D X100U , fb cond. also some Nos Rad Comm, Practical Wireless, 
Pracl/ca/ Electron/cs etc sae. Wanted Heath OX40U with vfo, or 
purchase separately; workable 2 or 4111 rig. Gl3YMT, QTHR. T el 
644688. 
Oscilloscope, Cossor 2100 double beam, 6MHz. 100mV/cm, with 
preamps (two) 1 mv/cm, excellent performance, manual, £SO. 
Tel Cobham (Surrey) 3117 evening. 
GR286JSTR28 marine vhf band style HC6/U crystals, tx/ rx channels 
1-5. 7-9, 18-22, rx channels 12-14, £1.25 each ; Racal 1·4MHz ssb 
crystal Oller (usb) £8; vhf/Im base station. high band, 10W £12. 
G3JMJ, OTHR. Tel 073-271 3467. 
Eddysto ne 840C gen cov rx, very nice cond, £40. G3WEX, QTHR. 
Tel 021-354 4265. 
P ye Cambridge AM10B, 12V, complete with cradle, control box, 
spkr. microphone, cables. vgc, aligned, 14SMHz, less xtals , .£JO, 
carriage by arrangement. G8CDJ, OTHR. 
Sifam 100-0-10011-A me1er, scaled 10·0-10, 31 by 31n, £1.50; tacho 
generator, Servo-Tek type SB-740B-t, 20V per 1,000rpm. brand 
new, £5. G4BEZ. OTHR. T el Cheltenham S7S9S. 
AR88D , new, boxed, £48; JXK 2m convor1er with tunable I.I., 
28/30, £10; 2m Ix, OOV0640A, UM2, 2-KTSSs, £18; QQV0310, 
drlver/ORP a.m./lm, £12; QQV0320A/P trans mod, £10; SOit 
T elomast £16; 2m Parabeam £12; 339 d/b scope £12, gone ssb, 
buyer collects. Pugh, 360 Hlhley Road, L Gornal, Dudley, Worcs. 
Tel Dudley S5816. 
5Z3(2) 6V types. various OV04- 7(3), 1600-1500-0-1500-1600 about 
7SOmA ; xtals, HRO. 4S6kHz; 10x 5MHz(2), 500kHz(2), hdbks Halll­
crafler S36, BC221, AE, AF. AH; Dumont Sin cro, type 208, see 
other advt, all rsnble. G2BPC. OTHR. 
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813(2), 81S(2), 866A(2) 829B(3). 832A. OOZ04-1S(2), 6L6 (6), 807(4), 
UM3, UM1 , 6B4G(4), 1,100-0-1 ,100 ex T1131, VCR139A and 2 bases, 
5CP1 with lranslormer, 240V prim, 2kV/5mA out, plus 2X21879 and 
hv/ 11 w kg xtais FT241(21). FT243(24), moslly 7MHz ;t , sae. G2BPC, 
QTHR. 
Garex T womobile a.m./ fm tx/rx, m int cond, cost £110 accept £75, 
less than 10 hours use. buyer collect, rx fully tunable,3xtals. G3KNB, 
QTHR. T el Stafford 62105. 
Solartron C D513 scope with manual £40; probes, Bird thruline 
2SW 25-60MHz and 10W 100-2SOMHz, £12.50 the pair; Heathkit 
100MHz counter, IB1101, £9S; complete 144Ml-iz ssb sta!io11 iric;lu(l­
ing Heath HW32A. £120. C. R. Jenner. 27 Buchan Road, London 
SE15 3HQ. T el 01-732 6918. 
Lafayette KT390 Ix kit £27; Heathkit GD-1 U £8; 19 set Mklll mains 
psu, £10; rf amp No 2 .£J; two No46 sets complete £S; BTH PSS rx. 
280-680MHz continuous. £25, all good condition, buyer collects. 
P. Lowenstein, 3 Kelman Close, London SW4 6JE. Tel 01-622 9549 
evenings. 
L ouvo 10S freq meter and charts, laulty, £5; BC221 freq meter and 
charts, psu, £9; LM14 freq meter and charts, 11su, £14; BC312 rx, 
rebuilt , with min valves in I.I .. S-meter, product detector. psu, £16. 
J . Marlin, 114 Briggs Fold Road, Egerton, Bolton, Lanes. Tel Bolton 
57775. 
KW Vanguard with 160m, Eddystone mains filter, h/b 4m tx/ 
converter, Heathkit Q Multiplier, h b I.I. strip, ideal for2m but needs 
alignment. No reasonable offer refused. Buyer collects. G3THC, 
OTHR. 
160m transverter, 7MHz input, 40W p.e.p., built for FT200 but suit 
any rig, £20.00; AMIOD. 145·80MHz, £2S ; TS174U, comple1e, 
240V ac, charts, £20; 2m l/. whip, £3: 813 and base £100, part 
exchange for KW2000. G4BXD/G8ESY. OTHR. 
Eddystone 730/4 rx, see Sept 73 SWM, as new; G3MXO. Tel 
021-772 5409. 
KW2000A, complete, speaker, ac psu, Shure 201 microphone, 
Instruction manual, very clean condition, little used, £135, also 
Universal Avometer. G3DFS, QTHR. T el 02t-3S4 7769. 
R206M kll with psu £20; G3HBW 2m convertor, Eddystone box, 
mains psu, I.I. 4·5 to 2·5MHz. £8; Sony TC160 cassette £70; Ultra 
packset Im, x1als 144·48 and 14SMHz. £40; Solartron osclllator, 
2SHz to 500kHz, 50 and 600!l, £20. GSDDM, OTHR. Tel Penn 4483. 
Microwave modules 144MHz rx, 12V pos or neg earth, as new, 
£30, V. M. Rowlands, 37 Hampton Road, Oswestry, Shrops. T el 
3764. 
1132A vhf rx, working but requires attention, W8356 300V 19in rack 
mount ing psu, £2 each; SCR522 modulator section, STC, mains 

1ransformer, 0-750V 215mA, 6·3V 2A. £1 each: Mullard SIO amplifier 
£5 ono, buyer collects. GSDL T , QTHR. T el Broadstone S370. 
T rio 9R-59DS, rx, exc cond with volt stab, hndbk and original box; 
.£JS plus carr. R. Mortimore, 20 Windermere Ave, Cardiff. T el 0222-
754588. 
" Radio C ommunication" complete Jan 1969-June 1973, nearest 
£3, also Hamgear preselector PMI, mains operated. £2.50, both 
plus carriage, Items vgc. Stephenson, 82 Morris Lane, Leeds 
LS5 3EN, Yorkshire. 
Racal T R109C mobile ssb transceiver 4 channels 160 to 40 complete 
with 11 crystals, handbook and aerial, usb, lsb and a.m .. exchange for 
Vespa Viceroy HW12A or JR310. G30QC, 1 Baker Avenue, RAF 
Benson, Oxon OX9-6EQ. 
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WS62 tx/ rx, HHlMHz, cw & a.m., Internal 12V psu, mic/headphone 
connector modified to panel sockets, surplus to my requirements, 
offers to GM3KHH, QTHR. Tel Clochan 247. 
Racal RA17L £170 ono; Racal RA66 panoramic viewer £40 ono; 
Racal RA63 sideband adaptor £30; Drake DSRI digital, cost £1,133 
4 months ago, £800 ono; 2 new Eddystone panoramic adaptors, 
EPI 7R, EP20, £40 ea. GW3NWS, QTHR. Tel Tides Reach 232(home) 
or Newport 71751 (office). 
" Knig ht" star-roamer general coverage receiver, ideal young 
swl, very good condition, £15 ovno, Inspect most evenings and 
weekends, please phone first. A . Jackson, 6 Shepherd's Close, 
Bartley, Southampton, S04 2LJ. T el Cadnam 2640. 
HW17A complete wilh de psu, £45; T28 rx, ATS Ix, wilh ac & de 
PSUs, £35; Heathkit transistor tester, offers? G4AIV, QTHR. Tel 
0536-710519. 
HW101 with (sb series) detux ssb filter plus psu, prof built, excel­
lent, £140 ono; digital freq meter (homebrew), 8-diglt readout, 
Heathkit cabinet, time and freq measurement 0-30 - MHz, £40 ono, 
carriage extra or collect. Bradley, 32 Barley Farm Rd, St Thomas, 
Exeter. Tel Exeter 51646. 
J oystick de luxe aerial and Joymatch 4RF £7; Testgear (Acton) 
signal generator £4; Heath beam switch S-3U £10; Weemegger 
(SOOV) £7; Valves QQV0640A(2) £1 each, 832(2) 50p, 829B £1 etc; 
many components and books. G2FCA, QTHR. Tel 01-952-6566. 
2m /m /p valved a.m. Ix, pa QQV02-6, lntegrnted 12V de Inverter 
(positive or negative earth) and control box for single switch con­
trol, metered , perforated steel case, £17.50. G3TYJ, QTHR. 
New unused 5B/254M (3), 6146 (2), £1.10 each ; E88CC 50p, 
QQV03-10 (2) 60p each; Goldring stereo CS90 wllh spare unused 
diamond stylus £2.50. G3KZC, QTHR. T el 0272-673026. 
Swan SOOc, as new, £155. G3KNA, QTHR. Tel 097-623122. 
Pocketphone compact uhf transceiver brand new with xtals on 
433·20, Deacs, copy of handbook. 25kHz channel spacing, £65 no 
offers. G8EAO, 28 Hertford Road, Clare, Suffolk. Tel Glemsford 
770 or Clare 7163 (evenings) 
Shack clearance: Collins KWM-1 51 N0594, 316-1 psu, mint cond, 
offers; Halllcralters SX101, manual, £75; National NCX5 mktl, psu 
etc, £175; Drake R4A, MS4 spkr. 1 ·6-30MHz. £125; T rio JR599 rx. 
1·6-30MHz. 144MHz, as new, complete, £145. Gt3ZIA, QTHR. Tel 
Ennlskillen 2188 N. Ireland. 
TW communicator, 2m, £30, or exchange for rx. G4BHM. QTHR. 
Tel Leeds 664833. · 
KW2000 ac p su , £85; /m psu £15; 24V t/p psu, £4; valve tester, £7, 
properly late G3DMN; HW100, believed ok, lmmac, no psu, £65; 
G2DAF tx, no psu, believed ok. £12, buyers collect weekends. 
G3DCS. QTHR. 
Automatic digital keyer, 256 bil memory, programed wllh diode 
matrix. 2 auto stops and repealcapablllly 10-45wpm, built-In monitor, 
Ideal tor CQ, station Iden I etc, £20; RCA 16561 20p ; Iii 209 LEDs 12p; 
BF240 7p. G3WZT, QTHR. Tel 0403 710565. 
KW V aliant Ix, 160-10m, £20; BC221AH with orig charts, no psu, 
£15; B44MK3, unmod, no xtals. offers, buyer collects; B&W 204 £2. 
G3HWH, QTHR. Tel Nelson 65080. 
Radiov lsion Commander gc1ham band rx, £21; T/band h/brew 
a.m./cw Ix, £7, (buyers test, collect) ; 436kHz lsb xtal niter with tx 
eel, £3 pp; HC6U, 11,155kHz (mix10·7/455) 75p, pp, all ono. G3CDR, 
QTHR. Tel Dartford 26976. 
FR400SDX receiver in mint condition, complete with Instruction 
manual and circuit, £150 ono. G4AXO, QTHR. 
Waveform generator IY1>e 51, £10; crt unil IYJ>C 2 £6;45MHz I.I.amp, 
£2; 30MHz I.I. amp,£2; vhf rl amp £1; vhf osc £1; 20MHz I.I. amp £2; 
al amp unit £1 ; Foster Seeley discriminator £1. post extra. SAE with 
enquiries. R. Hayward "Sunnyfields", lighthouse Rd, St Margarel s 
Bay, Dover, Kent, CT15 6EJ. 
HW-17A Minor, (removeable) mods, homebrew mobile transistor 
psu and cables, £50 ono; HG-10B vlo 80-2m, £25 ono, both with 
manuals, carriage extra. Wanted compact ssb tx/rx. internal psu. 
80/20m, 160/SOm, why, replies t00%. GM3SYD, QTHR. 
Calibrator unit type 1 with 250V ac power unit useful for conver­
sion as transmitter or receiver or test instrument. Carriage extra, 
sae wllh enquiries. R. Hayward, "Sunnyfields", lighthouse Rd, SI 
Margarets Bay, Dover, Kent. 
KW Geloso amateur band converter, 6 bands; £10 or exchange. J. 
Coles MacGregor, 166 Ellenborough Road, Sldcup, Kent. 
Trio JR-SOOSE, vgc, extremely stable, vg 2m, £45; 2m converter, 
27·7 to 29·7MHz, suitable above, brand new, £12 or exch 2m gear 
(lx-rx). GSESK, QTHR. T el Bradford 45611. 
BCC69 tx/ rx. high/low band with 12V psu, £5; mains stabilizer 
(varlac type) £6; Brenell tape recorder with accessories £25; Grun­
dig GMU3 mixer £3; teak hl-11 cabinet £15; microphone on Ooorstand 
£5. G3WMQ, QTHR. Tel 01-903 4363. 
H alllcrafters RXs SX-96 £58; S27c £22; Trio TR-2200 6ch Im lx/rx 

RADIO COMMUNICATION December 1973 

£60; Pye Vanguard AM25T, tuned 2m, complete, £24; Telford/BAEV 
2m cnvlr Mk2, new, £10. Wanted SX-122, 888A, exch, why. Bob, 
G4AFY, QTHR. T el 61752, 6-Bpm. 
Property late GJJCQ : Drake TR4C still under guarantee, with 
psu and speaker unit, £270 ono; also other Items. Details from 
G3KKJ. Tel Ulverston 53685 (evenings) or write for fists. 
Yaesu FR400SDX £140; Drake R-4C, brand new, £230; KW204 Ix 
£100; DA-I Keyer £10; Hallicraflers HA- I Keyer £30; KW Ew 
match £9; Drake W-4 £20, all excellent condition. Wanted P-60 
Versalower. GW 3YGH, QTHR. 
CW tx, 80-10, pair807s pa, £10; Parmeko 620V 200mA, 375V 250mA, 
SV6A, £4 ; Gardner 350V 250mA plus lots healers £2; Parmeko 
swinging choke, 3·6-20H 250mA, £1 ; Gardner chokes 50p, buyers 
collect. G2HLU, QTHR. Tel Reading 61622. 
KW Ezee Match with separate band switching £14; 18AVQ hi-gain 
vertical aerial £14; AVO electronic test meter £14 ; prefer buyers 
collect. G3MIX, QTHR. Tel Teignmouth 4480. 
FM Vanguard 24V, switched power, QQV0640, on 144MHz, good 
clean condition, mains psu, sell or exchange, ECIO, test equipment 
etc, £30, buyer collects. GBBTI, QTHR. 
Garex 2m a.m./lm Ix rx. as new, transmitter has 6 channels with 
trimmers, 145·00 crystal included, £80 ono; BMHz crystals on 145·15, 
145·45, 145·65, 145·80, 145·925, £1 each. G3UKM, QTHR. Tel 061-439 
5756. 
Collins KWM2, factory fitted I.I. noise blanker, late serial number, 
complete with ac psu, first reasonable offer accepted. G3ENG, 
QTHR. Tel after 71>m, Burgh Heath 56645. 
Two Willlam son amplifiers. W oden potted output transformers, 
transistor stereo pre-amp, power pack, twin 450V and 20V, £20. 
G3BYY, QTHR. Tel Wraysbury 2007. 
Owner emigrating: Creed 76 £10; &5 printing reperforator £8; 
25 punch £9; 92 reader £4; 80--0--BOV psu £3; Marconi 60W 2m a.m. 
base station £18; No 7 crystal calibrator £2. G. W. Newsome, 11 
London lane, Bromley, Kent. Tel 01-460 2592. 
Chinon 809, Bx zoom cine camera In excellent condition complete 
with case, lens hood, instruction manual, £55; will exchange for 
ECIO Mk2 or Heath GR78 or FL50B. M. S. Soo, 30 Manbey Grove, 
Stratford, London E15. Tel 01-242 4433 ext 313. 
B40A rx, complete with manual, £15; EK9X electronic key, new, £8; 
Joystick UFA, 1971 model, £4, assortment electromechanical 
relays and unlselectors £5 box. A . Nellson, 78 A ckers Hall Ave, 
Liverpool, l14 2EA . Tel 051-220 5470; alter 6pm or weekends. 
Microwave Modules 2m SW transistor a.m. Ix; 40W a.m. mains 
operated 2m tx, offers. GSGMR, QTHR. Tel Luton 35806. 
SCR522 vhf tx, 2m xtal, needs tidying, £3; tyr>e SN 100W vhf pa with 
2 spare 8019s, £5; TU7B tuning unit, £1; two 3ft high 191n racks. £2 
each. G3YBJ, 85 Downland Drive, Southgate, West Crawley, Sussex. 
Tel Crawley 36147. 
DC psu for Yaesu FT200. perfect, offers: Top Band a.m. Ix In work­
ing cond, suit mobile operation, £4; 70MHz converter, solid state, 
I.I. 3·3 to 4MHz, £5 ono. G3ZUL, QTHR. T el Droltwlch 4510. 
BCC-21T, psu, charts, £15; Advanced G3HSC record, 45wpm, 
£1.50 ; two telephone handsets 50p; Voltmeter0-100V0-5V, teads, £1 ; 
transistors. 2N2102 35p each; books: Short-wave Listening 75p; 
Build your Amateur Station £1, new. A . West. 29 Halfmoon Lane, 
Herne Hiii, London SE24 9JX. 
Pair Z-match caps £6; Vitavox IOOkO mic £1; 5011-A meter £1; 
6000 phones £1 ; transformers 24V at 500mA, 350---0-350 and 20H 
choke £1.20; 2N3553 and 2N706 £ 1; crystals 44MHz and 45·7MHz 
50p ea; hi-pass filler 50p; mic pre-am1> 50p; EF86s(6) £1; El96 25p; 
6BE6(4) 70p; E88CC(3) £1; E180F(2) 75p; ECF80 25p; transistors, 
OC170 (5) £1; 2N918 (2) 50p, 2N2021 (11) £1; 2N4124 (10) £1; AF186 
(1) 40p; postage extra. G4AWJ, QTHR. T el Healhfield 2454. 
FTdx401, Immaculate condition, £215 ono; Yaesu YD844 table mlc 
£1, free with 401; TW Topmobile 160m tx/ rx, 12V de, £20; T xl rxs 
sent free by Securicor, write or phone (evenings). G4BVH, 73 Dudley 
Road, Brighton, Sussex. Tel 0273 504634. 
Large potentiometric chart recorder, 25mV, 2511-A fsd, £40; 
unstablllzed de supply, 70--0-70V, 20A , £4; Grundlg Reporter tape 
recorder £3, all Items buyer collects. Newton, 1 Utile Pynchons, 
Harlow CM18 7DB. Tel Harlow 28969. 
RTTY Creed model 47R teleprinters £15 each; Creed 86R reperfor­
ators, £15 each; Creed 6S6 tape readers £10 each; Creed 7PN/4 
Punch 75R, Model 92 and psu, ok for spares, offers? sae enquiries. 
GSEPI, QTHR. 
BRT402E, rack mounting rx, £60 ono; antique Iv/ radio, 15in, circa 
1938, offers? Dekatrons, oc1al valves, meters, transformers sac list. 
F. W . Mulford, 10 Stanford Way, London SW18. T el 01-764 6207. 
TTL xtal standard, outputs 1MHz, 100kHz, 10kHz. Integral psu, 
£10; 2m Hl-Q break £2; labgear speech pre-amp clipper £1.25; 2m 
pre-amp £1; 100kHz xtal B7G £0.75, post extra all Items. G8CEX, 
QTHR. 
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Shack clearance, many items for sale Including EA12 £125; 
Vanguard AM25T, converted, with all accessories, xtal and car 
battery, £20; many valves. transformers, Painlon resistors etc, 
sac with requirements or call evenings. R. Phipps, 26 Spinney Hiii 
Crescent, Parklands, N'pton. 
Viceroy Mk IV, vgc, £50 ono; rx, KW77, vgc, £50 ono. G3FVB, 
OTHR. Tel Buxted 3356. 
FRdx400 £100; FL2500 £90; BCC21, correct charts. £15; KW2000A 
plus psu £120; 70cm cavlty with 4CX250B and base £6; OOV06/40A 
£4.25 new: 6146B £2.25 new; OOV03/20A £2; Hudson 4m tx/rx £8; 
4m aerial £1 ; pos1a11e extra. G3KHU, OTHR. 
SSM ml converter £15; UR203 coaxial cable 10p/m: Desk mic £2. 
G3ZNW, OTHR. Tel 01-432 2343 (8-4 weekdays only). 
Offers Invited for BC3480 S-meter, built-In psu; Pye base t.; Pye 
Cambrld11e; Solatron CD513 with handbook; B2 rx and psu; 2m 
converter & psu, buyers inspect and collect. G3LYU, OTHR. Tel 
Leicester 876459. 
FT-2F with accessories, as new In box, also 5/8 G-whip, £75 plus 
post; Dartronlc scope model 510, lacking eht, gift £15 _Plus post, 3 
figure list price; quantity Celestlon speakers, 8 by Sin unboxed, 
£1.50 each. GW3TMP, OTHR. 
Frequency meter Wt191A, mains psu, data, £5; Iv, Philco 1019, 
171n. vhf, overhauled, £7; le ski pins, lengths of 100, 50p; 8-track 
stereo tape player, little used, spkrs new; VR150s, unused, 25p. 
G8CLG, OTHR. Tel 01-778 2739. 
FTdx401 , 7 months old, as new, in makers carton, llllle used, £215. 
GM3DJT, OTHR. Tel 031-334 2672. 
H eathkit rx, model GR78, 12 months old, allgned and serviced by 
Heathkit, In Immaculate condition, a good standby receiver, can be 
used mobile; buyer collects, £50. 50 Sherbourne Close, Hove, 
Sussex BN38BE. Tel 0273-414244 ext 37. 
House, "Californian" style open-plan lounge/diner, kitchen, 3 
beds, warm air c/htng, fitted carpets, d/g, conservatory, greenhouse, 
"shack", garage, 300lt asl, large garden, £12,300. ORA Canterbury. 
G3RHL, OTHR. Tel 0227-60334. 
T rio 9R59DE rx, superb condition, calibrator circuit, audio filter, 
cathode follower fitted, many extras, £30. M. J. Cawood, 10 Fill-
gerald Rd, Thames Ditton, Surrey. Tel 01 ·398 4727. . 
H eathkit HWA17·1 mobile psu £8. G3ZJF, OTHR. Tel Windsor 
68364. 
Storno COM13C Hi-band £10, B44 Mk Ill, tx on 4m, 2 xtals £5; 
LG300 tx £10; Canadian No 9 receiver, offers? Wiii dellver London 
area. G4BOW, OTHR. Tel 01-980 2074. 
HQ170A receiver, plus 2m converter, £70 ono; Pye Ranger with 
transistor psu, rx modified to tune 28 to 30MHz, £5 ; homebuilt 2m 
transistorized rx, £10. G3LYP, OTHR. Tel High Wycombe 881298. 
Ex change Eddystone EA12 rx for wide band double beam oscillo­
scope, example CD1400; KW Vanguard tx, 160-10, £20. Livermore, 
1 Roe Green Lane, Hatfield, Herts. 
"Radio C onstructor" 4m Ix £6: 2m tx £12; "Diode circuits hand­
book" by R. P. Turner 75p: "Electromagnetism" by Slater and 
Frank £1.50; " Elementary Technical Electricity" by Huck 60p. books 
as new. sae llst. H. H. Seymour, 74 Harold Estate, Pages walk, 
London SE1 4HW. 
Collins F455-J-3.1 mechanlcal, McCoy 9MHz Golden Guardian 
niters, R1any crystals; 23cm radial cavity; many small items (listed). 
G2CPM, 10 Wyndham Road, Shaw, Newbury, Berks. Tel Newbury 
464. 
Koyo 1770, 11-band, month old, cost £60, sell £54 or exch for 
EC10 Mk2 Lafayette 600 or 800, T rio 310 or 9R590S or other good 
small short-wave rx, cash adjustment. L. D. Ireland, Carnhell, 
Camborne, Cornwall, Tel Praze 236. 
Unused 70cm gear: Microwave Modules converter £14; 28-30 I.I. 
Tronilex systems SW triplerfpa with stab psu £15, £25 the lot. 
Wanted ORO audio pa equipment. G4ADN, OTHR. Tel Bolton 55051. 
FT200 Yaesu tx}rx, FP200 speaker, psu, mint condition, quite 
outstanding, £155 ono; Heathkit SB101, SB600 speaker. psu, as 
new condition, £155 ono, view and test. G3WY, OTHR. Tel Evesham 
45497. 
HW12A 80m tx/rx, ac psu, lb condition, any sensible offer, only 
30h use. GM3SBC, OTHR. Tel 031-336 7288. 
Redlfon GR286 tx/rx, 156-157MHz, easily converted lo 2m, exc 
condition, some crystals and handbook, £30 ono, Husk, 3 The 
Crescent, Common Moor, Liskeard. 
Elmac 7034/4X250, brand new, used but good 4X150As, exch for 
OOV07-50s in slm condition. I. F. White, G3SEK, 17 Holmbush 
Road, London SW15. Tel 01-788 4067 evenings. 
Heathkit GR78 150kHz-30MHz rx, factory allgned, mint, Ideal 
mobile rx, sensible offers please. Wanted Radlonic electronic kit; 
Ezee match. Baxter, 251 Harrogate Road, Eccleshlll, Bradford, 
Yorks. Tel 0274 639823. 
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WANTED 

