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Eddystone • 
TWO FINE RECEIVERS 

840c 

The Eddystone '840c' is an inexpensive, soundly 
engineered communications receiver giving full 
coverage from 480 kc/s to 30 Mc/s. It possesses a 
good performance and is built to give years of 
reliable service. The precision slow motion drive­
an outstanding feature of all Eddystone receivers 
-renders tuning easy righ1 up to the highest 
frequency, and the long horizontal scales aid 
frequency resolution. Modern styling and a 
pleasing two-tone grey finish lead to a most 
attractive receiver. 
List price £66 Os. Od 

940 
The Eddystone '940' is a larger and more elaborate 
communications receiver, with a correspondingly 
better performance. It has two fully tuned radio 
frequency stages and two intermediate frequency 
stages; variable selectivity with a crystal filter; 
built-in carrier level meter and push-pull output 
stage. Sensitivity is very high and outstanding 
results can be expected. Workmanship, construc­
tion, and finish are all to the usual high Eddystone 
standards. Styling is modern with two-tone grey 
finish . 
List price £133 Os. Od 

There's an Eddystone communications receiver 
for any frequency between 10kc/s and 1,000 Mc/s 

Eddystone Radio Limited 
Eddystone Works, Alvechurch Road, Bi rmingham 31 
Telephone: Priory 2231 Cables: Eddystone Birmingham Telex: 33708 LTO/ED7 

RSGB BULLETIN NOVEMBER, 1965 



WEDNESDAY , OCTOBER 27 TO SATURDAY, OCTOBER 30 

RSGB INTIRNATIONAl 
SEYMOUR 

SEYMOUR 

MARBLE 

LONDON , 

HALL 

PLACE 

ARCH 

w. 1 

Home-constructed 
equipment 

Royal Navy 

General P ost Office 

Thirty-six equipment 
111a11ufact11rers, distri­
butors and publishers 
exhibiting 

Exhibition Sta tions 
GB3RS-160m, 80m, 
20m. 
GB2VHF-4m, 2m 

R1TY de111onstratio11s 
using 80 and 2m 

ADMISSION 3/-

RADIO COMMUNICATIONS 
EXHIBITION 

TO BE OPENED AT 12 NOON ON 

WEDNESDAY, OCTOBER 27, BY 

MR D . A . BARRON, C.B .E., M .Sc., M . l.E.E. 

ENGINEER- IN-CHIEF OF THE POST OFFICE 

Thursday - S.S.B. Night 
Friday - Overseas Visitors Reception 7.30 p.111. 
Res1a11ra111 open to 10 p.m. 
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LAFAYETTE HA-350 
AMATEUR R&:CEIVER 

10 ·90 )J"t.ru du&J CO DTV•I011 wllh 
m.oba.nk•I ftlttt tor Ulali Selc.au.,-u.r. 
1.Dcorpor&tu iz '"• l.-e1. cr-yat.al con· 
trolled o.c,. Product. dctttior. 1001'.c/ 1 
ayst.a.I e&llb, ttyda..I B~P.0,. A,S,J ... , 
" B" Meter ere. Supplled br&ud ocw a.ud 
l'UMAUl4cd . 76 GNS. Sil tor rulld•u.JI •• 

LAFAYETTE 
HA-230 AMATEUR COM· 
MUNICATIONS RECEIVER 
Supu•edct rnQdel UE·30. 8 n he1 + 
ru UJler. ConUtmou1 COfl'ta.Ct on 4. 
ba.mh . .SMHo, a.-30-'fc/a. lnirorporai.t.a 
I Rf!' .. t '!IF •tAi;e~. Q ~JulU111Jer. 
l\.Y.0 .• AN l,,"S''m~L.:"r. Bltttrlc-a.l hind· 
1pread, A'r1:il "11mmu et.e. $upplll'd 
hr.anti n ew &n•I S:UAJ1lJl\ced 33 GNS. 
BAE tor tull det.llllt. 
AIJio 11va1labllt' In S"'llll l\lt forrn. 26 1nu. 

STAR SR.40 
COMMUNICATION 

RECEIVER 
4 1la.nd1 5~0 li:e/1·3U Mcfe. ··s·· ~h·Lcr· 
BFO-ASlr!JaJ1dt1,re•d Tu1dng:-Duil'­
lu 1pMker. 2'00J2UOv • .A.C.. 1ln Lll•J 11\'!.~·. 
L81 ORS. Can-Ugo 10/-. 

TYPE 13 
DOUBLE 

BEAM 

OS/8B/ U OSCILLOSCOPES 
m.:h qu.alllr Port..aiMe t\merlcno Otdllo· 
1coJJc. Jin. e_r.t. 1.'/D 3 c/a·{l;O kc!1. X Aulr: 
O·tfJO ke/• . Y Am1•: O·~ lie/-. l'.:>wu re- OSCILLO· 
qulrement. IO!i· l20\', A.C. Su11pll('.t ln '1\11 
ne~" o~ndltlou, fully t..ll«l. £!5. taJT. SCOPES 
10/•. SultA.LI" 230/1 1.Jii. 'fitJulonncr 15:8. 1·~rir('t.. oriJi:r 

C<nupi\c:t t.rue on~ 
luwd opu·a.Uon. t-•rr.· 
(lUU'IC)' rnus:e l .7·1~tJ 
llc/e.23(JV. A.C. (Jprra· 
Uou. S upp!it. ... , COlll• 
ph:t.e "W.ith i.11 cCllla and 
ln1tru~tJ011t. £l>t. IO.O. 
CNr. >/·. 

SPECIAL OFFER! 
AR88 Receivers 

for coUers only 
I) 1101)~ 1 •. llbQ Kci•·:J'l !! ~/Iii 1$0. 
MxcdJcn\. con1llUou, Limlt("l.1 l'lltat.JUL)'. 

t27.10.0 Can.2U/. 

WANTED 
FOR CASH 
Good mi>rfrm 

G·om1111111ic1Uitm 
Rucir,crr 

TRANSFORMER 
'.!4."1·~ • .,1h-. Pr1u111ry. f'.t•O·H·1;11ov, ~Oh1A• 
•H~h·- :!J lHUI), Iv. 7 Allllt 39 6 Ctlrr. ~ • 

G .E.C. BRT. 402 RECEIVERS 
.ii. h.l*'h gr.id• l4 nlv(l t>0f1Hnuo.lmtJoo 
n:icdnr c:owrlui; HiO·:IS!i ke111 .and :\10 
koie \.0 ~u lie/a lu Ab: lJa_uilt . SJ}4!Cin.1 
t .... turu lnclud• 2 It f' •tA(;(ll!o, " !i" 
••Lcr. ~·a.r1a1'le a.lt''-lh'lt:r. DPO. 
,UH,.. AOC. SO~ k • cryotULI a llbra\ or, 
1tl4tt rul 1111 nruicr di.al ~·ltb h~ln,g • GAie. 
Opw,..\l.ou IDr O:.·ISO\'. and Hfi#·j~Ov. 
.l.C. Ou\ p• l. to-r pliooe•. 1peal,'T QT' 

UM. Od'cted i • n celleot oondlWon, 
fallJ \~d A.nd (U.&l'llJ)IA~, '800 u.rr. 
J O/-. 

STAR SR.800 AMATEUR 
COMMUNICATION 

RECEIVER 
N .w CfJ'l'iA.1 conlrollorl Ll'lp lti 
i:on'l"ettion 1fo Jux~ 60·10 mctrt 
t>&.ntl rceefrtt. t:.xtrctJJcl)" hlirh 
-c-n11th·hy. 1t1lc:cth·h .. y ao11 
1t.nl•Hl\.f, Sf)e(;IAI ltAtUfCfl !11· 
elude 3 J.P . m;ea.. <rJ't\.Al 
controlleJ OlflCilbi.tor, .I •et:tlon 
l..,10 tut~"'· " S" rnt ·l.t'r, llF'O· 
A..~L. 100 kCi" i:r)'atAl call· V V 
lir.tor. (!tc. &upplltd brand. new Jt.Jld gn.llntut«'d. 86 OKS. S_A .1:!. lnr full de\lll lbi. 

LAFAYETTE HA 63 
COMMUNICATION 

RECEIVER 

7 rnlvee + HecLlner. " HruitLt 5\\0 
k•/8•:U Mc/1, "ii"' l let.cr· flPO·AS I.· 
Dalld111JttlW 1'unln~ '200/'.!$0.... A(', 
Bn.od new, 24 ONS. l'1\rT. p.alol. 

LAFAYETTE HA-55 
AIRCRAFT RECEIVER. 

,,~;;=;:;:;;;~=~=~, tu~13r.i>1"''· 1natt &elrtllrlt.y an•I -.r11""IU· JI vll.y, h u:()rporntee '.! UP .ta.sea lucludiru: 
GVW4 Sin· f.ttlr,r, 8 tubt>e. tur 11 tul>o tl-4!rMr· 
1111uu:e, kilt.I •t.aU: pO"''t:r lllUl)l)ly. A\lju~Ual1le 
&11ud...:h oontn1I, 1o.lid11: rulti tll1tl. bullt·•O 4 In. 
!J>Uk"r l\li•I fr<mt ft:md l•hvnie jaelrc 2'l0/ 
'U(W, Al~. ~u11lJtlMI lintml n~w •nd gr,u~rnn· 
l~I. 19 GNS. Cnrr. IOf·. 

CLEAR PLASTIC PANEL METERS 
t<'ltJot. gr~Je l)tll\.11\.)-, Mo,·ln~ (.'oll wu1cl metre"". a.\'alh\ble 
tx·1toc.k. S.A.E ror llhll'trl\t.ed \r.anl"L Ot9'.'oon!ll for 
tJwwtlty. A\'Jl.llal.tle P follov.1"1. ·r)' I.., M l~. 3::w. 
t 2.l1!t".!in 1qmmt Crouta. 

2nl.A 2216 IOV. DC • • • . 22 16 
OmA 22i'6 '20\ ' . DC • • . , 2!:/6 
IOmA 22 8 :ov. OC . • 22'6 
l>OmA 2216 llHJV. DC .. 22.6 
IOUmA 2216 uov. DC .. .. 221e 
I GOn1.l 221& SO(IV, l)C .. , , 2216 

l>Ot<A 3216 \!OOmA 22,e •O<W. oc.. . . 2216 
100µ.A 29 8 SOOmA 2:2 6 ObUV. nc . . . . 22/ 6 
'l.00tL/. 27"6 ttOOmA ~10 13 V. AC . , 2216 
~OOJJA • • 25)- 7lrtimA 2216 l!Q\I. M .: • . 2216 
t-C1·0•i!lf1JLA ., 29r5 1--0·lrUA , , :?2(6 1:11)\', At: . . .. 2218 
IOO·O·IOllsl.A t7/6 I.A. nc 22;6 300\'. AC • • . 2216 

~?:Ao.50VµA .. ::·: :¢: J~ : : . ;:/: ~g~.':,,:;;Jmt\ : : ~~= 
P OS'l' HXTR A J..or:.(~r 8h:t!I- Cl\'r.lll\IJlt.._!f'nd for !let.I. 

ILLUMINATED HS" METER . I 2 t j :J21u. ~llll\l'tl trut1t. (.."al. lu S uni~. OV. 1..,mp. 
20J8 . 1·. -t P. r.1-. rm.t.o ".! 6 ' 1 IJlu. ~'1 111\re 3916. P • ..t: P. 11-. 

SEMI-AUTOMATIC: " BUG " 

SILICON RECTIFIERS 
20t P. l.V. 200 m.t.. . 9 ·6 
40 h . f'.1.\ '. a amp.. 7J0 
1.0 0• v. I'. I.\._ O:~O 1nA '118 
800.,, 1' . l,V. ~00 m .&. 6J8 
coo, .. r.:1.v. ooo mA 3,e 
10 ... r.L v . 1 ll.ffi' .. 3/6 
u o". r.1.v. 165 mA . .. 11-

01.bcoWlt.& for qu.aotlU"'41. rCNt. u tra.. 

NATIONAL H .R.O . DIALS 
Bnwd now !7i8. P,». 1/0. 

350 MA R.F. METERS 
'Jin. rOu!Jd. l'lug ID l)'(~. SIG. l'. P . 1 a 

l'H.30 l'rt:>klec.tM" 
1' H,3QX ~If pC'iv.i;rt-1 
H.Q.1() "Q'" i\tulU111tcr 
JU.~. IOX Self t111Wetl"ll 
A.'r .G AmnteurT.X 
A.'J',~ lJ:\lns f".S.1$. • • 
.-\ .T.~ I~'·· 'l'm.hL P.8 .U. 
A.'f . 1'1 Jten1n~ (ontr(Jl ~nd 

/.r'rh1 tiiwlt.cMoi.; Unit 
4' 1:t4B Rl't'~lvcr lClt,. 
(" RQt1 Hr1;eih"r Kil 
<'R41-0 'S"tM.ter li lt • 

l 'OFtR.gc eHrn 

!5 10 0 
1:7 4 0 
16 15 0 
f8 8 0 

u e 10 o 
l8 0 0 

Lil 5 0 

t 2 7 
'7 L5 

<19 15 
~e o 

Opon: 
f Lm.•6 p.m. 
l!vorr day 
Monday to 
Saturday 

G. W. SMITH & CO. (RADIO) LTD. Pare 

c xchange!s 

welcome 3-34 LISLE STREET. LONDON, W.C.2 
T•lo,ho,,.: GI/I/IMO 8'JiJ4/9/SS Coble" SMITHE.X. liSQUARI 

706 RSGB BULLETIN NOVEMBER, 1965 



Volume 41 No. 11 

November 1965 

4/- Monthly 

EDITOR : 

Jolt11 A. Rouse, G2AHL 

EDITOlllALASSISTANTS: 

Trevor R. Pl'eece, G3TRP 
John J. Adey. 114663 

EOITO RIAL OFFICE: 

RSGB Headq11nrt<'rs, 28 Li11fe 
Russe/I Street, London. W.C.J. 

Telep/io11es: H OLborn 7373 
HOLbom 2444 

ADVERT ISEMENT MANAGER : 

Mrs. P. D . Harvey, 
Sawell & Sons L td. , 

Ludgate Circus, London, E.C.4 
Telephone: FLEet S treet 4353 

·~···­.......... _ ~-
CONTENTS 

7 17 News from Headquarters 

7 18 Low Voltage Stabilized Power Supplies. By J . A. Hardcastle. 
G3JIR 

722 International Amateur Rad.io Convention, Knokke. 
By W. H. Allen, M.B.E., G2UJ 

723 Technical Topics. By Pa t Hawker, G3VA 

728 Trees as Aerial Supports. By G. T. Turner, G3 DG N 

729 Amateur Radio Space Commw1ication. By G . M. C. Stone, G3FZL 

73 1 Progressing through Amateur Radio. By K. L. Smith, G3H X 

734 Some Thoughts on ECHO 11. By Ra phael Soifer, K2QBW/ 
K IWXZ 

735 TheQuickstarter. By Jack Hum, G 5UM 

739 Four Metres and Down. By F. G. Lambeth , G 2AIW 

742 News. By Joh n C l.arricoats, 0 .B.E., G6CL 

743 The Month on the Air. By M . E. Bazley, G3HDA 

747 QUA Associates. By Jix 

749 Contests News 

752 Clubroom 

754 Forthcoming Events 

762 Index to Advertisers 

The RSGB Buller.in is pub'1shed on rhe first Wednesday in each mon.th by .the Radio S-ociet.Y ~f G,.eat 
Britain OJ' its offkiol Journdf and sent to all members. © Rod10 Societ y of Great Brttom, 1965. 
The closing data for copy for the Oecemb~r issue is November 5 . 



BAND 
CHECKER 
MONITOR 

MIDLAND AGENTS 
FOR 

EDDYSTONE 

NEW, Sensitive absorption wave­
meter is fitted with O..lmA meter, and Is 
also a most useful phone monitor, covers 
3·5-35 Mc/s In 3 switched Bands. 

£3 . 13 . 6 P. &P. 
3/6 

RECEIVERS & COMPONENTS 

EQUIPMENT BY 
NATIONAL 
KW 

WITHERS 
GREEN 

MOSLEY AERIALS 

H.P. FACILITIES AVAILABLE 
PART EXCHANGES 

----------------! TOUGH POLYTHENE LINE, type MLI 
( 100 lbs.), 2d. per yd. or 12/6 per 100 yds. 
Typo ML2 (220 lbs.\, 4d. per yd. or 2S/· per 
100 yds. , ML1 (400 lbs.\. 6d. per yd., ldc•l lor 
Guys, L. W . Supports. Hillyards, e tc. Pouage 
1/6. 

TWIN FEEDER: 300 ohm tw in ribbon feed· 
er, similor K25, 6d. per yard . 75 ohm Twii 
Fe!!der , 6d. ocr y3rd. Po·n:iga 2/· a.ny tc ... g,th. 
COPPER WIRE 14G Hp 140 h .. 22/6 ; 70 
ft .. 11 /6, Post and pac<in g 3/ 3. O<her leng<hs 
pro raro. 
CERAMIC FEEDER SPREADEl\S, 6. <ype 
F.S .. IOd. eoch. P. & P. 2/6 up <o 12. 
CERAMIC "T " PIECES, lYPc A.T. lor 
ceitro dioolcs. 1/6 each. P. & P. I/ •. 
"l METRE BEAM 5 ELEMENT W.S. YAGI. 
Co-npl~tc h bt>~ w ith I .. to 2t • man hc3d 
bnc"<ct. PRICE 49/·. P. & P. 1!-· 
SUPER AERAXIAL CABLE. 75 ohm, 
3'JO watu. very 1,,w loss. 1/8 per y:ird. P. & P. 
lF~. SO ohm. 300 watt coax. very low loss-. 
1/9 yd. P. & P. 2/6. 

VARIABLE CONDENSERS. All br .. s wi<h 
Ceramic end Pl:ucJ and Ball Race Bearings, 
SO of, 5/9: 100--416: 160-7/6; 240-8/6 : •nd 
300 pF, 9/6. Ex<ension for gangin2. P. & P. 
2/-. 
GELOSO V.F.O. UNITS Type 4/ 102 with 
new dial a"d euutchcon. Out put on SO, "4-0. 
20. IS .,d 10 me<res. For 2-807 or 6164 tubes. 
O nly £8.15.0. Set c f valves 14/· . All po" free. 
RACK MOUNTING PANELS: 19" '< s~-. 
7". 8f", or 1or . black cnc'<le fin ish, S/9, 6/6, 
7/6, 9/- respectively, postage and packing, 3/-. 

170-172 Corporation St., Birmingham 4 
Please print your address. N o C .O . D. under £1 . 'phone: CEN 1635 

l:DDAA -QUALITY 

CO DAR RADIO 
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PR.JO 1.5- 30 Meis 

R. F. PRE-SELECTOR 
Stings new life to your receiver 
£S 10s Od. Carr. 3/6. PR.30X Sell 
powered £7 4s. Od. Carr. 3/6. 

A. T . S :~o~~~.~••m 
MINIATURE TRANSMITTER 
Tho Tiny TX w ith the BIG voice 
£16 IOs. Od. Carr . 1/·. A.C. •nd 12v. 
P.S.U. 3v3ilablc. 

RQ.10 
" Q" MULTIPLIER 
For 450-470 kc/s l.F. (1.6 Mc/s >vai l­
:ible). For high selectivity Jnd rcicc· 
tion. M">rC nc)(iblc than a crvsul 
filler £6 ISs. Od. C>rr. 3/6. RQ.IOX 
Sell powered £8 8s. Od . C>rr. 316. 
H.P. Term! ovoUablc. lea/Jets on 
rcqucsL 

CODAR-QOI LS 
AIR-SPACED 
INDUCTORS 
A complete range of low 
loss air spaced inductors 
developed by CODAR 
and suitable for all types 
of circuit application. 
Over 40 different sizes 
from t" to 3• diameter. 
If you need a low loss coll 
for a V.F.O. P.A. Tank, 
Pi-network, A.T.U. aerial 
loading etc. the re's a 
CODAR-QOIL that's just 
right for the job. Fu II c1ata 
and prices on request. 

NEW CODAR 1966 EQUIPMENT 
• T,28 2-SAND 160/80 metre TRANSISTOR RECEIVER. 
• BRILLIANT NEW CR 70A GENERAL COVERAGE RECEIVER for S.W. L. 
• CC-40 STATION CONTROL UNIT giving comple<• fingert ip <r>nsmi</ receivc 

relay control facilities for any TX. 
Delivery December. Scrld for details. 

COMPANY Bank House. Sout hwick Square, Southwick, Sussex. T e l: 3149 
CANADA: CODAR AAD/O o( CANADA. TWEED. ONTARIO. 
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RADIO AMATEURS' EXAMINATION 
We supply a special course of home study prepared 
specifically for the Radio Amateurs' sound and TV Licence 
as issued by the G.P.O . It covers every aspect of the 
syllabus-starting right from the beginning-so that no 
previous knowledge Is necessary. The fullest details of the 
licence requirements, itself. are included. and the 
method of sitting the examination and applying for the 
licence ls fully described. At the end of the Course, a 
complete series of specimen exam. questions with fully 
worked model solutions are provided-giving Invaluable 
revision before students take the exam. We also provide 
full training for the Morse Code-including morse key, 
transistor audio oscillator and 12 in. L.P. practice record. 
This latter equipment is available separately fro m the 
Course if required . Our record of successes by our 
students for the Exam. is unsurpassed by any other 
institute. We have been established for over 23 years and 
specialise in the teaching of radio subjects only. For full 
details write NOW to address below. 
COURSES ALSO AVAILABLE FOR ALL EXAMS. 
AND S UBJECTS IN RADIO, TV and ELEC· 
TRO N ICS in clu d ing G rad . l.Br it.R.E.; CITY and 

GUILDS CERTIFICATES, e tc. 