SSB rx adaptor for 4SSkHz receiver. J . Coles MacGregor, 166 
Ellenborough Road, Sidcup, Kent. 
T eenage sw l would like to work on GB station from 21 Dec to 
6 Jan In London or around St A lbans/Watford area, will Ing lo work 
any hours. R. G. A . Tearle, " Pathslde", Frlthsden Copse, Berkham­
sted, Hertfordshire. T el Berkhamsted 3853 alter 6 pm. 
Radio book s/booklets, old/new, why; Radcom 60/70; Info on 
second world war p.o.w. RXs/Stalag Communications; radios 1900-
1935: A. A. Coutts, 31 Alloa Rd, llford IG39SW Essex. Tel 590-5042. 
Transistor rx suitable for 2m, as tunable I.I. (28-30MHz) or direct 
2m rx. G8FMS, OTHR. 
Panda Cub Ix, good cond. G3BPE, OTHR. 
Complete station tx/rx, hf/vhf, tower, aerials wavemeter. Buyer 
will collect in London and Home Counties. R. Chaddie, 191 Honey 
Lane Waltham Abbey, Essex. Tel Waltham Cross 26997. 
Tran°sformers 2-2·5kV at 300mA and 10V al 6·5A; high power aerial 
change-over r~lay ; high voltage tuning capacitors. P. Smith, 49 
Hucknall Avenue, Ashgate, Chesternetd, Derbyshire. 
OAP wants information on using valve I.I. transformers with tran­
sistors; Electroniques bandspread coils and Ifs, valve .or transistor, 
good 25().-0.250V 150mA mains transformer, state size. Sutcliffe, 
24 MedOeld Street, Roehampton SW15. Tel 789-4979. 
KW2000, A or B, with ac and/or mobile psu, must be In good cond. 
For sale. Philpotts G2DAF Ix case with ready drilled front panel and 
sides, £4, 1iref buyer co llects. G3PGN, OTHR. Tel 0277-822891. 
432MHz converter, I.I. 144-146MHz, also Telford Comms 2m aerial 
niter and bandsearcher module. Andrew Humphrlss, 14 Fosseway 
Crescent, Tredington, nr Shlpston-on-Stour, Warwickshire. 
Indicator unit or case for AR22 rotator. G3JBU, OTHR. Tel 0604-
43020. 
Information on Phillips 411 Intercom, Dynatron type RA30; buy or 
borrow CR100 manual. M. Green, 12A West Road, Weaverham. 
Northwlch, Ches CW8 3HO. 
Buy or borrow manual, circuit diagram, alignment details, for 
SX28. O. King, 34 Crawshay Drive, Emmer Green, Reading RG4 
8SY. Tel Reading 477048. 
Mlnlmltter MR44/ll manual, beg, borrow or buy. O. J. Fernle, 78 
Broadacres, Guildford, Surrey. Tel Guildford 75627. 
Heathk it RA1 receiver with crystal callbrator If possible, also 2m 
converter for use with the former. J . L. Fryer, 13 Chantry Close, 
Newark, NG24 4JZ. 
H eathkit RA1 receiver please write. J . Banks, 31 Jubilee St, Newark, 
Notis. 
Electronlque coll pack, covering amateur bands only, 160-IOm. 
state price. A. G. Campion, 351 Willlamthorpe Rd, North W ingfield, 
near Chesterfield. Derbyshire. 
Creed 7B teleprinter and terminal unit. Tibbert, 11 Darwin Rd, 
Mlckleover, Oerby. Tel 511434. 
Marconi TF643C absorption wavemeter, price and details to Liver­
more, 11 Roe Green Lane, Hatfield, Herts. 
Exchange 2m Storno Viscount rig complete with cb for multi­
channel tx/rx, r/c (proportional) gear. G3POC, OTHR. Tel Farn­
borough, Hanis, 44268. 
Braun 1000D rx; KW Ezeemalch; car bracket Ian; dig counter for 
Yaosu FT101. K. Lee, 400 Edgware Road, London W2. Tel 01-723 
5521. 
Mains transformer for CR100. G.IG. Carter, Simons Lane, Alderney, 
Cl. Tel 2650. 
AR88 · HW100 or SB101 with pu; 750 vhf coaxial relay; 5R4 and 5U4 
valves': 1972 Call Book. For sale Ozalld 1>hotocopier. J. R. R. Baker, 
Bontenwydd, Cards. Tel Bronanl 608. 
R2t6 or similar gen coverage vhf rx. G3PGN OTHR. Tel Blackmore 
(Essex) 822891. 

INTERFERENCE PROBLEMS 

Members accused of causing Interference or who 
suffer Interference from external sources are invited 
to seek the assistance of the Interference Committee 
In solvi ng their problems. 

Enquiries should be addressed to: The Chairman, 
Interference Committee, RSGB, 35 Doughty Street, 

London WC1N 2AE. 
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CRYSTALS: STILL 1000's IN STOCK PER PREVIOUS ADVERTS 

TX, 4 x 150A's In parallel P.A. Blown, Pl tank, 70 ohm output, 70 ohm Input 2 volts RF carrier or SSS into 6CH6 then 
58254M (min. 807) driver. First 2 stages linear, 4 x 150A's can be based AB or C to suit mode. Gang tuned by Inductors 
calibrated 2·8·18MHz, will go up lo 30MHz If some fixed capacitors removed. Also has switched metering and 2 switched 
crystal positions for CW or A M. Maximum output power 400W SSS or CW, 280W A M. Power requirement 600-1200 volts HT, 
300 volts MT, 24 volts heaters, bias, relays and blower. With circuit and 2 crystals. Size 8 x 8 x 12 £20 

MARCONI TX PA UNIT up lo 160 watts output from a pair of 829B's In parallel Into 50ohms for 10 volts RF drive into 6AQ5 
driver 8298 buffer. Power requi rement 600-750 volts HT, 300 volts MT 24 volls healers, -so volts bias, wlth ci rcuit. Size 
8 x 10 x 16. £8 

COLLINS TX PA UNIT up to 200 watts output from 3 6159's (slm. 6146) In parallel Into 50 ohm lead. Pl tank with roller coll 
and capacitor turret 2-25MHz, aerial c/o relay Inc. Power requi rement 600-750 volls HT. 250 volts MT, -60 volts bias, 24 volts 
heaters.,With circuit. Size 6 x 5 .< 12. £ 15 

COLLINS MODULATOR UNIT up lo 130 watts AF from push pull 6159' s (slm. 6146) driven by 250mV lnlo 5751 and 5814 
amps and 5726 clipper 300-3000 6d8 niter. Power required, 600-750 volts HT, 250 volts MT, 24 volts healers -60 volts bias. 
With circuit. Size 5 x 3 x 6. £ 12 

COLLINS RF/IF AMPLIFIER UNIT all permeability tuned, 2·25MHz, 2RX RF stages 5749's, first and second mixers 5750's, 
5749 first I F tuned 2-3·75MHz, IF output 250kHz. First and second T X mixers 5750's, tuner and multiplier 5654's, drivers 2 
5688's, 4 tuned circuits at signal frequency. Power required. 250 volts HT, 24 volts healers. W ith circuit. Size 6 x 7 x 8. £15 

COLLINS 250KHz IF UNIT mechanical filler, 3 stages 5749's also AVC, Del, NL, 2 5726 double diodes. Power required· 
250 volts HT , 6, 12 or 24 volls heaters. With circuit. Size 3 x 5 x 6. £t S 

COLLINS 250kH:z: OSCILLATOR UNIT 5749 crystal osc., 5749 varactor tuned L/C osc, both at 250kHz for drive and BFO. 
Power required, 150 volts HT , 6or12 voll heaters. With circuit. Size t 6 x 6 x 5. £10 

COLLINS MOUNTING CHASSI S FREE TO P URCHASERS OF SET OF UNITS 

COLLINS. MUCH MORE FOR MARINE, AERONAUTICAL AND AMATEUR CONVERSION IN S TOCK 

MODULATORS, 4 5B 2S4M 's In PUS H PULL PARALLEL up to 240 watts AF out for 10mV Input, speech clipping. 
VOGAD, 300-3000Hz. Power required, 400-750 volts HT, 300 volts MT , 28 volts heaters and bias. With circuit. Size 5 x 5 x 9. 

£11 

RX RF UNITS, 2-18MHz, 3 bands, 2 RF stages 6BA 6, Mix 12A T7, 3 gang variable, 6AM6 xlal osc. 6AM6 cathode follower, 
with circuit, 4 x 4 x 14. . . £5 

IF UNIT, tunable 465 + - 7kHz, 3 stages IF, BFO, NL, Mute, IOOOMHz niter, AF, AGC, 3 6BA6, 2 6AM6, 6AM5, 12A T7 with 
circuit, 2l x 4 x 14. £4 

RX RF UNITS 2-24, MHz 4 BANDS. 6AK5 RF 68E6 MIX 6AU6 xlal osc:. 1·82MHz IF out also Includes TX drive balanced 
modulator (2)6AU6 & oscl. 82MHz 6AU6. 6AU6 & 6AQ5 drivers. All Inductive tuning with 5 tuned circuits at signal frequency. 
W ith circuit £8 

RX IF UNITS 1·82MHz Input, 110kHz 2nd IF, AF output with BFO. 6BA6 1·82MHz amp, 6BE6 mix, 6AU6 1'93MHz osc, 2 
6BA6 IF ttgkHz,6BA6 BFO, 6AL6 det AGC. 12A T7 AF CV448 NL, OA2Stabillzer. . . £ to 

MARCONI 1616 RECEI VERS 2-18·5MHz, single superhet, crystal controlled, One tuning + or-9kHz, 2 RF, 21 F, BFO, CW 
filter, 2µV for 10dB $ /N, 8 x 8 x 13" wlth M AKER'S MANUAL . . £20 

TUNABLE VHF RX UNITS. 180-240MHz, by Increasing turns on RF&. Mixer coifs should cover 90·150mHz. RF Unit size 
8 x 3 x 3, 6AQ4 RF, 6J6 Mix/Osc. IF Unit s ize 6 x 1 ! x 3 45MHz, 4 6AM6 Amps, EAC91 Del/Out. With circuits. RF Unit £3 
IF Unit £3. 

MARCONI ATU UNITS . Roller coifs 30 turns, 3 Inch dla. 20 turns. 2 Inch dla., capacitor turret RF vollage and current 
sensing elements, Size 6~ x 11 x 16. WITH CIRCUIT . • £6 

MARCONI MODULATORS. 90 watt output, transformer to match 2,000 ohms and screen winding speech c lipper audio 
AGC, switched metering for: PA grid, Buffer grid, PA anode, Mod anodes and screens, 500 and 1,000 volts HT. Valves 
12A X7, 12A n, 6A L5, 6AU6, 12AX7, push pull pair 829Bs, 6AQ5, 8AU6. OA2 etc. HT required, 600 volts, 275 volts DC. 250 
volts AC, room for PSU Inside case, Size 8 x 12 x 16. WITH CIRCUIT. W eight 321bs. £10 

CRYSTAL S , all tested, £1 each, 25% discount 10 or more; many not listed, specific enquiries staling frequency required, 
tolerance and style acceptable with S.A.E. please. 

T YPE HC/&U. 6087 6089 6110 6114 6121 6125 6126 6132 6137 6138 6143 6144 6145 6148 6149 6154 6165 1671 6182 6187 6193 6198 
6210 6221 6232 6237 6243 6265 6276 6287 6310 6321 6332 6337 6343 6348 6354 6360 6365 6371 6376 6382 6387 6393 6410 6415 6421 
6432 6443 6454 6461 6465 6470 6476 6480 6487 6498 6499 6516 6521 6532 6537 6543 6554 6565 6571 6581 6587 6593 6606 6610 6616 
6619 6621 6626 6627 6632 6643 6652 6672 6675 6677 6680 6721 6732 6738 6743 6750 6776 6787 6900 6910 6920 6937 6956 6994kHz. 

A LL PRICES INCLUDE CARRIAGE. SAE ALL ENQUIRIES. 

BAGINTON ELECTRONICS (G3TFC) 

MARKET CORNER, BAGINTON, COVENTRY, WARKS. CVS 3AP 
Phone Co v entry (0203) 302668 Also at COVENTRY AIRPORT, Phone (0203) 302449 
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NOW - SPACEMARK SSTV 

SLOW SCAN TV 
MONITOR a -·~ ... ":!'. 

,r r. 
• • ( .! SSM-1 

Plug It into your rccol ..-cr phones lack and wntch SSTV plclures on lho 
Monitor screen horn DX atatlons oll over the world. It desired, SSTV pie· 
turc5 can also be recorded on an ordlnnrv topo recorder for viewing again 
on your Monllor. 
• All solld slate oxcopt s· CRTubo, with 7 ICs, 17 transistors, • Tuning 
lndlc.nlor. • Conforms: to lntornallonal SSTV stnndards. • 4 swllched 
Inputs. • Manual. • Two-t.ono pvc-cooted cablnot, 13·w, x l "h, x 13'd, 
Wolghl 17 lbs. 
SSM·1 MONITOR- £t'3 (Includes VAT d. UK corr.) • •• Why oay double 
for on Imported Monitor? 

ALSO AVAILABLE IN K IT FORM. 
COMPLETE KIT SSM-tK (leas coso), 02. Klis come with lull lnshuc· 
llons, circuits, tayoute, oarta llata. Case eiull)' u.vollable. 
SET OF PCBs ONLY wllh full dota, £7.50. 
SPECIAL PARTS (Transformer, etc) eva_llable. 
SSTV TAPES & CASSETTES with &ync. pulses d. pottetns for oottlng 
up Monitors, £1.IO. 

COMING: SSTV Camoro nnd Fn5t Senn Somplor. 

SPACEMARK LTD. 

882 

SPACEMARK OFFERS A FULL RANGE OF RTTY 
EQUIPMENT ••• 

MODEL SRD·t solid ••••• RTTY CONVERTER-KEVER. £S4.45. Op· 
tlonul plug-In AFSK module SRDt .. AK, £6.32. S RD-1 complelo with 
SRDt-AK, £60.SO. 

MODEL TTU solld ..... FSK CONVERTER-KEVER lo• •••cling Com· 
morctal 6 Amateur use, £132. 

RTTV CONVERTER KITS & PCBs. 

ST·G aofld slnle. PCB• onl)', wllh full Info. £12-.92. ST-·5 Complclc kll (less 
c .. e). £68.75. ST·S solid ••••• PC8s wllh lnlo, £4.~. ST ·SAK AFSK 
module for ST·S, £6.lt. 

S8 MH TOROIDS. 380. ooch olus 10% VAT, 

BUTTERWORTH FILTERS, Input BP & Channel. 

SSB 90' AUDIO PHASE SHIFT NETWORK UNITS, £3.24 • 

FIXED FREQUENCY (6-8 channels) FSK RECEIVERS, solld stole, for 
Mel., Press, etc. from £132. 

GOOD CW STARTS HERE ••• 
SAMSON ELECTRONIC KEVERS 
• ETM·2b. £33.34 (.£34.79 wllh mo<cury ballerlu) 
e ETM·3b SQUEEZE KEVER, £38.55. 
• S TA Monitor unll, £5.25. 
J UNKER P1eclslon hand kev. superb 
profe11ional model, £16.59. 
BAUER kevlno/Poddlo unl1 fo1 your 
El·bug, £5.58. 

ALL PRICES INCLUDE VAT 
(exc:ept Toroids - add V AT 

please). 

ALL GOODS POSTPAID. 

Send stamp for Catalogue RP6. 

THORNFIELD HOUSE, DELAMER ROAD, 
ALTRINCHAM, CHESHIRE 
(Tel: 061 ·928 8458) 

CRYSTALS FTZ'3. 575G-6900, 71S0-7900-a625 In 2SkHz steps, 21p each, 
S fot £1 .24 po.sl Sp. As stocks aro aotllng low plea.so slato allornatlves. 
No 80 aortes or 8100. Minimum ordor S6p. 
40 ASSORTED CRYST ALS. All 20A •••••• £1.tO, post 22p. 
RF METERS. 2· round, 250MA 350MA, 69p each. IA, IOp, post iGp. t A 
loose glass. 1llck)' movements, etc., sold as faulty. 6 lor £t , post 30p. 
BRASS PLUGS A ND SOCKETS, Semi waler-proof, 7 pin, SA, '41p, oosl 
10p. APN.1. rod lo laltlmoter trafroc '445MH1. complete with dynamotor ond 
val•os £2.40, cnrrlago £t . MORSE KEYS No. 2 Mk 2, 3So, posl 10p. 
BLOWERS. 240V AC ohaded 
pole "Mycalo11." motot. con· 
Hnuous rntod vory alleot. Double 
air lntake, alnolo output of obout 
45 C.F.M. o•o lllll si te •i" x 4i" 
• :w. Ideal for cooling equip· -/j!\~~~~S 
mont, elc. Bmnd new. Our prlco 
owlno to lnrgc purchaso, £2.47, 
post 34p. 2 for £4,47, post '3p, 
AC METERS o.aoov Ml, loooe 
glut, stlcly movements, olhor ... 
wise new.' for £1.10, po.st30p. 
RF AMPLIFIER tyoo 4SO, 8679 vlll•os, 2 crystols. 28.5 kc/a nd 3t.S kc/o 
ro1ays. Micro awltch. Res. condensors, Plessey Mk • sockets, 6 mlnloture 
fuso holders, si10 of unll g• x 9· x 5;·. Stand new, £1.35. post &Sp. Chcul t 
diagram U p. 
TRANSMITTER, typo 87. Consisting of a ~-valve cnasslt. 3 3A4 fDLgJ). 
1 1l4 (OF92), 2+· alug tunod colt lormers, 1 miniature transformer, 1 
mlnlnturo L.f. choke, lndudor, many teslstors. capacllora, 1 dlodo. Fr~ 
quency about 70 MHz. With vatvu. New and boxed, 75p, posl 30p. 
OSCtLLATORUNITNo. 704 for R1933A rccelvor.3va.lves E_F91, 7 mlnlaturo 
wfro ended crystals. 2 ceramic yaxley awltchea, mlcroswltch. varlable 
condenser about 17Pf, whh slow motion dlnl. 2t• cen1re zero metar, 50 micro 
amps, cons res. pluos. eockets. Jn aJumlnlum cnse. Good condlllon. £1.20, 
post ~Op. Cfrcull diagram 18p. 
PACKARD BELL 2·vatve microphone nmpllflors. comptoto In neal metal 
c:nse with 2 vntvas '2807 and &Sl.7, 2 trnnsformere, condenser end D.P.C.O. 
relay, altacnoo to cnso nre 2 leads. t with a 3· polnt plug and tho c t.her with a 
hnnd 1wltch. Price top .. post 37p. New and boxod with lnstrucllonal 
manual and circul1. 

ALL ABOVE PRICES INCLUDE V A T 

ARTHUR SALLIS RADIO CONTROL LTD 
21 Gardner Stteot , Brighton, Sunex, BTN 65806 
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IBURNSI 
ELECTRONICS 

CRYSTAL 
CALIBRATOR 

CC-10 
Price £25.60 

High stability crystal oscillator and dividers generate 
1MHz-S00-100-S0-10-5kHz and harmonics to above 600MHz. 
Heterodyne wavemeter and modulation monitor (AM) 
facilities. Battery operated. 

WAVEMETER 
TC-101 Price £18.30 

Absorption wave­
meter covering 
0·8·480MHz In s ix 
ranges with meter 

Indication and Insulated 
probe. 

Tho above two instruments arc designed to meet the 
requirements of the UK amateur transmitting licence for 
frequency measurements up to SOOMHz. 

FREQUENCY STANDARD 
SD-11 

Basic £78.00 Inhibit £5.00 
extra. 

Battery operated, phase 
locked to Droltwich on 200kHz, 

with 0 /Ps of tMHz and 10MHz. Optional low signal Inhibit facility. 
Internal or &Jtternal aerial. 

FET CONVERTERS 

FS2 4 

£18.00 

MOSFET RF stage + Schottky 
diode ring mixer lor low noise 
and strong signal handling. 
9 volt supply. Any IF from 2-30-
MHz. 

FC70 

£18.50 

Bipolar RF stages + MOSFET 
mixer for low noise and reason­
able gain. 9 volt supply. Any IF 
from 2-30MHz. 

MUL TIVERTER MC·3 Basic 
frame £6.50 Mains PSU £3.00 
1-3 converters may be fitted. 
Separate RF l/Ps with common 
IF 0 /P and "lino" position. 
External DC supply socket. 
Only supplied with minimum 
of one of our converters. 

COMMUNICATION MODULES-KITS or MADE AND TESTED 

r--NE~------------------------------
1 SPEECH PROCESSOR SP-1 PHASE MODULATOR PM-1 POWER SUPPLY MODULE PSM-1 I 

I 
Kit £5.70. M & T £7.00. Kit £5.00. M & T £6.20. Kit £3.20 M & T £3.80 I 
AF t/P 0·5mV (min,) OJP Gonoro101 NBFM by ;u,1dlo Rogulolod PSU lot driv!ng 

J 1 voll RMS n1 low Z~ corroctod phnso modul:i· ~~:~10~1~nd1~0~~:~t:r~:~~ ( 

C 1 1 ""' 11 1 lion. Uso on 70MHt nnd • . • • SOv 3 I I on an• pre P. m. e.bovo. Conlnln1 crrlll\I ~~. b'n1lc10011"soov,mnAt uwpltloh lnOOnmoA•· 
lor, ampllOor nnd ncti't'O oscillator, phaso modu-

J L.P. n11er. Sul1eble for lalor end AF niter. Insert ::~n:o~~~iri:"~~~'.~'·0,c~:ij I AM. FM, SSB, AFSK etc. be1ween e• latlno TX I 
J May be used wtth PM-1. cr~11al 1nd 01clUa1or. u ;;~~lh~~~o:0:;, =~~b~~!: 
( h18FM Generator FMT· 1 S P ·1 plu1 PM-t. (a dd Pffcesl. ~~:~~~~:~~et. Sholl circ.uit J 

·- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - J 
FM DETECTOR FMD-1 TONE BURST GENERATOR TBG-1 
Kit £6.70 M & T £8.20 Kit £4.70 M & T £5.70 
IC llmlle,, discriminator •nd AF iimpHfier provide 
100mV OJP RMS nt 3kHt deviation for an l fP of 3001aV 
min. State hoQuoncy In tonoe 350kH.t to \MHz 
(1 ·6MHt io I POClftl OtdtH). 6·9 volt supply, 

A pproved stockists for the following: 

HEWLETT PACKARD LTD. Schottky, PIN & LED's 

JACKSON BROS. LTD. Variable capacitors 

McMURDO INSTR. CO. LTD. Plugs and sockets 

MOLEX INCORPORATED. IC connectors 

MUL TICORE SOLDERS LTD. Solders 

PLASTIC & RUBBER MOULDINGS 
(GROMMETS) LTD. Grommets 

SIGMA PRODUCTS LTD. RF Chokes 

Stock available shortly from VERO ELECTRONICS 
LTD. 