, - - POST NOW-FOR-FREE BROCHURE- - - · 

I 
To: Bntish Nuional R:ad10 School. Dept. 11, Radio House, Rc~ding. 
Please send details of your Courses. without obliration. to: 

I NAME ........................................................................... . ...... , 

, AOD~~,sTisi:.t .... NATi·o·N'AL .... RAoi·o···5«:·j.:jc;-c:;·t:······ 1 
~ --------------- --J 
RSGB BU LLETIN NOVEMBER, 1965 

Packed with • FORMULAE 
ill-a-glance 
reference • CALCULATIONS 
you'll use 

DESIGN crgain and • crgain, • OTHER DATA including :-

Sections on aerial designs for receiving and 
t ransmitting .. . half-wave, vertical, multi­
band and long wire aerials ... folded 
dipoles ... Yagi arrays ... aerials for TV 
and u.h.f .. .. attenuator design ... trans-
mission line data ... matching of aerials. 

ALSO IN THE DECEMBER ISSUE: 
Building an LCR Bridge - 2-Band 'Phone 
Transmitter-Correct Earth System-Short 
Wave Converter. 

DEC. ISSUE 2/- on sale Nov. 4th 
Big Demand! Make sure of your copy I 
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T~ANSISTOI( KEFEKENCE 
CATALOGUE 

Our Cualocuo cont:ains Gen on Brit ish. American and Conunenul 
Semiconductors, 1roupod u selections for various specific purposes, e.g. : 

Transmitters, UHF and VHF Amplifiers. Tunnel Diodes. etc. 
There :1re also selections of userul miniature componenu specially chosen 

ror Tn.nsistor circuitry applications. 
Pleue send one shillin1 (sumps) for Rcfor•nce Caulogue-,:i.xpence for 

Much Supplement. 

Please remember our new address: 
(C•ll•rs welcome a ll d•y s .. urd•y) 

176 H AGLEY RD., HALESOWEN, BIRM ING H AM 

JOHN WILLIAMS ElECTRONICS LIMITED ( J . 'Zj~~~ms) 

VALVES 
Brand new, in di- VRI00/30 

\ 'USM 

vi dua lly packed VlJSU 
VX3~.5fl: 

and guaranteed VX.Sl "2: 1 
\\''Jj 

• O/Tll. 4;11 EllC~i II- EZ81 3/0 PY80 6/8 WllK 
ACP4 II JW041 ~~: P/110.7 6r- l~\'81 618 \\' II ~; 

A.ctH'r~s 61- 1.:11("1!0 P/11001 6r- l"Vd2 61- Xt:O 
J..f.liO 6/- Y.UPdO 6/- 1'10003 

.,_ 
PVA.'1 81- XU8 

AR8 6/- go11tflt 7/U P\\"4/600 818 l'V800 8 '6 Xl4ft 
ARI'S 31- BDPoD UID l'W•80-0 8,8 PY.I·~~ 91- yp 
AIU'I '.! 28 1-:('6~.! 4/- O l l:i;JGO sr- PZ1·7~ 121- Y 63 
AU.1'"14 318 1«'6S !Ille 0 1/a?ll{ 191- Qr·21 1/- YOO 
All.1'34 ..,_ 1o:<no 41- GGU1'lll 61- Ql"U. 6 '- YG6 
AltTl'l 81- F:.._'U<I 21 .. 0 18012111 15 '- Ql":i:IO 51- ZSotlU 
ATl'.1 213 ~('tll 31- 0 1114 45,_ Q~ IMll> 10/- ZS<ll l " 
ATl'7 511 KCC81 41- OZ3~ IOI- QS!lr1JIU 516 IA3 
AU7 551- P.OC~ 6r- 07~• IOI- QBIW'l 81- IA~OT 11nn 16f- f:('Ql.1 11- 1163 7 '- Q\"0•17 81- ll\2'2 
8 l>i8 40.- Rl.'<-"11• 6'8 HK~4 21;1 RS 8/- ll:40T 
BLl\S !Or- a.·x:s~ 1 '1 llL~K !ii R<UM.!6 601- l !JSOT 
BS< 81- KO('tll t f- 111.211 1/- llt\72 ,,_ 

IP:.70 
8 8$ !Or- VA·P~2 7/- 111.i!IDD 61- Sl3UI' l5r- 11'2 
BS8• 47,8 F.(,'11'4'.& Ii- lllAI 4 - ~130 1%11 IOflOT 
B'll34 18'- l'lOllSI 5 '- U\' R1 1.1- SN 8'8 llA 
nTI~ 21•- ·~·1103 7,1 KSA 30r- ~NI 118 ll.A6 
Bl"U ~- t:<"I.@() . - KT3'l II- 81'1!1 Ill II.CG 
RT'.) 160/- l-;4 'L82 1• KT31C 8J- 8 1"210 a ·a 11.ll.a 
BT83 M l- P.CI.'! 10 - KT;< 6'11 8T\"l80140 12 8 1X21R 
CC:CL ~- K.1' 1..@'l 10'- KT63 t '- .~UZUO.A J Ot- 1X4a 
OU> IJ- 8 V3' Sit KT6U IJ;9 T <l 8/1 •~•o CV7t 3 '- Rt":l1 1 - KTG7 1.5'- Tf"l'.! 51- IR" 
t;\'17 8 - KV.W 8'- K Tifi •• Tl~ 151- IK> 
C VIO'l IJ- P.t' .. I e '- KT88 to)- Trll 5 '- 1$1 
CVl1lJ 4 '- V.POO !• KTWGI 4,1 Tri• :15•- 153 
CV.a00-4 7 1- F.1'02 w- KTWA3 2'- TTll31 45•- IT< 
'-!V41H-4 71- Y.l'IJ 4JI KT7.41 81- T7..0~~>fi t i- 2A3 
OV•OIG 6'- P.1'33 

.,_ 
KTZO:I 6r- TZW 181- 2A5 

(,'\";0-25 IOI- t::P7t 78 ~10100 9•- U81 8/- 2826 
c:..·v•o..an 40'- ~1'7"l 6•- M Ml42 121- u 121 8/- 2'~ 
cv.ao s~ 8'- EP1• 5 '- JL~IGI 71- U 17 61- 2(."MA 
OV11 81 t!F7• 41- )1114 6·- U l8 81- 2("34 
DI 118 >!""'1 O'- MllLH6 10'- ll:!:l 11/- 2C• 3 
1)41 313 RV!l4 411 ~11.6 ii- U'l'I 81- 2(.';0 
DGI 1,1- Mt'l'f.) se l"i .. 181- UG:? 4 e X4G 
077 311 V.l'llll 3'9 S t-.: 17 71- UAUC110 5 '8 2<'"61 
0A30 l ! /8 J::l'lll :l'9 O U:I 71- U UColl 81- 2011 
DAl"l6 e:- HP!n i i- OO"J 51- lTllFSO 618 2X2 
1)0<1 4r- f : )I'{)) 6/- ODJ 5r- UDF89 ere 3 .U 
DET5 81- B1'18• 81- OZiA 6/- U DL21 Ill- 3Arl 08A 
Dt:'r"JO 2r- KPl 1!4 8/- l'C\;8; 6/- Ucc.15 8/8 SA1'6J 
DV.T'J.., 16/- KIITI 3001- 1'0Cti4 71- U<lH42 8i8 3Al 1071M 
01'73 61- Rl.3~ 319 1"0080 10/- UCU81 8/- 306 
DP91 31- V.L3• 101- l'!'P80 1/8 UCl.82 8/- 3B7 
IH'!l2 3/ - l<L.3~ 51- 1'(;1'82 6;8 UCl.S~ 101- 8624 
Df"96 Ill- £LC!~ 17/e l'Cl'1!• er- UF41 71- at~'Jil 
l)l((h! 818 l~Ut 71- l'C Ul l 91- Ul'@fl 11- 3Q• 
OKOll 6(8 in...a·:! 8/- ·~·ui2 

.,_ 
Ul.41 Gl- llQ~('T 

l>L9'J 5/- Rl.60 sr- l'tJl.83 813 Ul~• 5r6 3$; 
DL93 6/- ll l.81 81- l'CU I• 71- UU3 7/- 3 V4 
l>L!i.1 619 l•.'t.83 1/3 l'CUIO 816 uuo 8/8 ' C.."'...17 
OL91l 8/- El.ll < 61- l'Ct.86 9/- lJY21 7/8 • DI 
OL810 8/ - EUl.'I 8/- f 0 BS25 418 U V& 61- 5A173G 
DLSI O 16/- BLgl 418 l'MN'<IG II- Vll20 ti- &Al7-10 
ESOI' 231- KL,6 11- PKN2'.?0A 81- VU07 6/- 3B::u>UI 
l!SBOC a/- HL.,CO 28/- 1•L.'6 711 Vl92'4 00!- 011r.l-"ll l 
E900C 10'- 11~e 81- l'l..sl! le/- VllP.tO 121- .OB/'~~ll 
~11 '11 t8 HM.II 711 run 71- Vl'28 81- 6B4GY 
t:l!lS"l Iii- ~M84 .. l'LH 61- v1~1u 1/- 6TR 
Kl2f4 60'- ~)18b •1- l"t.83 81- Vlt!;fl :1: I ~:g eu1r. 30 - RSJ I 101- l'IM 88 \" UI0~/30 
Eu~ lt 8 P.SU74 SO/- J•)li 4A 

I BLANK 
CHASSIS 

Pndaton made lo out O'W'll worka: ~ 
commcrd al qua.Ut.t hAJf·b&rd Ahnnlnka. 

Two, three Of four .tded 
SAllE DAY SBR\'ICX 

ol ..,.,. 20 dlfft.r~DL fonm m:1.d• Up ... 
VOUll SIZE 

(.m.aid.ft)\11.m lt!D(tb ,3 •• depth 41 
SKS D l'OR 11. t.USTHATHD t.H,.\tlL~T8 • f cm.lt.r •tnfi:ht aw-a,J', wor~ 
O\U lOUt t.tta ()f mattttal tt'IUJrtd a nd rtfnri.D.r to table below, wbkb t. f« 
f~r-'lid~ cba..._lfl In 18 .. .., I • Ahun lnlUm, 

4".i 111. an. 4 3 I l~G •fl la. '91- I 304 eq. I• . IS/i 
:,O,,, In. ~ d 'lO;: ,.. 1u. 1oi- no .q. 1.o. 1419 

112 aq. Jn. IS Li 2 .. 0 tq, lb. I UJ :tt>S ~. lo. Ufl 
.,,. .. sq. Jn 7 0 ~~'.? .q, lo. I~ 6 and pro rata 
I' • r. ' - P. ~ P. JJC r . .t: P. ,.,_ 
Dtaeou.r1w ftw •1uanliUtf. Mort t.ban !?Ct «Utt kept. la •~t for calkn. 

FLAllOES (!'. I' ot 1"t Gd. P<t bwd. 
STBE!IOTBEllED CORNERS II- ••• b """'" · 

PANELS:. AD1 t ile up lA S f \.. at. OJI .q. Ir.. lb • • -J • (l~ • ·"'·I · 4J~). 
l'lut Pot" a nd J)M'k.lnr. 

H. L. SMITH & CO. LTD. 
'!!! 7·'2i 9 BOOWARf! ROAD, t.ONl>OS , W.2 PAZ> i$19 l/7H I 

61- 6X.&O 11• 01.70 ti- •m.OOT 618 lfi"'...S 31-
4/- 6YSO 41- Ol .. 14 4/8 ~G\'5 8/- ltr.19 41' 
81- 6\"30T 61- 01.020 619 !IOZ<O e1a 'lV~I 61-
41- 6V!IWO'r8 1/- 8 N7 81- 201 .. 7/e •0•3C aie 
6'- 3~0 8r8 8 N70 619 :l.>ZOO'I' 818 ~063 II-
61- l1All7 41- OQ70 e/- 281>7 Ill- ouo 30J-
81- llA(/7 9/- 0117 618 30 6/- 010; II-
81- UA06 !Iii OS A7 7/- SOCI~ 9/8 6725 

.,_ 
7/0 UA07 aJ- OSA7C,. 818 301'0 8/ 8 oon• 1/-
81- RAirO 1or- OllK?O'r 41- SOFJ.I 10/e 60•• .,_ 
8/- OAJ7 3J- Of!<!7 11- 301'10 12/- 0086 221-
11- OAKO 51- Ol!C70T 61- llOl 'LI 8/- 7113 lit 
61- GAKtJ e.r- 06f'GOT 6/e SGl.l",OT 11- 7470 ti-
41- 6AK7 8/- 08117 a1- HT 17/8 801!A U /-
11- 6Al.6 8/- OS.17 61- :\!)\V4 61- ~ 81-

SJO.'- GAIAW 71- 6SJ 70T 6 '8 36:1:1 81- flOOI 31-
1or- GA.\ ll) 211 USJ? V I ll 36z.l0T 8/- m2 41e 
3/- 6AM8 ll- Ol!K7 t JI I G7 .. 0 T 8/- !IOOI II-
sr- nAQG 71- Gl!l.7CIT 68 S7 41- ooo• I ll 

301- 0AtJb W 91- nss1 3e ~8 41- ~ 2/t 
er- 6M O 41- 6HQ70T 8/- 41Mr ti-. - GAd~W II- GS!l7 21- ••M OON SOI- C.R. Toba 
78 fiASiO ! Bl- OU• OT 9a 21180 1/- C.:Vl6!16 
31- GAT6 3'1 GVOO 

,_ 
001.GOT II- COU) 66/-,_ RAUi 7/- evtGT 7/8 HA 711 11<3-0<JB/l • 281-u CAX .. 8·- UVl ll 

,,_ 
07 e1- \ 'Cll!tO 281-I '- 68i' 81- 8X• ,,, Oti 8 '- \'ClllSS 30/-

7 - 8BSO to eu o >I- >9 11- \'CRISS.A 40/-.._,_ 8 RA0 t i- GXOOT 6a 70 611 v c n1nA u r-
51- Gl\A7 61- 8V60 

,,_ 
70 61- \'ClU17.B 40/-41- 8 Bt!6 4 1 G-30W 101- 77 ,,. 

V<'~l7C <Ill-

··- G8J7 11- ez• 61- 78 51- 3BPI 311/-
5'- 6 8R7 

.,_ 
787 711 so u 3FP1 :::: 31 68WG 11- ·~ 101- 81 91- SEOI 

5'- CC< t •- ~·'ft 7/- 82 8 - $CPI 30/-48 r.coo fl 7C7 I '- a. 8/- 6PP't'A 121-2·- llC>(IT .,.. 7117 7/8 83A2 81-
5'- ll(.'6 

.,_ 
7Q7 7/- ~?lOVrT 

I '- 6(.'W 31- 7\'7 6'- 7·pla ll.I Photo Tubt1 
8/- llC8G 3'- 7Z• 4e 220PA 7/- C"1G8 61-
71- 6''H G 4'8 ~I), ti '1-Nl"U 41- GSIG 1218 
SI- r.r-i1 so•- oso il.'I 2"23DU 91- OJIA 64/-
21a ~Ul 9/- Ob2 81- 307A 58 15()91'() ~I-

'2·8 t\Of'i 3 - l~AlJ s re 3150 261-
2218 8 t10 e•- 1'1All7 61- S.08 8/- Sp1el&J Valte. 
aor- 6 F60 1'3 12All'8 111- 967A 701- AC"TU 18 
12'- onc:1 619 laAT7 t i- aoSA 5/- K 301 H 
6r- Ol'60 4/ - laAU7 6/- 300A 15/- KJIS2A fl/1 01-
a1- 01'7 11- la AX7 61- o&46A 81- IB:l41 A l-
41- t1Pl7 61- 12AV7 101- 700A aor- 2J~ 101-

201- 01"8\I 810 12llA6 618 iO:tiA 10/- '.!J34 13 
381- Of'l2 t / 8 120Y.G 11- 7160 80/- • 17A 1181-
2&/- OFIS 61- 12Dfl7 71- 717A 31- SJ/fl'Jffl N71101-

41- 6F32 t i- 1·ia 3/- 7!!4A 1'1- 7HAY ,, 
6/- llt'3::4 31- l~UG 21- ilOI 61- 721lA 101-
fi/- ijG()Q 216 l~JGOT 2/9 60X 22/1 726A 191-60/- 6 11611 116 1\1.1701" 811 807 8/-
61- 6.1.CWA 101- 12K70'r 21- »06 81-
718 6J 6 e 1- l•KUI 101- 811 171t Trausi.tlort 
41- 8J OO 21- 12q10-r 813 813 Mr- 01 •111 20/-
6/9 OJij 318 12SA7 7/- 810 3bl- CJ('./'.! 23/-

:w- OJ6\Y II- 12il07 41- 8'lU "JOI- 0 ( "!.''i l!l-
41- 11J70 61- lieo1 81- 82'JD Ml/ - llt•-1..a 8'-
61- OJrn 8/- 126117 81- 83011 41- O~ '-t i\ $ 1-
l>f- 6K60T 618 1"21l.J7 6/- 832.& 451- O•'f l 4 '1 

26 - GK70 81- 12l!K70T 31- 1132 161- ffi7!! I "-
40 - Ol( ?OT (ft l 'lSNi OT 6/1 8$3A 240/- ()(~1,,1 7/-
3b'- 01(80 31- l:l8R7 61- u s 61- (,)\~"! 10'-
I I- OK80T 818 l'l\'4 21- SHA HI- <)t'l?.' u ·-
7.'- OK~» ae l<lt.7 71- ljj< 10/- OC".!1.}11 10 8 
"6 81.00 e•- 18112 8/- 03• .,. Xt 'UI 10 -
81- GI.GOA 7/t IOl!'l 151- Ul) 211 Xt•l-1:! 15'-

IDOi 10/ - us' 2/- xn.1~ 20·-

.~ I U M) II- V.llU"l<IS 8/- l'TI& P. c. RADIO LTD. 11l08 II- 9)7 51- .X.{ '1$1'.l 2! 8 
lli73 71- llY•I u l"N•U 71e 1007 6 1- 0>8A t/. 2.~'!~i 98 
RABCilO 

,,_ 
llYN II PT!GM 7/1 IOlll 81- IOI~ 5/- 2.!\:io-2 t 7/-

&A~I 3 "CI l!T91 3 - l'X'4 14~ 170 GOLDHAWK RD., W.1 2 IU)ll 51- IGll II- "Sl~ 10 e 
gAP4'l 8/- MZ40 1/- J'X~ 9/- llOI"• JS/- 1610 51- ~S IV?O '1()·-
&BS. 1/8 Ez.tl .,. 11YH 9/t SHEpherd's Bush 4946 ~IUI II- 10"~ I f- 2SI091 29,8 
E.B~I 3'- EZllO 6 '8 l'YSJ 8/8 

Open 9-5.30 p.m. except Thun day 9-1 p.m. CA LLERS WELCOM E 
Jf.i ,\' J' 0 1"11/IRS J ,V 8 1'()(JR /,.Ntul..C.tlwNU Ra,,.__ 
.,., 8 ,.041 v.i...,. U.K. Otden bdo.- u P. • P. If·: on~ 
11. 'Ji·: ••or"· r. • r. ,,... o.o.o. we..-. o ...... 

P~1.e. e1U.at..,,,.t. 
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Better (/Uality E (/Uipment- at low cost 
by building any Heathkit model 

RADIO AMATEUR EQUIPMENT • TEST INSTRUMENTS • HI-Fl & SPEAKERS 

-RG· l Receiver GC·IU Receiver 

HIGH SENSITIVITY GENERAL COVERAGE RECEIVER. 
Mod•I RG·I. Froquoncy cover>&• from 600 kc/s to I ·S Mc/s •nd 
I ·7 Mc/s to 32 Mc/1. Send for de tails. 

Kit £39.16.0 Assembled £53.0.0 
OPTIONAL EXTRAS available for models RG· I and RA-I . 

"MOHICAN" GENERAL COVERAGE RECEIVER, Model 
GC·IU. In tho forefront of dHign, w ith ~ plozo-olectric tnns· 
filters, 10 transistors, variablo tuned SFO ~nd Zenne r diode 
stabiliser. Kit £37. 17.6 Anembled £45. 17,, 
Suitable Battery Eliminator, Model UBE-I Kit £2. 17.6 

"AMATEUft" TRANSMITTER, Model DX·IOOU. Coven 
111 tho "amateur" bands from 160-10 metres, ISO Watts DC input. 
Own power supply. Kit £79.10.0 Assemble d £104.IS.O 

RA·I Receiver OX- IOOU Tran~mitter 

"AMATEUR" BANDS RECEIVER, Model RA-I . Covers all 
"amu~ur" b:inds, 10-160 metre.s. H:1.lf·lattice crysn1 flher at 
I •6 Mc/s l.F. Provision for flxcd, portable or mcbile uses. 
Switched USB and LSB for SSB. 