•• I . -::~~ I •• 'V~ 
; J t .. - . ~ ... Generates ecceu tono tor UKJEuropenn reoeater 

systoms. RL'lngo ol heQuttncle1. Enslly filled to 
moblle or homo Slotlon. 8·12 vo\l supply. 

COMPONENTS 

Some examples of components from our Issue 4 catalogue are 
as follows: 
Resistors * & tW 10ohms to 1Meg (E12) 1p ea, Polystyrene 
capacitors 10pF to 4700pF from 3p, Disc ceramics 1 pF to 10,000pF 
2i p, Polyester capacitors 0·01µF to 2·2µF from 3p, Miniature 
electrolytlcs from 6p. 
3 gang 17pF variable capacilor 9Sp, special VFO capacitor wi th 
bull In reduction drive £2.80. 
BCI08 10p. BFR90 (ft 5GHz typ) £3.48. 2N38t9 29p. 2NS245 42p. 
40673 56p. 2N3866 68p, 2N4427 68p, BL Y33 £1.49. HP2835 (schottky 
diode) 49p, HP3080 £1.45, 1N4148 4;>, 1N4001 Sp. 
Send cash with order or 15p for catalogues detaillng these and 
other products. Export and trade enquiries welcomed. 

VAT Reg . N o . 218 42 15 82. Pleose odd 100/o VAT 
to ol l o rders inc luding post ond pocking chorges. 

Equ ipment ond k it prices inc lude corrioge. Minimum 
component order 50p. P&P 15p, free over £5 excl VAT. 

THE COTTAGE, 35 BEUlAH HILL, LONDON. SE19 3LR Te I: 01 - 653 6229 

RADIO COMMUNICATION D ecember 1973 883 



telecommunication iournal 
In the increasingly international age m which we live. it is more m1portant than 
ever that everyone connected w i!h radio should be on touch with au1hori1a1ive 
world opinion on radio mailers. 

The Telecommunication Journal, the official organ of the International 
Telecommunication Union ( ITU). serves just this purpose. Smee 1869 
(when It first appeared as the • J·ournal tefegraphique .) ot has faithful ly covered all 
aspects of telecommunications which come within the purview of the world 
organization (now a UN specialized agency) set up in 1865 10 regu late them. 

The Jo•irnal contains 

a news section covcrin!) th'! ac11vi11es of tM ITU of i1s Member 
administrations a11d of priv<11e oper.itmg compsn1es and h1ghliglning lt>Chnical 
advances in radio throughout !he world 
a111cles by world experts. with a heavy emnhasis recen1J.,• on the la1est 
developments in space commu11icat1ons 
a con1p1chens1ve list of articles of telecommu111ca1ion mterest appea1ing in the 
scient1f1c press 1lirougl1out ·the world 

- official llU 1nforma1ion. including lists of forthcoming ITU Conferences and 
other international telecommun1ca11on meetings 

- a rno111hly and an annual table of satellite lau11cl11ngs 
- monthly sunspot predictions 
- a column devoted to 1n1erna11on~11 aspects of amaicut radio 

It is published mon1hly by tilt! ITU 1n separate English French and Spi1111Sh ed 11lons. 

It cos1s 5 Swiss hancs a caµy. Tl1~ annual subscnp11on rs 50 uaocs for one IJnguape 
edition. 100 francs for two and 150 francs for 1111ee. 

For further information. write to: Telecommunication Journal. ITU. Place des Nations, 
1211 Geneva 20, Swnzerland. Telephone (022) 34 70 00·34 80 00. 
Advertising: Agence Polliand, 1. rue du Vieux· Billard. 1205 Ge11eva. Swnzerland. 

Authoritative Readable Comprehensive 

' WORTH WAITING ' G. W. M. RADIO LTD. 
A JOINT ANNOUNCEMENT FROM 

Z.MHOFS • Due to contractual commitments both at home 
and overseas Eddystone Receivers are in short 
supply. Whi lst the manufacturers are doing 
their best to meet these requi rements we 
would ask your forbearance and understand­
ing of the present delivery situation. Limited 
supplies of the ever popular EC10 and EB37 
wi ll continue to be available. Apologies for the 
necessity to "DIM THE LIGHT' - normal 
brilliance w il l be resumed as soon as possible. 

IMHOFS 

112· 116 New Oxford St. 

London WC1A1 HJ 

telephone 01 636 7878 

884 

EDDYSTONE RADIO Ltd. 

Alvechurch Rd. 

Birmingham 831 3PP 

telephone 021 4752231 
f\85 

ALL PRI CES include 10 per cent VAT n.nd Posto' Carrh1oe. 

RACAL FroQuency Slo.ndnfd and Power Supply Unit for Channelizer MA150. Com· 
prises miilns power unll glvino outputs of 6·5V 11 ·5A, Neontlvo 78V ond 2SOV stablllsed 
(transformer HT rullng Is 450mA). Also contains t2V crystal ovon lor 100kc/ s crystal. 
Clel'.tn 11nd unlested, £.7. RACAL SSB A daptors RA218 fo1 RA17 and RA1t7 Recelvc1s, 
clean and unlcsted, .£30. .ti 
RADIOSPARES ''Heavy Duty" mriins lranslormors. 205·24Sv to 350-0-.JSOv. 150mn, 
6·3v 2·5o, 6·3v Jo, 6·3v 2a (loppod a! 5v 3o) £2.57. 

TRANSMITTER P,A_. units STC T•188. tunos 2·8 to 18 Meis manual or 28V motor 
drl~o. 13" l( a· x. a·. Pair CV2518 (4 x 150) 28v blower coolod. Bases nro NOT UHF 
type. ldeaf bnsl& for Linear Arnpllller con1tructlon. £8.75. 

RADIO TELEPHONES. PYE VANGUARD AM 25B. High or Low Bond avalloble 
c-omplote wllh c.ablo11, control box and sponk.or. £15 enrrtnoe paid. A few AM25T, H igh 
or low B and, wllh nccos.sorlea, £20 corrlnoo unld. Those nro tecenUy out of servlco. 
In clean condition and less cr:{stals. 

NOISE 'GENERATORS CT82. Clo•n , un!ostod, £7.50. 

EX·MIN ISTRY quallty wrlat watches. lEMAN1A stainless .steel cAse, scrc:W back 
Chronographs. 1j5th aecond. Stnrt/stop/ rolurn button. "1lnu1es dial, Fully over• 
hnuled, new strap, £16.75 sent by Insured CF post. 

DOUBL E BEAM OSCI LLOSCOPES CT'36(Mllltory version ol lho Sola!ron C01014) 
O.C. 10 6Mc/1, 10Mv pur Cm 1cnslllvlly, clonn and good ordor. £54.50. 

REED RELAY INSERTS. 0 Yerall lenglh 1•85" body 1•1') Dl•me!er 0·14·, slnglo 
pole, normallv oft. To switch up lo 500mo ot up 10250v DC, 69p por doz: .£4.12 t:ier 100: 
£30.25per1000: £215 for t0.000. 

NIXIETIUBE bases 13 pin, S for 38p. M ovlna coll microphones No. 13 with Plessoy 
plus lor 844, 65p. 

All receivers and Test Equipment are In working order at time of 
despatch. Carriage charges are for England and Wales only. 

T elephone 34897 

Terms : Cash with order. Early closing W ednesday 

G. W. M. RADIO LTD. 
40·42 PORTLAND ROAD, WORTHING, SUSSEX 
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RADIO SHACK LTD 188 BROADHURST GARDENS, LONDON , NW6 JAY 
•Telephone : 01-624 7174. Cables: Radio Shack, Londo n, N . W .6 

Just around the corner from West Hampstead Underground Stat io n 
Open : Mon to Fr i 9 until 5. Sat 9 until 1. Closed for lunch between 1 a nd 2. Closed Christmas week 
H)t'·G•ln 
18HT6-80m. vor1ical tower 
12AVO I0- 20m. lraoped Vdr llcal •• 
14AVO}W B 10-40ni. happed vcr'tical 
18A VTJW 8 10-80m.1H'UH>ecJ vcrHCl\I 
18V 10-80m. vorllcal . • . . 
12RMO roof mountlnQ kit lor l2A VO 
14AMO roof mounting klt lor 14AVO 
LC800 80m. loadlng eoll for l(AVO 
TH&OXX 6 element beam 10/15/20m, 
TH3MK33elemont beam 10Jt 5/20.nl •• 
TH3JR 3 e111men1be•m10J15J20m. • • 
TH2MK32 element beam 10}t 5t2Qm ••• 
H'Y~OUAO 3 band 2 element quad 
0810-HA 10•nd 15m. beam 
2048A 4 olenlent20m. beam 
2038.A 3 element 20m. beam 
1538A 3 elen1on115m, beam 
1038A 3 oloment 10m. beam •• 
257 Mobile M .. 1 •• 
25280m, coll nnd 1lprod 
258'-0m. coll nnd Up rod 
255 20m. coll ond tip rod 
254 I Sm. coll itnd tip rod 
253 IOtn. coll nnd tip rod 
'92 coll and tip rod snrlng 
.C!t9 nu sh body mouht 
411 do lu•o spdng 
0'2 m1nlaturn spring 
531 aulck d1sconnect unit 
415heavy duly bumper mount 
BNS4fenlle balun • • • • 
LA·2 llghlnlng anestor(ln·llne) 
LA.·1 llghlnlno aueslor 
PL259 connecto1s 
PL2S8 adaptors •• 
Reducers .. 
TE 7..01 Antenna nol se bridge 
TE 7-02 Antenna nolsebfidge 

Hy.Gain prtcos Include carriapo 

J ,B tam 
'413Y 3 olon1ont 4nl. dh>olc ;.iagl 
2/CY 4 nlornont 2m. dipole )"agl 
216V 6 elomont2m. dipole yag l 
2/BY 81tloment2m. dlpol6 y3gl 
2/10Y 10oloment 2m. long ya_gl 
2/12 double 6 JIOl·ted yogi 
2l HM 2n-. h3IO 
21XD croned dipoles .. 
2/UGP 2m. ground plane 
SPM portable mast 
70, M BM 45 element mufllbeam 

KW IEfechonlu 
2000E Tcvt'. with AC POWCf supply 
202 Receiver with speaker 
2o.& Tt'ansn1l ttor • • • • 
20008 Tc-..it. w i th AC power supply 
101 VSWR molerSOor7Sohnu 
103 VSWR l'Hld power maier 50 or 75 ohm 
107 A nlenna lunlng unll 
108 Monllo'9COP8 •• 
E·Z Motch 10-30m. A.T.U. 
Dumm)' lond 52: or 75 ohms •• 
low Pe11 FHtor 52 o r 75 ohms •. 
Balun t : I dut\1 lmpedance52f75ohm1 
Anlcnnft Swltch 3-way • . • • • • 
Trap dipole 70U. tw1nfe.eder-7Sohms 
Tflp dlpole751t. coat leeder . • • • 
Trap d i pole 971t, coadeeder and balun 
Trao d i pole wllh HZP balur\ •• 

CDR R otators 
AR20 sulteble for 2 and .tm. beams 
AR22R tultabla for 3 bond beams 
TR« 
HAM· M 
8-cote control coble (per yard 
.t ... core control cable C~r r•td) 

Polyquad 
2 olomont pely HI quad •• 
3 olomont poly trl qued .. 
4 olomont poly lrl quad .• 
Spnro Instruction manual 

. • £121.00 

. • £ta.IS 

.. £29,15 
£39.0S 

.. £14.13 

. • £ 10.M 
£11 ,Sli 

.. a .si 
•• £ 1M.70 

£13.0S 
I.Sf.IS 
l.Sf.6S 
£11.tS 
.uus 
.ca.oo 
£71.20 

.. uo.u 

. . £31.lS 
£t,3S 

•• £10.72 
a .12 
a .ao 
£7.IS 
.u.os 
£t.ts 
£S.22 
£4.67 
£1.92 
£ 1.92 
£5.22 
a .eo 
£2.75 

£IS.ts 
COp 

£1.10 
I Op 

£14.15 
• . £2t.4S 

£4.18 
£3.19 
£3.15 
£4.12 
£UO 
£7.42 
£ 1.12 
a .oe 
£3.S2 
£4.lt 

£11.55 

•• £292.00 
• • £163.00 
.. £171.00 
.. £.Mol.00 

£t.10 
£ 13.10 
£51,00 

.. £65.00 

.. £11.20 
£U O 
a .:io 
£2.60 
£4.70 

.. £1UO 

.. £11.20 
£2UO 
£ZA.:io 

£22.00 
£27.SO 

, • £41.SO 
£T1.00 

24p 
Up 

£37.SO 
£Se.SO 
£75.00 
£1 .00 

Copal DJgitaJ Clocks 
Model 601 24 hr. wilh day and date 
Model 2222< hr ... 

Shure Microphones 
Modol 20t commie •• 
Modol 202 nolse-cancelllng ccrnrnlc 
Modol 40\A controlled maono11c 
Model 4'4 controlled magnellc 
Modal «OSL controlled magnellc 
Model 275SK ceram1c .• 
Model 5018 controlled maonellc low Z 
Model 51058 controlled mnonelic low Z 

Trio 
9RS9DS Recei ver •• 
JA-310 Receiver , • 
SP-SD Speal!.er 

Sup erex 

• • £11.SO 
£5.SO 

£5.50 
.u.os 
a .60 

£13.20 
£11.00 
£4.tS 
£1.25 
£1.50 

.U..40 
£12.55 
£4.tS 

CQ communlcatlons headset 16 ohn1s a.to 
COH communications hcndsot600 ohms • • £·tt.OO 
APS·ll communicallon1 htadsel 16/ 

600 ohn\s • • .. £ t 3.30 
MBH-3 high Z boom mix for nbo1Je t:ei.10 

Carfnoella 
ACA· t Audio compressor 
ACA -1 A udio compressor klt 
STR-1 St11ndard llmo Ra. 5/10/15 MH.r. 
STR·1 Stand1.ud hme R111 kl l 

Dot Line Mobife flltera 
CB-330 tunable generator Oller 
Vf -22Svoltagereoulator niter 
AF-1CMallemator Oller , 
c..-40 butkhead feedlhru coa1 Oller 
C-10 bulkheadfeedthru COOilt fllt<Of 
C-20A buU1head feedlhru COH flller 
c .. 20 leedlhru cou: filler 
C-10 byoass capacilor fill or 

Pol)ftheno Rope 
100metres 110lbsstreln 
100 motrcs2•0lba strain 
100 metres 5001bs sl rnln 

W aters 
Model 3n Cllpronmp speech nrocosso1 
Model359 Compre3mp speech nrocossor 
Model 590G 5-way coa• swltc:h 
Model 550A 5·way coax swlteh 
Mode l 375 &..wa'I coa.x switch •• 

Huallu 
M0-1 fold over masl deck fendof mounl 
M0.2 loldover masl bumper mounlfno 
BM·I bumper mounl-atalnle11 sleel 
C-32 ball mount complete wilt\ hardwtuo 
C-29 stainless steel sprlno 
RM- 101e..sonotor •• 
RM-15 retonator •. 
RM-20 resonator .. 
RM-40 resonator .• 
RM-7$resonator •• • . •• 

£39.93 
£21.0S 
£ 52.So 
£:11.tS 

£2.3' 
£2.3' 
£2.3' 
£1.11 
£2.31 
£ 1.32 
£1.32 

T1p 

72p 
£1.37 
£2.20 

£10.SO 
£1S.75 
a.ZS 
£S.7S 
a.so 

UHT-t 2m, moblleantenoo(t<0.500MH•I .. 

a .ts 
a.25 
£5.35 
£2.SO 
£3.:IO 
£4.M 
£S.to 
£5.H 
£7.70 
£ 7.H 
£5.IS 

Robot 
ModolSOA cemont 
Model 70A n1oni1or 
fht macro lens .. 

G~Whlp Ptoducts 
Trlbi!lnder h elical 10/ 1Sj20m. 
Additional coils 40180/ IOOm, 
Ouobandar 160/80m. 
Ranger slngle band 160m. 
Multlmoblle 11 IO/ t5/20m. 
AddlUon.al coUs 40/ 80/160m. 
2m. i G·whlp , , 
Flexlwhlp basic I Om. model •• 
Col ls 15/20/.COJ80f160m. 
Bosemounls 
Telucopic whip •• 

K ol\u1al Mechanlc•I Fllter1 
Mf '55-10CK 
MF455-t5CK 

M osley 
T A-33 JR E 1rlbond 3elenien1 beanl 
TA-31 J R Tri band dipole 

•• £2211.00 
.. £220.00 
.. £49.SO 

£ti.SS 
£4,40 
U .to 
a .eo 

£13.75 
£4.40 
£4.17 
.tt.46 
£4.17 
£ 1.59 
£1.10 

£13.IO 
.. £13.80 

• . £42.90 
.. £11.70 

Sundrle1 
Modet C3042 Fleld strength lndlutor 
Model C3005SWR ond power n1ehu •• 
Modol C3041Fhtd11reng1h motor 
Model C3043 RF field lndlcolor 
Mod ct SE<l06 mini SWR meter 
T RIO T R2:2002nl. FM IC-..ir 
Dual ddve mod. klls tor HW·100 • , 
Fcrrlle rlngs ~' tnJr 
52 ohm llghtweloht RG17.CU 101 nbove(yd.) 

£5.44 
a.ZS 
£3,71 
£4.to 
£5.11 

•. £1'U5 
£3.63 

65p 

Standa1d WIGHTRAPSSOOw, 1><r pol r 
%2p 

£3.00 
£4.00 
£5.SO 

HlghPowerWIGHTRAPS ~rpair 
KW Trep5 and t·r>lece •• 
High pass Oiiers type35A 
A SAHI RF end power meter 
Modttl G2220 headphones a Ohms 
Model G1600 headphonas 16 ohms 
Model G1105 headphones '2000 ohms 
Dummy lod 1esl1tora . • • • 
T insley T::r. capacitors 500v. 30-1500pF 
A pollo 11o;W Dummy lond/ W1111nu1tor 

Ten-Tee 
PM-21ow-poworCOnnd80m. Tcvr . .. 
PM- S2 low-powor20, CO, 80rn, Tcvr. 
PM-3A low·power 20 Rnd 4011\, Tcvr ••• 
RX-tO t S/20140/BOm. Receiver 
KR-40 Elcctronlc squeezohcyer 
KR-1 Paddle auembly 
KR-5 Single paddle keve' •• 
ArgonaMt 5 band 5 walls Tcvr •• 
Model 4'0S Linear 
Model 250 Powe11upply 

Receiv ers •nd A cceuorlu 

£2.U 
£U.85 
£6.%7 
£2.97 
£1.SO 
£3.85 
£3.15 

£58.02 

.. £29.70 
£33.00 
£40.15 

.. £33.00 
£45.I S 
£11.00 
£11.70 

•• £16S.OO 
£15.25 
£21.0S 

2-C Receivcr-SSB AM, CW RTTY .. £14UO 
2-AC Cr,stal Callbralor lor2-C £9.lS 
2-CS matchfng Spoa5ter for2-C • • £tt.OO 
2-CO O·Mulllpller/Spcakor lor 2-C . • £25.30 
2-N8 No i se Blankerfor 2-C •• •• £13.20 
R-IC Recelvor-SSB. A M, SW. RTTV , , £242.00 

FILTERS Bandwidths-250, ·500, 1'5, 6·01.Hz 
tor R-4C .. • • £24.75 

4-NB Noise Bl~nkerfor R-4C .. • • £3t.35 
M S-4 Mnlchlno Speakor lor R-.CC •• £tt .OO 
SW-4A Recel-..iof- A M, lntornnllonal SW •• £t65.00 
Al-t Loop Antennn for SW.,., SPR-' • • £H.85 
SPR-C Receiver-General Purpose Amateur 

Band Cf')ISIOI Kit lo' SPR-t • • • • .£286.00 
$--NB Noise Blanker for SPR...a £3t.3S 
SC~ IOOkHt Callb1ato1101 SPR-4 .. £9.35 
TA-4 Transcelve AdrtPIOr for SPR--4 T --4XC £13.20 
DC Power Cord for SPR""' £2.U 
DSR .. t Digi1nt Receiver £1.t33.00 

Transceivers an d A cceasorlts 
T R-.CC SSB Transcei ver • • • • •• £297.00 

£31.35 34-PNB Plug-In Noi se Blan~er for TR-'C 
AC.-4 1 l5/240V Powor Supply lor TR-4C • 

T-'XC •• .. .. .. £49.50 
OC-4 12v. Power Supply Jor TR-4C, T-4XC 

and Rccolvor • • , • 
MMK._, Mo blle Mounllno Kit tor TR-IC 
RV-'C Remote V.F.O. lorTR-4C 

FF-1 Cristi.I Control l or T R....CC 
MC-4 Mobile Con•olo , • 

T r.ans mitle rt .and Acce11orl1a 

£60.50 
£3.30 

.. £52.80 

. ' £ZA.20 
•. £33.00 

T--4XC SSS Tn1n1mitter(1oa AC,... nbove) £256.30 
L-48 Linear AmpllOer (Includes Power 

Supply) . • .. .. • • £396.00 
MN.,. An1enn1 Mn1ch Network for T-4XC, 

TR-'C .. • • £4t.SO 
MN-2000 Antenna Match Network-2000 walls £93..SO 

SENTINEL 
MF VHF 2m.-med, wa-..ie convorlor 
2m. con-..iertor IF's 2-4; •-6: 28-30 
Low nolsefET 2m. p1oamplltior 

£20.62 
.. £tS.12 

£7.15 

ALL PRICES INCLUDE V.A. r . BUT DO NOT 
INCLUDE CARRIAGE (°'copl Hy·Golnl 

GIRO ACCOUNT No. 518 7151 

S .A.E. with • II enquhlea plea•e. 

DRAKE SALES SERVICE 
SECURICOR DELIVERY £2.20 MOST ITEMS * COURIER EXPRESS * ACCESS * BARCLAYCARD * UDT 
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r .,r d " rrln * snow or ra1n-
MOSLE Y is the name 
WE ARE THE ANTENNA 

PEOPLE 
SOME ANTENNAS 

MONO·BANOERS 
A~to 3 Eloment. 10 metros 
A-315 3 Elomont. 1s 111otro9 
Classic .. 203 • C 3 Element. 20 metres . • 
A·92·S 9 Elemen1. 2 moires . . 
01-10 Ground Plano. 10 m~ires 
01·2 Ground P lane. 2 metres 
MC0°tO 10 metre Ound . . 
MC0-15 15 metro Ouud .. 
MCQ-tO 20 metre Qund • • 

OUAL·BANOERS 
Efnn 
Elan 
TD·Z 

3 Elomnnts. 10 ond 15 moires 
2 Eton\ents. 10 and 15 melres. 
Trop Olpole. 40 ond 80 melres 

Uii.50 
£27.50 
rn.oo 
S:t3.00 
£20.00 
£7.50 

£49.00 
£'9.00 
£53.00 

£33.00 
£24.00 
£24.50 

Send for HANDBOOK containing full details of Antennas 
and other technical Information. 33 pages 20p. 
Refundable upon purchase of Antenna. 