Kit £39.6.6 Assembled £52. 10.0 
Q MULTIPLIER, Model QPM-1. May be usod wi1h receivers 
h:ivina: -tS0-470 kc/s, l.F. Providc.s either :iddltional selectivity or 
1ienal rejection. Self powered. 
Model QPM-16 for I •6 Mc/• l.F. 

Either model Kit £8.10.0 Ancmbled £12.14.0 
"AMATEUR" TRANSMITTER, Model DX-40U. From 
80-IOm. Power input 75W C.W., 60W pnk. CC phone. Oucput 
10W to aerial. Kit £33.19.0 Assembled £45.8.0 
VARIABLE FREQ. OSCILLATOR, Model VF-IU. Cali· 
bnted 160-IOm. Fixed outpu1 on 160 and 10rn. ldHI for our 
DX.-IOU and similor TX. 

SSB ADAPTOR, Mo del SB·IOU. Kit £39.5.0 Kit £10. 17.6 Auembled £15.19.6 
GRID DIP METER, Model GD· IU. Continuous coverage I ·8 

RIFLl!CTED POWER METER. Mode l HM -11 U lndiates to 230 Mc/s. Self contained. 
Ant•n~1/Tx i'riltCh. Kit £8.S.O Assembled £10. 10.0 Kit £10. 19.6 Assembled £13.19.6 

(Al/ British models are available in kit form or assembled. Deferred terms available U.K. over l/O) 

AMERICAN HEATHKIT deluxe SB Series Amateur Gear! 
Leads the world In Transmitter/Receiver design 

· . .:v ~!':~ 

' •"' . .... •) ~· ..... i 

THE WORLDS SMALLEST KILOWATT LINEAR. 

The new Heathkit model HA- 14. 80-IOM. Provides 
IOOOW P.E.P. input power. Size only l h " high X 12,1& 
wide x 10" deep. Weight 9 lb. 

,' 01 • ,..., 
Kit £52. Power •upply available 

SB-300E 
Receiver 

Send for the Amateur Brochure giving 
details of models available SB-400E 

Transmitter 
88-IOM d eluxe AMATEUR BANDS RECEIVER, Model 
58-JOOE, of advance d concept, this model offers unsurpassed 
value. Up-to--d~te dcsiin. Latost construction techniques. 0Yt· 
Slandinc performance. Wt. lllb. Power reg: 11 S-230V A.C. 
50-60c/ sSOW. Sizo: l~t· X 61. x 13j". £133. 14.0 (lessspeaker) 

80· 10M TRANSMITTER, Model SB-400E. Designed for lock·in 
facility with the SB-lOOE. A self-powered, folter t ype Tx. w ith a 
P.E.P. of 180W. Wt. 33 lb. Power re&: I 15-230V A.C. 50-60 c/s . 

Kit £165.4.0 

Kilowatt LINEAR AMPLIFIER, Model Sll-lOOE. Cover> 
BO· IOM. 1200W P.E.P. input S.S.B.-IOOOW CW. Solid sme 
power supply 120 or 210V A.C. Kit £111.16.0 

"CAN TEN NA " TRANSMITTER DUMMY LOAD 
Model HN-31. £5.4.0 

American Heathkit Cataloa-ue ;md rull price details or range, 
sent for I/· post p•id. 

j" -Pl::.-::n:;-m:-;,~E -;R;;.S-;;- CA,'.AL~;:;; (V../ Nol -
I AMERICAN CATALOGUE 1/- (Yes/ No) 

l" MONITOR 'SCOPE, Model HO-IOE. Gives at ... gl•nce, 
vis&Jal indication of your tnnsmittcd and incorning signals. Built· 
in two-tone ienerator. Power reg : I I 54 2SOV A.C . 50·60 c/s, 

Kit £33.0.0 

FILTER-TYPE SSB TRANSCEIVER MODELS for 80, 40 or 
20 metre bands. 200W P.E.P. input TX. l1iV sensitivity RX. 
Proaligncd circuits P.C. Boards . Power reg : SOOV D.C. at 250mA. 
250V D.C. ot IOOmA. 12SV D.C. >t SmA. 12V A.C. or D.C. ot 
3.75 A. 

Models HW-12 80M1 
H V.-22 40M l £60.1.0 each Kit 
HW.32 20M j 

Push/talk Mic. Model GH-12 £3. 13.0. Assembled 

Note : All imported models ore subject ro t xrro impott levy. 

Many other British models covering a wide range or 
equipment including models ror Home, Service Workshop, 
L3bor:uotics and Test dopu . 

SEND FOR FULL CATALOGUE 

: ~~'.'..~~.~~'.'.'..~~. ~~~~'.~~~ .... ::::::: .... ·.·.·.-.·.·.·:::::::::::::::::::::::::::::. DAYSTROM LTD 
I ~~0~~·~·~;;~1~) ....... . . ............. . . .................... . ............... I DEPT. RB I I, GLOUCESTER, ENGLAND 

l ~~.~~~.~~ ..................... ·.·.:· ..... :::::::::::::: :::::::::::::::::::::::::~~~:;·I~ J ____ T_H_E_B_R_•_n_sH_H ...... O ...... M .... E .... O_F_H_EA_· ... T .... HK ... • ... T ... M ... 0 .... 0 .... E .... LS ___ _ 
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hard hitting 
facts about the 

Labgear 

Transmitte r E.5140 price £15.15.0. 

A .C. Pow e r U nit E.5142 price £7.7.0. 

llv D.C. Power Unit E.5141 price £8.0.0. 

Micropho ne (opt ional) E.5150 price £3.4.0. 

Mobile Converter E51 44 price £5.5.0. 

Possesses every feature required for both mobile and 
base station use-NOT a compromise. 

Instantly transferrable from car to home with plug 
and socket connection to either model E.5 141 I 2v. 
D.C. Power Unit or model E.5 142 A.C. Mains 
Power Unit. 

Using the Labgear Background Noise Free Micro­
phone, fu ll push-to-talk facilities are provided-NO 
CONTROL UNIT TO BE BOUGHT AS AN EXTRA 
-ALL RELAYS BUILT IN . including aerial change 
over and receiver mut ing. 

ONE SIXTY TWIN 

High level modulation for 'punch'. 

Switched netting facilities. 

First class C.W. 

Transmit/Receive switch provided for use with 
microphones Without push-to-talk button. 

Illuminated dial With big, easy to read figures for 
mobile safety. 

for features that matter at unbeatable cost 
decide on the LABGEAR one sixty twin 

in stock now if you order f}uickly ! 
H.P. Facilities Available 

Labge111· Labgea1· Liniited 
CROMWELL ROAD · CAMBRIDGE · ENGLAND 
Telephone: 47301 (4 llnes) STD code OCA3 
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In one gloriously successful year. 
t housands o f JOYSTICKS h<1ve been sold to 
stations throughout the world . PARTRIDGE 
ELECT RON ICS have been inundated wi t h 
t estimonials from J OYSTICK users. Or ders 
for this (pat. pend. ) revolut io nary variable 
frequency ant enna syst em have so mul ti p l ied 
that new premises have been leased in order 
to cope w ith demand. ALL J OYSTI CK orders 
are now dispatched immediately. 

Every JOYSTICK System is supplied complete with 
reeder and an antenna matching un11- selected 
by you to suit your personal set-up. It 1s ready 
10 go on the arr and gives an unprecedented 
·1rrc 10 signal strengths especially for 'cliff' nnu 
'cave· dwellers-EVEN FR OM UNDERGROU N D ! 
Naturally the advantages of using the 'JOYSTICK' 
'up-in· the-clear' are even greater! 

This exc lusive and am azing syst em possesses 
the unique proper t y o f an even performance 
over all frequencies bet ween 1.4- 30 M c/s. 

4,000 hcenccd swtrons and SWLS all over the world 
have already found that this is the rirst ma1or 
break-through for 20 years in the rield of aerrals. 
The performance for such a compact unit is staggering. 
Even the scepucs have been convinced once they have 
unders1ood the basic prrncrples and have followed the 
srmple 'load and dip· procedure given rn the instructions. 

New Joystick Range 
There is now a whole new range or Joystick Systems­
made to match your OTH. your rig and your pocket! 
The SYSTEMS cover TX /RX. SWL. indoor and outdoors 
mobile and even a new JOYMASTI M ade only in the · 
finest materials the SYSTEMS are reliable and permanent! 

• 

Partridge operate a 

READ ALL 
ABOUT IT! 

VARIABLE 
FREQUENCY 
ANTENNA 
SYSTEM 

ZL4GA :::oK~:~::s 
INDOORS-ZL4CiA's JOYSTICK got him 569 on 
3.S m c/s from CiSWP on 2 1st Fe brua r y, 1965 at 
OSSO GMT. A lan had wo rked VE7BIY on 3.5 mc/s 
at SS9 and a lso logged 59 count r ies on 14 m c/s by 
that da te, including LU I HBS a nd 9M4 LP. 
1't•s1i'mo11ia/J i:ontillu~ to pour in! 

MOBILE " JOYSTICK " on 160M AM PHONE: G6TQ/M rcpom: 
"The liulc Triumph Euate somewhu resembles a yacht in harbour 
with m:ut lowered-one: 1re:tt 3dv:rnuge with JOYSTICK, you don't 
have the hele,ht to worry Jbout-vertiul whip wc,,uld be • clobb~rod ' 
going into g.r>col" IT DOES WORK F.B. " Loh TONBRIDGE 0800 
- GlLID &•v• mo 5/5·6 • lso GlUJM-hich r>ngo o r hills bocwoen us­
whcn clear or hills " LINTERN G3UJM g•vc mo 5·8/9 and we had 
solid Q SO for illn hour "-(very millny more c.onutu). 

R. R. SMITH. G6TQ/M 

------ - --------, 
PARTRIDGE ELECTRONICS LTD. Caist er 
House. Prospect Ro ad. Broadstairs. Kent 

Tel' THANET G2SlS 

NAME.. ............... ......... (Call sign) ........ . 

ADDRESS ....... ........ ... ................... ....... . 

I 

~~MiPI 
rigid, 100% Money 
Back Guarantee If 
you'renot complete· • 

ly satisfied! 

This ticket will bring you 
the new brochures 

I 
I 
I 
I 
I .. . . . . . . .. . . .. . .. ... . . . . ... . . . . . ... . .. . . . . . . .. . . . .. ... I 

RSGB 
______________ :.....J by return of post! 

RSCiB BULLETIN NOVEMBER, 1965 713 



NCX-5 
TRANSCEIVER 

NC190 
RECEIVER 

I 0-1 S-20-'10-80 
metres 200 
watts p.e.p. 

£255 10. I. 

540 kc/s to 30 
Mc/s Double 
conversion and 
bandspread 

£91 4. 2. 

0 -o-
(> • I\ --yr 

u l o • 
~ . 

Q ~ .. ~ 
- .. 

BRIAN J. AYRES & CO. 
SOLE APPOINTED U.K. 
SERVICE AGENTS FOR 
NATIONAL EQUIPMENT. 

WODEN MODULATION 
TRANSFORMERS 
UMO ( IOw. of audio) £3.5.0 
P. P. 3/3d. 
UM I (30w.) £4.5.0 P. P. 4/-. 
UM2 (60w.) £5. 17.6 P. P. 5/6d. 
UMJ (120w.) £6.7.6 P. P. 6/6d. 

--------------------------•• WESTINGHO U SE S ILICON RECTIFIER 

NCX-3 
TRANSCEIVER 

HR0-500 
RECEIVER 

20- 40-80 
metres 200 
watts p.e.p. 

£168 I. 9. 

5 kc/s to 30 
Mc/s Solid state 

£705 
-~-· ~ 0 0 

o do . o ~ o --· -

S IOAR2 
IOOOv. p.l.v. 750mA. 9/6d. each 
P. P. 6d. 2 fo r 17/6d. P. P. 9d. 

MULLARD AUYIO H .F. 
POWER TRANSISTOR 
FB for top band rig (see designs 
ln recent Bulletins and Short 
Wave Mag.) 39/- e ach P. P. 9d. 
2 for 75/· P. P. I/-. 

JOYSTICKS 
De luxe transmitting system 
£8.17.6. 
Standard transmitting system 
£7. 16.6. 
De luxe receiving system £7.7.6. 

--------------------------·· Standard receiving system £6.6.6 

ATS 
TRANSMITTER 

160 and 80 
metres 12 watts 

£16 10. 0. 

CODAR EQUIPMENT 
PRJO preselector £5.10.0 P. P. 
3/-. 
PRJOX preselector (se l f­
powered) £7.4.0 P. P. 3(6d. 
RQIO Q-multiplier £6. 5.0 P. P. 
3/-. 

--------------------------·· RQ I 0 X Q-m u lti pl ier (se lf­powcred) £8.8.0 P. P. 3/6d. 

PR30 
PRESELECTOR 

After Sales 
Service 
Second to none 

Up to 20 db 
gain over 1.5 to 
30 Mc/s. 

£5 10. 0. 

Second-hand Gear : 
(:it the time of going: to press) 
SX 100 02. 10. 0., R50M £57. 10. O .. PCR2 £9. S. 0 .. Mohit>n 
£27. I 0. 0., NC I 09 £67. I 0. 0., NC 173 £65 .. SP600 £ 170 .. AR· 
88LF os .. AR-880 £12. 10. o .. sx.110 os .. 710 £27. 10. o .. 
HRO-MX £21 . 10. O .. KWSOO £62 10. O .. 510 !IS .. HHO £35., 
KWl60 £19. 10. 0., CRISO £32. 10. O .. etc., etc., 

ATS 80-160m. TX £16.10.0 P. P. 
4/-. 
250/S mains p.s.u. for ATS 
£8.0.0 P. P. 5/-. 
12 M/S 12v. p.s.u. for ATS 
£11.S.O P. P. 5/-. 
12 RfC cont rol uni t for ATS 
£2.7.6 P. P. 2f6d. 

Hire Purchase 

Part Exchange 

21 VICTORIA ROAD, SURBITON, SURREY 
100 yards from Surbiton station Tel. : Elmbridge l8ll and Lower Hook 2000 Opposite Victor Value 
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RADIO SOCIETY OF GREAT BRITAIN 
INCORPORATED 
1926 

PATRON 
H.R.H. THE PRINCE PHILIP 

DUKE OF EDINBURGH, K.G. 

--•COUNCIL 1965--------------• 
PRESIDENT E. W. YEOMANSON, G311R 

IMMEDIATE PAST PRESIDENT G. M . c. Stone, AM IEE, A M IERE, G3FZL 

EX ECUTIVE VICE-PRESIDENT R. F . Stevens, G2BVN 

HONORARY TREASURER N. Caws, FCA, G3BVG 

ORDINARY ELECTED MEMBERS J.C. Foster, G2JF 

ZONAL REPRESENTATIVES 

R. c. H ills, BSc(ENG) , AMIEE, AMIERE, G3HPlH 
E.G. Ingram, GM61Z 
A. 0. Milne, G2M I 

L. E. Newnham, esc, GSNZ 
J . w. Swinnerton, T O, BSC( ECO N)(HO NSJ. A IL 

G2YS 
Louis Varney, AM IEE, A IL G5RV 

H . A. Bartlett, G5QA 
L. N. Goldsbrough, BSeCOXON). M A, G3ERB 
J.C. Graham, G3TR 
R. H . James, A..,•EE. 11M IERE , GW3BFH 
F. K . Parker, G3FUR 
A. 0. Patter son , BASc. Gl3KYP 
J . F. Shepherd, GM3EGW 

GENERAL MANAGER AND SECRETARY 
ASSISTANT SECRETARY 

John A . Rouse, G2AHL 
P. C. M . Smee 
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REGIONAL REPRESENTATIVES 

Region t.-Norch We.nern. 
Rei.ion 2.-Norch Eastern. 
Re1ion 3.-West Midi.ands. 
Region -t.-East Midl01nds. 
Re cion 5.-Eastern. 
. Region 6.- Souch Cencral. 
Region 7.-London. 
Region 8.-Souch E:utern. 
R.eiion 9.-Souch Western. 
Recion 10.-Souch W;ilcs. 
R•cion 11 .-Nonh W•les. 
R•cion 12.-Nor<h-East Scotland. 
Region 13.- South·Ean Scotland. 
Region I _..-Wen Scotland . 
Rciion I 5.-Norther-n Ireland. 
Rerion 16.-Ea.Jt Anglia. 
Reeion 17.-Southern. 

B. O 'Brien, G2AMV, I W aterpark Ro2d, Pron ton, Birkenhead. Cheshire. 
J. R. Potty, G4JW, SSO R•dmires Road, Sheffie ld 10, Yorkshire. 
W. A. Higgins, G8GF, 33 Cedars Avenue, Kingswlnford, Brierley Hill, St.Jffs. 
F. C. W ard. G2CVV, 5 Upl:rnds Ave.--ue, Liu lcover, Derby. 
S, J. Gn nfo•ld, G5BQ. St. Luke"s. 47 Warren Road, C•mbridg•. 
L. W . Lewis, GSML. 34 Clecvelands Avenue, Chelcenh3m, Glo ucesce r:shirc . 
P.A. Thorogood, G4KD lS Gibbs Groe n, Edgworc. Middlesex. 
N o rman D. Mattock, GlDFG, "Brotcksco nc.s," ISS Cheriton Road, Fo lk cstonc, Ke nt. 
R. E. Griffin, GSUH. 13 Alexandra Road, Upl>nds, BriSto l 3. 
C. H. P.usons, GW8NP. 90 Macsycocd Road, Heath, Cu diff, Glan1org3n, 
J. E. Thornton Lawrence, GWJJGA, "Pc rnnpord,.'' Eut Avenue. Bryn N cwydd , Prcstar:yn , Ffinuhirc. 
G. 8. W offlndcn, GM3COV. 5 Rockwell Crcsccin[, Thurso , C:iithness. 
G. P. Mill>r, GMJUM, 8 Plewlands Gardons, Edinburgh 10, 
D. W . R. Macadie, GM6MO. 154 Kingsacrc Road, Glosgow, S.4. 
J. W iiiiam Douglas. Gl3lWD, 21 W cOingr:oo Gardens, Bangor, Co. Down. 
P, J. Na;sh, G3EIX. 6 Mildmay•, Danbury, Che lmdord, Esse x. 
L. H. F Souchwell ,GJJLS, 15 Holly bank Ro>d, Hy the, Southam peon, H•nts. 

11m111111111111~:11111111111111m11111 11111111um1111111111111111111111111111111111111111111111111111111u111u111111 111n1111mmm111111m111111111111111111111111111111111m111111111111111 11nrn11111111mnr1111111111111111111m1 11111111n111111111111111111111111111111111111111111111111m11!1111111r111111m11n111111111m11111m111 to11m111111ium 

QSL BUREAU MANAGER 

A. 0. M i l ne, G2 M I , 29 K echill Gardens, Bromley, Kent 
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SPECJFft.CA TIONS AND 
P.ERl70RM,ANCE DATAt 

• GAIN ( Bodb.) (FJB 24 db.·} 
e HA/l/Dl!ES MAXIMUM LfGAL POWER 
e BOOM LENGTH 24 ft. 
ti MAXIMVM ElEM$NT LCNGTH 3.7 ft 
e TURNJNG RADIUS 22 ft. 
e WIND LOAD (80 mph wind)-140 t6Ji •. 
e ASSEMBl!BD WEIGHT 40 lbs. 
• S/;llPPING WEIGflT 491h; lb~. 

Mostey has· designed the most oetsfanding three element 
Qr'ray fcir 20 metres on the market toda.y, This clean· 
l l~e· aeri al will give you that DX punch ~hat w.ill over· 
ri.de QRM. Thi s 'aer.ial has a ·new anti-'flutter design which 
virtually eHminates element flutter and boom vibration. 
The A-203-C is a wide spaced, gamma matche.d, full size 
b~am, built with swaged tubing elements for extra dura· 
ability, . This antenna will apP.roach the performance of 
many four to six element beams without the headaches .of 
I arg.e &i ze an~ Weight necessary: for. these I ar!Je beams. 

NEW RV-4 Vertie.al. 10. 15, 20 and 40 metres. requires no radials. 
V-4-6 Vertical. 10, 15, 20 and 40 metres. 
V-3 Jr. Vertical. 10, 15 and 20 metres. 
VTD-Jr. Vertical. 10, 15 and 20 metres. For chimney or pole mounting. 
TW-3X. El Toro. Vertical. 20, 40 and 80 metres, requires no radials. 
TA-3 1 Jr. Vertical or Horizontal Dipole. 10, 15 and 20 metres. Self-supporting 

from centre. 700 watts p.e.p. s.s.b. 
TD-3 Jr. Trap wire Dipole. 10, 15 and 20 or 40 metres. 
D-4BC. Base loading Coll for 80 metres with V-4-6. 
MA-3. Mobile Whip. 10, 15 and 20 metres. 
SWL-7. Receiving Dipole kit . 11 , 13, 16, 19, 25, 31 and 49 metres. 
RD-5. Receiving Dipole kit. 10, 15, 20, 40 and 80 metres. 