TOWERS 
ROTATORS 
COAX 
ROPES&. 
LINES 

mosley 
makes 
ilm/p/a/c/t/ ~~;AT 

TRl•BANOERS 
Mustang 
M u•tano 
TA·33Jr. 
TA-3ZJr. 
TA·ll Jr. 
Cla.sslc..J6 
Cluslc·ll 
V ·lJr. 
MC0·3B 
El .. T oro 

OUAO·BANOERS 
Atlaa 

SWL Antennu 

3 Elements. 10. 15 and 20 metros , • 
2 Elcmonts. 10, 15 and 20 moh C's • • 
3Elenlenl s. 10, I Sand 20 moires 
2 Elcmenls. 10, 15 nnd20mel ..-es 
Rotary dls:iole. 10, 15 and 20 meues 
6 c tomcn1a. 10, 1Sand 20 mou es •• 
3 Elements. 10, 15 nnd 20 metres • • 
Tn\p Ve rtlcaL 10, I Sand 20melJes 
Cubical Ouod. 10. 15 and 20 mcuu 
Vor1icnl. 20, 40 3nd 80 metres 

Trap Verllcaf. 10, 15, 20 and '40 mou es 

SWL·'I Olpolo. 11 , 13, 16, 19, 25, 31Hnd49 melt es 
RD·S Olpolc, 10, 15, 20, 40 nnd SO metres 

Note: All "E" Models(2" rnnsl fitti ng) 

£48.00 
£36.00 
£38.SO 
£27.00 
£17.00 

£108.00 
as.oo 
£tZ.OO 
£n.oo 
£12.00 

£24.00 

£tZ.OO 
S:t2.00 

Plus SOp 

ll~llO~llEY All antennas available ex works carriage and insurance extra 
Admi nistrative Address only 

'--ElflCJirufliCJ~ Li[) 
40 Valley Road, New Costessey, Norwich, Norfolk 
NOR 26K, England 

MAMMOTH 
TEST EQUIPMENT SALE 

BIRD THRULINE direclionnl wetlmelera, model "43, W•lh " N'' l)'PC con· 
nectars £t2, " C " l )'I)& connec1or.s £t0. Various plug-In insorls nvaHnblc , 
send for list. 

HEWLETT PACKARD 430C mlc10WAVO powef IHCUH S . conlplOIC' wllh 
07A hcacJ. A orcctslon lnstiumenl for tOMHz to f2.4GHz1 £AS each. 

MARCONI TF80tD sfgnnl gonomtors, 10MHt lo 500MHz. Scver31exnnlples 
of this very wolf 1'.nowo f3boralor)' SIBndard, trom £95. 

MARCONI TFtton valve voltinclors, nnothor s1a.ndard llom, horn £Z6. 

MARCONI TF1041 A JBJC valve voltmo1ers, vadou5 of 1hese dlOorcnt l~pes 
lrom £20 

OSCILLOSCOPE.$ : HP typo 1308 , n v~ry stable and occur ate low 
frequency oscilloscope t rnV Yertic"I and hori1onl n1 lrom £50. 

TEKTRONI X 52.tAD scope, wllh dolny ond accurnle time markers £85. 

POLVSt<OP SWOB t complcl o systt;tm, swept RF source and di splay, 
0.5 to 40:)MHz, broodbnnd dol~clor. lwln chnnnol nmplifu~r. 12 lnch sC'.rcon 
from £200. 
HIGH POWER swecpots in the b11nd 90 to 1000MH:i; avltllable-deltuls. on 
request. 

GENERAL RADIO UNI T OSCILLATORS. many dlft e rc nl, C01Je 11ng 
bonds ln the ranoe O.SMHi to 2GHz. 0.5 w01tt output typical , wi th PSU5 and 
some sweeping ntlnchments. 

VENNER FREQUENCY COUNTER l>P• 3334, £30. 

A ll lhe nbove lnslfumcnls are In cacc llcnl condll l on hhvlng been choc~ed 
t1nd recallbrnled u necessary. M nny others tsnd morn dtH111ls from: 

MAMMOTH ELECTRONICS 
32 Norfolk Way, Bishop's Stortford, Herts, CM23 3PW 

T elephone 0271 59367 

886 

North West Electrics 
All PRICES ARE INCLUSIVE OF V.A .T. 

Cabinet for lrequency counter. 1r )( 3 .. v • • wilh cu1-ou1 10 suit 8 drgrt 
readout. Ventllallon louvres, sllve~ orcy siovc enamelled • .£3.Sl post JOp 

Flbrc-olan boxos. With Ottod ollf. piinel. 
g·x 4px a· £1.54 
5!-- x 2~- x 2· '2p 

s1· ' ai· ' , . £1.37 
11·" s1· x s· s:2.zo 

Poslagc 16.p. Large! case cnfl be suppUed with pnnal cul to flt 7' x , . speaktu. 
20p u1ra for hole. 

Dlo-caat Boxot. W/lh fi lled lid. posl 16p box 

CRl.No.19G9P 3)• :it a · x 1 ,-:, • 
Cal. No. 7134? •I' " 21· < 1· 
Col. No. 6908P • ; • < 3t"' 2· 
Col. No. 6827P 7l " x 41" ' 2" 
Co1. No. 6357P 11"' x ier 3· 

S izes shown are nppro:a. lntoinal dlo. 

All. Mini-Boxes. W llh filled lld. post 10p box 

4Jp 
SOp 
1tp 

£1.14 
£ t.Z4 

3• < 2" x , . 36p s1c· x 4· x w 46p 
, • . 2i· ~ w 4tp • • 21· < 2" 4tp 
' """ '4.<' 1\- .ctp s · ~ 2t· x i;· '1p 

Polypropyle ne Rope. SOOlb SUaln. 100yd. reel £t.10 post 20p 

Most Hems as previous adverts st/II oval lable. 

769 STOCKPORT ROAD, LEVENSHULME, 
MANCHESTER 19 Phone: 061·224 4911 

MEMBER Of THE RADIO AMATEUR RETAILERS ASSOCIATION 
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Solid State Modules 
'aro all of pou -

~ uerp J!)appp QI:bristntas f rout all of us 
If you are looking for a Christmas present, you need look no further than this page. W e <:an dispatch by return of post. Rina 
for same day C.O.D. or visif us, or any of our agencies listed below. 
"- We try harder to satisfy you, the customer, and follow a policy of continual development to improve our equipment as new 
techniques become available. This Is how we have established the leading position In the amateur V.H.F. market. Incidentally, 
before we started using the Sentinel name on our converters we labelled them "Dual Gate MOSFET Converlers" and this is the 
name that stuck. So, many people refer to our converters as "Dual Gate MOSFETS" or simply "mosfet converter". 

No competitive range of equipment can offer all the following features : * Protection against reverse supply connection and excess vo ltage. * Protection against MOSFET failure. * High performance. 2dB noise figure and 30dB gain. * Return of post service or direct collection from our premises. * 12 months guarantee. * High overlone crystals with no frequency multiplication on all the common l.F. 
converters. 

2 METRE CONVERTERS 
The SenHne l Dual G1Ue MOSFET 2 mclrn converters. * By tar the most populnr converters In this c.oun1ry. * Low noise ngurn 2d8. Gain 30d8. 

l.F.s AVAILABLE- EX-STOCI( 
2-4MHt and •--6MHt tot use w ith most ueneral coverage rccol vers. Double 
conversion design uslno 2 ml.lers and no cryslel oscHlntor multlplie-ation. 
T hese technl ques mlnTn1lse broakthrough from out ol bolnd signal s. She: 
2+· x •• • 11· 
28-JOMHz and 27·7-29·l MHz and KW2000 type. Fo' ust.> w ith nm111eur band 
recolvcus or transceivers. T hese conve,ters use 116MHz nmoo crystals wilh 
no fteQucncy rnulllpllcallon. This o·..,ercomos the problem of unw:,nted 
slgnals lrom the lundamonti:il and tuumonlcs of tho 38MHz crystnts gonorally 
used In other convurters. 
Other l .F.s In SIOck 9-11MHt, 1C- 16MH.r.. 18-20MHt ond 24-26MHt . All lh<ISO 
con ... erters nre £15.12. 

SENTINEL X DUAL GATE MOSFET 'i " METRE CONVERTER- EX· 
STOCI( 
This Is a de lu"Ae version conlalnlno an lntetnal mains power suopller 01 
botlory operallon. It ha.s o front pnnet RF goJn conltol. S it e: 5'" 1~· hont 
pl\nel .C · deep. 
Stock l .F.s: 2-'MHt . •-6MH• , 2N-29·1MHt. 28-30MHr. Price: £2US. 

THE SEN TINEL M.F. DUAL GATE MOSFET 2 METRE TO MEDIUM 
WAVE CON VERTER- EX-STOCI( 
RecoiYcs 2 n1otros on n conventional M .W . B.C. rccolver. vary oood used 
with n CM rndlo. IF oulpul 0 ·5 IO 1 SMH.t lor U 4,..$ nnd 14HMHt In IWO 
s:wllched bands. Doublo conYerslon deslDn wllh lwo swl1chod crystal oscll­
lu1ors. ls0Jated supply lines.. Size: S'" ~ li "' horu onnol..c~ docp , Price: .£20.62 

SM70 70CM CONVERTER 
This ono uses nn IF output of l4'- 1<46MHz. This hns onablod us to produco ft 
very high pedornmnce converter with o noise nouro ot 3·Sd8 to, only £15.12. 

2 METRE PRE·AMPLIFIERS (2 MODELS TO CHOOSE FROM)-EX­
STOCI( 
The Sontlnel low no1se FE.T pro·amplffltu. 

* Bu Ill In 11 bot which mate hos our converters. * l solnled supply lines make fl comp~tlbtc with a ny c 1.1stlno supply 
polarity. * low noise Ogu.rc 2dB. Ga.in 18d B. 

High seltcllvlty tuned circuits. Pri ce: £1.ts. 

THE PA3 DUAL GATE MOSFET PRE-AMPLIFIER * Smi?'ll (about 1 cubic Inch) printed circuit prc.am_pHflcr developed to Ot 
ln5ide trnnscetvers whe10 ii can be whcd Into the •eceiver nerhd lead ollof 
lho c fo relay. * low noise Ogurc 2dB. Gain 18d8. 
Pfice: £5.50. 
" I w ish people would tune up on a aulet channel". How often do ~ou hear 
lhis on the H.F. bands? The lacl is lh~t ollen there Isn't an unused hoQucncv 
to lune up on. W e hove on nnswe1 to this problem-put you' tfanicolver on 
2 meue.s. You use a transct'iv.cr lust at you would on 1ho H.F. bands wllh all 
the seme lacllltles. You cnn luno ovor the whofo b3nd-Wrnsmll any mode 
fed Into lhe Europa. 

SSM EUROPA 10 to 2 METRE TRANSVERTER 
The Europa is now "selling i'lsolf" on 1ocommonda1lons from usors 11s oor 
other oqulpmcnl hns done orovlously. They ura usod In mnny c:ounlrl es 
.(uound tho world. 
Points menllonod paflicufarly are lho vory scnstuvo fOcoivo oorfo1manc& 
(same ns our Sonl frtel converters). and the "tnlk oowor" Ob1nlned from thu 
hioh powor outpul and the e.:cep1i on11tly "clenn" signal rl"ldlnled. W e have 
kepi a caccful check on llH fo\Jlts rnportod on !ho hundreds of units now in 
use, and I Ion/ lho.t I i:nn sotoly soy thal we hnYo dcsluncd out lhc rccumno 
troubles. 
W o nro now supplying the Europa with wi red up power pf ups 10 Dl\lg s1raigh1 
Into FT10112n, ond tho FT200!250. Tho FTS60/4013400 series o l so uso lhl s 
cable but .require lhe addlllo:n of 12·6V 1·8.ltmp A .C. ln10 lhe Europ3 "con~ 
ltol" socl\cl. Tho tmnsformCJ 10 stJpply ltlis Is nYBtlablo lrom us Bl £2.20 or 
Inn cage matcMng lhe Europa, al £5,SO. 
Size Is g• ... ,~· lront pnoel • f '" deeo . 
Ptice £64.35 less valves. Tho two OOV03JIOs oro £1 .3'7 each. Tho OOV06.'•0A 
P.A . ls £11.00. i.e. Total DriC~ Is; £78.09. 

ALL OUR PRODUCTS ARE AVAILABLE FROM THE FOLLOWING DISTRIBUTORS 

The A m:itour Radio S hop, 13. Chapel Hill. H uddcr1fletd. 
Oerwent R1:1dio. s. Columbus Ravine. Scarborough. 
s. May (Leicester) Ltd, 12{" Church Gato, CHy Centro. Loieeater. 
M. & 8 . Components (Leeds) Ltd, U, B lshopgat& Street, L eeds I . 
RBdio Shack Ltd , 188, Broadhurst Gardens. London N ,W .6. 
Tau1us- Electrical S ervices. 26128 Nottingham Ro11d, Loughborough. 

J. & A. Twoody (£1eclronic Suppllos) Ltd, 79, Chatsw orth Road, 
Chestcr·ftetd. 

W aters & Stanston Elechonics, 22. Spa Road, H ockley, Essex. 
Chu . H . Young Lid, 170,2. 1Corporntlon S1r·eet. 81r-mlnoh"m· 
Slephens.James Ltd, 70. P.rlory RoiJd. Liverpool, 
Mr. T . A . Simmons, GWCB,JE.18, Wyndham Ro~d. Canton, Ca.rdlfl. 

SOLID STATE MODULES 63 Woodhead Road, Solid, Lockwood, 
Huddersfield, HD4 6ER Phone 0484-23991 

MANUFACTURERS AND SUPPLIERS OF COMMUNICATIONS EQUIPMENT 
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Nihon Dengyo Co. Ltd. 

SSB144MHz 
MOBILE 
TRANSCEIVER 

~eason's ®rHtings \Co £Ill 
The brilliantly conceived and designed liner 2 has 
revolutionised 2m sideband and is responsible for 
the enormous increase in activity. It combines the 
advantages of switched channels with direct 
frequency readout (e.g. Channel 41 is 145·41 MHz) 
with the ability to tune between channels with the 
VXO. In addition the provision of R.l.T. which 
enables the rx to be tuned a kHz or two either side 
of the Tx frequency is a useful feature. T he VXO 
gives, as one would expect, crystal stability which, 
coupled with an extremely effective noise blanker 
makes mobile operation a delight without detract­
ing from its use (with an A .C. psu) as a base 
station. 
Most important is t he surprisingly low level of 
spurious emissions which sets a new standard. 
T his low level is achieved by very careful design 
and alignment and owners are most strongly urged 
not to attempt alignment without a laboratory 
spectrum analyser. 
For the first time, here is a completely solid state, 
fully tuneable 2m SSB rig with an electronically 
protected PA at a reasonable price which truly 
performs with the utmost reliabi lity. 

FroqtJQnc)' Covo,no": 
Final Input: 
CaHler Sup?rosslon: 
Side 811nd Supptesslon: 
Spurious Emissions: 
A udio Responae-: 
SC!'lecllvlty: 

AF output : 

Modo ol Operation: 
At1tonr1111 lmpcdnncet~ 
Microphone: 
Rocolvlno Sonsltlvlly: 
lml'oo Rel!!ttlon: 
Power Souu·e; 
Currant drnln: 

Semiconductors: 
Size: 
W eight: 

SPECIFICA T IONS 
145 25-1•5 • 9MH1• 
20W(10W PEP ou1oul) 
Boner than-tSdB rel. tOW 
Be net lhllft-.. SdB rel. IOW 
Beller than-todB tt'I. tOW 
300-2,700Hz (-608) 
2 •KHz (-608) 
=3KHz(~8) 

M ore than 2W (bulll•1n soea)ctr 4ohm) 

SSBCA3Jl 
SOohms 
600ohn'I dynamic 
A ntenna lnriutO 5 mtc1ovoll tor 10dB S "" NIN rttl lo 
8e11or than £0dB 
12-16V DC (NEGATIVE EARTH ONLY) 
200m A recolvo 
2·5A mru. trnn1mlt 
27 tri'l111l s to re. G FET 1, 1 IC . 44 diodes 
2.."0(W) lO(H) 2SO(D) mm 
3Ko 

• Note thtu lhl s cover•oo may be 111terod to any 240kHz within tho band s1mply by 
ellorlng tho fourth oscillator crys1;.i1 X12. A s an OD1lona1 OJ.tra we sioek the crystal 
end per&PH d ial to enable COYeraoe ot 1'4 10 10 '" J4MH1 to conform with the 
l .A .R.U. Reglonnl 1ecommend11tlon pl11nnod tor 197S. 

Prlco: Including mtc,ophone end brac.kot, 1pa 10 d.c powt?f load, moblle mount, 
sparodlet lamp end fuso. £tJ?_ 

M&tchlno Matns PO"NCI S up ply olvlng 13 I V OC. L IS 
Optronnl cryala.I a nd dlill tor 14.4 10 to 14"4 34MHz. £4.40. 

U.K. Agents: LOWE ELECTRONICS 

Gl3ZIA GI AMATEUR SUPPLIES E16CD 
Proorie101- J. F. MocMohon 

S1oc>o11 lo• KW, TRIO, YAESU. EDDYST O NE 
Pfeest fldd 10 " VAT IO aU prices. 

K W 
2000£- £205 
20008-£CO 
202RX- £ U O 
20HX- £1&0 
107-£CUO 
101 - £8.l() 
103-£ 12.SO 
1000 LIN- £ 135 

Y AESU 
FT101- £2T2 
FT•01- £26.I 
FTS01- £.3l5 
FL20008- £16S 
FRSOB-£67 
FLSOB- £ 71 
Boo~s-oood colccllon 
ol ARRL ond RSG8-

no VAT 

T RIO 
JR301- £75 
JR599-£1&0 
GR59DS-£C9.SO 
TSSU -t PS- £210 

USED 
TS510 'I PS-£1SS 
Collins KWMl-£150 
GR59DS- £.36 
DX40-£20 
RAl- £26.SO 

SPECIAL OFFER-No coo looe cheroos duf lng Dec. 
10 CHURCH ST, ENNIS KILLEN. N . IRELAND. Tel : 24SS 

888 

PORT ABLE PETROL ELECTRIC GENERA TORS 

HONDA 
A LL MODELS, FROM THE INCREDIBLY QUIET 
HONDA E300E W HICH GENERATES 300 
W ATTS A .C. PLUS 12v D.C. AND MEASURES 
ONLY 13• x 12• x 9• TO T HE HONDA E4000E, 

4 KW DIESEL SET. 
Forbrochure&(ufl delalls,ca//, wr/l~or phone GODALMING 2!1279 

ASHLEY DUKES 
FARNCOMBE STREET, FARNCOMBE, 

GODALMING, SURREY. 
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Radio Shack Ltd 

£242.00 
including 

VAT 

* 
London's Amateur Radio 

Stockist 

SUPERIOR 
PERFORMANCE * DRAKE * 

LONG TERM 
RELIABILITY 

MODEST COST - COMPARE QUALITY & PRICE WITH ANY OTHER 

EQUIPMENT AND CONFIDENTLY BUY DRAKE 
R. L. DRAKE PRODUCTS FROM RADIO SHACK 

RECEIVERS & ACCESSORIES 

2-C Recelver-558, AM, CW, RTTY 
2·AC CrutaJ Callbralor loJ 2·C 
2·CS Matching Speaker fot 2·C 
2-CO-O-Multlpller/Speohr lor 2·C 
2:-NB Noise Blanktr far 2·C 
R .. C Recelver-558, AM, SW, RTTY 
flLTERS-Bondwldtna- 2$0: 500: 1.5: &.O 
KHt lor R .. C 
4·NB Noise Blan1<er for R-'C 
MS--4 Molchlng Speftkar tor R·-4C 
SW,..A Rece1vor-AM, lnlernfl11onal SW 
AL..t Loop An1enna for SW-'A, SPR·4 
SPR-' Recelver-Gon0t1I Pu1001e 
Amateur Band Cryslal Kii for SPR..4 
S·NB Noise Blanker for SPR""4 
SCC_. 100 KHt C1llbreto1 lor SPR .. 
TA...C Transcet'f'e A daotot for SPR--4. T -"XC 
DC Power Cord fof SPR...C 

£!Cl.SO 
U .3S 

£11 .00 
£25.30 
£13.lO 

U.2.00 

£2• .7S 
£31 ,'5 
t it.OD 

£115.00 
£14.IS 

£2M.OO 
.CU.20 
Q l .3S 
U .'5 

£13.lO 
.£2.U 

DSR·t Dloltal Receiver 

TRANSCEIVERS & ACCESSORIES 
TR""'C SSB Transceiver 
3'·PNE Plug-In Nolte Blen~1t for TR .. C 
AC_. llS/2•0V Power Supplr lor TR_.C, 
r .. xc 
DC.. 12V Power Supply for TR·•C. T·• XC 
& RocoiYer 
MMK-3 Mobllo Mounti ng Kit lo• TR .. C 
RV·•C Romolo V.F.O. !or TR_.C 
FF-I Cry1lal Control lor TR·•C 
MC·' Moblto Consolo 

TRANS MITTERS & ACCESSORIES 
T ...CXC SSB T1an1mltter (1ee AC-4 abovo) 
L-48 Unear Ampllfler (Include• PoNer 
Suoolrl 
MN...& Anlenna Match Nelwork for T ...cxc. 

SEND SAE FOR DETAILS. 

DRAKE SPARES & SERVIC E 

RADIO SHACK LTD. 
188 BROAD HURST GARDENS, LONDON, NW6 JAY 

Just around the corner from West Hampstead Underground Station 
Te lephone: 01-624 7174. Cables: Radio Shack, London N.W .6. 

Giro Account No.: 588 7151 
O pen Mon-Fri 9-5. Sat 9-1. Closed for lunch 1-2 
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£t ,t3J,00 TR·•C 

.£211.00 
Q I.JS 

£.,.so 

OMO 
£3.30 

£52.10 
.£24.20 
£33.00 

.£256.SO 

0 96.00 

MN·2t'OO Anlonna Meidl Network-2000 
w•tt• 
W_. RF W1Umeter 2·30 MHz 
WV°" RF Wattmeter 20-200 MHz 
C..,. Station Control Console 
729 SRO Cardlold Microphone 

ADOITIONAL ACCESSORIES 
TV0 1000LP Low Pass Flltot 
CA·I Stncklno Cabinet Adoptor for T -<XC. 
R .. C Crutol1!or2·C. R·•C. SW·•A. T .. XC, 
SRP .. 
Fixed Froquonc)I Crystals 
Spn10 Oporntlno Manuals (Smal l) 
Scuue Ooorotlng Manu•lt·TR-4C, R· •C, 
T .. XC, 2°C, C_. 
Sparo OSR-1 OperaUf'l.O Manuals 
CARRIAGE EXTRA ON All ITEMS 
ALL PRICES INCLUDE V.A.T . 

£At.SO 

£1:1.50 
at.70 
05.lO 

£115.IO 
a .to 

U.35 

.£2,75 
D .IS 
£1.65 

HP, UDT PERSONAL LOAN 

BARCLAYCARD 

& ACCESS 
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'1.(J.IJ()~([)f 
- not with the 

A unique drafting aid 
for ·iiie electronics 

engineer enabling him to 
prepare in minutes a perfect 

PCB. 
A fine-tipped marker charged 
with a free-flowing etch- resist 
ink. Simply draw the 
desired circuit onto copper 
laminated board--4ttch­
clean. 

The circuit is ready to use. 

NO MESS- NO MASKING 
A perfect circuit every time I 

The Decon-Dalo 33 PC marker is now available in France. Ger­
many. Italy. Switzerland. Austria and all Scandinavian countries. 
Send for details of focal supplier. 

·--------------------
Please send me further details on the 33PC: 

Name -·-··-- ··-···---···-···-----------·- .. -··---·--··--

Address ................... ·---· .. ·-··· .. -·-.. ·····-·-.. ···------.. ···-... -.... -... --.. ·--

Post to: OECON LABORATORIES LTD. 
FREEPOST 
PORTS LADE, BRIGHTON ,ENGLAND 

iic123 (No Stamp Needed) Phone 0273 414371 

90 

GJl RB STEPHENS-JAMES LTD. GlMCN 

70 Priory Road, Anfield, Liverpool L4 2RZ. Tel 051-263 7829 

W e can oner you tho most comprchensJvo rnno~ of VHF antJ HF equlpmenl In 1hu 
country. Your c:hoice for 2 m~tres of SSB FM or AM. 