Beams TA-33, TA-32, TA-36. 2 kw. p.e.p. s.s.b. 10, 15, and 20 metres. 
TA-33 Jr. TA-32 Jr. 700 watts p.e.p. s.s.b. 10, 15 and 20 metres. 
A-203-C. A-31 0. A-315. A-210. A-215. Single band power beams. 10, 15 or 20 metres. 
A-142. 14 Element 2 Metre Beam. 
New Polystyrene Rope. f-ton breaking strain. for supporting beams, etc. 

ML-6 nc. breaking-up of guy ropes now necessary. 
All Antenna accessories, Rotators, Coax, Wire, Towers etc. 
Indicator S.W.R. w ill handle 10-500 watts continuously. Now also indicates Power 
Output, Carrier suppression, % Modulation. Can be used as F.S. Meter. Basic movement 
50 Micro-amps. Price O. IOs. 

We are the Antenna people ., ..... ,.¥~ dto'. 
· 40, Vb/fey .R'oad1 New Costessey, l'lorwlch, Norfolk, Nor. 26K __________ .....__,_~--- ' ·~ ' . 
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News from Headquarters 
Representation 1966-68 

A complete list of Corporate Members who have been 
nominated without opposition to serve as Regional or 
Area Representatives will appear in the December issue of the 
RSG B BULi ETIN. 

lo three Regions, however, a ballot is necessary for the 
office of Regio nal Representative. 

Region s 
The nominees for the office of Regional Representative are: 
Mr. N. D. Mattock, G2DFG 
Mr. D. N. T. Williams, G3MDO 

Region 12 
The nominees for the omce of Regional Representative are: 
Mr. A. W. Smith, GM3AEL 
Mr. J . Mcintosh, G M31AA 

Region JS 
The nominees for the office of Regional Rcpresent;itiveare: 
Mr. J . W. Douglas, G l31WD 
Mr. L. M. Lyske, G l3CDF 

Voting 
Corporate Members resident in the above Regions arc 

invited to record their vote in favour of 011e of the above 
candidates in the appropriate Region on a posrcard and to 
send the postcard to the General Manager and Secretary, 
Radio Society of Great Britain, 28 Lillie Russell Street, 
London, W.C. I. to a rrive not later than November 11, 1965. 

Form of Vori11g Card 

Election or Regional Rcprcsentath·es, 1966-68 

I, . . . . . . . . . . . . . . . . . . . . . . . . . . being a fully paid up 
Corporate Member of RSG B wish to record my vote in 

favour of Mr ..... .. . ............. .................. as 
Representative for Region .... ... .. . 
Signed . .. . .... . ..... ... . . .. .... . 
Call-sign or BRS number ... . . .... . 

Address ... ... . ....... ......... . 

Or. John Saxton 
RSGB member Dr. John Saxton has been appointed 

Director of the Radio and Space Research Station, Diuon 
Park, Slough, Bucks, in succession to Mr. J. A. R~tcliffo 
who retires next February. Dr. Saxton, at present Director 
of the UK Scientific Mission in Washington, D.C., has 
frequently spoken at RSG B meetings and in particular at 
V.H.F. Conventions. 

NATIONAL FIELD DAY 1965 
The Editor regrets that, for reasons 

beyond his control, it ha.s not been pos­
sible to publish t he report of National 
Field Day in this issue of the RSGB 
BULLETIN. 

It is hoped to publish the report next 
month. 

RSGB BULLETIN NOVEMBER, 1965 

Annual General and Extrao rdinary General 
Meetings 

Inserted in this issue of the BULLETIN sent to all Corporate 
members are notices convening the Annual General Meeting 
and an Extraordinary General Meeting. 

Item No. 6 in the agenda for the Annual General Meeting 
is to give power to the Council to invest monies in the 
Company which is to purchase the Headquarters' premises 
when a suitable property is found. This Company, which is 
a public Company within the terms o f the Companies Act, 
1948, is called" Lambda Investment Company Limited " a nd 
was formed in accordance with the suggestions made at the 
last Annual General Meeting. This Company bas full 
powers to deal in the purchase of such a property a nd to 
lease it to the Society on terms to be agreed. Mr. L. E . 
Newnham a nd Mr. N. Caws arc acting as temporary 
Directors for the time being but as soon as shares are taken 
up in the Company they will offer their resignations so that 
the Socie ty and Shareholders may appoint any Directors they 
wish. 

Properties arc st ill being looked at and surveyed but 
nothing suitable both as to price and situation has yet been 
found. 

In the agenda for the Extraordinary General Meeting 
two mailers arc dealt with. The first brings the cost of 
a Life Membership into line with the recent increase in the 
subscription. 

Since the adopt ion of the new Articles of Association in 
J uly 1964 it has been realised that there could have been 
misunderstanding in the status of the ·• Zonal Representa­
tives," as the Council Members elected on a zonal basis arc 
called in those Articles. It is desired that there should be no 
doubt that these .. Zonal Representatives " are full members 
of the Council in no way different from any other member o f 
Council, being entitled to hold office and to vote o n any 
mailers being discussed. 

It isconsidcred that theah.erations proposed will give effect 
to this and remove a ny doubc. 

REGION 4 LECTURE 
COLOUR TELEVISION 

This lecture wlll be given by Mr. B. J. Rogers 
of the Bush Radio Divis ion of The Rank Organisa­
tion. 

Admission will be by ticket, obtainable free of 
charge from Mr. F. C. Ward, Region 4 Representative, Ill 5 Uplands Avenue, Llttleover, Derby. Ill 

!~ ;~;:;;;.:;~;:~~:~;::,:~,~~;~:!: 1:1 

;:: Derby ::: 
J!::::::::::::;:::::::::::::::::::::::m:::::::::::::::::::::;::::::::::::::::::::::::~:::::::::::::::mUJ 
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Low Voltage Stabilized Power Supplie·s 
By J. A. HARDCASTLE, GJJIR• 

WHEN making experimental transistor circuits or 
operating portable equipment at home, it is often 

desirable to use a mains powered supply. For ease of use this 
should \Je capable of supplying a variable output voltage and 
ideally should be stabilized against mains voltage and load 
current variations. 

Now that power transistors and silicon rectifiers arc 
readily available, it is possible to meet all these requirements 
using only semiconductors. thus keeping the efficiency high. 

Zener Diodes 
Lf the characteristic curve for a typical silicon junction 

diode, F ig. 1, is examined, it is seen that when it is forward 
biased, Fig. 2(a). it is fully conducting when the applied 

_u_v_E_Rs_E_ a-lo.-0 __ 4 ... o_o ....... ___ '--~---"FORWARO 

VOLTS 

2 

Fig. I. Typical forw3rd and re.verse characteristics for a silicon 
junction diode. 

voltage has reached about 0·7 volts. In the reverse bias 
direction, Fig. 2(b), the voltage may be increased to 800 
volts. in this example, before an appreciable current flows. 
This reverse breakdown voltage is dependent on the quantity 
of impurity present in the materials used in making the 

( <1) 
Fir. l. (a) Forward bi;ued diode. (bl Reverse biased d iode. 

diode. By carefully controlling the quantity of impurity 
(known as the " doping '' level), the manufacturer can pro­
duce junction diodes having reverse breakdown voltages 
ranging from about 3 volts upwards. These are commonly 
known as Zener diodes. 

When biased into the Zener conduction region (Fig. 2(b)), 
the current flowing is limited only by the resistance of the 
external circuit , in this case resistor R.. Over a large range of 

• R2 Acacia A\·cnuc , Huy1on. nr. Li\'crpool. 
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current, the voltage VY. across the diode varies by only a 
very small amount. Thus we can say that in the Zener break­
down region the diode has a very small impedance. Tnis 
makes the Zener diode an excellent voltage stabilizer and a 
typical circuit for low voltage application is shown in Fig. 3. 
Note the symbol used for the Zener diode. T he electrode 
marked with a plus sign is usually marked on the case by a 
red spot and corresponds to the cathode of a thermionic 
diode. 

Designing Zener Diode Stabilizing Circuits 
The design of a Zener diode stabi lizer circuit requ ires a 

knowledge of the stabilized voltage, 1mstabilized voltage 
supply and load current. 1.t is also nccessarv to know whet11er 
or not tne supply will ever be req uired to run " off load " . 
Between them, these four factors will determine the maxi­
mum power dissipation of the Zener diode. 

A typical application would be a stabilized supply for the 
local oscillator in a mobile receiver. The voltage of a lead­
acid cell can vary between I ·8 volts and 2·5 volts approxi­
mately, according to the state of charge. This means that the 

RI 6V 

V1N -o-vw=T·srnA=}'R"'LA 
10•8 -ISV:l:S r J 

Fig. 3. Simple Zener diode stabilh.er. 

terminal voltage of a 12 volt car banery can swing between 
10·8 volts and 15 volts and it is desirable not to allow this 
large variation to be passed on to the oscillator. These. of 
course, are very extreme conditions and are not likely to be 
encountered very o ften, but they will be useful for the typical 
design which follows. 

Say it is decided to stabilize the oscillator collcc1or supply 
at 6 volts, that the current required is 5 mA and that, for 
reasons given later, it is desirable to a llow 5 mA to flow 
through the Zener diode. At minimum supply voltage the 
drop across RI is 10·8 - 6 = 4·8 volts, so from Ohm's Law :-

E 4'8 
R1 = I = w >' 1000 = 480 ohms. 

The nearest preferred value, 470 ohm.~. will be used. 
Now we must consider what happens at the highest supply 

voltage. 

E 15- 6 
I = R = 470 = 19mA 

Thus there must now be 19 - 5 = l 4mA flo wing in the 
Zener diode. As it is unlikely that the load will be removed 
in this case, this may be considered to be the condition of 
maximum dissipation in the Zener diode. 

This will be:-

Power = E X I = 6 .; 14 ~ !!4mW 

A typical small Zener diode suited to this application 
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would be an OAZ202. This has a nominal voltage of 5·6 
volts and a power dissipation of 260 mW. 

It is worth checking on the power dissipated in RI. 
This will be:-

£ v I = (15-6) 19 = 171 mW 

If. through a fault arising, the load is removed, all the 
current will flow through the Zener diode and the power 
dissipated will be :-

£ '< I = 6 x 19 = 114 mW 

As this is still within the ratings of the Zener diode no 
damage would be caused by a fault in another part of the 
drcuit. 

For higher powered circuits there arc larger Zener diodes 
available, up to power dissipations of 2S watts and more. 

For amateur applications, the most important chara~ 
teristic of the Zener diode is its ability to provide a stable 
source of low voltage. However there arc other factors 
which affect tl1is voltage, which are not entirely of secondary 
importance. 

Slope Resistance 
From Fig. 4 it can be seen that as the current flowing 

through the Zener diode alters, so docs the voltage across it. 
Thus the steepness of Ille reverse characteristic shows how 
stable the output voltage is going to be. Note that at low 
currents the slope of Ille curve becomes flatter and in con­
sequence the output voltage is less stable. This was the 
reason mentioned earlier for operating the Zener diode 
with a minimum current of 5mA. 

The higher voltage diodes have a steeper slope or as it is 
preferred to express it, a lower slope resistance. For a given 
type of Zener d iode the power dissipation allowed is c-0n­
stant, so that the maximum current rating is reduced as the 
operating voltage increases. 

Temperature Coefficient 
Diodes having a breakdown voltage below 6 volts have a 

negative temperature coefficient of about 2mV/°C, while 
diodes above 6 volts have a positive temperature coefficient. 

Al approximately 6 volts the temperature coefficient is a 
minimum. Since the temperature coefficient alters slightly 

• 
6 

lb) (OJ 

4 

VOLTAGE 2 

2 

4 
CURRENT 

6 ll•AI 

• 
JO 

lb) (<I) 

Fis. 4. Forward and reverie Zene,. diode characteri1tia 1howinc 
chan1• of slope resistance with current fer d ifferent diodes . 
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with operating current it is difficult to select a device having 
zero temperature coefficient. However it is usually good 
enough to choose a diode operating in the 6 volt region when 
all but the highest temperature stability is required. 

Operation In Se r ies 
In order to obtain a higher working voltage it is possible to 

coru1ect Zener diodes in series. Tnus a 5·6 volt and a 6·8 
volt diode connected in series will result in a combination 
having a working voltage of 12·4 volts. 

From the preceding paragraph it will be seen that a 
lower temperature coefficient will result from operating two 
5·6 volt diodes in series, than if a single 11 volt diode was 
used. 

It is .not possible to connect Zener diodes in parallel in 
order to increase the power dissipation capabilities, as one 

Rb Rb 

lb lb Ve 

RL CRI 
(<1.) (b) 

IL It 

Fis. S. (a) Emitter follower. lb> Volta1e 1tabilizer. 

diode would tend to take all the load. A single higher power 
diode must be used. These are constructed similarly to power 
rectifiers and have a mounting stud so that they may be 
bolted to a cooling fin. Even the small, 2SOmW types may 
have their ratings increased slightly by mounting on a heat 
sink. 

Transistor Stabilized Power Supplies 
A transistor connected as an emitter follower (Fig. S(a)) is 

analogous to a valve cailiode follower and similarly has a 
low output impedance. This property may be used to pro­
vide a constant voltage power supply. 

As the current in the load is increased, so the base current 
must be increased and the base voltage falls due to Ille extra 
voltage dropped across R b. The base-emitter voltage for a 
given transistor is almost constant, regardless of base 
current. due to the base-emitter junction behaving as a 
forward biased diode (Fig. I). Thus any fall in base voltage 
produces a corresponding fall in emitter voltage. 

In order to produce a practical circuit for a voltage 
stabilized supply a Zener diode, CR! , has been introduced in 
Fig. S(b). This maintains Ille base voltage constant regardless 
of changes in input voltage und output load and so produces 
a constant output voltage. 
· The 'output voltage provided by the emitter follower is 
fixed by the Zener diode and if a germanium transistor is 
used it will be about 0·2 volts lower than the Zener diode 
voltage. or 0·8 volts lower for a silicon transistor. This makes 
the circuit rather inflexible and for this reason a detailed 
circuit has no t been given. 

Adjustable Voltage Supplies 
The circuit of Fig. 6 will provide an adjustable, stabilized 

output voltage. A stabilized reference voltage is provided by 
CRJ. RI ensures that there is always sufficient current 
flowing to always operate CR I in its low impedance region, 
even when TRl is nearly cut off. 

Potentiometer VRJ taps off a fraction of the output voltage 
and is used to provide base bias for TR I. Thus the collector 
current of TRI may be adjusted over a wide range by VRJ, 
altering the voltage at the base ofTR2 and TR3 accordingly. 

The ,collector of TR I is directly coupled to the base of 

719 



Ll'I 4 TR3 
OC35 

~!+----------, r--...--o - 6/15V 

14 
IOOJ\ 

Fi1. 6. Volta1e stabilized power supply. 

TR2 which is an emitter follower, used to drive the output 
emitter follower TR3. Thus the three transistors TRI, 2, 3 
comprise a directly coupled voltage negative feedback 
amplifier, the output voltage being continuously compared 
with the reference voltage provided by CRI. 

If the output current is reduced, the voltage will tend to 
rise and this produces an increase in the base voltage of TRI. 
Tnis causes the collector current to tend to increase, with a 
consequent increase in the voltage drop across R2. The base 
voltage of TR2 tends to fall and by emitter follower action 
the base voltage of TR3 falls a like amount, which cancels 
the initial increase in output voltage. 

The negative feedback action also reduces Ole a.c. ripple 
content in the output. This was found to be less than IOmV 
peak to peak on full load when observed on an oscilloscope. 
At lower currents the ripple is also lower. 

A feature of tltis power supply is its inherent safety under 
overload conditions, which is very important if it is to be 
used in experimental circuit development. Five 4 volt, 
3 watt lamps have been included in the collector circuit and 
under normal operating conditions these arc only a small 
resistance in series with the supply. As the output current 
increases so does the lamp resistance (Fig. 7), which is a 
non-linear quantity, and increases with the filament tem­
perature. If the output is short circuited, the current is 
limited only by the resistance of the lamps, but the collector­
emitter voltage of TR3 has fallen to a very sma.11 value, 
making the power dissipated in this transistor negligible. 
WitJ10ut the presence of the lamps, TR3 would be unable to 
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withstand even a momentary overload or short circuit. 
Fuses are of no assistance either, since the transistor will 
bum out before the fuse blows. 

Fig. 8 shows t?te power dissipated in TR3 at different load 
current and voltage settings. lt shows that the power 
dissipation is actually less under short circuit conditions than 
at 400 mA. 

Fig. 9 is a graph of the output voltage and current for 
various voltage settings. The output transistor was mounted 
on a beat sink 3 in. square made from JS s.w.g. aluminium 
and bJackened. 

Tni.s is not the only method of making a safe stabilized 
power supply: the s.iunt stabilizer has tile stabiliiing tran­
sistor shunted across the output, where it cannot be damaged 
by an accidental short circuit. Two simple designs are 
discussed in References J and 2. Shunt stabilizers are most 
efficient when working on full load because, when off load, 
all the output power is dissipated in the stabilizer. 
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A more sophisticated, and consequently more expensive 
protective system, uses a bistable trigger circuit to switch off 
the output transistor in the event of an overload. An ex­
cellent design is described in Reference 3. 

Conclusion 
The application of Zener diodes and transistors to low 

voltage stabilized power supplies has been discussed in 
general and a simple design for an inherently overload-proof 
power supply has been described. Reference has also been 
made to otner stabilizer systems which have been used. For 
readers interested in a furt ner study of more complicated 
stabilizing systems a short list of articles is included to pro­
vide an introduction to an a lready extensive literature. 
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BOOK REVIEW 
THE RADIO AMATEURS' V.H.F. MANUAL. Edited by 

Edward P. Tilton. W I HDQ, v.h.f. Editor of QST. Pub­
lished by ARRL. 314 pages 6! in. x 9! in. Available 
from RSGB Publications. Price 18s. 6d. postage paid. 

This book, based mainly on articles which have appeared 
from time to time in QST, is packed with information and 
constructional details o f equipment for all v.h.f. and u.h.f. 
bands from 50 to 2300 Mc/s and at $2 must represent very 
good value for money indeed in the United States. 

Although 50 and 220 Mc/s are not bands allocated in the 
United Kingdom, there is still plenty to interest both the 
newcomer and the more experienced. v.h.f. and u.h.f . 
operator in this country. 

The 13 chapters, all very well illustrated with clear photo­
graphs and line drawings, include some interesting 
infonnation on assessing the performance to be expected 
from a station band by band, a number of well-tried converter 
designs, mostly employing the Nuvistor 6CW4 and, designs 
for high, medium and low power transmitters and exciters 
for c.w., a.m. and f.m. Single sideband operation on 144 
Mc/s is covered by the use of frequency transverters from 
lower frequency bands. · 

Aerial design and construction is treated quite thoroughly 
but although acknowledgement is made of G2HCG's 
famous skeleton slot, no designs incorporating this device 
are described. 

A very clear description of the theory and use of the varac­
tor diode for frequency multiplication appears in Chapter 
10 where is also found comprehensive details of a pulse 
communication system for use on 2300 Mc/s. Chapter 12 
is concerned with the causes and cure of various forms of 
interference. not forgetting the "public relations" aspect 
when dealing with complaints. 

Eighteen pages are devoted to test equipment of all kinds 
including a v.h.f. version of the Monimatch s.w.r. indicator, 
but unfortunately nothing is said about interpreting the 
readings obtained in terms ofs.w.r. In view of the importance 
of obtaining a good noise factor for v.h.f. and u .h.f. con­
verters it is somewhat surprising that no design is given for 
its accurate measurement by means of a thermionic noise 
diode. The silicon diode type mentioned has its uses in 
lining up a receiver but is not suitable for making accurate 
measurements. 

Much useful advice on painting equipment, plating, 
making r.f. chokes and v.h.f. wiring and decoupling procedure 
generally is found in the chapter entitled " Bits and Pieces." 

The question of what to include and what to omit in a 
book of this description must be a major headache for the 
editor concerned with gettin g the maximum amount of 
current " know how " into the space at his disposal, but it 
is felt that extensive treatment of a transceiver using a 
supergenerative detector might well have been curtailed in 
favour of a valve data section detailing the types featured 
in the various designs, particularly as this infom1ation is 
readily available from the ARRL Handbook. 

A final observation concerns the almost complete absence 
of transistor equipment (including mast-head amplifiers) 
for other than a short range transceiver for 50 Mc/s. An 
exception is a brief description of a low noise pre-amplifier 
for 432 Mc/s where, inter alia, it is stated that transistors 
are available having noise factors equal to or better than the 
best valves. W.H.A. 