Merry Xmas and Happy New Year lo all 

SommC!rkamp IC21XT Transceiver 
t O wcus FM bultt·lri A C nnd oc osu. 
Con\Dleoto wrth mlcrophoono 

v F021. Covers ontlro 2m bttnd on 
tocelve. Plug Into IC2 tXT 
Comole lo £195.00 
L inet 2-. SSS T mnscel'lcf tor 2 metres. 
OC o pGr;)Uon complol o •,ulll'i mlc1o phono 

£132.00 

AC PSU • £16.SO 

FT2F8 MobUo FM lrnnsceivcr £ 107.80 

FT2Aulo FM l ransccl'ler £172.70 
A U nbovo com pinto with f111Cr'ophoncs. 
pluos and s ockctg;. 

Ballek 
WS400 FM Ttnnscol"cr £82.50 

Microwave Modulc5 
2m Conv111tor. S1ote IF required £16.12 
50 ond i OMH:. convcrlur$ MAlloblc 
432MHz. con'lor-tors £ 19.91 
432MHz. Yj)tnClor £19.2$ 
129GMH.t var-actor £27.SO 

Solid St:.to MQdulos 
2 metre convortors 
2 moire COr\V'Ortor wllh PSU • , 
2m FET pro~ompllfiors 
PA3. Miniature Pre~Amp 
Europa tmnsYorte r 

Yaesu(Sommorkamp Range 
FT2SO Trnn~cclv~r 
FT101B T ransceiver 
FTS01 Transceiver 
FT.C-01 Tronsceivor 
FV<OI VFO 
FV!OI VFO 
FR400SO R<l'cclvcr 
FL400 Trnnsmltter 
FRSOB R~colVCH 
FL50 T1onsmU11?r 

C. D.R . Rotators 
AR.22 Pos l 85p 
TR44 Pos l 85p • . 
HAMM Posl85p 

Copa.I Clocks 
Modol222 
Modol 22S 
Mode 1221 Alarm 
Model 601 Calundar •• 

G·Whlp Mobile Ranoo 

£15.21 
£21.45 

£7.15 
£5.SO 

£78.00 

£209.00 
£308.00 
£368.50 
£291 .50 

£46.20 
£46.20 

£192.SO 
.£181.50 

£71.50 
£82.50 

£27.50 
£.49.SO 
£77.90 

£5.50 
£5.50 

£10.00 
£14.50 

Cornple le ranon In stock. Models from 
160 10 10 metres. Sae for entalouuo. 

Poslago/cau lago oxlrn, SAE With r.11 
t!nqulrlos psc. HP te rms arranged. 

J · Bel'm 
Complete mnoc In stoc~. lncludlna 
nlOSls. c lamps, b1ncJ..ets otc. Soa wlll 
brin g you co.1nlo~uo b;i rt! turn. 

LHfayolte HA600A Receiver .. 
Edd!i6tono ECl OMK.2 Rcco1ver 
Eddyslono EB37 Receiver 

A ccC!ssorics 

£ 55.00 
£99.00 
£118.00 

Hnnson SWR M otcrs £5.50 
A sahi SWR M eters • • .£8.BO 
TE16A Tn:mslstor Sig. Gen . • £8.7' 
MG100 A udio GeneflHOt '. £2.2.00 
Omoon TE701 Notso BrldQo .. £14.BS 
Omooa TE701 Noise Brldoo , • £.2t.•s 
Semi A ulonintrc Bug Keys • , £4.95 
EK9X Elcchoni<; Ke:yer £9.90 
Btass Morse .Keys £1.3S 
P1259 Pluos J3p. So259 JJp. Cobio 
roducors 11 p , Olpolo T pi eces 15p, 
Ceramic Ins. 20p . eoo Ins. Sp. 75 and 300 
ohm twin rcedor 6p ~d. UR43 Co-A x 
12p yd. UR67 Co· Ax 33p yd, 
TIC TC300S Twin SWR M eler 
Moise osclltc11ots 
A sohl VHF/UHF SWR mclor 
T E 702 SIG Gcnou\!Or 
RF Outnmy load Wallmotor 

KW Eloolronlos 

£9.90 
£.2.75 

£ 18.70 
£19.25 
£38.SO 

S.A .E. wlll b1lf'\Q \IOU latest KW 1ufc0: 
lls:I and catnlogue with dclnlls of the 
cnllre KW nmoc. 
Trio. Rnculvcrs, Trnnscclvors, llnears 
r:omplete mngo In s lock. 
T R2200 FM Trnnseeiver £86.35 

Sccondhomd Equlpmcnt 
FT401 T rans.cel Y1H .£2.20.00 
FL2000B Unear £110.00 
Trio TS510 Tmnsce1ver £1SS.OO 
Nalloool NCXS MK2 £180.00 
KW202 Receiver £121.00 
Eddystono EB35 Roc:ofvcr £55.00 
Eddy91ono EA12 .£132.00 
S won SOOC £19~.00 
Inou e Tx. Rx B A C PS U £110.00 
T rio JR310 Rx £65.00 
FR50B Receiver £60.00 
EddY$10no ECIO Mk2 £61).00 
Colllns 7551 Roeolvar .£165.00 
Heathk it HW32 Tr,1nsccr ... c1 £56.00 
'KW V iceroy MK3A Transmitror £70.00 
Hoathkll RAI Receiver £25.00 

M(lmbcrs of A nittleur Rl\dlo Ro111ll111s 
A S$OCln1ion. 

G3HEO D. P. HOBBS LTD. G8FAL 

Complete range of ··r Beam Aerials. 

Bantex 5/8 Whips. Microwave Modules. 

2m and 70cm Convertors. SWR Bridges. 

Test Meters. Resistors, Capacitors. 
MOST COMPONENTS FOR THE RADIO AMATEUR 

Send SAE for your requirements 
No List available at present but we are working on it. 

11 KING ST., LUTON, BEDS. Tel. 10907 
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B. BAMBER ELECTRONICS 
20 WELLINGTON STREET, LIULEPORT, 

CAMBS. Telephone: Ely 860185 or 860363 

Pyt M. F. Tr•nsmllt~r. runs 2 >c SB254Ms In nnnl, VFO 
In 340-540~Hz, 2 • 5B254Ms In modula1or. MC W/C W . 
unlts con-1ploto, bul no PSUs. Brand now with clrcul l s 
£20.00. Cnrrlago £t.SO. 

HARDWARE PACKS 
PC Boatds tmnde by Solnr1ronl, contoJnlng minimum ol 
40 .I( BC10l on mounls (lherefore longer leads). olus 
h1.mdre-ds o f min. }W roslllOtt (p1oferrcd " aluos). cnps. 
ttl"d diodes. oood Qunlltv and good bronkdown YDluo. 
Ncl to bo conlusod wllh con,mon boards conlalnlno 
unknown, unmrul\ad, ltuoo components, olc. O NLY .£1 .00 
pe r pack. 

Pye Cnrubrfdge AM10D, dash mounl, good cond, 
25kHl Chftnnol spnclng, High or Low bond, .£25.00. 
Cnrrlngo SOp. 

P y o C01mb1ldo• FMSOD, dash mount, good cond, 
25-.,Hr i:hannol spacing, Low hand only, STno1o channol 
£27.SO. SI• chnnn"I £33.00. Caulaoe SOp. 

New, $1Jtplus. unustd Items 

Solt-topping ,;;crows, asstd, around 200 
28A Nuls and bolts, nsstd, around 150 
4BA Nuls and bolls, outd , ft1ound '50 
68A Nuh;; end bolls, assld, around 250 
So lder lags, osstd sizes. around 250 

Xtal ovens with bnses tor HCGU or 2 .. HC2SU. 10 doo. 
o r 80 deg. 3.Sp, 

P y e lynJt Vidlcon sc.an And focus a~scmblles. now LS.SO 

Pye Lynx Manua.11 £ 1.SO. C -Mount lot Lynx cameras 
lens, 30p. 

P y e Vanguard AM2:S8, sets only, no control ooor. 
High or Low band, 25kH:: channel soi.clng, with 2nd conv, 
Aini nnd chcullt, £1.00. Cattlage 7Sp, 

S PECIAL OFFER 

ALL AT 2Sp PER PACK. 

SOp Packs 

Reedrelays, 12V,4000hm, ti'" ' r : ·.2.polemake,?Sp. 

VALVES 
AM MOD KITS (From AMIO Cnmbrldge) e"oqulp, 
lor 13 5V Supply OC. Comorl,lno AF Boatd, Driver 
Trnntfo1mor. Mod Transformer. 2X NKT404, Thorml1to,, 
1000 + 1000 nl 15V Cnr» (Comple1e Kit, Ion a tew Ra nnd 
Cs).Wllh chcull £.•.•O. 

Otdft 10 P.Klts and we wdl lnctudf ono t • I!• frH 
Bellino Loo TV Plugs 6 for 50p. 

OOVOJ/20 (e1HIQulomen1) £2.20 each. 
OOVOJtlO (ex-equh:imenl.) 55p each. 
OOV02/ 6, Mull1'rd, now bolled £2.00 oo.ch. 
4CX 2508 foX•OQUIPtnonl) t.z.20 OBCh 

AUD IO OUTPUT TRANSFORMER (30 oul) onoblcs 
nbovo kit 10 be usod lor nudlo output stno11.1 ns wall n.s 
rnod S1l\OO. 30p OJ.lfO. 

Belllng l ea TV Sockets, pltistlc, 12 tot SOp. 
BNC Pluus 4 for SOp. 

2C 39A (c:a-cqulpmon1) £ 1.10 each 
OtET 22 (ox·cQulprnunl) .tt.00 unch 

BNC Sockets, round, 5 for SOp. 

INVERTER TRANSFORMER. 12V In, 260V nl 1SOmA 
ou1. wllh winding tor auicJit .. heal YL1080 values, with 
cucu1t, tt.2.S. 

Jn<:I\ Plugs, Stitndard 4 tor 5Gll, 
Vn.hi ciholders, e.ssortod 20 for SOp. 
Rubbet Grommets, assorted bno SOp. 
Resistors, assortod bag 50p. 

S1mall vatlncs. 2-t-• d la, ~ .. splndlo, 15ohms nl 1·8A, 35p. 
SOohms a l 1A, 35p. 
Rec:Ufler dlodoa. on hMI alnk, stud type , BYX25-60G, 
600V a l 20A, ldoet to'" llnHr, 20p each. 
t~V. tOW Zonners, t~6012AA, slud-typc 20p eoch. 

ZM Receivo Xtals, HC6U. sultabfo for Cambtldoo. 
V"nouard. Wot lmlns.tcu. t:!tc, Si ·7MHz lo' 144 '· 51·10833 
MHz for 1'4 •25. 51 11661MHz 101 144·45. £1.00 each. 

T ubular Tdmmers, 1- 18pF, 8 for SOp. 
•-SMHz XT ALS HC6U, 10 for SOp. 
9-IOMHz XTALS H C6U. to lo• SOp. 
(noto: 11U d ais our solectlon) 

Pteuo enclose S.A.E. for au enquloes 

Silver ptared PA coUs. mixed bao SOp. TERMS OF B USINESS cash wHh 01dor. 
C.allera wefcome by oppoln1n1en1. Xl•I• for TV Sync. Gen. 20 25~Hz (101 405 line). B7G 

Of AU. MW, £2.20 each. 
RF canst• f .. " ti'" 1ultnblo rewind 16 fot SOp. 
AC128 llanslslcrs 6 for SOp. PLEASE NOTE THAT ALL f>lllCES INCLUDE VA T. 

POSTAGE ANO PACKING CHARGE, 20p ON A LL 
ORDERS. oxcepl whOH.' Slalod. 

Xta l1, 12 7MHz fot Ranger2.nd mixer, SOp. 

Slllcon R eel. Slack s. 200V •t 18A , 80p eoch. 

Hellerman sleeves, mixed bag SOp. 

CATALOGUE 
OFFER 

\ 
WITH 25p 
EXCHANGE 
VOUCHER 

• 16 PAGES 

• l .C. SCHEMATIC & 
CIRCUIT DIAGRAMS 

• CLASSIFIED 
TRANSISTOR 
I NFORMATION 

• DETAILED 
COMPO NENT S PECS. 

• EQUIVALENTS 
TABLES 

• ATTRACTIVE 
DISCOUNTS 

In lhe Elee1tova1uo Catalogue No. 8 (4lh prlnUng) yo" wlU 
find n vasl rango of 1eml·conductora, l.C.a, comoonents. 
materlals elc., PLUS • wealth or vatuoblo lechntcal lnfor· 
matlon and raforonce1. Tho goods we 1111 ero brand new 
and to make19• 1pec1, and Include SIEMENS, NEW· 
MARKET etc and altracllYo dl1coun1s are oflered. Send 
25p lor vour copy today, which lncludos a 25J> retund 
voucher vnlld on orders lor £5 or moro. 

ELECTROVAI"'m~ LTD. 
28 St. Judes Rd., Englefield Green, Egham, Surrey TW20 OHB. 
Toi. Eghom ~. Opon 1.00 p.m. S11. R .O. u •bo••· No. t04n69 

England 
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NEW FROM "EMU-UNITS" 

Thie la 11'10 Ideal woy to ztdapt your Rx to la"-o bost advantage of tho many 
eacollant FM transmJssJons now lo be hoard on the vht, band• with the least 
poaslblo work involved. Here aro some dotall1of1hl1 f1ne Untt. 

There Is 011ly "One'' c.onnecOon to be made to your recetvor. a smatl 
caoacllor to lhc fast l .f. stage vln co--ax coble. A tow lmaodanc.e loudspeaker 
con bo connec1ed 10 ll'le output sochls, lhoro 11 In Iha region ot I Wot o.udlo 
adfus.table by tt voh•me c;onlrol on lhe case. To ol"o you nolso frco reccpuon 
be1wcie:n 11ntlons, or whUe monllorino o p1u1lculnr cha.nnol, an excellent 
Squelch Is fitlod. T his ls .olso c::onfloh!lblo 10 sull condlllons of working • 

A nothor lcoluro Js lhat a control voltage Is avrdlablo, nnd is b rouohl out 
l o n rnlnloturo J ack socket. This cnn bo used for n nunlbet o l purpose.s, eg a 
tuning mcler, opplylna AFC. to lhe RX. osc. or oven loc lo.lno tho station 
VFO. lo lho rnulod rccelvor . 

l .F't of •SOl(Hz, 1·6MHz 1 ot 10· '7MHz oru rwollablo and fs sultBble for tho 
majority of racelvora. A w&ll smoothod de: supply ol 12V at 150mA Is requlrod 
lo powo1 tho unit. Thie FM ad11ptor employs two Lin Mr I /Cs and st. slllcon 
tron1l1tort. 

It you ore bulldlno a receiver or modltylno an culstlno one, I can 1uaply A 
P.C . Board version of lhis "Em'-l·unlt", othcrwl10 II It housed ln an a tuac· 
live bo.1. 

PRICE £13.SO. P.C. Vers;on £11.50. 

N o w £MUMARKER "2.S" 

Allornt11tlYO voralon now ovollable 01vlno oulpuls 01 tMHr. IOOkHL and 2SkHt. 
This Is most useful for lh.tt VHF mnn wlehlno to pinpoint Repeater Frnauon· 
clos whlch nro moslly mulllplos ot 25kHz. 

Prlco £9.00. 

All 01lcot ooal Di1Td nnd with lull money bock guatnnteo II not satlsOod 

I. N . Cline, GJEMU, 15 Knight Avenue, 
Canterbury, Kent, CTI BPZ 
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Inoue Communication Equipment Corporation 
~eaS'on's ©reetings 'Qro ~Il 

IC-210 
ill0.00 + VAT 

The very finest in FM transceivers. Fully tunable, 
both Rx and Tx, by a 135MHz V.C.O. phase locked 
to an 11MHz V.F.O. Ideal for the operator who 
prefers true continuous tuning rather than separ­
ate channels/ VXO. Automatic Repeater Operation. 
With the ''Tx Freq." switch at Duplex A or Duplex 
B, th e Tx frequency is automatically shifted relative 
to the Rx frequency by means of a single crystal. 
As standard , the Duplex A shifts the Tx frequency 
600kHz lower to conform with all European and 

UK repeaters. Should another shift be required, 
it is achieved by simply plugging th e appropriate 
crystal into the Duplex B facility. All solid state, 
AC or DC operation. 10W output (continuously 
variable), two optional crystal channels for local 
nets etc., 0.4 uV for 20dB quieting, dual crystal 
calibrator (100kHz and 50kHz) R.I. T., centre reading 
discriminator meter, built-in SWR meter. Complete 
with microphone. 

U.K. Agents: LOWE ELECTRONICS 

FIRST for carpets (]~ 

Dodson Bull Cl 

~30% DISCOUNT 
BRANDED CARPETS 

Wilton • Axminster • Oriental • Tufted 
• All makes available with full Manufacturers' Guarantees 
e NO IMPERFECT GOODS SOLD e Free delivery in U.K. 
• Expert fitting service available 

£200,000 carpets on display 
In our extensive London and provincial showroom• 

Free brochure cm requesrto Dept. RC 

DODSON BULL CARPET CO. LTD. 
LOND ON: 5 & 6 Old Balley EC4M 7JO. Tel: 01-248 7971 
BIRMINGHAM : 164 Edmund St 83 2HB. Tel: (021) 236 5862 
BOURNEMOUTH : 268 Old Christchurch Rd BHl IPH. Tel: 21248 
BRIGHTON : 2-S Norlh Road BN11YA. Tel: 66402 
BRISTOL: 2-3 Royal London House. Queen Charlotta St OSI 4EX. Tel: 28857 
LEEDS: 12.Great George St LSI 3DW. Tel: 41451 
MANCHESTER: 55-61 LeverStM11 DE. Tel: (061)2363687/8/ 9 
NEWCASTLE-upon-TYNE; 90·92 Pilgrim St NEl 6SG. Tel: 20321 / 21428 
WESTCLIFF-on-SEA: 495 London Rd SSD 9LG. Tel: Southend 46569 
OpM: 3.00-5.30 Mon. to Fri. Sat. 9.00-12.00 (Manchester 9.00-4.00) 
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R ADIO COMPONENT J BIRKETT 2S THE S TRAIT 
SUPPLIERS • L I NCOLN LN2 tJF 

T o i : 20767 

2~ A SSORTED BRANDED 250mW ZENERS l<om 3 to 13V ii £t.10, 
20 ASSORTED HEAT SINKS to 18 etc.~- 44p. 
FX t i ts FERRITE B EADS ISp do?. 
T RA NSISTORS SIMILAR TO ec 108 « 44pdoz. 
' 00 untes ted 2W ZENERS ,, $5p, 100 unt(!sted •OOntW ZEN£RS '' 55p. 
OXLEY MINIATURE 3 lo JOpf AIR SPACED TRIMMERS " So on. 
150nfW l.C. AUDIO AMPLIFIERS with c ircuit 11 35p. 
1000PIV t AMP WIRE ENDED SILICON RECTIFIERS •J llpoa. 
COMMUNICATION S ERIES OF I.C's contolnlno I ' R.F .• 3 1.F .. 2 

VOGAO. 2 AGC, t Mike Amp, 2 Ooublo Bulanc(ld Modul.alo1s, 1 
Mlxer T he 12 un1cs1cd I.C's for £3. Scpn:rnto I.C's 111 27p ea. 

SGS I GHz NPN TRA N S ISTOR typo BF 27t <!. 18p oo. 
5o Umtcslod AC t28 TRANSI STORS " 4•p. 
tOO SILICON ALLOY PNP TRANSISTORS t•· S5p. 
TRANSISTOR ARRAY SIMILAR TO RCA CA 3Q45 unloslcd with dnln " S 

for 55p. 
FET'.s 2N 3819 •1 30p. 4 fo r f.1 , 2N 3824 .f-i_ 22p, BFW 10 ·,~ 270, BFW 11 " 270. 
X BAND GUNN DIODES '' £1.60 e"-. 
F.M. I.C's slmllar to TAAS-70 untosled wi th dat11~tor 5Sp. 
0111r HK.V. DISCS ... 22p do:, ·011•1 soov.w . DISCS •• 16p do:. OS11r 

SOOV.W . DISCS " I SP doz. 
SUB·MINIATURE Mpl lo 20pf CERAMIC TRIMMERS ·• 3101 IOp. 
OOkH> CERAMIC FILTERS " ' <6p. 
MECHANICAL FILTERS 455~Hz, 4kHt Bondwldrh " £t.IO. 
6MHz TRANSISTOR l . F. TRAN S FORMERS " 6p oa. 
t oo PL.ASTrc MIXED NPN A ND PNP SILI CON TRANSISTORS untostod 

,.,. 55p. 
T AA 661 B type F.M. a.c•s untcs1ed with datn ~ 4 fot· GOD. 
TBA 750 type F. M. I.C's untc!lted with data 1r 4 for 600. 
1000pf SOLDER IN FEED THRO"S ·•• 16p doz. 
t100 PIV tamp WIRE ENDED SILICON D I ODES " 12p ea. 
1100 PIV 3 amp WIRE ENDED SILICON D I ODES ·• 16p oo, 
MOTOROLA VARl·CAP DIODES FT 200 MH• 24 to 2Spl lype MV 1626 " 300 ... 
SUB· MINIATURE PRESS TD TEST SWITCH " ISp ea. 
VH F FET's simila! to 2N 52;15 CTIS88) "' 36p ca 2 lor 60p, 
FET•a like 2N 3819 ,, 3 lo' 60p, G lo' £1 .0S 
10 7 MHz CERAMIC FILTERS with dt'!1t'llS for Modl flcal\on 10 IO)l;Hl Bnndw1tl1h 

'!· 210. 
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W e wl5h all ou' many hiend1 a vafy happy Ch,lstmas :;and oood dJt in 197•. For 
our POl.''l w e expect to provid e an even b t tle1 servfce nest y•:u. Wi'llch n~xt 
nlonth's adv~f11•emonl for a BRAND NEW se1vlce neve1 belore ofler·ed on ;a 

nationwid e sea.le t o the radio amateur. 

From : P . L. A . BURTON. G3ZP8 

COMPONENTS FOR RADCOM DESIGNS 
Fo r G3TDZ 2m Tx. Rx. At lono latl 35pF mlnlnturQ commie trlMmc1s ar• now mvall­
oble at 50p ~., Two ato •ooulred 1n lho RM, ond tho somo 11pe (one rcnuired) milY" be 
used In tho T• W e cttn t'llso oow supply all four A F Translslors !01 lhe Ta: 2N708 
tlor Bf220), l'o: 2N918 500 2N3553, £1 20. •0290 • .Cl •O. 
Special orice fot our M inikltt (now lncludat rtom1 "bovo). Rit, £9.00; T:I:. £4.80. 
For GJXGP Mini O. F.M. Our Mlnllllt now l"cludes fttl nmlconductors. includlnQ 
ZTX300 and ZTX~ honslstors C15p tla). In nddlllon 10 rho 1ih'lndn1d f.c.s wacan "l&-o 
supotv ounrontacd 30MH1 vc11ion1: OM 7490, .£1. 10: 74HOO. '400 nnd o clock boiltd 10 
IB~e 1' lMHz XtAI osr:lllo1or (full mod. defnll5 inc.) Spec1nl price lor M ln(kU tor otlol· 
nnl doslnn Is £.25 50 A dcJ SOp lor IMH t clod. v~rslo11 nnd elso SOp 101 JOMH1 Lc.s ii 
required. A lso n"n1l11blo, 1mn1f nietnl C-'bfner. LS.00, 

PLESSEY SL600 COMMUNICATIONS l.C.s 
This ponulnr rrtnoe ol ln1uo,n1od clrcull' It now lninU.,b1 o. rrom stock, posl tree. 
SL610 / l/2 £1.81; 620 I £2.71; 611. £6.8-0: 6?3, £~.37: 610, £1 .71; 6JO, £3.32; 64/, £3.32: 
SLJ02 nudro o/o. J..1,30. 
Holdors: 8 pin, J6t, : 10 pi n, .421) 

FERRITE TOROIDS 
W o now 1tock lhC!' lollowlno lorrllo to1old5 nnd beads! 