RSGB Recol"ded Lectul"e Library 
Mr. G. S M ilne, G3UMI, 10 Raleigh Hall, EcclesbaU, 

Staffordshire, has taken over responsibility for the RSGB 
Recorded Lecture Library from Mr N. B. Ta'Bois, G3HWG, 
who has been Honorary Curator for several years. 
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International Amateur Radio Convention, Knokke 
By W. H. ALLEN, MBE, G2UJ • 

WlTH Bill Ingle, G301Z, at the controls, the British 
United Airways " City of Bristol " took off from 

Ferryfield Airport, Lydd, on the afternoon of Friday, 
September 17, en route for Os tend. On board were Len 
Newnham, G6NZ, Jim Foster, G2JF, the writer and his 
wife, all on their way to the first International Amateur 
Convention at Knokke, Belgium. Although the clouds 
were down to a few hundred feet, Middelkerk Radar lined 
us up with the runway for a faultless landing, to be greeted 
by ON4L V and ON4U M of the organizing committee of the 
Knokke group and Les Cooper, G5LC/ON8JZ and Fred 
Lambeth, G2AlW who h .. d landed earlier in the day. 

Arriving at the Albert Plage Hotel, headquarters of the 
Convemion and distinguished by a row of flag poles on the 
pavemeOl, we made our number and met other members of 
the hard working committee. Here was the Convention 
station, ON4UMV, with a KWM-2 and Geloso gear for 
operation on h.f. s.s.b. and a.m. respectively, and a Heathkit 
" Pawnee " 2m transceiver. Later in the day contact was 
effected with 4U I JTU and a message of good wishes for the 
success of the Convention received from Eric Yeomanson, 
G31TR, President of RSGB, who was attending the ITU 
meeting at Geneva on behalf of the Society. 

Count Lippcns, Burgomaster of Knokke, in a trilingual 
speech inaugurating the Convention, paid tribute to the 
amateur movement as a valuable means of promoting 
international understanding and presented a handsome 
plaque bearing the arms of the town to the amateur coming 
from the greatest distance. This was won hands down by 
WA6CEB with Kl RCH/ON8UD as runner-up. 

It is impossible to say exactly how many amateurs and 
their ladies attended in a ll , but something over 220 calls 
were registered and the biggest event, the dance on the 
Saturday evening, attracted well over 300 people from at least 
eight countries. 

But to return to the events of Friday. After dinner two 
coaches departed for Bruges, many of its beautiful and 
historic buildings floodlit and reflected in the waters of the 
numerous canals. A trip by boat along these ancient water­
ways, with bridges and other reatures picked out by lights, 
was an unforgettable climax to the visit. 

Saturday morning and afternoon were devoted to meetings 
catering for varied interests including Traffic, ex-African 
operators, DX, s.s.b. and RTTY. Many or the British party, 
including ON4ZD (ex-GM2CAS), 2DHV, 2JF, 3BG P, 5LC, 
6BX, 6NZ and the wri ter. together with some 40 ON, PA 
and F amateurs attended the Old Timers' meeting presided 
over by ON4BK who had been bitten by the radio bug back 
in 1912. When the 1914/ 18 war broke out he was the proud 
possessor of 600 volts of h.t. accumulators which, to 
escape inevitable confiscation, he sank in a canal. Two 
hundred and fonv volts worth were recovered from the mud 
in 1.919 and gav·e further service for a number of years! 
Reseau Beige, the original society, was ostensibly a listeners' 
organization; Belgian amateurs, mostly using calls consisting 
of a Jetter and a figure, were not only unrecognized officially 
but equated with spies if caught. However, the fear of the 
authorities that amateurs would provide unwanted com­
petition to official services was at last overcome and the 
undercover " Groupement des Amateurs Emetteurs" was 
rewarded with licences in 1925. ON4BK attended the 
meeting in Paris that year at which the IARU was formed. 
By 1940 there were 250 licences in force, and during his 
Presidency of UBA for 13 years after the war he saw this 

• 24 Arundel Road, T unbridge Wells, Kent. 

m 

number gradualJy increase until it reached some 700 at the 
present time. 

As may be imagined, reminiscence was rife and a number of 
old acquaintances were renewed after the lapse of many years. 

lo reply to a message of greeting to all Old Timers from 
ON4AK, President of UBA, G5LC gave an invitation to any 
of those present to attend the International Meeting at the 
RSGB Radio Communications Exhibition in London on 
Friday, October 29. 

The v.h.f. and u.h.f. meetings, with G5LC and ON4LN 
as the respective chairmen, commenced the proceedings on 
Saturday afternoon, followed by a lecture on v.h.f. propa­
gation by Mr Gewillig, Chief Engineer of the Belgian 
Television Services. Gaby Felix, ON4FG, delivered a 
lecture in faultless English on meteor scatter communication, 
illustrating his points with tape recordings. Next was shown, 
by courtesy of the American Ambassador, a film dealing 
with the first successful reception of radar reflections Crom 
the planet Venus. 

Belgian amateurs are not permitted to radiate television 
signals, but this did not prevent ON4R T and ON4LP from 
presenting first rate 625 line pictures on closed circuit 
originating from a home-built transistorized camera of most 
professional appearance. It was interesting to note that the 
" imperfect "Vidicon camera tube had been obtained through 
the good offices of the British Amateur Television Club. The 
final lecture of the session was on slow-scan TV and given 
by J. E. Tanner, G6NDT/T, who described the technical 
features of this less well known but no less effective mode of 
image transmission. 

Unfortunately one can only be at one place at a time, so 
the writer did not see the demonstration by0N5DW, ON5DR 
and ON5GV of a radio-controlled model car and a lawn 
mower which excited considerable interest among passers-by 
on the sea front, to say nothing of the consternation of the 
youngsters dashing around in the popular pedal cars when 
they were hooted at by a handsome red sports car piloted 
by a blond doll ! 

lf anyone had told the British contingent beforehand that 
they would be marching through the streets of Knokke 
behind the town band they would undoubtedly not have 
believed it, but this they did on the Saturday evening to the 
evident delight of the populace except, perhaps, those in 
held-up cars, as the " conventionaires " made their way 
first to the war memorial where a wreath was laid in memory 
of ex-ON4DS who died duriag the German occupation. and 
then to the Wiener Weinstube where the dance was held. 

As mentioned before, the dance was a great success, in ao 
little way due to the efforts of the M.C., ONLl322. G2JF 
and G6NDT/T were presented with gifts for their services 
towards the success of the Convention and G2JF was inter­
viewed for a TV programme by ON4FG who is a well known 
producer of documentaries. 

Not too much enthusiasm was evident for Sunday morn­
ing's eveats but all had recovered by the afternoon when a 
two metre " fox-hunt" set out, some on foot, others ia cars 
many with full-sized multi-element Yagis on the roof. The 
" fox " turned out to be the man who had been observed 
mingling with the competitors before the start carrying a 
two element beam and " rush box " and apparently searching 
unsuccessfully for the hidden transmitter. 

Little remains to be said except to put on record our 
appreciation of the tremendous efforts of the organizing 
committee which resulted in what must have been one of the 
most successful amateur conventions of all lime. An even 
better event is promised for next year, so try and get there­
you won't be disappointed. 
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TECHNICAL TOPICS By PAT HAWKER, G3VA 

Hybrid Transceiver . Stable Tramistor Oscillator . Using Line-output Valves for Class C and AB1 
Locked Power Oscillator for 1·8 Mc/s Transmitter 1·8 Mc/s Aerial Network Switching 

Audio Noise Limiter Bias Regulation Lightning Protectiori 
H.F. Crystal Filters Transmitter Tip~· More on Ground Plaries 

TH E recent task of delving back through the past seven 
years of TT in the process of putting together the new 

RSGB publication Tee/mica/ Topics for tire Radio Amateur•, 
even though it has kept us off the bands for a couple of 
months, has given us a new insight into the steady advance of 
Amateur Radio circuitry and techniques during this intensely 
interesting period. But fortunately we found that most of 
the items included in TT, even in the ' fifties, seem to have 
withstood the passage of time surprisingly wel l. For ah hough 
a great deal that is new has come along, particularly in 
solidstale circuitry, most o f the circuits and topics that 
were being discussed then are still pert inent to the amateur 
station today. 

We are hoping therefore that even those members who 
have borne with us over the years a nd read the o riginal 

can he found in W2KYO's 144 Mc/s a.m. Lransceiver(RCA 
Ham Tips, Spring and Summer issues, 1965). He combines 
transistors with the small RCA Nuvistor valves, using a 
Nuvistor front-end to the receiver, and a ll Nuvistors for the 
crystal<ontrolled transmitter for which the final is a pair 
of 7587s. The actual input power is not stated but from an 
earlier W2KYO article o n using Nuvistors for transmission 
we suspect that maximum power is about 7i watts; the 
rig has been used for contacts of over 100 miles. Apart from 
the six Nuvistors, a ll other active clements are solidstate. 
No ganged circuits are used, and the receiver has a broad­
tuncd Nuvistor (triode) r.f. stage and 7587 mixer with the 
same crystal-controlled 7586 oscilla to r that is used for the 
transmitter ; fo llowed by a broad·tuned first iJ. centred oo 
10·7 Mc/s then converted down to I Mc/s by means of a 

r---- ---------------------1 
I I 

Fis . I. The v.f.o. u1ed in the receiver 
aectlon of the WlKYO hybrid 144 Mc/1 
tr-an1ceiver. Thit tune• over about 10·7 
-11·7 Mc/1 and la uoed for the aecond 
frequency conversion (cry1tal-control• 
led firat 01clllator). LI and Ll ue from 
an Americ~n •• M iniduct JOO) " ; LI, 2 
turn• air wound, t in. diameteri Ll. 11 
turn1 air wound -j in. diameter, tapped 

2 turn1 from earthy end. 
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a rticles, will find this 100-page re-arrangement of selected 
material into specific s ubjects very much more convenient 
to use than having to hunt back through the many issues Lo 
find a particular item. At least we have tried to pack as 
much practical information into the book as we could. 

Hybrid Designs 
The next few years are bound to see a much more pro­

nounced incursion of semiconductors into amateur stations, 
particularly one feels in the hybrid form of mixed valve/ 
solidstate units, akin to the fashion which is creeping into 
domestic television. Even now it remains difficult or expen­
sive to achieve really good dynamic range into the front-end 
of solidstatc h.f. receivers and to put o ut tens of watts in 
fixed station transmitters. 

A good example of this design approach, and one which 
allows good use to be made of the small size of transistors, 

• A\•a.ilable rrom RSOB Hcadquancl'S, price 10/8 includina p051age . 
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two stage v.f.o. covering roughly 10·7-12·7 Mc/s. It is 
c la imed that the transisto r oscillator and buffer (sec Fig. I) 
a re extremely stable. 

Us ing TV Line·output Valves 
Although the professional designer has a fairly wide 

choice of power amplifier valves designed specifically for 
h.f. and v.h.f. applications these tend to be rather more 
expensive than valves designed for the consumer or enter­
tainment field. Amateurs have always drawn on such valves 
for use in transmitters. At the present time, probably the 
best valves available are those intended for use in the line 
output stages of television receivers. 

Such valves have to be capable of high peak currents-a 
most valuable characteristic fo r s.s.b.- and can really knock 
over anode current meters at relatively low h.t. Unfor­
tunately there are some snags. Most British types a re 
designed for 0·3 amp series heater chains and tend to have 
odd heater voltage ratings (though some are also available 



with 6·3 volt heaters). For instance the PLSOO has a 27 volt 
heater. Secondly, manufacturers do not normally publish 
data showing operating conditions for their use in r.f. 
applications. 

Some remarks on this subject were noted in the QST 
(September, 1965) review of the Swan 350 transceiver w.1ich 
uses two 6HF5s running at 350 watts p.c.p. QST points 
out that the limitation of this type of valve for s.s.b. is bulb 
temperature . 

. It was therefore with considerable interest that we dis­
covered that in fact Sylvania have prepared a most useful 
report (by W. D. Murphy io Sylvania Industrial News, 
November/December, 1964) covering six of the most popular 
American line-output valves (or ··sweep tubes " as they are 
termed). Although the valve types arc not readily available 
io the UK, it has been confirmed with the Sylvania Depart­
ment of Thom-AEI Radio Valves & Tubes Ltd that these 
valves could be supplied on a special o rder basis to individual 
amateur constructors (it should be noted that some of them 
use the recent 9-pin and 12-pin bases). Head office of Thorn­
AEl is at present at 155 Charing Cross Road, London, 
W.C.2, but is due to move at the beginning of 1966. 

The valves covered in the Sylvania report include four 
designed for black-and-white television having anode 
dissipations (continuous rating) of about 17 watts, and 
two larger 25-30-watt types intended primarily for colour 
television receivers which, due to the large neck diameter of 
shadow-mask tubes, need appreciably more deAection power 
at good linearity. 

A single 6HF5, for example, is unofficially rated at up to 
116 walls input in class C providing an o utput of 77 watts 
at 30 Mc/s . lo class ABI for s.s.b. applications a peak 
envelope power output of some 58 watts can be achieved al 
an efficiency of 43 per cent. A design by G3NSN for a linear 
using four 6HF5 valves was discussed by G2DAF in the May 
BULLETIN. 

The accompanying table shows the Sylvania suggested 
tCAS (Intermittent Commercial and Amateur Service) 

Vg2 

10JJH 
Fir. 2. The Sylvania 30 Mc/• test amplifier on which the charact.r· 

i1tics of the line output valve1 were obu.ined. 
LI. 5 turns. 16 1.w.a. enam .• +in. diam. close wound. 
Ll. 1 turns, 16 1.w.1 .. , enam., ; in. diam., clote wound. 
Ll, 4 turn•, 18 t.w.r. enam., i in. diam., i in. lone, wound ove1r 

,.e1ittor. 
L4, 9 turnt, 14 a.w.1. enam., f in. d iam. I in. lone. -/r in. dia_m., 

bra.11 tlue. 

conditions for the valves; this rating is no rmally 25 per cent 
higher than the ccs (Continuous Commercial Service} rating. 
Anode dissipation was measured by recently developed 
infra-red temperature measuring equipment. The o riginal 
report gives full details of the conditions under which the 
tests were carried out, using the typical p.a. shown in Fig. 2. 

C lass C O peration ( ICAS) 30 Mc/s. 

R.F. gl Anode Probable 
g l Drive dissip- Anode R.F. Effi. dissip- Circuit upper 

Vgl Vg2 Vb peak lg l l g2 la (grid) at ion lnput Output ciency a lion Loss Frequency 
Type v v v v mA mA mA watts watts watts watts % watts watts (Mc/s) 

6GJ5 - 75 200 500 61 5·0 14·9 180 0·43 2-99 90 62·7 69·5 22 5·3 15-0 
6HFS -85 140 500 67 8·0 12·5 232 0 ·76 1·75 116 77·0 66·0 JS 4·0 6-0· 
6JB6 - 75 200 soo 6 1 5·0 13·3 180 0·43 2-66 90 62·7 69·5 22 5-3 145 
6JE6 - 85 125 500 72 8·0 17-2 222 0·82 2·15 111 76·3 69·0 30 4·7 60 
6JM6 - 75 200 500 57 4·0 13'7 180 0·32 2·72 90 61-1 67'9 22 6·9 150 
6JG6 - 80 150 450 67 8·0 20·0 202 0·75 3·0 91 63·0 69·3 2 1 7·0 150 

• One arid connection (7S Mc/s with two gridconn<'Ctions). 

C lass A BI O peration (ICAS) 30 M c/s 

Anode 
la Power G2 Anode Power Anode 

zero zero diss ip- Input o~tput PEP Effici- dissip- Circuit 
Vgl Vg2 Vb signal lg2 la signal ation Power R.F. ency ation Loss 

Type v• Vt Vt mA• mA mA watts watts watts watts watts % watts watts 

6GJ5 -43 200 500 30 3-8 85 15 0 ·76 42·5 17·5 35·0 41·5 22 l·O 
6HF5 -46 140 500 40 4·5 133 20 0·63 66·5 28·8 57-6 43·0 35 2·7 
6JB6 -42 200 500 30 4·2 85 15 0·84 42·5 17·5 35·0 41·5 22 3·0 
6JE6 -44 125 soo 40 3'9 110 20 0·49 55·0 23·4 46·8 42-6 30 2·6 
6JM6 -42 200 500 30 4·4 85 15 0·88 42·5 18·3 36·6 43·t 22 2·2 
6JG6 -35 150 450 30 4 ·5 98 13·5 0·67 44·0 18·9 37-8 43·0 21 4·1 

• Grid adjusted Lo indicated zero signal anode current. t Optimwnconditions for providing b<St lioc~rity undcffici.:ocy. 
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That the valves can be operated with considerably more 
than 500 vol ts on the anodes is suggested by a number of 
designs, including that of G3NSN. Care must, however, 
be taken with anode dissipation which could lead to excessive 
temperatures. The QST review of the Swan 350 points 
out that care must be taken in tuning up, because of the very 
heavy out-of-resonance anode currents. 

The figures for the probable upper frequency limit of 
operation are based on 75 per cent of the input self-resonant 
frequency, and v.h.f. operato rs will be interested to note 
that a number of these (but not the 6HF5) should prove 
suitable for efficient 144 Mc/s operation. Note that 6JB6 
and 6GJ5 differ only in that the former has separate pin con­
nections for beam-forming plates; both have a 9-pin novar 
base. The 6JM6 has a 12-pin base with lower peak current 
capabilities. The 6JG6 is designed specifically for low h.t. 
television applications. 6JE6 has a 9-pin novar base, and 
the 6HF5 a 12-pin base. The 6JE6 and 6HF5 were designed 
for colour television. 

Sideband operators who have followed G2DAF's com­
ments on these valves will a lready be aware of their 
potentialities, but it is felt that their use for class C and v.h.f. 
applications may have been overlooked, and that for all 
modes of opera tio n the work carried o ut in the Sylvania 
laboratories is well worth re-publishing. Our thanks are due 
to Mr E. B. Munt, Tho rn-AEf publications editor, for 
making available to us the copy of Syfra11ia /11d11s1rial News. 

Ideas for 160 
The latest edition of the IARC's l11teradio-4UJ/TU 

Calling international radio journal is an attractive example 
o f Swiss p rinting- and a tribute incidentally to the ability 
o f lARC to pull many well-known fim1s into its advertising 
columns, plus o f course, a wide selection of very readable 
a rt icles. 

In the circuitry section, we noted particularly the article 
" T he Forlorn 160-metre Band " by HB9CM presenting a 
remarkable number of useful looking ideas in two pages. 
Fig. 3, for example, shows his way of overcoming the very 
common pro blem of how 10 opera te on I ·8 Mc/s when the 
main transmiuer covers only 3·5 Mc/s upwards. His solution 
is the "locked " power oscillator synchro nized by a 3·7 
Mc/s signal from the driver stage of the main transmitter. 
This is a modem vers ion o f the famous Goyder lock of the 
' twenties, and HB9CM reports that the rougb T6C note of 
the unlocked power oscillator c hanges into a stable T9 note 
when fed with about 40 volts peak synchronizing signal (very 
little power needed) within the limits o f about 5-20 kc/s. 
HB9CM points out that this technique can be used with 
almost any type of power oscilla tor having a dynamic Q of 
about 15, with synchronizatio n applied to the cathode, 

3· 61\Ac/ I 

~ ---~"- .,._ ... 
IOOK 

Fie . 3. 10 watt, 1·8 Mc/• locked power oocillator described by 
HB9CH in lnt•radio. Capac itor values were not 1iven in ori1in&I 

a rticle. 
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RX ~ t T 680pF' 

~CATH.-Q ---:I.. 
TX -a -

Fi1. 4. How HB9CM connects his receiver aerial into the main 
tran1mittin1 aerial couplina circuit. In hi1 case the receiver cable 

i1 connected to hi1 front·end 1i1n:a l frequency Q·multiplier. 

screen, or preferably, as in Fig. 3, to the suppressor grid. 
With this type o f rig it is, of course, essential to ensure 

that the osci llator remains in lock at all 1imcs. 
Also from the same article comes the suggestio n shown ill 

Fig. 4 for connecting a receiver into the lllncd 1ransmi11cr 
aeria l network, by means of a low impedance, loosely coupled, 
switc hable link. He •tlso provides information on a pro totype 
signal-frequency Q-mulliplier used at the front-end of a 
receiver to reduce cross modulation from powerful signals, 

114 
SOOK 

&.. )FJ 
R2 

DETECTOR ~ SOOK 

R7 
~A.f 

Rl 250K 250K 

Fir. 5. The H B9CH •eroion ol the DLlXW audio noise limiter. 
The lSOK ohm fixed reoiotor 11 RI ; the input SOOK ohm variable is R.2; 
the SOOK ohm resistors between points A·C and C· B are R4 and RJ 
respectively: RS is the IM ohm resistor from the junction of Cl and 
02: R6 is also a I H o hm resistor fro m the junction of Dl and Cl, 
while R7 is the 250K ohms output variable resistor. CI is 0 ·5 µ F from 

point C to earth. 

using a 6AU6 with controlled regenera tion a nd 6C4 cathode 
follower to connect che aerial signals to the receiver; he is at 
present working o n an improved input circuit for this device. 

Improved Audio N oise Limiter 
HB9CM a lso provides details of an audio noise limiter 

said to have been developed by DL3XW and described as 
"one of the best a.f. limiting circuits I have ever used ": sec 
Fig. 5. The actual diode types are not specified but arc 
described as silicon diodes. T he following explanatio n is 
given of the functio n ing of the circuit: 

" Two paths are to be considered. The d.c. component 
Rows through R4 -R3D2 -R5 and also D3-R6. At point C, 
the a.f. c-0mponcnt is stopped by C l. Al point B you have a 
d.c. potential proportio nal to the i.f. carrier value. The 
direct current opens the diodes 0 2 and 0 3, so that the a.c. 
audio freq uency can pass through R2-C2-D2-D3-C3 and R7 
If a negat ive impulse overcomes the positive potential at 
point B, 02 closes the path. Similarly 03 reacts to positive 
impulses. The seuing of R2 allows the limiting to be chosen 
as a function of the beating modulation percentage. Both 
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diodes a re silicon d iodes which. thanks to their very high 
reverse resistance, effectively block the a.c. path.'' 

In some ways the device is thus not unlike the Collins 
noise limiter circuit described in TT in April. I %2. 

Bias Regulation 
B. Pr iestley, G3JGO. who has contributed a number of 

useful ideas to TT, sends along details o f a regulated bias 
supply (Fig. 6) which he thinks would be suitable for a linear 
amplifier. He has carried out bench tests which have 
verified that the circui t has the expected characteristics, 
though ii has not so far been tested in practice in a linear 
amplifier. 

G3JGO writes: " T he basic c ircuit is a simple shunt 
regulated bias supply with the advantage of not needing an 
individua l mains transformer. On reading about the National 
protection system fo r class AB2 or B linears, it was realized 
that the c ircuit could be readily adapted 10 do this: F ig. 6. 

.. Grid current in the linear nows against the bias voltage, 
and thus increases the current in YI. until it goes into grid 
current, when the terminal voltage goes much more negative 
as the system d rops out of stabilization. A large grid resistor 

+ 

NEGATIVE 
BIAS TO R2 

L INEA R 

POWER SUPPLY 
TRANSFORMER 

Fi1. 6. G3JG0"1 su11e1ted drive li mitin1 bias c ircuit for line ars. 
RI, IM ohm, Rl, IOK ohm, Rl, lM ohm (output volta11e control) , 

VI , 6JS, Vl, VR75/JO etc. 

in VI enhances the grid current limiting. Conversely, a load 
on the bias circuit, clue to a gassy valve, etc, reduces the 
current in VI and could be m1de 10 drop out an 11.1. interlock 
relay. The posit ive supply to VI anode was needed as the 
output voltage was only - 50; for 100 volls or more il can 
be earthed, but a separate heater supply is advisable .. ".>~ 

Lightning Protection 
In the UK we a re fortunate in not being in one of the main 

thunderstorm areas- storm statist ics range from over 200 
per year in Java to about one per year in the Sahara- and 
lightning protection is not a lways taken very seriously. But 
recenily we. came across an informative brochure on lightning 
protection for v.h.f. aeria ls systems compiled by Pye 
Telecommunications. 

This poims out that with a high v.h.f. aerial the lightning 
hazard is a t iis worst, but tha t in many parts of the world the 
possibility of a direct st rike is so remote that normal earthing 
provided by the use of metal masts is felt to be adequate. 
Under these circumstances, the aerial itself may be damaged 
by a st rike, but the possibility of a hazard to life is 
··extremely unlikely." 

The brochure suggests that non-metallic structures may 
need to be adequately protected by an earthing strip taken 
to a ground plate by the shortest possible route-but notes 
that this can involve a copper section I in. by k in. for 
structures up to 60 ft. high. and I in. by :l in. above tha t 
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height. Such earthing strips should not contain any bends (lf 
less than 18 in. radius. 

Rising water mam earths are considered unsuitable for 
this application, and the only effective and safe method is to 
earth to a plate of high conductivity, buried several feet 
from any buildings. The earth plate should be 2 ft. to 3 ft. 
square and not less than rti in. thick. Alternatively. it is 
suggested that t in. diameter copper rod nol less than 4 ft. 
long can be used. 

Elsewhere, we noted recently the suggestion that excellent 
earths can be made by burying an old discarded copper hot 
water rank. ofren available for a few shillings from builders' 
scrap. 

The brochure makes some useful points on the subject of 
static discharges, st ressing that during stormy weather one 
of the disadvantages of a high aeria l is ils abi lity 10 accumu­
late static cha rges which, unless d ispersed, can cause high 
noise levels in the receiver. Static charged rain can also be a 
source of similar trouble . 

IL is pointed out that the simplest way of ensuring a low 
level of static or corona is to use an aerial having a folded 
clement which has a low-impedance d.c. path between each 
e lement and ground. 

Corona discharge from the tips of a rrays can be tackled in 
several ways. Pye suggest ihe fitting of metal spheres (about 
I in. in diameter) 10 the lips of aeria l rods. Another corona 
d ischarger device that was originally introduced for use with 
rod receiving aerials and has a split pin to plug into the end 
of an aerial rod, comprises essentially a lluffy impregnaied 
wick inside a protective cap. 

The Pye brochure is concerned mainly with the fitting of 
the high, usually metallic, aerial supports of the type used 
for v.h.f. two-way mobile rad io. But it is worth noting that 
they make the general point that masts on high buildings 
should be fi lled with suitable devices to protect the buildings 
and recommend that such work should be carried out by 
fi rms specializing in lightning protection. It is worth thinking 
about if one has a particularly exposed mast. 

H.F. Crystal Filte rs 
There is still a good deal of interest in h.f. crystal filters, 

particularly for s.s.b. applicat ions, although they are also of 
considerable interest for those wishing 10 build a h igh­
pcrformancc single-conversion receiver. We noted, for 
example, a McCoy filter in the recently announced Racal 
military 5 watt s.s.b. packset. A detailed article on this 
subject by DJ5RH appears in DL-QTC (August, 1955) f1om 
which Fig. 7 has been extracted. l.t is seated that this filter, 
based on Fr243 c rystals, can provide a no~c (-6db) 
selectivity of 2·4-3 kc/s and the passband increases to only 
6-7 kc/sat the - 60db points. 

t 2pF' 

Fi&. 7. H.F. crysta l filter usina FT243 c rystals by DJSRH. XI , 
X l ar e sepa rated by 1·7 kc/s in 1erie 1 resonant mode. Cl , C2, 330 
pf. LI , Ll, 1·4 µ. H o n 6mm d ia m . former. RI , RI · and RI " are 560 to 

820 o hms. 
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A rurther rather specialized use or h.f. crystals for amateur 
and commercial use, which we admit is new to us, is described 
by Stua rt Meyer, W2GHK in the 1965 fllteradio a lready 
referred to. This consists of the insertion o r an h.f. front-end 
crystal filter with low attenuation in the passband directly 
between the aerial and the receiver, with no other modifica­
tions to the receiver itself. This can provide the very desirable 
characterist ic of high selectivity before the mixer stage so 
helpful in reducing c ross-modulation and blocking. He >763 
indicates that multiple-section crystal filters •· at modest 
cost " (though no indication is given of what " modest·· 47K 

means in £.s.d.) have been developed for Hammarlund with 
sufficient nose bandwidth to cover a reasonable portion of an 

EfBO 
vro 

OA70 

IOOK 

Fi1. 8. BRS260l9 recommends the use of a c ry,tal diode to reduce 
oscillator•• pullina " . 

amateur band, but providing some 80- IOOdb attenuation 
outside these limits. A response curve is given for a 14.110 
kc/s unit, showing that it could be used over about 14.095-
14, 125 kc/s or rather more on strong signals, with the - 80db 
points at roughly J 4,070 and 14, 150 kc/s. 

Such filters could overcome cross-modulation and image 
and certain other forms of spurious responses particularly 
with multiple conversion rece ivers or with single-conversion 
units suffering from image. Pro to type lilters were used during 
the 4U I ITU multi-transmitter operation last May when two 
and sometimes three adjacent I kW transmitters were operat­
ing simultaneously in the 14 Mc/s band. l t is stated that 
filters of this type are currently available for frequencies in 
the 14, 7 and 3·5 Mc/s band {though nose bandwidth on 3·5 
Mc/s is presumably appreciably narrower than on .14 Mc/s), 
and the units can a lso be produced with care for 21 and 
28 Mc/s. 

Transmitter Tips 
An informative letter and selection of five useful-looking 

circuits have come along from Ivor Glyn Rees (BRS26039) 
who, despite the high BRS number, is no stranger to trans­
mitter design and whose ideas have been air-tested by 
G3PKW. Among the circuits is one for a simple ECL80 
clamp modulato r for a 40 watt rig which we hope to refer to 
in a later 7T. 

Meanwhile Figs. 8 and 9 show two dodges he submitted 
based on conventional crystal diodes. Fig. 8 is intended 10 
increase oscillator stability by reducing " pulling·· on a 
v.f.o. by the succeeding stages. BRS26039 states that he 
assumes that in the arrangement shown the diode functions 
as a steady load on the v.f.o. and reduces reflected loading 
effects from the later stages. He connects the screen grid of 
the buffer valve to the stabilized h.t. line as a further pre­
caution; the anode is run at maximum h.t. from a non­
stabilized supply. The circuit, he states. has proved highly 
successful and improves the efficiency of the buffer stage as a 
low power class C amplifier. 
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Fig. 9. Another BRS26039 1u1eestion-the u1e or a diode to im· 
prove efficiency of a driver or doubler staae . 

Fig. 9 shows a basically similar idea for improving the 
efficiency of a doubler stage by the use of a diode. The circuit 
also improves the efficiency or the stage when it i~run as a 
buffer. These ideas have been incorporated in a field day 
transmitter. 

Multi-band and Low-angle Ground Planes 
Another remarkably interesting letter, though again we 

shall not be able to do full justice to it here, has come along 
from George Barrett, ZD71P (former G81P, ZC41P, 5B41P) 
on St. Helena who for long has been a firm and most know­
ledgeable advocate of ground plane aeria ls as compared, 
for example, with trap verticals which he considers throw 
away power a t low angles in 1he process of trapping off 
lumps of the radiating element. 

He was stirred to write by finding himsell' c redited (TT. 
July, 1965) as the o riginato r of the·• 113" " ground-pla ne 
with series capacitor, and points out that most of the basic 
ideas stem from a study of Laporte's standard textbook on 
aerials. He refers in particular to the section on medium-wave 
vertical radiators which contains a series of charts on feed 
impedances and radiation pallerns which he has found to 
give excellent results when applied to amat~ur-band ground 
planes. He has found it possible, by adopting these ideas, to 
design multi-band ground planes entirely devoid of traps. 
ln fact with the a id of a relay-switched L-network at the base 
of the radiator and a wafer switch a t the operating position 
he could put a vert ical on 7, 14 or 21 Mc/s, operating on each 
band as a properly matched ground plane with all its built-in 
harmonic rejection and with every inch of the vertical 
radiator helping to form the lowest possible radiation angle 
on all bands. 

Prime factor in the design procedure is to forget about 
·· electrical length " of the radiator but rather to think of it 
in terms of physical lengths, on the basis that 984//gives t·he 
length in feet o f a 360° physical wavelength. The interesting 
point is that as the length of the radiator is increased the 
radiated power is concentrated more and more at low angles. 
up to a rnaximum of about 220-225° when secondary hi,gh 
angle lobes start to appear. With 220° gain at low angles 
is about 3db compared with the conventional electrical 
quarter-wave element. 

For this reason George is convinced tha t the usual tech­
nique of shortening a quarter-wavelength radiator to obta in 
electrical resonance is the wrong approach. From Laporte 
it can be seen that at lengths of about 110° and 220Q (figures 
quoted from memory), the resistive component of the feed 
impedance passes through 75 ohms; 110° having a series 
inductive rcactance, and 220 having a series capacitive 
reactance. All that is needed to make the feed po int purely 
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resistive is 10 insert series capacitive reactance for around 110° 
(as in the May TT) or series inductance for 220°. A variable 
capacitor or inductor allows setting up 10 be done simply 
with an s.w.r. meter. 

Furthermore since the physical lcngt hs of these two 
arrangcmems arc related by 2 : I a 28/ 14 Mc/s aerial can be 
made by adjusting for 220 at 28 Meis and having a rclay­
switched coil/capacitor al the base o f the radiator. 

Alternatively. for a 7/ 14/21 Mc/s ground plane, the element 
can be made 220 on 21 · I Mc/s and the radiator will then 
be about 147' on 14·1 Mc/sand 74 ' on 7· 1 Me/s, and all 
three lengths can be matched by means o f relatively simple 
L-nctworks al the base of the radiator. George used a num­
ber of pre-set air-spaced Command capacitors and a surplus 

Lcdcx relay; after matching, the capacitor rotors were 
clamped. The result, "a lovely aerial for the experimentally 
minded amateur 10 tinker with and the reward of excellent 
results on DX." A ll those who heard George knocking 
them off from Cyprus will appreciate these remarks. 

It would be good 10 sec a full length article on these multi­
band ground planes, though apparently the notes arc in the 
U K. Al least we hope this much abridged precis of the letter 
from ZD-land will result in even more interest in ground 
planes. It makes us feel decidedly humble 10 recall that when 
we starced off this series of remarks on ground-planes (TT 
March, 1965 with the notes provided by OZ5S) we had the 
temerity 10 suggest that most of what needed to be known 
about them had already appeared in the Handhook.d 

Trees as Aerial Supports 
By G. I. Turner, GlDGN• 

FOR the l.ower frequency amateur bands, particularly 
Top Band. an acccph!d general rule for small garden 

aerial installations is 10 put up as much wire as possible, as 
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high as possible. Trees arc often available but it is generally 
ditncult to take advantage of their full height. The writer 
solved his tree support problem by archery, raising bis Top 
Band aerial remote end from 20 ft. 10 60 ft. above ground. 

A 38 lb, 59 in. wooden bow with a 27 in. wooden arrow 
was used. This is standard beginner's archery equipment. 
38 lb. being the}pull needed to use the full length of the 
:mow. The arrow was blunted for safety reasons and to 
prevent. its sticking in the trunk o r branches of the tree. 
Light twine (120 fl.), twice the estimated height o f th.e " ta r­
get " (a small fork near the top of the tree) was coiled in 
large loops so that it would uncoil freely without snagging. 
The twine was tied to the arrow just in front of the flights 
(feathers). 

Afler initial practice in an empty field it was found quite 
easy- standing about 20 ft. from the base of the tree-to 
fire the a rrow through the chosen fork. Unfortunately the 
first arrow is still up the tree-it was so light that the drag of 
the twine left it dangling near the top. Pu lling back the twine 
caused the arrow to rotate round a branch, tieing il$el f to the 
branch. the twine eventually breaking half way up. The new 
arrow was weighted with a small box spanner taped over the 
tip and this proved successful though the flight trajectory had 
a wobble. 

A terylene cord was then tied to the string, pulled over, 
and made into an endless loop to avoid having to repeat the 
archery in the case of aerial breakage. The aeria l insulator 
was attached 10 the cord knoL with sufllcicnt line for the 
aerial 10 clear the 101> branches. The cord was pulled a nd the 
aeria l end went smoothly up into position. T ree sway is 
allowed for al the house end with ·• luggage rack "elastic. 

Inexperienced archers should be very cautious as even 
blunt arrows can break windows. bruise people and disturb 
neighbours. Local archery club members may be willing to 
exercise their skill in the interests of Amateur Radio and th.e 
method could be used for temporary outside events such as 
Nationa l Field Day. 

TV Reception in Fringe Areas 
The G PO Liaison and TVl Commillce wishes to compile 

a list of televis.ion receivers known 10 be satisfactory-from 
an Amateur Radio point of view-in fringe areas. Members 
are invited to co-operate in compiling the list; details should 
be sent to the Commi11ec at Headquarters. 
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AMATEUR RADIO SPACE COMMUNICATION 
nwde at the Thfrd Annual Convention oj' the 

A niatem· Radio Club, Geneva, on Septem.ber 1 
By G. M. C. STONE, GlFZL• 

lntenwtio11al 
- 19 

EACH year the proceedings of the IARC Annual Con­
vention includes a progress report on various aspects o f 

Amateur Radio Space Communication and this year was no 
exception. In fact, both the OSCAR and German ARBA 
(Amateur Radio Balloon) projects were discussed. OSCAR 
being covered by the originators of the project, Bill Orr, 
W6SAL and Bill Eitel, W6UF and the ; IRBA project by 
Edgar Brockm<ll1, DJISB. /\session on moonbounce was 
conducted by Hans Lauber, HB9RG, Johnny Raetz., 
HB9RF and Ed Krahe, DL9GU. The following is a sum­
mary of the discussion. 

OSCAR Ill 
Bill Orr, W6SA I, explained the reasons for the diflicultics 

experienced with OSCAR Ill which had been noticed by 
most participants. In many respects OSCAR Ill was very 
successful with over 150 different QSOs being recorded, and 
a considerable amount of data has been scnl to OSCAR 
Headquarters. for processing. However. many more QSOs 
would have occurred had it not been for a reduction in the 
1ranslator receiver sensitivity by about I 5db, caused firstly 
be excessive white noise from the translator transmillcr 
entering the receiver, and secondly by the failure of the 
145·95 Mc/s tracking beacon power amplifier transistor. 
which grounded the aerial owing to the diode action of the 
defective transistor. This caused cross modulation of 
radiated white noise into the translator receiver passband. 
Evidence of this defoct was the weakness of the tracking 
beacon signal, though this was not absent as most people 
believed, and also the sawtooth nacure of che noise output 
as received on the ground which was first attributed to the 
tumbling of the satellite. This was, in fact, due to the a.g.c. 
time constant of the translator receiver reacting against a 
saturation white noise level al the inpul. Thus the only 
QSOs were achieved by those people who could deliver a 
signal stronger than this noise input io the translator 
receiver. This effect hns since been reproduced exactly in the 
laboratory. 

Another failure was the premature loss of Che translator 
function owing 10 loss of b:lllcry voltage after two weeks. 
The wet cells used arc housed in a magnesium caseconlainmg 
pressurized nitrogen, and the pressure seal a lmost certainly 
failed, lnformntio n from 1he manufacturer indicates 
tha t this is a known defect. 

Bill Eite l, W6UF. made some very interesling comments 
comparing the professional 10 amateur approach in satellite 
design and construction in the USA. The professional tends 
to over-design, i11sis1ing o n ultra reliable components and 
using many new cechniques, whereas the amateur uses 
ordinary components, simple manufacturing techniques and 
yet, 10 date, has achieved remarkable success. Jt is par­
ticularly interesting to note that the failure in OSCAR Ill 
was due to the failure of Che only space-approved com­
po nent which was the battery! Another interesting fact is 
that OSCAR Ill needed some 2l years and 8000 man hours 
of development time, mainly contributed by W6VMH. 

OSCAR IV 
In spring of this year, the OSCAR association was invited 

• Chainm1n. Scientific StuWes:Commiuce 
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to provide an experimencal satellite 10 be carried by a Titan 
moonshot rocket, which will probably be launched in 
December 1965. The Titan "ill ini1ially be placed i1110 a 
.. parking orbit " of some 600 miles alliludc, which in­
cidentally, is within I he Van Allen radiation belt, where ii will 
remain for three quarters of a revolution. The motor will 
then be re-started and the rocket wil l rise 10 a semi-synch­
ronous orbit al 18.500 miles. Thai is, its rate of rotation 
relative 10 the earth will be so slow that ic will be within 
radio eoncact of a fixed point on the earth for about four 
days at a time. Owing 10 the short 1ime available for 
development, OSCAR I Vwill 1101 be a translator satellite but 
will instead contain simple bcac(lnS radiating on 144, 432 and 
1296 Mc/s. A te lemetry channel 10 1ransmi1 solar radiation 
data may also be included. The launch of the Tilan will be 
unclassified fro m the security aspect and thus adequate 
notice can be given. unlike OSCAR Ill which was pan of a 
military launch. OSCA R IV is a 19 in. cube weighing 15 lb. 
and powered by silicon solar cells which cover the o utside 
faces. lt is also spin stabilized. 

OSCAR V 
OSCAR V will be a low altitude 1ransla1or satellite similar 

to OSCAR Ill and this will probably be launched during 
Spring 1966. 

ARBA Project 
Project A RBA was originated in Germany by Professor 

Muehleisen to study phenomena associated with the propa­
gation of v.h.f. radio waves through the tropopause. The 
early ARBA balloons carried a simple beacon radiating on 
145·8 Mc/s. Ama1eur Radio observers. organized and co­
ordinated by Edgar Brockman, DJ I SB for the Deutsche 
Amateur Radio Club, rendered reccp1ion reporcs of signals 
received as the balloon passed through the tropopause al an 
altitude of between 5> and 14 km. As it rises, ii is possible due 
to the very marked temperalure inversion which occurs i~ the 
tropopause, to get multipath propagation phenomena which 
can cause a complete canccllacion of the signal for short 
periods of time. These balloons rise to an altitude of about 
30 km before they burst, 1he radio equipment then being 
returned to earth by parachute. 