1i dlt\. tor cut I nu Tvl Cle. (slmlfar 10 Mulhud FX1588), 20p. 
i d/a(Mullard FXt598) 101 r, I 1ran1lormers, olt. o1nd nolsr bridge in Scp1,7'2 R~d Com 

to. 596). 120. 
FX11 IS bellda, 1 o en or JSp for so 

P.C.B. MARKER PEN 
Gonu ll"le Oecon Dalo Pr1nlad C1rcull 8 01rd M,11ate1 Pen is 1ollll i\Vi'l h'lble al 75p lnc;lud· 
1no da1a • fleel and tree 1enlacernl'nl ho-ldcl'll for home us,. 

Ordus for all lhe above to G3ZP8-cheque.t a nd POs pay.able to A.R.B .B.G. 

GSCKN GSDGR 

BASE & MOBILE ANTENNAS 
W e have designed a wide range o f A ntennas suitable for 
both mobile and base applications in the 4m, 2m and 70cm 
bands. W e will also produce special types If required. 

ANT EC 
74 Upper Sherbourne Road, Basingstoke, Hanis. 

T elephone-Basingstoke 27527 
(or Northbtook n36 ovanlnoe and wl'!okonda) 

C.W.0 .- P & P 50p- S .A.E. f or catal ogue 

CHC ElECTRONICS [o~~·tR] 
Speake r cabinet Dccou,tlc "'·addlno. 12· 2·, Up ·yd. 
PU5t plta plugs 2Sp with 1~duccr l tp .f 6p pp, 
T ype "N ' coa.x plugs, 500 lh&lght 30p 6p p_p, 

~~P~MH1 m1n O" i:q) IFT's sa t o l 3 lnterslagt- t d frc.r lminat 0 ,, 40p + Gi> 

M ullnrd Ttlnlmor Cnpocllo1a. 2·1aOF. 3 for 1Sp + 3o o .p. 
Rech argeable Nldol·Cndmlum U2 alze 1 2V •Ah 1eiHng tap - 6p 0.0, 
M afn s Plugs. 13A Sauare Pin, while PhUllC, .(.t .40 p,doz .... 2to o.p. 
8 9A C er11mlc v.11vt b ;uo1, 12 101 20p ,.. Sp D p, 
Adhes1v e Une n ln1ul11Uon t a po n yd1 i' 1Sp -f Sp pp 
7W (AM) 2m P . A . '• ""allabla •t .CU.St ttnd tor Into. (SAE plean). 

Companents and t:oulpment "°"10hl for c~sh. nmJ det.Jlls fot o(fN. 

35 WOLSEY WAY, CHERRY HINTON, CAMBRIDGE 
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ambit international 
(lormcfl'f GaCYK) NOTE NEW ADORESS-cal!NS- by armolnhnenl 
37 H f oh Street , Bronlwood. Essex . CM14 4RH. (Tel (0277) 216029) 

TOKO FILTERS 
For .45Stt.Ht and 10 l MHz . 

CFT455C(•m) ~Hz, 500; 
CFT45SB (nbln1) 8~Hz, 50p: 
CFU• 55C tam). 8•Hi. 550 

MFH (Mechanical seru~'\) 4. 5. or lkHt Vt't1tons £1.SO 
CFS 10 7 (wblm) 200l<H1 40p 

TRANSISTORS Etc. 
Bf256 UHF Jlol , 370, • 0673 moslel 550. NE561B, £3 50 
803&-ttUnttl ponerolor In ft Chlo £.3.00- slne. sounro and IJtnngle wavt! .001Hl· 1MH.t 
LM380-.t1 45 
Rndlo I C.1-CA3089E. £2.00: T BA651. £2.00 
PCS for Aapllcatlona ol CA3089E nnd TBA651. 800 ench (fibre olos:s. drllled). 

MODULES 
Complolo rnnoo ot PLL. modulc1-i\ll a10 blllll nnd lhorouohly lcsted before desa;i1ch 
IC NBFM D emodulnto1.s : "mini" C4 4)Cm, llmlllnn amJ), and del eclor unit, £3.~ 

"nHul" w11t1 ceromlc n11or and AFC fodllty-a comple1c 
f M I f •Y•tom- £5.00. 

Stc:ir oo d11cortor u•inri a PLl clQMOdulnHou, .C•.50 (4 • )cm. 
Tono 8ur11 Genorntor wJll, I C.s, .£4,20 (two 1onc1 pro sci on" coor\let) 
Ton@ Docod or lor /ocnl '101 cht\nnolt RAENET, olc., £10 onch (preset lo )'OIJI fle-

qucncy) (Ftonlh\fJ cn1lh- r.cl ny con1nc1 ou1ou1). 
T o cope wi th fncuJHcd domnind for kll do1111t1. ate .• A MSIT ls now D'oducln9 ft n@w 
11tHlcs oi lllu •ln,h:!d 1cnlle1s ror 1tll modulos-IOO()lho• wUh o n<>w Caliilooue ot com­
poncnl s nnd dnt..- lor 15p All 011cot lncludo VAT 

SURPLUS ELECTRONIC COMPONENTS 
All surplus c tuc11onlc comoonen11 ns adv4'rllscd fut n1onlh (pago 7%) n•d still 
•••ll•blo ..... o. G. Phlllloe. GBAAE 

ALL PRICES INCLUDE VA. T Post and pnc.,lng (unless stated) Sp tor ordr1s under £1 
IOp for 01de11 over £1 f ull 0tlco 11111 ••nl on roouesl (1&100 sne oloase). 

New ll~ms 

P. L . A. BURTON, G3ZPB, 
20, T HORNTON CRESCEN T , 
OLO COULSOON, SURREY 

become 

Surplus S-tttlon : 
0 , G. PHILLIPS, GI AAE 
18, BACK LANE, STOCK, 
INGATESTONE. ESSEX 

a RADIO-AMATEUR ! 
learn how to become a radio-amateur 
in contact w ith the whole world. We g ive 
skilled preparation for the G.P.0 . llcence 

------------------­• l=ree ~ Brochure. without oblrgatoon to . BNC, 123 I 
I BRITISH NATIONAL RADIO & ELECTRONICS I 
I SCHOOL P.O.BOX 156,JERSEY, CHANNEL ISLANDS I 
I I 
I NAME - I 
I ADDRESS --- 1 
I BLOCK CAPS please I 
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Digital Clocks for Christmas 
They m ake a fabulous present for som eone special or why not t reat yourself. O ne wo uld 
look fabulo us in your station, office, living room , bedroom, kitchen, in fact a nywher e. 

ALL OUR PRICES ARE INCLUSIVE - NOTHING MORE TO PAY 

T he "222" (2A hour) Thll ldonl Rndfo A mntour or S.W . Listeners clock. at an 
oconotny orlco. Mftln1 poworcd with buJl1 In diffused l ighting, absolutoly 
rnllnblo and occurn10 ln Chorconl, Whllu nnd Yollo"N. Sim: s~ 2J" 2t·. 
OUR PRICE ONLY- £6.l&p. 
(Tho "2'>5 .. SBmtJ ns nbovo1 bul moro n1od' coso) £6.16p, 

THE S UPERB T ·11 ( t4 hour) 8o11ery ooworcd. tuning fork controlled, eform 
w1lh push bu1ton lllumlnnllon In B1on:t. Sll't'er or B tack. T his clocJo. Is accurele 
10 bOUflr then ono mlnutoa month. S fte&t• 3f• ~ 3f'".OUR NEW, VERY LOW 
PRICE. ONLY .tl6.7Sp. 

The "601"' (U hour). A sunorb clock wllh doy, dat~. hour, minute and lwelflh 
of D mlnu10. Evorv dny 11 shown In n dlflornnt colour. Main s power~d wllh 
dlflused llohtln~ Inn boautllul cnt" 01 sntlnlsod ttlumtnlum. Slzo B·i'" x 3~~ 
4". OUR PRICE ONLY .t12.65p. 

THE MAGNIFICENT" 801" (24 hour). A large clock wllh bold and cl••• dlglls 
tor dH~ or well mounllno. (Ctuomlum pla1od 1tand ~uppliod) Si ze t H• ,,. Si~ 
7)". OUR SPECIAL OISCOUNT PRICE ONLY .£30.lip. 

WE ALSO OFFER TH E FOLLOWING, ALL AT DISCOUNT PRICES: (ALL 24-HOUR) 
THE .. 221" Min• buuorela•m In Red, Yellow or White £7.70, 
THE ••22112 .. St'tmt as above In S1n1uloltd W ood Grain. (Nice) £8.25 
THE VEOETTE Bauory, 1un1no fork, wait or desk.. £11.75 

THE ''70t " Repeauno bunor f'IO.fm fn Cho1coal, W hite or Gteen £.9..50 
THE .. 702.'' Stmlla110 abOvo tn elumlntum case. (Bronte colour) £1'~ZS 
THE "'705L " Snoo1• oltfm wl1h Fluorcsccnl d iglls. U llta vlo let lllurnfnallon 

.t16.75 

DON'T BE DISAPPOINTED BY SLOW DELIVERY AND UNTESTED CLOCKS. Order from us in confidence. 
We have the largest stocks, despatch by return of post specially packed, and carefully test every single clock. OUR 
clocks are fully guaranteed for 12 months and if you are not completely happy, we give a full refund, without question. 

We have very large stocks, but would still strongly advise you NOT to leave your Christmas order until the last 
minute. 
WE WISH ALL OUR FELLOW RADIO AMATEURS AND S.W. LISTENERS THROUGHOUT THE WORLD 

A VERY HAPPY CH RISTMAS 

AERO & GENERAL SUPPLIES N ANAIMO HOUSE, 2 RINGWOOD 
AVE., LEEDS LS 14 1AJ. T el : 658568 

IRON POWDERED TOROIDAL CORES 

CASTLE ELECTRONICS 
2 Ml• 6 Ml> 10 Mh 12 Ml> 

Rod Yellow 8 1.nclt Grn-Wlll 00* 
50ll·30Mllt IC).90MHt 30-150MH1 ~200MHt 

10· 
Core No 

TH" 

PYE BASE ST N TX. 0QV06·40 PA, Pair 6V6 Modulator, 
Int. psu, HI Band £22. Lo Band £20. 

T-200 
T·l30 
T-106 
T-68 
T-50 
T-31 
T-30 

,, 10 ,, a µ 1 µ ... s 
.ti .IS 

·ll 
n 

2000 
LlOO 
1 060 

1250 
·180 

·550 
•431 
·431 
·190 
•190 
·128 
·12* 
·096 

PYE BASE STN RX, Xtal controlled, similar to Cambridge 
RX. Int. psu and 1.s £18. 

P YE BASE STN T X/R X. complete In cabinet £38 

PYE CAMBRIDGES, dash mounting, Hi Band £23, boot 
mounting, complete wilh cables etc., Hi Band £20. 

PYE VANGU ARDS , less control equipment, Hi Band £9. 

All prices Include VAT and postage 
SAE with enquiries please 

61 Walsingham Road, Woodthorpe, Nottingham 
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21 
•It 

15 

U21 
•21 

t1 

U.31 
•2$ 

19 

17 ·19 
TOROID KITS 

TK-101 contn1nlno a T -S0-2 7 T ·68·2 COICI £2.30. 
TK·IO'l contolnlng 7 l·SO.G 6 T·68-6 cores £2.35. 

Tl<-103 con1alnlng • T ·S0.2 450-6 3 T-68-2 468·6 £2.31 . 

690 
·500 
·370 
·307 
·2SS 

·560 
·370 
·303 
·205 
•151 
· 120 

Batun Kit to mRkO 111 I : I Of 4 : 1 lli.W bolun wllh ln1uuc11ons. £1.85. 
6o1un ready ¥i10und, atoto 1 : 1 o' • : I £2.40. 
Terms: CWO, MnU ordor only, aamo day desoatch, PosU1ge nua. Ouanlltles 
suppfhtd , futlhOt dotall11end SAE to lho edruln address. 

T .M.P. ELECTRONI C SUPPLIES. 
3 Bryn Clyd. Lee1wood, Mold, Flinlt.hlro. CH7 4RU 
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F D K MUL Tl-2000 

14 .-: • - •• '1 . ,b . .. ~ Ji 

\f ::\ ... , . . t-·· . -
' . 

f.M. s.s.B. c.w. il30 + VAT 
Full coverage of 2m CW, FM and SSB. 200 channel phase 
locked oscillator (10kHz steps) with VXO gives full coverage 
both Rx and Tx. 5 crystal channels for repeaters, local nets etc. 
D igital readout, effective noise blanker, both AC and DC 
operation, centre reading discriminator meter. 10W output. 

~eason'.s 

®rcetings 
'aro £:III 

U.K. Agents: LOWE ELECTRONICS 

BLANK CHASSIS 
FOUR-SIDED 16 S.W.G. ALUMINIUM 

8h:e Price B••• Sb• P rlc o B01se 
t x 4x 2· 3lp 190 1o x e x 2•· 73p 
7x • x Ii' 360 20p 12x 7x 2f" 73P 
7x s x 2· ••o 2 1p 12d• 2i' Mp 
8X 4X2" • 2• 2fp 13 ( 8 )( 2l" Mo 
e x s+x2· 48P 230 1h : 7 '1<3" 88p 
9x 1x 2· sso 29p 14• 10x2f 97p 
f0x 4 x2•' SSp 23p 15 ' 10 • 21" £1.01 
f2x 4x 2i' 56p 24p 17 v 10"'1C 3' £1.21 
12X 5 )( 3° 73p 29p 

Post and packing extrn. 

PA.NELS An·,. 1h:• uo 10 3tl. nt 36 o IQ. H. 16 •• w.g. Cl8 a .w.g, 32·p), 

Potl ond pnddno oxtr-o. 

H . L. SMITH & CO. LTD. 

330 
Up 
•2o 
•2• 
40p 
52P 
55p 
8()p 

UMP £DOW AR£ ROAD LONDON WZ !BE. Tolophono: 01·713 5811 

G3ZKS G3ZKS 
YORK PHOTO AUDIO CENTRE 

YAESU & TRIO Transceivers & Receivers 
Hy-Gain Antennas & Accessories. 
Latest lists by return 
We are prepared lo consider your Camera Equipment In 
Part Exchange and we will accept good quality gear In 
exchange for Cameras or HI Fl. 
H.P . T erms are 10% D eposit and up to 3 years to pay 
SECONDHAND EQUIPMENT. Let us know what you are 
after, we may have It In at the right price. 
S.A.E. with all enquiries please. 

st. FOSSGAT£, YORK VOi ZTF T oi 51171 (After houJa 2alll) 
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DISPLAY & DEM STOCK SALE* 
Ooducl h.ulhOt 10 " If you do not wnnt troo lnbour 12 monlh 01.mrnntee 

Monav rotunded II sold out, 
firS'I con10, lir$1 scuv('d. 

FLSOwlth VF0 80 10 IOM50W PEP 
Fn5 wflh PSU with S crystols 6. mic 
VFOFVSO 
FTISOC PSU 
FnSACPSU 
Securlcor £3,30 cxtro. 

Approx. Our ptic" 
R.R.P. Inc. VAT 

£123 £99' 
£ 154 £119' 
£30 £22' 
£27 £30' 
£ %7 £20' 

HOLDINGS PHOTO AUDIO CENTRE 
39/41 Mincing Lane, Blackburn. 882 2AF 

Tolcphonc: 59595{6. Closnd Thursdn~s. 

R.T.& I. offer the finest selection of 
first-class new and fully overhauled 
second-hand communications and 
electronics equipment in the U.K. 
e Con•f.antly choniinr .Jtocfu of o vart ronre of equipment. e Cosh or Hire Purchase termr easily arronied. e Part exchonres welcomed. e We are •setotcosh' buyeri for almost all olectronicequipm•nt. 
Send S.A.E for our latest li1c or over SO receivers and many other 
interestinc items. 

R.T. & I. ELECTRONICS LTD. 
Ashville Old Hall, Ashvlll• Road, London E.11 Tel: 01...Sl? .f9U 
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GA REX 
GAREX TRAN SMITTERS, TRA NSCEIVERS & TRAN SVERTERS : 
p roduction of this oquipmenl l1 belno reoro11nl1ed: In lh~ no.ar future 
we are hoplno to Anno u nce, and m•lnt<lin. ~ 1itu1Jtlon of ''dolivery from 
1tock". Your enquhlt t wlll receive our prompt attention. 

COMPONEN TS 

Aut mbled, aU lranalftor, printed circuit boards. with c ircuits. and 
convo11lon data, II appllc1ble. 

FM (Ph••• n1od.) RF driver board. X1ol oac .. oha.se mod, (requires low· 
levol ftudlo) ftnd niulllollors. Suitable tor AM or AMJF'M t.A. 

Typo A : 12MHz t.tal Input, 2•MH1 nt IW out. No mods required. £A.U 

Typu B : 8MHL ,11131 lnr>ul, 2CMH1 al l W out. Mods, required. dctallt 
suppllcd. LC.as 

AF bocud 01ovldes audio for ohose mod. bottrd alto audio preamp tor Rx 
Nbw £1.85 Good used top 

10 7MH& 1. F. bonrd oood usod 

2nd mixer 10 7MH.c IO 45S"H1, wllh 11•15SMH l. ~I-al. 

OSk H1 AM l.F. boa1d (u. AM2S0) good •Sed 

£1.75 

£1.60 
top 

'SSkHr A M l .F. bonrd (OA AMIO) oood used £2.30 

.CSSkHt. FM 1.F. bon,d (Ol CAmb11dgO Of Vnnounrd) oood U$@d £1 .90 

Squelch bot"d• F M 55p AM30p 

A F board, TX comorouor, oroamp, R• orean1n. good usod .£.t .SO 

Mic. prean1p botud• 2 Hnn1l1tor. omlUe1 totl. ou1oui SSp 
Recun., bo1111da • diodes In brldpo, 1 bias. diode. RF cho~o. resi stors IP 

Camera video boards (l yns) Ll.50 1lloh1ly so11ed £2.30 

Pluo·ln recUner vnhre replacemonl slack ol slllcon diodes:. lull waYe 2 6kV 
al 200m• plus Inf oct. base Up 

M odulation tr•nslorn,.,• (eU OJI.) with cltcu1t$. 

PP. OC28 35 lo 00V03·20<i £1.30. Drive• lo ••11. 50p. 
P.P 0C21 NKT-404 lo 00V03·10 Ct.to. Orlyer lo sult. 40p. 

Single EL84 lo 00V03-01, top. P. P. El.84 6V6 lo 00V03-20a, £1.90 

Tvo• ·o• vorf1blo caoacuor • tOof. uz:e 1 2S" 1 37' 1 • deeo. 

Cucult breallo•s lamo, tomp or 2amp, 

Edo• connectors (n~w e• ,) 0 IS pitch 17 way - ke)', open ends. 

Up 

40p 

o t5 pitch 21 way lt.ey, cloHd "nds. 0·1 alien 3t way 1 key. ooen ends. 
Gold p1t\led contactt 15p each, n.ny a tor £1. 

Reed relay S .P.C.O. 38mm Smm dla. (7Smm ovet leads) 10VA ratinQ 30p 
each. ' tor £1 (now c• .) 

Reed role; c:o11t 10 match above. 2,V (2 5\ 1es.) 15p oach, • !or SOD 

C•y11al1 HC6U 5.000MHz. 11. 15SMHz, 12.700MHz. 87G 2.«'0MHt, 6.000MHt 
all 'Hp 

Alumlnlum ChUtiS a · 2 s~ h•o" 45p 

Matrb olnt, ltod 1h10' , 1mn1 tHarn pli.t. of 10010p, 12101 £1 . 

V•lvOI EB91, ECC91, ECH83, 6BMW. 6007A, 1301, 25L6 nll now. 1Sp o•ch, 
EC91 , ECF80. GBH8, 6BJ&, 8CB6. 6AT6 • II a>. 10p oach. •nY 6 !01 SOp. 

Trans1stors OC21, OC35, NKT•04, 2G220, AOY23 all eJ1,:, Up. any 5 lor SOp 

Re t11r• 12V 2 oole c.o . e1. 1Sp: 12V 4 DOie c:.o. H . 17p: 12V hea'ty duty25amp 
sing le maJ..e 3$p, di l1o, double maktt 3Sp, 12V 4 pole c.o. 1 malt.e $amp 2Sp: 
12V 1yoe 2400. pole c.o. 8omp O•. 20p 

Maln1 h a.nsformera I 10-2COV Ptf, unleu 11a1od olh~rwlse. 
Base 1-tetlon (quld. h<t3il OOZQ6....40) 7 windings: 232V. 2'16V, 60V, SOV, 2 1 V , 
17 SV, 12 6V (11 51b) £3.90 

170-0-170V at OOmA , SOV ot SOmA, G 3V It 3 lamp, ~V at 2amp (S·Slb> 9Sp 
0-1'6-232V el 1GOmA, 26·SV al l•mp, 13 9V 81 Somp, 50V Bl 50mA (10 Sib) 

£2.60 

51S .. ~•50-S15V ol JOOmA, SOV ol 50mA, SV al 4A, 6 6V e18A (121b) £3,90 

240V Prl. 390·o.380V •I 240mA C Coro (71b) £3.75 

mJ2SOV Prl. G 3V at IOl'lmp, 6 3V I'll Snmp, 6·3V tU 0 ltlmp, 30V ftt 3SOmA, 
350V 01 370mA, C coro (12 Sib) £3.90 

Smnll 1 IOV Pfl, 30V at lOOmA soc. 30p Ut\Ch o r 2 for SOp (St'rics ptl. IOI 2•0V) 
HT Choko, •H 240mA 70p 

Moblle PSU 12V DC ln11ut (f'lonHno 101 or - f) 11ansttt1or lnYor1~1 170 01 

375V OC ttt '60n1A ournul, fully 1moolt101J. chc\ssl• scclioo (c:...} fully wlrod 
and tasted. with circuit £A.75 

Wllh 12V Slnrl relay, 30p H ltft, Iden! fof HW-17 or T:r; wllh OOV03~20A pn 

T o1oldal lnvethu transt ormort 12V OC Input (all o r .. with clrculls) 
265V Ol 150n1A (Comb•ldo•> 2 25' 2 I 6 ' £1.60 

37SV oll&OniA (Vnnpunrd)2 75" 2·5 " 2·5' £1.80 

V doublo3.90V nt 200n1A 2 9 2 s· 2 5" £ 1.60 

V doubla •oov 31200mA and 250V at ISOmA 3 S" 2 75• 2 25" .t.2.40 
(NB: bolh on same wlnd1no- so c1nno1 bo added 10 gh10 650Vl 

HT choke sull11ble for 2·3kH1 loY~trlers $Op 

Audio bansformtrl p.o. NKT .C.0.C lo 3ohm, small or large. 40p 

Mobile ha ... hRllor. 2 l T chokes. • e's on 01110 t5p 

Heat sloJtse• 61ton1 OCJ5typet1 75" • • " t 5 ~11b) 4Sp eoch 
2 for 6So. • tor £1.10 

2trans.37S ,,. 1s· nns} 
2 trans. 3' wfdo 2Sp each, 2 to1 ,0o • .c for 65p 

Rtctlllntu pot• mulllturn, orue1. p.c . m10. 
10. 20. 25. 100. 250. $00. 1 5k, 2ai, 2 Sk. 2:Sp each. anv 5 fo1 £t. 