After the success of the OSCAR project a German amateur 
or outstanding abiljty, DJ4ZC, designed and constructed 
under his own resources a translator device having very 
similar properties lo OSCA R II I, receiving on 144· I Mc/s 
± 25 kc/s, and rctransmilling on 145·9 Mc/s ± 25 kc/s with 
an idencity beacon on 145·95 Mc/s. A particularly interesting 
feature, unique to the DJ4ZC transponder, is the use of a 
crystal bandpass filter on the receiver input operating at 
144·1 Mc/s using 9th overtone resonance crystals. 

rt was planned to launch 1he first DJ4ZC translator 
named ARBA 15 on August 20. but this was cancelled as 
Professor Muhleisen was away on a meteorological ex­
pedition to S. America. However. the first translator was 
released from Holland on Augusl 29 and as has a lready been 
reported, was ~cry successful, performing almost without a 
fault of any kind. Tape recordings of signals received by 
DL9GU were played to the Convention in which several well 



known British call-signs, including G3M ED. \\Crc heard. 
The only defects found after the recovery o f the translato r 
concerned a transistor in the i.f. stage which tended to 
become unstable and led to the abrupt culling off of signals 
occasionally and also the udden cessation of signals which 
occurred due 10 the shock of the parachute opening which 
caused the breakage of the aerial system (crossed dipoles). 
The next trans lato r ARBA 16 was launched on September 25. 

The DJ4ZC translator was a beautiful example of first 
class home cons1ruc1ion. All present. including the OSCAR 
representatives, were very impressed with 1he DARC efforts 
in this field and Bill Orr. W6SA1, offered to discuss the 
project wi th DARC with a view to placing a DJ4ZC trans­
lato r in o rbit. 

Moonbounce (EME) 
HB9RG and DL9GU discussed the problems that they 

had overcome to achieve success and presented a strong case 
for the concentration of EME work in the 1296 Mc/s band 
where the theo retical signal-to-noise ratio of their system is 
+ 2db compared with - 6db on 432 Mc/s . Examples of their 
receiving equipment including the parametric amplifier were 
displayed. They concluded by stressing that moonbouncc 
communication was no one man project but that a hard 
working c losely knit team was essential. 

Tile Fut ure 
Bill Eitel, W6UF and Bill Orr. W6SAI discussed the 

future possibilities in amateur space communication. It 

RSGB President, Eric Yeomanton, GlllR, operatln1 O N 4 U B du r ine 
his recent visit to the N ational St,ation of UBA. 
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seems likely that an OSCA R can be placed on the moon in 
the next few years. In two to three years it is hoped to place 
an amateur beacon on a space probe travelling om of the 
~olar system so that signals can be t racked to the limit o f 
receiver sensitivity. There a re plenty of space vehicles with 
room for amateur satellite projects and any group of 
amateurs is invited to make proposals 10 the OSCAR 
Association 10 participate in the work. 

The future has great possibilities with radio amateurs 
playing an important part in the development o f space 
communication. The problems are less like ly to be technical, 
a lthough these will , of course, present a considerable 
challenge, but rather legislative in the authorization of 
v.h.f./ u.h.f./s.h.f. amateur space communication (the only 
band authorized for this purpose at present is 144-146 Mc/s). 
It will be vital at future frequency allocation conferences of 
the l.T. U. to defend the frequencies above 30 Mc/s a llocated to 
amateurs. as it is in these bands that the communications of 
the future will be concentrated. The extensive use of trans­
lator o r relay satellites could give a world wide coverage and 
Bill Eitel considered that v.h.f. Amateur Radio of today was 
in much the same position as h.f. Aniatcur Radio was in 
1922- no one could really foretell the future. 

This scssio:1 was closed on this stimulating theme which 
foretells that Amateur Radio will co ntinue to play a vital 
role in the development of world wide communication and 
that the v.h.L/u.h.f. /s. h.f. bands will be the key 10 the 
future. 

RSGB Int ruder Watch 
Correspondence for the lntruder Watch should be 

addressed to the Honorary Organizer, RSGB Intruder 
Watch, Radio Society of Great Britain, 28 Little Russell 
Street, London. W.C. l. 

Receipts 
Receipts for ~ubscriptions paid by cheque, bankers· ordor 

or postal order are not now issued unless specially 
requested. 

RADIO AMATEURS' 
EXAMINATION 

Thursday, December 9, 1965 

MARY WARD HALL 
5 TAVISTOCK PLACE 

LONDON W.C.I. 

The examination will commence 
at 6.30 p.m. 

Applications to sit the Examination at the above centre, 
which Is near Russell Square Underground, should be 
sent to the General Manager, Radio Society of Great 
Britain, 28 Little Russell Street, London W.C. I, to 
arrive not later than Monday, N ovembe r I, 1965. 
Applications must be accompanied by a remittance for 
the City and Gu ilds of London Institute fee of £1.10.0, 
plus, in the case of non-members of RSGB, a local fee 
of Ss. 
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PROGRESSING c:::::::*~i 
oj ' ... 

THROUGH AMATEUR RADIO 
Part 6 Power Supplies 

By K. L. SMITH. B.Sc., GJJIX • 

RADIO and electronic equipment requires electrical 
energy to operate tile circuits and devices used, and 

the rate at which this energy is used depends u;>on the size 
of the equipment. A rig for portable use would be designed 
10 make the minimum possible demands on the source or 
energy, which may be a car battery, or dry cells. Mains 
operated equipment installed at a fixed sw1io n can be rela­
tively high powered and the power supply is correspondingly 
heavy and bulky, but it can be stood o n lhe floor or the shack. 
The power supplied to a rig may be a small current conveyed 
un1er a large voltage. or may be a relatively large current 
from a low potential source, depending upon the nature or 
t he devices being operated. Remember Watts - Volts ' 
Amps. The rating or the components used must be watched. 
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and the power supply designed according!)' . The voltage 
working is important and 10 exceed it results in breakdown 
of insulation etc. Maximum current ratings arc also impor­
tant and protection here can be carried out with appropriate 
fuses. The third rating is the power dissipation capability. 
To overdo it in this direction means burnt o ut resistors. 
melting valve ;modes. and U/S transistors etc. J us1 how 
much power can be d issipated as heal is a ji111ctio11 or the 
case with which it can be removed, i.e., it depends on the 
ventilation and heat conduction paths. Thus high powered 
transmit ting valves have a fan supplying a cooling draught. 
and transistors that arc required 10 handle power arc 
mou111cd on a heat sink. 

Valves require a low voltage al a fair current 10 heat 
the cathodes. There arc two types. a direC'tly heated cathode 
which must be heated by a direct current. T nis type of 
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(a) 

caihode is generally designed for battery operation, and 
valves of the I T4. I RS etc. series are rated at 1 ·25 volt at 
currents or some 50 10 100 mA. The o ther type of cathode is 
i11diree1/y /teated, and can be operated by a direct or alternat­
ing current. Most valves of this type are rated ill 6·3 volts 
at current ranging from 150 mA to nearly an amp. or so. 
There arc valves which operat:e with J 2 volts across ihe 
cathode heater, and some can be wired lo operate on 6 or 
12 volts by appropriate connections to ihe base. Other 
valves have high voltage heaters which operate at constant 
current so that they can be wired in series and connected 
directly across the 230 volt mains. Television receivers usually 
have these •· universal ., types incorporated. 

The o ther electrodes in valves require operating voltages. 
Thus the anode must be biased positively in order to attract 
the electrons across the vacuum from the cathode and set 
the anode current to the appropriate value. The comrol 
grid (grid I) is biased i.11 the negative direction to control 
the electron stream and set the operating point to the correct 
value, about which the signal varies. The screen grid (grid 2) 
in tetrodcs and pentodes is biased positively, otherwise it 
would oppose the electron flow too much. All these voltages 
must be smooth steadv value.s. Jn other words, it is e-ssential 
to use a d.c. source. 'H batteries are used, there is no diffi­
culty, but if the a.c. mains is employed the a.c. must first be 
changed 10 d.c. (rectified) and any ripple remaining must be 
smoothed out, because it would produce a hum on the sig­
nals. Voltages for anode supplies. known as the high tension 
positive, h.t. + , range from about 90 volts for battery valves, 
250 volts for normal small receiving valves and 750 to JOOO 
volts for medium power transmitting types. Screen grid 
voltages are often around 75 per cent of the anode values, 
and are cbtained from the same 11.1.+ line using resistors. 
Negative grid bias is usually around - 2 to - 12 volts, but 
transmitting amplifiers may require - 100 vohs or so. Grid 
bias is very oflen obtained automatically by the circuit action 
but batteries are sometimes used, especially in transmitters. 

Transistors demand a different approach to che problem. 
They have no heaters, and do not require a high tension 
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supply. All transistor biasing voltages are relatively low; 
the usual small transistor supply is 9 volts. Voltages of 24 
or in exceptional cases up to say 60 volts may be encountered 
in power amplifiers or in specia l circuits. Correspondingly, 
the current requirements are greater and a few amps may be 
quite ordinary in power stages. Therefore, a transistor power 
supply must develop a smooth d.c. at a relatively low voltage. 
Bias voltages were mentioned, but as we shall see. later when 
discussing the devices in more detail, it is c11rre111 biasing that 
operates transistors. The appropriate currents must be 
applied to set the operating point, not voltages as in the case 
of valves. 

We now describe the construction of two power packs, 
one suitable for supplying small valves, such as those used 
in receivers, or 10 watt transmiuers. The other is a transistor 
supply for experimental work with semiconductors. The 
apparatus appearing in the constructional articles of this 
series will make use of these units, and it is worth making 
them up because it is very convenient to have a standard 
power source a lways available for experiments, tests etc. 
Also, they should make a good project for beginners to tackle. 

High Voltage Power Supply 
Nowadays it is almost universally true to assume that 

the supply mains from the Electricity Authorities feeding 
domestic and other premises is alternating current. The 
freque11cy or this a.c. is standardised at 50 cycles per second, 
and electric clocks count the number of cycles in order to 
tell the time. The pressure of the mains supply is also becom­
ing standardised at 230 volts, although for heavy power work 
440 volts is sometimes used, on wha t is known as the·• three 
phase ., system. The great advantage of a.c. is ihat trans­
formers can be used to step the voliages up or down, but, 
if raw a.c. was used in radio equipment, a loud 50 cycles 
per second note would be continuously emitted from the 
' phones or speaker. Steady d.c. is required as mentioned 
above. 

ll is a property of thermionic valves and certain arrange­
ments of semiconductors that they will allow current to pass 
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in one dircctton only. Use 1s made of this in both the power 
packs described here (and for tnat maucr, in tne vast 
majority of otncrs). Tnis property is called rectifier action. 
and tnc device is known as a rectifier. Rectification produces 
pulsating d.c. from an a.c. input. 

Inspection of tnc circuit of tne h.t. power pack in Fig. 
shows t11at two rectifiers arc used (eitner valve or semi­
conductor). On one nalf cycle of Lnc a.c. waveform appearing 
across tnc 250-0-250 volts secondary of T l , l11c top diode 
anode, for instance, is driven positive and it conducts 
electrons from catnode to anode easily. At the same time 
the otncr rectifier is off and no now takes place tncre. On me 
next nalf cycle, tne top diode cuts off witn tne negative peak 
now on its anode, but the bottom one comes on. Electrons 
flow out of tne 1ransfom1er centre tap (w11icn becomes t .. e 
negative 1em1inal). and into cilner one or tne otner ca1.1ode. 
depending on 1t1e polarity of the a.e. waveform. T11us current 
always nows out of i.1enega1ive terminal and into tne positive 
one. albeit in pulses. Because botn half cycles of tne a.c. arc 
used. tnis circuit is known as a full wal'e rectifier. The 
capacitors Cl and C2, togetner wit.1 the c:1okc L, serve 
to .v111001h 111c pulsating d.c. in Lo a steady level. Cl, tnc 
reservoir capacitor cnargcs up on the first pulse, 111cn empties 
over tne period between pulses and nas its c:1argc rcplenish~d 
by the next pulse. LJ resists any rapid cnungcs in current 
flow, and this tends to produce a steady level. C2 c.1arges 
up and helps to remove any remaining ripple. Because both 
half cycles produce a current pulse, tne pulse frequency is 

() 

() 

0 

Q 
SMOOTHING 
CAPACITOR 

6V TO FROM 
r,C. CHASSISLE~ ~MAINS 

_--1[' ~ SWITCH 

({~ <r.. _i 
' ...... ! ~---'"' 
'' ' ' 0 0 'I ,_, 0 ''6'' ', ' !.' '@' l~L~ __ l ____ L:_; __ J j 

I I 
I TRANSFORMER I 

: ABOVE CHASSIS : ,,.. 
I 00 1 v 

b 0 0 ~ 
<D 0 0 () 
I WIRING & : 
: 0 0 LINKS ABOVE 0 
I CHASSIS : 
I I 
: ;-TT ___ -l'Q"T-"Tl,.;::,,: 
1©1 ',.' \ ·.~· \I '811 (I .... _ "' 0 0 \ .. ,~:.;" 

0 6~1 2sov 1 2sov' 

0 

RSGB BULLETIN NOVEMBER. 1965 

double the a.c. value. Any ripple tbat remains will give rise 
to a 100 c/s num in t.ie equipment. 

If one rectifier and 1.1c nalf of the transformer winding 
associated wiu it is removed. t.1c circuit becomes a half wave 
rec11'jier. Tue smoot .. ing operation is more difficult to uc,1ieve 
for C l 11as 10 keep tne current up over 1.1c w,1olc time of t11c 
"missing·· 11alf cycle. Any ripple and hum produced this 
1 ime will be at 50 c/s. 

Tne effective value of the a.c. supply is known as the 
r.111.s. value and is 0·707 of Lne peak figure. Tnc transformer 
is rated wit.1 r.m.s. values, but Cl c.1argcs to t11c peak value, 
and if i.1e smoot.iing is eftective, it loses very liulc voltage 
over t.1c period between 1.1e pulses. Certainly wnen no 
current is drawn t.1c voltage between tne output tcmlinals 
will be 1,1c peak value. Ln t.1is case, J ·414 x 250 ~ 350 volts, 
so 1.1at tne voltage working for Cl, C2 and tne components 
in tne equipment being used, s.1ouJd be rated to comfortably 
stand to1is value. 

If varying demands for current arc made on the power 
pack, 1.1en variable voltages arc "dropped " across tne 
resistances of tnc choke, rectifier and transformer windings. 
Tnis means the output voltage varies witn tne current drawn, 
going down as tile current goes up. Tne extent to wnicn any 
power pack suffers from 1..is effect is d iscussed in terms of 
its l'('g11k1tio11. If tne mains voltage cm111gcs. tnc output will 
also cnange. Tncse variations can upset tnc stability of the 
equipment being supplied. 

In order to nave a supply whose voltage is fixed, or 
stabilised for current variations witnin a certain range, the 
neon tube(V2 in tnc diagram) is used. A gas discnargc tube 
has the property of maintaining tne voltage across itself vecy 
constant w.1cn it is glowing, so the above mentioned varia­
tions in the current arc largely offset by using it. Tne voltage 
at w11ich a neon tube operates is fixed during manufacture. 
Tnc one c11oscn here gives 150 volls output for current varia­
tions of 5 10 about 30 mA. It is impormnt 10 choose the 
correct \aluc for R, wnic11 is found as follows: 

Tnc data gives the figure 40 mA as maximum for the 
tube chosen. Lf the unstabilised h.t. is assumed to be 320 
volts. t 1cn with the above current Dowing, R must " drop '' 
the difference, 320 - 150 = 170 volts. 

Therefore R = 170 = 4250 = 4· 3 Kn 
40 
Ill\)() 

to choose a standard value. 
Tnc power rating of tnis resistor must be at least: 

l'R watts = (i~)t x 4300 ~ 7 watts. 

The chassis for this power pack, and for many of the future 
items of equipment designed for Ulis series is based on a 
module system. Tnc standard plate is called a .. Cnassilet" 
by the young members of the club where the idea originated, 
and the mcrnod has a number of advantages. If a few plates 
are ni<tdc up at odd moments, quite a collection can be 
accumulatccl, and when construction starts, each sub­
assembly is quickly made up then bolted down, and inter­
coiu11:ctcd. Neat construction necessarily follows from the 
use of modules of this type. 

Fig. 2(u) and (b) shows the standurd dimensions of the 
Chassilcts for complete interchangeability. 

Tnc mains transformer is an upright mounting type, and is 
fixed on to two chassis by screws passing through holes which 
arc an example of 111e occasional "non-standard " drillings 
that must be carried out on the plutcs. Into the" standard " 
holes. fccdthrough connectors arc fitted and the transformer 
connections made 10 them so that the whole thing becomes a 
unit re.ady to be dropped into place and screwed down onto 
the side members. Tne octal vulveholder for the rectifier 
valve or semiconductors is screwed down on to a plate, 
together with tnc smootning condenser. Tnc last plate in the 

(Co111inutd on pag' 748) 
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Some Thoughts on ECHO II 
By Raphae l Solfer,~KlQBW/KIWXZ• 

I N September. 1964, the writer prepared a four-page report 
summary on the state or the amateur radio ECHO JI 

programme, primarily as a supplement to the original system 
plan and intended for readers of that document(!). Due to 
the apparent need for some form of statement at that time, 
however, copies of the report were released to NASA and to 
certain or the recognized radio amateur organizations and 
publications. As is usual in such circumstances. release of 
the report led to several perfectly justified comments by 
individuals and groups who fell tha1 the original wording 
did not adequately convey the true nature of !heir contribu­
tions. The writer wishes to assure all, however, that what 
occurred was most unintentional: in fact, he was most grate­
ful for their suggestions which led to 1he preparation of this 
''second edition." Jn this paper, the specific references lo 
points discussed in the thesis have been reworded to make 
their meanings more clear to non-M IT readers-the thesis 
being accessible only at that institution-and whatever other 
deficiencies existed in the first version have also been repaired. 
It is felt that the following does constitute a fair and objective 
statement of theprogramme'sstatus in the first monih of 1965. 

The NASA Goddard Space Flight O:nter described 
ECHO /l's launch on January 25, 1964 and subsequent 
performance in orbi1 as highly successful. The satellite's 
orbit has been very close to nominal, and its performance as a 
microwave communications relay has been quite satisfactory. 
Although the same feeling docs not extend 10 all the results 
emanat ing from our own amateur programme described 
here, neither the satellite nor the amateur is lo blame; in 
face, congratulations are in order for the findings which have 
been made, findings of importance not only for ECHO 11 
but in all future amateur space communication experiments. 
Before turning to these, however, it must be noted that no 
official two-way contact has been made in the amateur bands 
using ECHO II nor has ~erified two-way exchange of 
information taken place as was the case five years ago[2). 

From a communication viewpoint, the best showing to 
date was made by W6DNG of Long Beach, California and 
WOIC of Denver, Colorado during the summer of 1964 when 
a signal tentatively identified as that of WOIC was recorded at 
Long Beach. As the call-sign was not observed, positive 
identification could no1, of course, be established. Calcula­
tions made by David Bray, K2LMG, based on the path 
parameters, predicted a Faraday rotation of 180° per second, 
which conforms well with observed results at W6DNG. 
Path loss calculations based on WOIC's kilowall 144 Mc/s 
transmitter and the large sieerable multiple-Yagi arrays used 
a t both ends confirm that signals of the weak nature heard 
in the tests were 1heoretically predictable, i.e., the s cat.ions 
and aerials were adequate for ECHO II reflection over the 
path involved al the time. given the satellite position. 
Failure to make two-way contact, however, was attributed 
lo the fact that both stations used linear polarization rather 
than circular, resulting io serious degradation due lo the 
Faraday rotation already discussed. What couJd have been 
a full QSO was reduced to a few signal ·· pings," because of 
polarization fading. However, the fact that signals were 
heard over this 800-mile path is ground for hope: ii can be 
done I 

Other amateurs were not so fortunate, chief among these 
being the K2LMG-WOIC duo attempting an unprecedented 
1500-mi!e New York-Colorado contact, a lso at 144 Mc/s. 

• 60 Bcrkshlro S1rce1, Cambridac, Massachu1e11• 02t4t, USA. 
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The problem here, as at most other stations, was simply 
inadequate aerial gain to overcome the higher path losses 
stemming from the greater distance. l o November, 1963, 
however, these two stations did reflect inaudible signals from 
the moon at 144 Mc/s; cross-correlation analysis by com­
puter showed a signal-to-noise ratio of - 1 ldb over the 
moonbounce path. With the satellite al its optimum posi­
tion, ECHO II signals should be 5 lo 6 db stronger than 
moon-bounce over this particular path and satellite altitude. 
Nonetheless, no signals were heard using ECHO //. By 
contrast, the theoretical signal-to-noise ratio for W6DNG­
W01C under similar conditions with ECHO II is plus 3db, 
giving rise to a belief that the practical ratio thresholo for 
audible reception at this frequency is somewhere between 
- I and - 3db. This, of course, is for a c.w. signal being 
received al comfortable speed by a trained operator using 
adequate equipment. Perhaps this figure could be reduced 
using phase-lock detection. but earlier speculation based oo a 
statistical sampling theory that values as low as - .15db 
could be utilized bas been proven invalid for v.lt.f. conditions, 
at least for the unaided car. 