Numerfcal lndic•1or tub••· 0-9 wire ended, ZMtoao or XN3 ea. 70p each 
s n1 60p eoch 
T1f9gN lubes XC27 ot XC31 oi. Sp each, 10 for lSp, 

TW cues • 5 12 I deop, POfforated, as us@d for Twomoblte. with 
loose bad, Ind tront COVOt•, har11mo1 fjnlsti pa1n1 £4.30 

ten cove•• 
Aeri•• ,,,., ... 12V oa: '1Sp 

Ah spaced Trlmmers (c1.) 1 '1·15pF, 2 4 .... 30pF 

Bu11c1ny type small or ta100 6Sp. 

£3.55 

"ea.." .... e1. oqulpmenr. oun11111nteod In working order. 

Prices QUOIOd nru lnclutlYO of 1111 ChAIOOI a nd POSIROO IO UK nod Eire. 

Mall O•dor only. Pl'"'° 1ond •II o•dor•and onquhles 1o G A REX ELEC T RONICS, 7 NORVIC ROAD, MA RSWO RTH . TRING, HERTS , HP23 4LS 

S.a.o. wllh all onqu1des please. Phono Choddlnoton (STD 0296) 6686M 6pm·9Pm nnd wookonda only. 

- - ------- - - ------ , 
I 
I 
I 
I 
I 
I 
I 
I 

Use your tape recorder 
to widen your horizons 

O ur unique sell-lest Instructional tapes will guarantee you 
rapid and painless mastery of morse. Send now for full 
details o f our efficient and Inexpensive programme, or begin 
Immediately by Including £1,45 (which will be Instantly 
tefunded If you are not delighted) and obtain our introductory 
lessons by return of post. 

(State whether cassette o r Ip tape required.) 

l MINIWISE PRODUCTS 
I PO BOX"· BLETCHLEY, MILT ON KEYNES MK3 SBR. I 
L--------- --- ----~ 
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MARK EQUIPMENT 
0803 55488 

DOUBLE BEAM SCOPES CT'36 

V.H.F. U.H. F. 
ELECTRONICS 

G8A8P 

OC to 6MHz:, 10Mv per cm. Clean condlllon. £41. 

SIGNAL GEN£RATORS CT371A. 

2 to 250MHz. fund. SOOMHt on Heirmonlcs. Very good condiHon £35. 

NOISE GEN ERAT OR A ND MEASUREMENT S ET CT410. 

l&otAH.c. axe condJHon, £21. 

VALVE TEST £R CTl60. £25. 

35 Lldford Tor Avenue. Roseland Park, Paionton. Devon. 
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WATERS & ST ANTON ELECTRONICS 
FABULOUS MINl· BEAM - FASTEST SELLING 

ANTENNA IN EUROPE 

HQ 1 LATEST MODEL 

6 ft lutnlno tndlu1 
1 51'.0W lnpul 
10-15·20 m t:IHlS £46.75 (1.50) 

MINI-BEAMS ••• mndo bv Mlnl-Producls Inc. USA. Thls nrn• h•ve boen 
mnklng compACI llntonnns for OYCr 15 yeort. In lnc t lhey ma.kc a complete mnge ol 
antcnnns lncludlng Ille very pooulnr C4 vt'Hflcnl 1hnt docs llOt ncod rndlnls. Send us nn 
S.A . E. ond wu wilt send you d1Jl rtll11 ol lhelr comulolo urnoo. 

VHF SOLID ST A T E MODULES P RODUCTS 

144mtit convc,tcr IF 4·6 or 28·30 £tS.12 
70cm COniiCrtar If 144mHr £1S.12 
2 nlOLro oro omr> £.'7.15, PA.3 .CS.SO 
EUROPA 10 METRE TO 2 METRE TRANSVERTER £64.JS 

2 ntelro whh>i t.2.40(20p) 4 mauo whips tl.6S(50p) 

J ·BEAM ANTENNAS 
2M 6 elemonl £1.85 2 XO Crone~ Oloolea £S.05 
2m 6 ovor ti £7.42: 2 UGP Gtound Pllmc U .52 

STOLLE ROTATORS 2010 A 3001 5 CORE CABLE THRUST BEARINGS ANO 
SUNDRY FITTINGS 

G2CTV GUY 

1. & A. TWEEDY (E~~~i~~E~IC) LTD. 
MEMBER AMATEUR RADIO RETAILERS' ASSOCIATION 

A Merry Xmas & Prosperous New Year and lhanhs lo all of you wllo 
telephoned and wrote during my recent Illness. 

ALL PRICES INCLUDE VAT 

KW2000E with PIU £291.10 KW103 VSWR PWR Meter £t3.7S 
KW202 Rocttlvat £1S4.00 KWI07 f·Z Motch, VSWR ' 
KW2CM Trnnamlllcr £176.00 PWR. di..unmy IOltd, ant 
KWtOOO llnonr tl48.00 switch £SO.SO 
l<W Dummy Lond £1.80 KW108 Monitor Scope £59.40 
KW TrftJ') dlool{' 97 ' CO•nt £ti.IS KW E· ZMalch £18.IS 
KW101 VSWR M l.ll(lt £9.07 KW AnlcnM Switch £.4.95 

T rlo JR599 Rocolvor £176.00 Trio TSSIS/PS5t5 £231.00 
Tr i o Tl91 I 2kW pop llnonr £171.60 T1lo 9R5.90S G.C Recolvc1 •• £S4.4S 

J BEAM A ERIALS 
2 ·~ ··•I £3.19 2 G76cl CJ.IS 
2 8)' 8 element __ £"62 2t10Y 10 clom~nl £9.90 
2 12 Double 6 tlOI led £7.02 2 'HM Ha to £1.82 
2 XO C1oss dlaoles £5.06 2 UGP G1ound pion(' £3.S2 
SPM Po1lt1blo mlnso • £4.89 70, MBM 46 Cit.SS 

G WHIP AERIALS 
Tri bander Ht!llcal Cit .SS Additjot1nl colla "·'° <'3 Ouobander 160 80 £9.10 Ranger ( 180 mlra.) £8.80 
Mullimobll .. 10 15 20 tt3.7S Addlllon1'1 colls 40 80 100 J:A.•o ea 
8 nsemoun11 £t.St T OIHCOO•C W hfp £t .10 

TAVASU AERIALS 
Cenue loadod wUh scuino based whip •oclton. (OnsiSlmo base moun1 wll.h appro1 
5' 6 CO•a' (SO ohm), 30 I C .P . bllle secllon, SO so,lnq loaded whip, C P adaofor: 
£6.62 Resonalort. 10 1uU: 1eon1 tl.n: IOm £3.57: .tOm £3.30; 20m £3.00: 1sm £3.oo. 

79, CHATSWORTH ROAD, 
CHESTERFIELD S40 2AP 

T e l : 34987 (680 0 5 even ings) 

Ooen Tuosd;ay1 lo Seiturd~ys lfom 0900 until 17.30hrs 
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ATTENTION HF OR VHF OPERA TORS 
400 °~ EFFECTIVE POWER INCREASE 

The Maonum Sn RF soocch 1uoceuor1 lllu1lfatod ~hove And reviewed In OST ls now 
nvnllnblo hom us ns SOLE UK AGENTS. Thls 11 the onl)' RF processor ocoe111ll)' 
i'lvnllabto i n tho UK l\nd 15 sclllno fnall Tei11 1oporta lndlcn•o n ooin s lmihu 10 Iha! 
obli'ilncd wl1h n llnonr. M odels nvnJlnbla lor Colllns, Ornko, Yaosu, Henlh and T rio. 

S.A .E for lcchnl cal brochure. 

NEW 80140 mcllc MINI-DIPOLE. RUqUhH only 52fl of horizon1111 sp8C<l. 
$0175 ohm lead 12'00 walls o~o. Al IHI the nnawor tor thu sn1nll grudun MINI· DIPOLE 
comos complt.1tc 1.\1\d ready 10 orecl wllh trnot. rtt1'1chlno stub, Insulators and who. 
Prlc• £.uo ( • Sp) 

TRIO FOR VALUE w e••• obto to oflor the comptele 
rnnoc of TRIO comn\Unlcnllon eauJpmcnt lnclud1no lhe suoerb TS515 lranscelvc1 
which mu11 he an nll tlmo best buy. Sae RJdlo Communicat/011 Seotember. Send now 
lor IUu$1rAled lenno11. 
TSS15 11an1ce1 ... er £23\ 9R590$ roc:eMu .CSt.lS JR!>99 2·160 receiver J:\65 
TX599 tnmamltlct £\76 Tl91\ llnonr £112.00 72001M transct'.!ltJ"Ct £:tU.'5 

22 SPA ROAD, HOCKLEY, ESSEX 03 704 6835 
Btuclayc;ud-quo\o you1 number. H . P . t.-.cllllfes. S ecurlcor dell very available 

TELFORD 
COMMUNICATIONS 

AS THE FESTIVE SEASON DRAWS NEAR W E EXTEND TO All OUR 

CUSTOMERS OUR BEST W ISHES FOR A HAPPY XMAS AND A 
PROSPEROUS NEW YEAR 

Untoctun1'\IOl'f' wo htl\tt b:.d news this month-due to tho c.ot1t1nunt tlse ln 
compononl costs(whlch wo ht·w·o bo1no ourHl ves. lo dato) we must Increase 
OUf Dtleos. 

However to olv~ everyone a fair choncc all FIRM orders rectllvcd b1.1fore the 
h t Jnnunr-1 197.t wlll bo rn ... ofcud l'\t Ille old 1>rlces. i\IU.H which we reorot 
thft lollowlr.u prlc&s muat n11ply:-

A ll ruleos Include VAT 

TCS TransmHtor 
TC6'8MH1 V . F.O. 

TC7 Tuna bl ct l . F. 

TCI Transm\ttor 

G8AEV Convcrle r (2 Me lte) 

2 Meho A erhll FUter 

TC"1 Bandsotucher Modutu 

£38.50 

£33 
£A9.SO 

• • £93.SO 

£.1'.30 

£6.00 

£4.80 

Please see A uou11 .. Rad Com" lor tu11he1 d11tnlls 01 sond a IRrgc S.A .E lot 
twlly d ouured ltaflttls ond cu11en1 suooly ooall!on. 

Secudc.01 dollvery of TCl or TCt £3.lO. Hho ourchaso available. 

TERMS : Cash or 10•. D epos11. Balance Pro- for ma ln\lloi c.e 

TELFORD COMMUNICATIONS 
78b H iah Strut, 8RIDG N ORTH , Shro1>shirc WVl6 ~OS 

Tele1>hone 074-62 4082 

897 



CLASS I Fl ED ADVERTISEMENTS 
RATES : 

Private advertisements 6p per word, minimum £1.20. 
Trade advertisements: 12p per word. minimum £1.20. 
Box numbers 25p extra to wordage or minimum 
10% series discount for 12 consecutive insertions o f the 
same copy, pre-paid. 
Semi-display (boxed) 1· single column £4.50. 

H• single column £6.75. 
(Serles discounts will be quoted for 6 and 12 insertions). 
Please write clearly. No responsibi lity can be accepted for 
errors. 
Latest date for acceptance-10th o f preceding month. 
All Classi fied advertisements m ust b e prepaid. 
Copy and remittance to: 
ADVERTISEMENT SECTION, 
RADIO SOCIETY OF GREAT BRITAIN, 
35 DOUGHTY STREET, LONDON W C1 N 2AE. 

FOR SALE 

QSL CARDS, GPO approved logbooks. 4p sae, Elm Tree Press. 
Looe, Cornwall. PL13 1JT. 
NICE QTH FOR S ALE NEAR CAMBRIDGE. 3 bedroom semi· 
detachod. lull central heating, large garage workshop, back garden 
ma Inly lawn In quiet cul-de-sac location: Balsham (380' A.S.L.) is a 
pleasant village with shops and a school etc. on bus route to 
Cambridge 1 O miles away. A bargain al £10,850 for quick sale. For 
further details contact Barry Ooel, Tel : Cambridge (0223) 829574 or 
write G3SXK OTHR. 
IMPROVING THE FT-101, MK. II. G3LLL's RF Clipper gives up 
10 six times effeclive "lransmit" power, and also more gain and 
selectivlly on "receive". Price £43.10, post and VAT paid. Priorily 
plus spcclol Inclusive price saving £19.60 given 10 purchasers of 
FT-101. Full details from G3LLL, Holdings, 39/41 Mincing Lane, 
Blackburn, Lanes. (Closed Thursdays). T el : 59595/6. 
NEW PL259s S0239s 25p. Reducers 6p. BNC 30p. Ouanlllies less 
20%. 'W2AU" baluns £7.50. Hlghpower W ighlraps £3.50. T.M.P .• 
3 Bryn Clyd Leeswood, Mold, Flintshire. 
COLLECTORS ITEM Fultograph Radio Picture Receiver (1928). 
Excellenl condition. In carrying case. Offers Invited. Young, 461 
Bath Road. Saltlord, Bristol. 
PLESSEY PR 155 MF/HF Comm. receiver. Mini condition. 2 years 
old. Complete with Handbook and circuitry. Offers to 01 -549 5230 
or write D. Nixon. Flat 3. Badmln1on. Galsworthy Rd .• Kingston, 
Surrey. 

WANTED 

LABGEAR OR SIMILAR 160M Cw/Tx BC221 (pref. with PSU). 
Only mini Items required. A . A . W. Tetslull GBLO, 75 Comaglen 
Road, Lelcosler. LE2 8LE. Tel: 0533 832969. 
YOUNG ENTHUSIAST wishes to purchase receiver, Heathkit 
model preferred, reasonable price, slate particulars. Alloll, 
8 Pnrk Place, Knaresborough Yorks., Tel: 3641. 

MISCELLANEOUS 

PATENTS and TRADE MARKS.- Booklet on request. Kings 
Patent Agency Lid (B. T. King, Mem RSGB, Reg Pat A genl).-
146A Queen Victoria Street. London, EC4. Tel: 01-248 7161. Telex : 
883805. 60 years' refs. 

QSL CARDS 100 34p, 500 £1 .50, 1000 £2.85 
LOG BOOKS from 25p to £1 .25 post paid 
4p stamp for samples 
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RALL YMAPS OF WEST WELLOW, 
14 Kingston Park. West Wei low, Romsey. 

Hampshire. 

SITUATIONS VACANT 

Electronics Engineers 
WANTED 

in your area 

Part time and full time engineers 
wanted for installation and test of 
a variety of e lectronic equipment 
throughout the United Kingdom. 

Good rates of pay. 

A pply B ox N o 135 
Radio Society of Great Britain, 

JS Doughty Street , L o ndon WCt N 2AE 

Trainee Data 
Communications Technician 
A n intelligent young man (18- 20 years) is 
required to assist in the repair and maintenance 
of Data Modems and similar devices. A practi­
cal knowledge of modern electrical techniques 
Is required together with at least two G.C.E. 
" 0 " level passes. 
Excellent prospects exist for advancement. 
For an application form, 

Contact: Mr. R. G. Dubery 
COLE ELECTRONICS LIMITED 

Church Road, Croydon CRO 1 SG Tel: 01-686 7581 

Service Department Manager 
and 

Test Engineers 
Interesting work on KW Amat eur, M arine, 
and Commercial Equipment. Good working 

conditions. Apply W orks M anager, 

KW COMMUNICATIONS LTD 
23 H igh Street, Crayford, Kent. 

P hone Crayford (29) 22040 
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SITUATIONS VACANT-(contd) 

TIH: BllC «•quire"; Sl'nior L.1homtwy f<'< h11i<1,uio; in the 
~<'1Vi< ,. Pl.11111i11g Seui11110111-; RC'SCMl h D••p;utnwnl al 
King,wnod \\1.11 11 •11, St11 r<')· 
C.mdid.11<·' ' l10uld h.w<' .1gcood know!Nlg1• OI prnp.1gatio11 
lhl'ncv ,111d lw f.11111h,11 wi1 h ha'it <'il'l tron11 1irt11i1rv. 
l.dul.;luJfl to ON.C.<>r c·qu1v.1k•111 k•vc•I would lw ,1;1 
,1dw111.1gc. Tlwvw1ll be C\p<'t tcd to 'hnwi11i11ativ<' arid 
ic>llowing ,, brwt 1wrmd oi tr.tirnng. thL'Y will bC' 1 ·xpcctcd to 
wn1!.." it h lhl' 111111i11111111 n1 <t1pC'1\i,i1111 Ali hough b~'"" at 
R1·,, .. 11d11)1·1>.1111111·111,1h,•y rnu>l il« pr<'p.1r<•d to tr.we-I .ind 
\\<nJ.. I•,, fll'lf11tb .nwwlwrt· in tlw Uniu•d Ki11gdn11t this will 
inc luclt• wrnk1ng some wc•ckC'nd~.Thr: nom1.1larr.111gcmc·nls 
fllr sud1 dt•I\ l ' f1'urt· r(•gular vbib 10 b~'l'. 
1 lw s1.·1rt111g ~.1l;nv will nonnallv h.., !2t}1llp.J.Jlld will ri>t! to 
£2565 p .. t. bv .irmu.11 i11crt ·nwnts rn L 103. lrwxp<•ncnced 
1.111clid.1i•'' 111.1y 111111ally he .1ppwn1Nl .1t ,, lmwr gr.1de and 
~.1l.11y. RNt'"''b iur .1ppli1 .11io11illfm'10 
The Engineering Rccruilmenl Officer, BBC, Bro.idc.isling 
·House, London W1/\ 1i\A. quoting reference no. 73E 2267 
,111d 1 ·n1 lo-ing .111 .1dd1('>>ed iuol<c,1p <'II\ <'l<ipc. Clo<ins 
d,1w iw· ( 01nplc1~·d .1pplic .1tiun iu111h 1·1 d.t}'' .dtcr 
puhlk.11/un. 

f E:~:;:~~~Ng~~1~1A;f;;:;::::1 
• PRINTED BOARD ARTWORKS I 
I C IRCUIT DIAGRAMS SHEET METALWORK ! 
i RAPID SERVICE : 
i ELECT RONIC POWER SUPPLIES 1·B MORTON RD. i 
• MORDEN, SURREY SM4 6EF. TEL: 01-648 5895 j 
1-... ·--·-·••-+·•"·-·······--•-+·•-- -., ....... ·-·----····-·-····. 

C. G. JAMES ELECTRONICS G3VVB 
Staines Road, Feltham, Middx. 

Prototype and Production Metalwork. Specialisls lo l h e 
Electronics industry. Panels, chassis and sheet metal 

details. Machining in all metals and plastics. 
Plant list on applicalion. 

T el . 01·570 3127 OS Ref TQ 113748 

MOSFET CONVERTERS 
for 2 metres 

• New model-30dB gain-3dB noise Ogure 
• Dual gate p rotected mosfets In RF and Mixer stages 
• 28-30MHz l.F. ex-stock 
• Price £10.95 Inc. postage. SAE enquiries please. 

G30LB; 5 Derwent Court, Thornbury, Bristol. 
Tel. Oldbury 4559 

RADIO COMMUNICATION December 1973 

MARK EQUIPMENT 
0803 55488 

V.H.F. U.H.F. 
ELECTRONICS 

G8ABP 
Pl .. s ey SL600 t.C.s. Brand n ew. SL610, 11 , 12, £1.98. SL620, 21, £2.72. 
SL630, £1.87. SL640, • t • .tJ.63. A ll Iron> s tock, Posl hco. 
KVG tMHZ XF9A Fillers wlth bolh carrier crysl'11s, nnd holders. £11.50. 
Valves Brond Now, Boxed. OOV03/ t0£1.9S. OOV02/6£2.IO. 00V03/20A £6. 
QQV06/40A £7. P + P 100. 
OQV03J10 e:.. equip 3 monlhs: gunrnntoe 60p. 
M.E~70 8 watt 70cms Trfplcr Atnptifior. eomptoro with 2 " OOV02/6 £15.40. 
METERS. Im/A 85mm x 78mm. Unmarkad wh110 seDlo faco. Now, boJted. 
£2.50. 
2 METRE LINES Pnrellol Une a.nod.e circuit fo, OOVOG/ 40 etc. s· A j . dla 
wllh d i sc 1unlno. Anodo connectors nnd cer-omlc lnsulntor, , Sllvor pla!ij:d 
£4,95 pos.l 27p. 
2 METRE HIGH Q BREAK All coopor qllnddc.I lypo 12" x If" din, 
BolflnQ 6. l oo t .v. type Input end ou1pul soc:kcl s sullnblo lor high powor 
£5.77, oost 27p. 
Tranalllors: 2N5245 5So, 40600 83P, 2N708 33p, 2N38t9 39p, 2N706 t3p. 
TIS48 27p, 2N2369 330, IN9t4 t2p. BCtOO 330. Posl 3p. 

3S Lldford T or Avonu e, Roseland Park, Palonlon. D evon. 

GBEPC QM70 GJZUL 

28...CJ2MH z h nnsvor1er. A ll $Olld s1n10 1 W nap ou1pu1. 12'1 negnllvc can li 
opcr-ntlon. Includes full u ansmtt ~nd 1ecelvu laclHry for n1uu.t. nlob lle ot porlo.blo 
opcr11tlon. Single harness supoly to your a.d fJllno ssb trl'ln.scolvor. Par1/cufarly 
su lUtblo for use wllh Unor 2's. Cosl fm;;luslve ol p.n. £.So.so. Sae fo1 dotalls. 

432MH z converter. 28·30MHi IF. Olher Ifs to order, Ute$ two RF $la{Jes duftl 
goto mosfel m li.t!r , choice ol ono or two IF oulputtt. Posllivc or ncgn!lvo enrlh 
orumuion. Cost Inclusive or p,p, £ t0.70p . Socond If 50p oxlra. Sao lor detntl?a. 

Bol h u nlts 11vnHnbto from: 

o. Ke nnedy 10 Pilgrim Road, CroitwiGh, WorG01tcrshirc WRi 8QA. 

N ew JFet mixer 70cm converter with JFe t IF. 
Pre-amp 28-30MHz IF £14. 
2m and 4m JFet converters 28-30MHz IF. Still 
the best at only £8.85. 
20watt input 70cm varactor triplers £9.85. 

SAE for details. P + P 15p. 
Available from 

P. W . Howey, GSDBW, G4BBP, 
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Con lest Calendar .. 55, 119, 206, 275, 351, 421, 495, 566, 875 
Contest News • . 53, 117, 204, 272, 348, 419, 494, 874 
Countries Table 42, 192, 341, 479, 619, 760 
Current Comment 12, 92, 156, 244, ms 
Four Metres and Down . . :!ti, 108, 1S8, 262, 336, 408, 480, 552, 859 
GB2RS News Bulletin Service • • 24, 471, S45 
Looking A head .. 55, 203, 2St, 358, 492, 561, 635. 708, 779, 876 
Microwaves-1,000MHz and up 31, 106, 193. 261, 325, 398. 47S, 858 
Mobile Rallies Calendar 119, 169, 276, 352. 421, 495, 567, 778, 873 
Mobile Rally News 203, 275, 352, 421. 492, 567, 635, 709 
Obituaries 50, 116, 202, 271, 347, 416, 490, 876 
Propagation Predictions 47, 115, 199, 269, :!45, 415, 481, 559, 627, 

707, 769,868 
OTC • . 12, 92, 156, 244, 308, 388, 452, 532, GOO, 680, 742, 822 
Rayne! 55, 116, 201, 276, 351, 417, 493, 567, 632. 709, 779, 869 
Slow Morse Practice T ransmlsslons 207, 501, 785 
Special Event Stations 116, 203, 276, 347, 41S, 493, 567, 635, 761 
SWL News 43, 192, 341, 479, 619, 760 
Technical Topics 32, 100, 182, 256, 330, 402, 472, 546, 612, 694 754,S52 
Your Opinion . . 202, 271, 346, 417, 491, 561, 631, 709, 875 
The Month on the A i r 44, 112, 196, 266. 342, 412, 484, 556, 624, 704, 

766, 864 

R e vie ws, equipme nt 
Teclrnlcal notes on the Braun SE600 (T. Bit Ian, G3JVQ) 752 
Barlow Wadley XCR-30 Mark 2 receiver (P. Simpson, G3GGK, 

and B. Armstrong, G3E00) 28 
Bird Ham-mate power meter (H. W . Rees, G3HWR) 320 
Heathkit HW-7 cw transceiver (R. F. Stevens, G2BVN) 176 
Microwave Modules SW 145MHz a.m, lransmfller (B. Priestley, 

G3JGO) .. 321 
Tire H11.1thkil HA-202 144MHz fm .1mp//(ler (R. F. Stevens, 

G2BVN, and G. M. C. Stone, G3FZL) 690 
Tire Yaesu FTDX40t (P. J. Horwood, G3FRB) 252 
Trio Model TS515 ssb transceiver (P. Simpson, G3GGK, and 

B. Armstrong, G3EDO) . • 609 

Reviews, publications 
A course In radio fundamentals 
Arrow Electronics catalogue 
FM and repeaters for the radio amateur 
Long distance televis/011 
IEE Conference Publications No 95 
Quallly and reliabiflly of Mu/Jard resistors and capacitors 
Prop.1aalfon of radio waves at frequencies above tOGHz 
The ARRL Radio Amateur's Handbook 
The Semlcon Index 
Transistors-tire first 25 years 1948-1973 

RSGB affairs 
Constitution of committees loo 1973 

. . 538 
177 

319,S4S 
314 
608 
608 

" 693 
461 
395 
395 

. • 201 
50 Council election results 

Council Proceedings 
Presidential lnstallalion- 1973 
Presidential lnslallatlon-1974 
RSGB Council 1974 election . . 

50, 200. 210. 416, 563, 1os, n 1 
• . 107 
. . 823 
602, 770 

RSGB Dinner Club (QTC) .. 
RSGB QSL Bureau Sub Manager 
RSGB Region 7 Diamond Jubilee Dinner 
RSGB Region 7 Diamond Jubilee ORM & Dinner 
RSGB Region 1 ORM 
RSGB Region 10 Diamond Jubilee ORM & Dinner 
RSGB Region 13 ORM 
Seasonal message from the President 
Woburn Abbey Rally 
1972 AGM report 
46th AGM minutes 

245 
397 
169 
601 
454 

454, 602, 770 
601, 770 
. . 822 
455, 628 

48 
562 

903 



Technica l articles 
A mast system for dish aerials (Dain Evans, G3RPE) 
A modern approach to radio teleprinting (D. J. Walker, BSc 

(Eng), G30LM) 
A note on kites (J. B. Roscoe, MA(Oxon), GM4QK) 

310 

316 
255 

A shack-earthed folded vertical for 14MHz (R. Baldwin, BSc, 
G3WZ) 

All-band par/able aerial(H. S. Brown, G3RFG) .. 
An inexpensive vhf aerial (R. P. Neave, G8FLC) 
An integrated circuit speech compressor (A. Langton) • . 
Audio frequency Interference (P. W. W aters, G30JV) .. 
Biiaterai ssb (V. A umala, OH2CD) •. 

315 
328 
251 

544, 841 
246 
170 
254 
25 

Break·in and listening through (R. Baldwln. BSc. G3WZJ 
Decimal point switching on DFMs (J. D. Diplock. GW3UZS) 
Gains and losses In hf aerials (Part t) (L. A . Moxon, BSc, CEng, 

MIEE,G6XN 834 
Improved harmonic attenuation In hf amateur transmitters (Dr A. 

Gschwlndt, HA5WH) 178 
Intense radio aurora CM. Harrison, G3USF, and C. E. Newton, 

G2FKZ) 540 
Noles on a simple aerial arrangement for Oscar 6 (Dr A. Gsch-

wlndt, HA5WH) . . . . 685 
Oscar 6 operations summary al 25 May 1973 (P. I. Klein, K3JTE) 488 
Oscar 7 and Its capab/1/1/es (J. Kasser, G3ZCZ/W3 and J . A . 

King, W3GEY) .. 747 
Phase-locked v(o for 2m transmitters (Or A . Gschwlndt , 

HA5WH) . . 604 
Progress report on the GB3PI repeater experiment <Richard 

Baker, G3USBJ 399 
Quad aerials al v/1((D. Unwln, G8CKU) . . 396 
Quartz crystal oscillator circuits (John Foster and David Rankin) 456 
160m ssb transceiver for parlable operation (K. S. Beddoe. 

G3YOM) .. 686 
The Cadet-a direct conversion receiver for /he novice (J. 

Young, BRS33339) 682 
The G2DAF ssb transmitter Mark 3 (G.R.B. Thornley, G2DAF) 94, 

158. 245, 309 
The G2DAF Mark 2 receiver (G.R.B. Thornley. G2DAF) 744, 824 
The G3TDZ partable 2m /ransm/ller/receiver, Mk 4 (J. R. Hey, 

Tech (CEI), MSERT, G3TDZ) 14, 244 
The G3XGP frequency meter (W. H. Bond, G3XGP) 390. 841 
The " Plpsquealt" -a modified Codar T28 receiver (B. Blessed. 

BSc. G3XWC) 534 
The "yet another keeper" (R. G. Wheatland, G3SZW) 326 
Tl/ting with the Stolle rotator (R. A . Ham. FRAS. BRS15744) . . 539 
The Zygi beam aerial for 20m (Zygmunl T . Chowanlec, G3PTN) 462 
Tonebursl generator using /Cs (G. B. Packer, GW3UUS) i50 
160m dx from suburban sites (A. P. A . Ashton, G3XAP) 842 
UHF television interference (Ian Jackson, G30HX) 839 

11Technical Topics" items 
Aerial atlenuators. age controlled .. 
Aerials. delta-birdcage 
AGC performance, varistor improves 
Amltron crystal checker 
Batleries In parallel 
Car regulator, transistorized 
Cascode let ampllner. low noise .. 
Ceramic resonators as nblm niters 
Chordal hop, thoughts and facts on 
Climle repeater, the .. 
Cocktail party effect, the 
Conical reflectors 
Corrosion, combating .. 
Crystal calibrator, le-with a dlflcrnncc 
Crystal checker, wide-range 
D·layer whispering gallery .. 
Delta-loop quad 
Dipoles, capacitively tuned .. 
Dipole, coaxial folded, more on the 
Dipoles, folded, variations on 
Dipole, folded, the double coaxial .. 
Dipoles, vertical 
Direct-conversion ssb receivers 
Eaithing systems, aluminium 
Earthing systems, galvanized wire In 
Epoxy nuer adhesives 
Ferrite-rod hint for "hot" transmitters 

855 
251 
547 

.. 334 
854 
t84 
615 
616 

35, 551 
.. 856 
548, 694 

612 
333 

. . 402 

. . t04 

. . 759 
334, 857 

758 
. . 758 
.. 547 
• . 548 
258. 551 

330 
258 
476 
333 

FETs, low-cost power.. . . 
FET mixers, double-balanced-the ultimate In semiconductor 

477 
332 

mixers 182 

904 

FET mixers, high performance 
Fillers, active, using op-amps 

see also amendment 
" Frequency scissors" the 
Front panels and controls 
Generator, al square wave 
Huft and puff vfos 
Incidental Intelligence 
Instrument cases, small plastic 
Linear, power for a 
Long delay echos 
Loop elements, vertically polarized 
Loops, multlband 
Loops, multlband, and quads 
Mains-connected-chassis supply •. 
Mlcrotransmltter Integrated-circuits. and tinears 
Microwaves, state of the art 
Mixers. balanced fel .. 
Mixer, ssh, digital 
Morse practice oscillator, simplest? 
Mosfet 144MHz converter, single • . 
Multi-band, G4ABS, for llmfted spaces 
Multimeter movements, damping 
NBFM adaptor for a.m. t ransmitters 
NBFM and a high-C oscillator 
NBFM, crystal discriminator for 
NBFM crystal discriminators, more on 
NBFM crys tal discriminator, quadrature type 
NBFM deviation, checking and setting 
NBFM, setting deviation 
Noise reduction on cw 
Overmodulatlon, preventing 
New tvl fllter for uh! Iv ? 
Noise generator. wide-band 
Paran•etrlc: up-conversion 
Phase-locked loop demodulator, low-cost 
Phasing-typo ssh exci ters. aligning 
Pi-networks, push-pull with .. 
Piii-boxes and Cataloy 
Polarization. circular, for 144MHz ? 
Power an1pliflers. transistorized 
Power FETs from the USSR 
Power meter 
Power supply, low-cost high-current 
Power, supply, regulated 
Power supply, series-stabilized 
Product detector calibrator . . 
QRP and all that 
Quads and loops and feeders 
Quad and loop elements. feeding 
Ouad reflectors. remote tuning 
Quad reflectors, tuning .. 
Quad, three-band single-clement 
Racalox . . • . 
Receiver drift, reducing with FETs 
Receivers, attenuators tor 
Reed contact protection 
Regulation, constant-current l et 
Scaler, 200MHz . . 
Short backfire again. tho 
Snappy tra1>ies . . 
Solld slate tronsmittcr h ints 
Speech processing 
Speech processing for ssb .. 
S1>eech processor, a comment on the DJ4BG 
SSB, polyphase, more on 
SWR, fallacies o f 
Tags for plug-in Integrated circuits 
Toroids, Amidon high frequency 
Touch-to-talk switch 
T ransmitter low-power dsb/a.m. 
T ransmltlers, solld-stato 
TVI, plug-in to 
Valve voltmeter 
Varistors, more on metal oxide 
Vertical-tee aerial, comments on the 
V FO, crystal stabilized 
VHF converters, oscillators for 
VXO ideas 
Zener diodes, testing unknown 
Zero-beat Indicator, visual 
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. . 615 

32, 259, 551 
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RSGB PUBLICATIONS 
Technical books 
Amateur Radio Awards • 
Amateur Radio Techniques . 
Gulde to Amaleur Radio (15th ed.) 
Morse Code for the Radio Amaleur 
RSGB Amateur Radio Call Book 1974 
Radio Amateurs' Examination Manua.1 • . 
Radio Amateurs' Examination Revision Notes 
Radio Communication Handbook (4th ed.) 
Radio Data Reference Book (3rd ed.) • . 
Service Valve and Semiconductor Equivalents 
Teleprinter Handbook . 
TVI Manual . . . • 
VHF/UHF Manual (2nd ed.) • . 
World at their Fingertips (Paperback) 

(De-Luxe) 
Log books 
RSGB Standard Loo . 
RSGB Receiving Station Log 
Mobile Mini-Log . 
RSGB De-Luxe Loo 

.£1'40 
£1·80 

90p 
25p 
75p 
90i) 
30p 

£4·10 
.£1 

35p 
.£5·35 

90p 
.£1·80 

80p 
£2·55 

60p 
45p 
25p 

£1·30 

Maps and charts 
Countries List • 
Great Circle DX Map • . . • . 
QRA Locator Map (Western Europe) (In tube) 
QRA Locator Map (Western Europe) (on card) 
RSGB Amateur Radio Prefixes (World) Map . 
VHF/UHF band plans (on card) 

Members' sundries 
RSGB Planner D iary • • • . • • 
Lapel Badge (RSGB or RAEN emblem, oln fitting) 
Tie (Maroon or Blue) 
Radio Communication Easl-blnder • . . 
Car window sticker (RSGB or RAEN). (Self-adhesive) 
Members' headed notepaper (50 sheets) quarto 

octavo . 
Radio Communication. Bound Volume, 1971or1972 . 

USA PUBLICATIONS 
American Radio Relay League 
Antenna Book . • • 
Course In Radio Fundamentals . 
FM and repeaters for the radio amateur 
Hints and Kinks . • . . . 
Radio Amateur's Handbook (Paperback) 
Radio Amateur's Handbook (Hardback) 
Radio Amateur's Operating Manual . 
Single Sideband for the Radio Amateur 
Understanding Amateur Radio 
VHF Manual • 

CQ (Cowan Publishing Corporation) 
Amateur Radio DX Handbook 
Antenna Handbook Vol 1 
A ntenna Roundup 
Mobile Handbook • 
RTTY A-Z . . 
RTTY Handbook • • 
Shop and Shack Shortcuts 

£1'40 
£MS 
£1·60 

60p 
£2'80 
£3•65 

85p 
.£1·60 
£1·40 
£1-40 

£2'05 
£1·65 
.£1·65 
.£1·30 
£2·05 
£1·65 
£1·65 

MORSE INSTRUCTION AIDS 
G3HSC Rhythm Method of Morse T uition-

Complete Course (two 3-speed LP records and one 
EP record plus books) . . . . . 

Beginner's Course (one 3-speed LP record and ono 
EP record plus books) . . 

Beginner's LP (0-15 wpm) plus book 
Advanced LP (9-42 wpm) plus book . . 
Three-speed simulated PO test 71n ds ep record 

t Overseas orders: add £1. 

£4·95t 

£3'95t 
£3·05 
£3·05 

95p 

TERMS : Cash with order. Stamps and book lokens cannot be 
accepted. Cheques and postal orders should be crossed and 
made payable to "Radio Society of Great Britain". When ordering 
please write your name and address clearly In block capitals at 
the top of the order. Giro AIC No 533 5256. 

Radio Publications Incorporated 
Beam Antenna Handbook . 
Better Short Wave Reception. 
Cubical Quad Antennas . 
Simple, Low-cost Wire Antennas 
VHF Handbook 

Radio Amateur Callbook Inc 
American Cal lbook (USA listings) 
DX Callbook (Foreign listings) 
Prenx Map of the World 
World Atlas . 

Magazine subscriptions 
QST (Including ARRL membership) (Per annum) 
CQ (Per annum)• . 
73 (Per annum)• . . 
Ham Radio (Per annum)• 

• Discounts available for 2· or 3-year subscriptions. 

OTHER PUBLICATIONS 
Basic Electricity . . . . . 
Basic Theory & Appllcation of Transl stors 
Counties Map . . 
Dictionary of Electronics 
Foundations of Wireless . 
Guide to Broadcasting Stations 
Ham Notebook • • 
How to Listen to the World . . 
Making a Transistor Radio (ladybird) 
Mullard Data Book • • • 
Radio Amateur Operator's Handbook 
Radio Valve & Transistor Data 
Simple Shortwave Receivers . 
Story of Radio (Ladybird) . . • • 
Transistor Audio and Radio Circuits (Mullard) 
World Radio-TV Handbook . 

iii 

10p 
65p 
SOP 
10p 
20p 
10p 

45p 
20p 

£1·30 
£1-25 

10p 
40p 
25p 

£3·00 

£2 
£1'70 
£1"60 
£1·75 
£1 '75 

£4·70 
£4·30 

60p 
£1'10 

£3'75 
£2'50 
£2'90 
£2'85 

£2 
£1-05 

35p 
55p 

£2·05 
85p 

£1-80 
£2 

20p 
35p 
55p 
90p 
90p 
20p 

£1·90 
£3 

Prices Include postage and packing. 

VAT Is Included w here applicable. 

All Items listed on this page are available to callers at RSGB 
headquarters at the above prices less postage and packing. 
Counter service 9.15am-5.15pm, Monday to Friday. 

RSG B Publications Section, 35 Doughty Street, London WC1 N 2AE 
Telephone 01 -837 8688. 

Printed io Great Britain for the RADIO SOCIETY OF GREAT BRITAIN, JS Doughty Street, London, WCIN 2AE 
by the Garden City Press Limited, Letchworth, Hcrtford•hirc SG6 IJS 
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A. J. H. ELECTRONICS (GSAQN) 
Proprietor: A . J . HIBBERD Tel: RUGBY daytime 6473, evening 71066 
Terms of Bualneu Cash with order, Mail order only, or Callers by appointment. S.A .E. with enquiries 
Postage Charge 15p on Rs and Cs, 20p on others ALL PRICES NOW INCLUDE VAT 

FM10D/V CAMBRIDGES dash mounting complete with mounting METERS 1 mla scale marked 0-100 m/a •t• dia. £1.%5. 
frame and mlc. holder supplied ready tuned to 145 MHz but LESS METER 100 microamp FSD acale marked 0-100 o• dia. 1.59. 
CRYSTALS these sets are In Immaculate condition and In perfect METER 1 m/a FSD scale marked 0-100 m/a 3!' dia. £1.t5. 
working order, a chance to go FM on two metres mobile 12 volt DC 100 k Hz CRYSTAL FILTERS g• x 3• x H• have been used with 
input, 12 watts RF output, fully solid state except for five valves in transistor equipment contain glass wire ended crystals (3) one 
Tx. Crystal controlled Tx and Rx only £35.00 + 75p post. 100 kHz, two 99·945 kHz plus pot cores etc, new unused sold for 
T 460 UHF BASE STATION TRANSMITTERS fully solid stale breakdown as we have no gen. £ 1.75p. 
BAY96 varactor output approx. 10 waits RF at 432 MHz internal CRYSTALS FILTERS 21·4 MHz type TQF.J806 no qen. new 
mains PSU, the varactor Is driven by a PA unit on 144 MHz (which unused £1.75p each. 
could posslbly be switched through a AE relay for two metres or 11.155 MHz HC6/U crystals 75p. 
70 ems use) these are modern units and are In very good condition, HC6/U PLUG IN CRYSTAL OVENS 80 deg C 6/ 12 volt with 
panel size 19" x 3l' x 12" deep these are supplied on original bases new unused 50p each. 
frequency of approx. 460 MHz but will retune to 432 MHz with no LABGEAR TEST SETS for LSP30 SSB manpack new boxed to 
trouble, bargain at £40.00 + 75p post. clear the last few £3.50p. 
PYE RADIOTELEPHONE CONTROLLERS three line system RACAL DUAL DIVERSITY SWITCHING UNIT type MA168B 
with Intercom facility these are brand new and unused In original to suit RA17 and RA117 receivers. See June advert for further 
boxes only £22.00 each + 75p post. details. Unused ex WO £16.00 each. 
T450 FM UHF BASE TRANSMITTERS fully sol id state 5 watts RF POWER TRANS ISTORS (all brand new) 
output £25.00 matching Rx £25.00 both plus 75 p post. OK for 70 2N3926 7 watt RF output @ 175 MHz 13·8 volt (OK as driver to 
ems. BLY89A) £2.00 each. BL Y36 13 watt RF output (I! 175 MHz 13·8 volt 
F60FM BASE STATION high band FM 60 watts RF output fully £2.50 each. 
solid state receiver complete In cabinet used condition £50.00 BL Y89A 25 watt RF output ® 175 MHz 13·8 volt requires 6 waits 
buyer collects by arrangement. input £6.00 each. 
PYE SSB131 RECEIVERS 4 crystal controlled channels In the VARACTOR DIODES 1 N4885/VBC99J OK for 70 ems 30 watt RF 
range ti-15 MHt upper Md lower sideband, std. 19" rack mounting input @ 144 MHz, 20 wall RF output @ 432 MHz (FM) new In Mullard 
3t• high all solid state, mains or 24v DC supply, meter for moni- boxes £6.00 each. 
torlng voltages and as "S" meter, these are brand new and boxed, B9A CERAMIC VALVEHOLDERS Sp each 10 for 55p. 
£75.00 each. EDDYSTONE KNOBS * In dla. *In spindle 10p each 6 for 50p. 
AM100/V dash Cambrldges high band only OK for 145 MHz single 75 ohm BNC PLUGS 11p. 
channel these are below our average condition that we normally SET 470KHz TRANSISTOR IFTs set of three 1st double tuned 
supply, money back guarantee on these £22.00 each to clear. with 2nd and 3rd single tuned, supplied with spare 1st or 2nd IFT to your 
service manual. Post 75p, used vg condition £26.50. choice for use with OC171/AF117 type t ransistors, size nin sq. 
AM25B VANGUARDS 12 v DC Input 17 watts RF output, transis- with circuit for reference to pin connections new unused 38p set. 
tor lnvertor, transistor modulator, transistor Rx 2nd IF and audio, TRANSISTOR CERAMIC CAPACITORS (plaquete body SOvw) 
valve TxRF section, valve Rx RF section up to 2nd mixer, these are 22pf 120pf 680pf 0·015MFD 
OK for 70 MHz or 145 MHz stale which required boot mounting but 27pf 150pf 820pf 0·022MFD 
controls can be fitted to front panel, supplied less control cable 33pf 120pf IOOOpf 0·033MFD 
mic. speaker etc, sot only used condition with manual ONLY 39pf 220pf 1500pf 0·047MFD 
£11 .00 + 75p post. 47pf 270pf 2200pf 
AM25T VANGUARDS low band only all transistor except for 56pf 330pf 3300pf PRICES: 22 lo IOOOpf 15p for 10 or 
four valves In Tx RF section, 17 watts RF output, 12v DC Input set 67pf 390pf 4700pf 2p each. 1500pf to 0·01MFD 20p for 
only no control equipment, ONLY £15.00 each. 75p post. 82pf 470pf 6800pf 10 or 22p each. O·Ol5MFD to 0·047MFD 
AM/FM CAMBRI DGE and VANGUARD SPARES. We have a 100pf 560pf 0·01MFD 25p for 10 or 3p each. 
number of sets for breakdown. Let us quote you for any hard-to-get ERIE DISCS 1000pf 500vw 15p for 10. 
parts mechanical or electrical. SAE. ERIE TUBULAR CERAMIC CAPACITORS (values In PFs) 
RF BOARDS NPN transistors, these are used In the FM 1, 2·2, 2·7, 3, 3·3. 3·9, 4·7, 5·6, 8, 10, 12, 15, 20, 22, 39, 100, 220, 330, 1000, 
Cambridges etc. Only two types 68-88 MHz and 79-101 MHz £2.50p all values 15p for 10 or 2p each. 
each (new and unused). FEEDTHROUGH CAPACITORS 1000pf 500vw solder In type iln 
PYE D Y NAMIC MICROPHONE INSERTS new unused type dla. 2p each 15p for 10. 
no. 4103F 50p each. 0·1 MFD 50VW POLYESTER 3p each. 
SERVICE MANUALS for A M25B and AMIOD £1.00 each. MIXED CAPACITORS values from PFs to MFDs. polystyrene, 
GEC RCSOO POCKET SETS high band FM single channel sliver mica, ceramic, electrolytic, etc. approx 300 to clear @75p bag. 
Tx/Rx with external earpiece and mlc. New, unused £20.00. 
BRT 402 RECEIVER (similar to BRT 400) 19· front panel general 
coverage to 30 MHz. "S" meter, noise limiter, xtal filter, variable 
selectivity, CW fllter, 500 kHz xtal calibrator, BFO, etc. working 
order used condition, no manual £55.00 (buyer collects by arrange­
ment) one only. 
AR88D RECEIVER working order good performance £40.00 buyer 
collects by arrangement. 
LABGEAR TOPBANDER mains Input 10 watts AM output 
excellent condition £25.00 buyer collects by arrangement. 
Ht-Fl SPEAKER CABINETS we have secured a contract to take 
seconds from a manufacturer and reoulre TRADE outlet for these. 
Details and price on request (by phone) please. 
LABGEAR LG300 TRANSMITTER excellent condition 3·5 to 
30 MHz CW no PSU £15.00 buyer collects by arrangement. 
RACAL 850 CALIBRATOR P.0 .A . 
MARCONI SIGNAL GENERATOR type TF867 needs attention 
£40.00 buyer collects. 

RADIOTELEPHONE 
10·7MHz CRYSTAL MARKER OSCILLATOR 

Built Into thong dle·cast box with grey palnled hammer finish. 
f lbr• glus printed circuit board wllh tlllcon tranalstor and built-in 15v battery. 

Hloh at1blllty with voltege and tempereiture variations. 

Small olzo onlr: 31' x W x w. 
Guaranteed 6 months with hee callbrallon tervice to 12 month5. 
low cool at only U ·OO (VAT pold) + :ttp po1L 
Tttde Inquiries welcomed, Full money back ouua.ataed. Made by. &nd only 

obtalnable from A. J . H. El•chonlu .. 

59 Waverley Road, The Kent, Rugby, Warwickshire. 
IF UNDELIVERED Return to: 

RSGB, 35 DOUGHTY ST 
LONDON WC1N 2AE 

IF UNDELIVERED Return t .o:--
RSGB, lS DOUGHTY ST 
LONDON WCtH 2AE 