Several amateurs were specifically on the lookout for 
special propagational effects. Among these was scintillation, 
on which observations were requested for NASA by W IAW 
bulletin. Except for the Faraday effect already noted, no such 
condition has been observed to date. Also of interest were 
signals reflected by sporadic ionization resulting from 
collision between the satellite and fast-moving streams of 
radioactive particles, such as Van Allen leakage. These 
returns were expected to have appeared sporadically at 
frequencies removed by Doppler effect as much as 75 kc/s 
from the transmiued frequency, in bursts lasting up to 
several seconds. Their observed frequencies would be rapidly 
varying as a result of changing relative stream velocity, with 
respect to the path geometry. That no such signals were 
observed is hardly surprising, considering that they might 
show up at any point io a J 50 kc/s spectrum which must 
be covered with a receiver having a 500 c/s passband imposed 
by other system constraints, and also in view of the aerial 
gain difficulties already mentioned. These negative findings 
confirmed the view expressed in the June, 1962 QST anicle 
that Lhe best chance of these signal returns occurring will 
come some years in the future, when, because the satellite 
will have fallen to a low altitude, high-veloci ty stream 
interactions will oo longer play the dominant role, and 
anticipated ionization returns wi ll be at or near the Doppler 
component resulting from passive satellite reflection. OnJy 
then would there be much hope of finding ill 

One of the big question-marks prior to lift-off was the 
aim-and-shoot tracking technique, in which the communica­
tions aerial is aimed before the pass at a predetermined 
azimuth and elevation, derived from orbital predictions 
received from Government tracking stations several days or 
weeks in advance. Available evidence, based on optical 
sightings as well as radio observation, has. however,confirmed 
that the satellite is consistently within azimuth and elevation 
limits prescribed by the aerial patterns; tracking information 
supplied by NASA and the Smithsonian has met or exceeded 
all accuracy requirements of the techniques. 

This summary of post-launch results has so far not con­
sidered the many benefits to tlte v.h.f. amateur, both direct 
and indirect, or the pre-launch efforts both in education and 
engineering development. ·The writer feels that the selec­
tively-aimed publicity accompanying the programme in the 

(Conrlnu<d 011 page 7S6) 
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QUICKSTARTING ON 
An approach to 1·eception p'J'oblems on the 432 "h'lc/s band 

By Jack Hum, GSUM• 

SUGGESTIONS for making a quick and easy approach 
to reception on the 144 Mc/s amateur band were 

offered in the two articles about the " Quickstarter •· 
converter which were published in the RSGB BULUTIN in 
January and February, 1964. From the ensuing correspon­
dence it became evident that many readers had ideas about 
adapting the original design for other bands, and the writer 
has since heard that 4m versions arc in operation. 

Adapting the "Quickstartcr" for 4m is not a complex 
task, but this docs not apply to 70cm. Yet the request to do 
so has been made sufficiently often as to indicate that a very 
real demand exists for a u.h.f. version. The following notes, 
which arc offered by way of assistance to those who aspire to 
receive on 432 Mc/s, suggest how the desirable •• quick 
start " may be achieved without, in fact. using the original 
·• Quickslarlcr " design as a basis. 

T he Aerial 
In all v.h.f. nnd u.h.f. activity the aerial is the key com· 

poncnt. Since the dawn of Amateur Radio the key to success 

• .. \Vy1des,'' Hur nlH1m Green Lone~ Dulls G reen, Kncbworlh, Hcrts. 

lO· SOY RI 120 • tSOY 

has been ·• get as much wire out as you can- and as high and 
in the clear as possible." The same goes for v.h.f. and u.h.f.­
except that for " wire " read •· metal '', meaning the element 
rods of the intended aerial array. 

Disappointment with results achieved on 2m has been 
nailed down in nine cases out of ten lo disregard of this 
axiom. On 70cm it is of even greater importance. 

The thing to do before all else, then, is to invest in the 
highest-gain aerial you can afford, and erect it on the highest 
point in the establishment, while keeping the base of the 
supporting mast within reach for turning. So inexpensive 
are commercially-made arrays these days that the reader 
will no doubt prefer to purchase one of these rather than go 
to the trouble of fabricating a device of his own that may 
not be so well engineered. 

And what size lo start with'! A 6-over-6 is a convenient 
starter, not forgetting the low loss feeder to go with it. The 
standard Belling Lee type co-axial terminations will be found 
to be perfectly adequate with low-loss at 432 Mc/s, provided 
they arc properly waterproofed. This is most important. 

The quick-start to 70cm, then, begins at the aerial. and 
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Fis. l (a) The 4)2 Mc/1 crystal controlled 
conYerter"' due to Frank Smith. GlDD, is 
recommended by GS UM as a simple-to· 
build and very effective 0 Q ulck1tarter '' 
for the a.1pir.ant to the 70cm band. This 
i1 the circuit a.1 it appears in the Amor~ur 
Radio Handbook. Cl, 4, S, 6, 10, II , l l, 13, 
m id1et m ica; Cl, l, 7, ceramicons; CS, 9. 
l·8 pf Phillps tr-immer1: CRI, silicon 
diode type CV102 or CVIOl; LI , ll turns, 
2.1 t .w.c. enam., close wound, tapped at 
four- tur-n1 ; L2. she tur-n1, 10 s.w.1. enam., 
clo1• wound i U , two t ur-n1, 10 1-.w.1. 
enam., clot• wound: L4, 5. 1ee Fia. l (b ) ; 
L6, 1_2 turn1, l2 1.w.s. d.s.c., close wound, 
centre tapped; L7, l7 turns-. l2 1.w.1. d.t.c. 
clot • wound; LB, rour turns, 32 1.w.a. d.s.c., 
wound at • arthy end of L7 (all coils except 
L'41 S. are close wound on t in. diam. 
Aladd in formen., and 1houtd have hi1h 
frequoncycorH); Ml , O·SOOµA: X I, lS Mel• 
overtone c rystal (• • • text). 
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Fia. 2. Con1tructon who prefer t he simplicity of t h e Colpitts 
harm onic o scillator to t h e over tone mode are r ecomme nded by t he 
writer to modify t he cr ystal o scillator 1ta1e in t he "!ann-:_r shown 
here~ RFC i1 a ny 1matl choke o r 100 t urns of t h in wi re o n a 
I M e 1o hm r e1i1tor ; L 11 12 turns on ! in. former. G l a b ove refers to 
t he arid o f the oth• r hall of the valve. 

guarantees that whatever other disappointments may lie 
ahead they will not begin •·up to p ''. 

T he Co nve rter 
Having installed a good and adequate aeria l system we 

may next address ourselves to the converter it~elF. As ~as 
already been indicated, this will not be a modified version 
of the 2m •· Quickstarter ., for the very good reason that 
there already exists a design of convcrt<:r w~ich, as a tool 
for achieving a quick start to 432 Mc/~ llstcnmg. ca~n.ot be 
bettered. It is the one due to Frank Smuh, G2DD, ongmally 
developed over ten years ago and still no t. outdated. A 
current version of this converter appears 111 the RSGB 
Amateur Radio Handbook, and its circuit is reproduced in 
Fig. I . It is a crystal-controlled design inte1~ded t? feed into 
the main station receiver used as a tunable 1.f. strip. 

Two small changes to the G2DD converter which th.c 
writer made as a matter of personal preference were (1) 
to use a 12AT7 as the first valve in place of the 6J6, simply 
because it happened to be avail.able; a nd (ii)_ to _re-arrange 
the crystal oscillator to the Col pit ts configuration 111 place of 
the overtone mode o riginally recommended. 

A word or two of explanation is required to justify this 

IK * IOOOpf 

47pf --------11..-.. TO GRID I 
L--......,--'11'---., 6J6/°lcc91 

f i1. l. The B ut ler oacitlator for use with overtone ~ry1tal1 . • L I is 
ten turns a nd L1. five turns on t in. former •. If the 0 1c1ll_ator falls to 

start or it unttable Insert 10 oh ms re111tors at points X. 
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second modification. The newcomer to v.h.f. and u.h.f. 
converter construction can be faced with many futile hours 
of trying to tame an overtone crystal oscillator that insists 
on .. going off" when the crystal is removed ! If overtone 
crystals produced specifically for the purpose are not uscd­
for instance ir a surplus FT243 type is pressed into scrvicc­
the output frequency will not be an exact multiple of the 
marked value. This can cause some confusion when searching 
for calibration points o n the tunable i.f. range. In the course 
of building two of the G2DD converters the writer rearranged 
the crysta l osci llator circuit as shown in Fig. 2. 

Cs: of a crystal at 7777 kc/s is not, of course, mandatory 
- unless you wish to confine your expenditure to 5s. for 
one of the excellent IOX variety avai lable from the usual 
sources. One of the minor drawbacks to sta rting the osci l­
lator chain on a low frequency such as this is the greater 
possibility of unwanted ·· birdies," or spurious signals, 
appearing in the receiver tuning range. To provide the 
required local oscillato r voltage for 70cm the freq_uency 
of a 7· 7 Mc/s crystal must be multiplied by no less than 
54 times-and at each mult iplication stage arises the possi­
bility of generating the unwanted harmonics that cause the 
"birdies" in the i.f, strip. There is indeed much to be 
said for starting at a rather high frequency. One of the 
35 Mc/s crystals available cheaply from Bu1 .. t.ETtN advertisers 
can be used in a Outler overtone oscillator circuit as shown 
in Fig. 3, r.:quiring a multiplication factor of only 12. Table J 
shows the multiplication factors required for a 12-14 Mc/s 
tuning ra nge. It is not necessary to stick to 12-14 Mc/s, of 
course, a common alternative being 28-30 Mc/s which lies 
within a range on an :unateur-bands o nly receiver. 

The whole converter will lit snugly into a chassis measuring 
4~ in. x 3~ in. x 2 in .. these being the d imensions of one 
of the Eddystone diccast boxes. A photograph of G2DD"s 
unit is shown in the Amateur Radio Handbook, and it is 
recommended that the constructor follows the layout to be 
fairly certain of achieving o ptimum results without experi­
mcnling with the positions of the lines o r o ther components. 

Sucking Devices 
It is of paramount importance to check the frequency of 

each multiplier stage as it is brought 10 resonance. Up to the 
140 Mc/s stage the absorption wavcmcter used to align 
.. The Quickstarter " is pressed into service (the picture 
repeated herewith as f ig. 4). 

Above 140 Mc/s a new absorption wavemcter will be 
required to indicate, by sucking r.f. from the local oscilla tor 
line in the converter, that 420 Mc/s has been reached. Details 
of this particular sucking device arc in Fig. 5. 

To overshoot or undershoot any of the oscillator chain 
harmonics is to court disappointment. An accurately 
calibrated .. absorber " will guarantee success- and even 
if it is no l possible to get the device shown in Fig. 5 calibrated 
at the QTH o f a nearby 70cm worker, do not despair; the 
mechanical details given in the photo will ensure that you 
hit the band. 

To tune up the converter, watch the movemcm o f the 
needle o f the microammcter in the d iode mixer lead as you 

TABLE I 
Osc1Ua1or Chain M uhl r>Ucarion S<ep1 for 12·14 Mc/s l.F. 

S1or1i11~ Fm1uon<y 7777 k</s 
Tri1>ic in First Half 121\ T7 
Triple on Second Holl' 12,\ TI 
Double in Fil'>I H:olf6J6 
1 riplc in Sccon<I Holr6J6 

S1a11in2 fr.quonoy .lS '' lc/s 
Tune Fi~1Half12AT7 
Tune Second Half I 2A TI 
Tune Fini H:ilf6J6 
1 unc Seco nd Holf6J6 

(Colpitts Oui/lmor) 
23.lll kc/s 
69.993 kefs (say 70 Meis) 
140Mc/s 
420 Mc/s 

(Butler Oscillator) 
35 Mc/s 
70 M</s 

140Mc/s 
4201\lc/ s 
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Fis. 4. This v.h.f. 0 suckins device.'' or simple ab1or'ption wave­
meter1 ensures that each multipfie.,.1ta.1e i1 re.sonatina at the correct 
frequency shown in Table I. The coil i1 place close to the inductor 
whose frequency i1 beina checked and r .f. 11 sucked " from it by 
rot:atin1 the wavemeter' ca pacitor'. A microammeter connected in 
the arid return of a 1ucceedin1 1ta1e1 or in the diode mixer output 

lead. will show a deflection when resonance occurs. 

Fis. S. A u.h.f. u sucker " is also required. This one consists of j in. 
copper rod, with arm• 2f in. Ions spaced I in. between centres ~nd 
sweated to both •ta.tor lues of the butterfty capacitor. Thia e:.apa.ci t or 
ha.1 three movina and two fixed plate1 with Tr in. 1pacin1. A dial 
should be fitted to the spindle. to point to 11 o'clock with the vanes 
fully unmeshed. A frequency of 430 Mc/1 occurs when the pointer' 

i.- set at about 2 o'clock. 
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suck r.f. from each multiplier anode inductor in turn. Uthe 
needle shifts when the absorption wavemeter is set to 420 
Mc/s, you are there! 

Add a n R.F. Stage 
Operated without a preamplifier, the G2DD converter 

will produce encouraging results ir it is off to a good start 
with a high gain aerial in front of it. But remembering 
that the input is fed straight into the mixer d iode a moment's 
thought will show that a preamplifier offers the possibility 
of useful pre-selection, plus considerable extra gain. This 
amplifier need not be one of 1he beautiful, if elaborate 
designs that have appeared in print through the years, which 
cause much consternation to non-professional experimenters 
unable to undertake the precision mechanical work required: 
something quite simple will give more than adequate results 
- and the simplicity of its construction is such that members 
have been able lo take down details of how to build it over 
the air! 

The r.f. amplifier, utilizing the conventional grounded grid 

R2 
8'2K LZ 

CSI 

LI 

Rl HT+ 

cs 
1800pf 

Fir. 6. C ircuit of the 6AM4 hea.d :amptifie ,. r'Ccomme:nde:d by the: 
writer. The decouplin1 resistor Rl should be selected 10 that the 
volta1e ~t the: junction of Rl with Ll is not 1re:ate:r than 180 volts. 
ll, l. 4', quarter-wave: r.f. chokes. 6 in. of 18 1.w .1. enamelled wound 
on W in. dowel and then slipped off. Ll, anode line, 10 in. of ! in. flat 
copper 1trip fitted with ue at each end. Connect pins I.), 4, 6 and 
9 of VI toaether with copper braid and ear'th fir'mly to a ta.1 under 

the: valve-socket bolt. 

c ircuit of Fig. 6, employs a 6AM4 valve, although an A2521 
may be substituted if preferred. 

The amplifier is constructed on a small aluminium chassis 
measuring 6 in. x 2~ in. , with the 1:19A p.l.f.e. valve socket 
mo unted an inch from one end. A co-axial socket feeds the 
incoming signals straight into the cathode of the 6AM4, no 
input tuned circuit being necessary. 

The output inducto r consists of a strip of brass o r copper 
J in. wide by 21 in. long, secured at its mid-point to a midget 
stand-off insulator bolted to the underside of the chassis. 
Before fitting. lhe flat line should be drilled 6BA at each end 
10 accommodate a solder 1ag. One of 1he tags serves as the 
connection to the 6AM4 a node pin, the other is soldered to a 
Philips concentric trimmer, 3-30pF, which will tune the line 
to resonance. 

II is now necessary lo connect the h.t. feed to the flat line 
al a null point for r.f. This point can only be found by 
experiment. Therefo re, co nnect 1he h.t. feed "somewhere 
near," which can conveniently be the mid-po int of the flat 
line. Later, when a signal has been identified, the exact po int 
can be found by the time-honoured method of running a 
small screwdriver or pencil point along the na1 line until no 
effect on the signal can be dc1ected. Almost certainly, by 
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J 
T he r.r. amplifier for•• Quic:k1u.rtin1 on Seventy .. i1 a n extremely 
s imple device w hich may be constructed on a 6 In. x 1 1 in. chassis 
with the 1trip fine inductor runnins down the centre. The con­
centric trimmer at the teft is connected to itt remote end. The 
other end of the line aoes t .o Pin S o f the 6AM4 valve o n the r i1ht . 
Output it taken from the strip line throu1h t he co-axial socket in 
the centP'e on the chaui1 t op. The co-axial 1ock•t In the fore.sround 

is for a e rial input. 

connecting the LI.I. feed LO the centre point you will be 
within t in. of the right spot. 

The signal amplified by this simplest of all u.h.f. front­
cnds must now be coupled into the G2DD converter . For 
this purpose a co-axial socket is provided on the top of the 
chassis (Fig. 7) to link the amplifier LO the converter. This 
co-axial socket is tapped on to the strip line through a IOpF 
capacitor, CJ connected as near as possible to what looks 
like an 80 ohm impedance po int on the nat line. Obviously 
this low impedance point will be at the cold end of the 
line-which is the middle! Experiment showed this to be 
within i in. of the h.t. feed point, and either side will do. 

Fir. 7. The underside layout of the •• Q uickt t arter *' r .f. amplifier 

Unless you live within range of a consistent 70cm signal, 
such as some known 70cm activity in your area, your quick­
start on the band may be ill rewarded. Without these aids­
or that rara avis to the ham shack, a u.h.f. signal generator­
nothing will be available on which to align the signal frequency 
circuits of the convcrier. The trimmer on the r.f. amplifier 
has a lso be peaked up lo produce that satisfying rise io the 
noise level accompanied by a big increase in signal that 
shows resonance has been achieved. 

Yet if for the moment you are stumped for a signal, try the 
third harmonic from a 2m transmitter. This assuredly, by 
enabling you to get everything lined up, will give you the 
satisfaction or knowing that " all systems are go . ., 
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Errors in the October issue of the 
RSGB BULLETIN 

lt is very much regreued that a number of serious errors 
occurred in the October issue of the RSGB BULLETIN. 

Members building the G3MVZ s.s.b. transmitter or the 
G2BCX and G3FEW Top Band transistor lransmiuers arc 
asked 10 note the following corrections. 

GJMVZ Transistorized S.S.B. Tra nsmitter 
Circuit diagram, page 639: 

(i). The v.f.o. amplifier transistors TR I 0 and TR 11 arc 
shown incorrectly connected. The emitters should be 
connected 10 R4J and R46 respectively. and the collectors 
must be earthed. 

(ii). The choke in the + 250 volt supply is 10 Henries. not 
IOmH. 

(iii). T he transmit-receive relay contacts feeding + 12V 
10 the audio amplifier arc in the transmit position. The 
contacts near the power pack that short-circuit the driver cut­
off bias, however, should be closed on transmit. 

(iv). The value of R78, 1350 ohms, was calculated to suit 
the transformer used in the prototype. The more convenient 
valve of 1500 ohms could be used quite safely, however. 
Connectio ns·· X-X ··of Tl a re the supply for VI and V2. 

(v). C rystals X2-X6 are the same frequencies as employed 
in the Mk. I G2DAF transmiller. X2 (80 and 20m), 9 Mc/s: 
XJ (40m), 6·25 Mc/s; X4 ( I Sm), 8 Mc/s; XS ( I Om), 11 ·5 Mc/s; 
X6 (IOm). 11 ·75 Mc/s. C52, 5J and 54 arc 60pF Philips 
trimmer. and C80 is a 68 pF silver mica (see coil table. L6). 

(vi). The 14, 21 and 28 Mc/s p.a. driver grid and anode 
coils LS and L9 are wound on separate formers according 
to the coil table. The 3·5 and 7 Mc/s coils, however, are at 
either end of the same former, T2 and T3 are wound on 
standard Aladdin formers, the wire gauge being 28 s.w.g. 

(vii). In the text on page 640, L6 should read LS and LS 
should read L6. 

10 Watt Tra nsisto.- T.-a nsmitten fo.- I ·8-l Mc/s 
G28CX Transmitrer 

(i). The cmiller resistor ofTR3 in Fig. 3 should be 47 ohms 
and the decoupling capacitor for T2 base winding is 0·01 JLF. 

(ii). Fig. I is the basic circuit of the prototype p.a. , while 
Fig. 3 is the circuit of the G2BCX experimental transmiuer. 
the different driver output arrangement shown in Fig. 3 using 
a series tuned transformer. It was found advisable to change 
CJ (Fig. I ) lo 2200 pF. 

For further information o n this transmiuer those in­
tending construction are advised to refer to the author. 

G3FEW Tra11smitrer 
(i). In the p.a. circuit, Fig. 4, RFC I, should be labelled LS, 

LS should be L6 and L6 should be L 7 to correspond with 
the winding detai ls in the caption. 

(ii). l7 in Fig. 6 should be shown as T2. The base-emitte~ 
decoupling capacitor is a 100 µF electrolytic with the positive 
connection to the emitter. 

(iii). The v.f.o. circuit , Fig. 7, should be slightly re­
arranged as follows: T he top of LS primary is connected to 
the oscillator collector, while the centre tap of the 560 pF 
capacitors goes to the OCI 70 emitter. RFC2 is a standard 
2·5 m H choke. 

(iv). The second paragraph under the heading ·· Modu­
lator,. should read: The audio modulator is a single OC36 
which develops some 4 watts of a udio which is q uite sufficient 
10 fully modulate the AUYIOs up Lo an r.f. input of 8 watts. 

Mobile Column 
On page 661, the caption to one photograph described a 

bubble car as belonging to GJRJI. Only the radio equipmenl 
was G3RJl's property, in fact. the car being owned by 
G3RWL. 
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FOUR 
AND 

METRES 
DOWN 

GREAT OPENINGS AGAIN 
By F. G. LAMBETH, GlAIW• 

GREAT BRITAIN was in the centre of extensive v.h.f./ 
u.h.f. activity when the bands opened during the week­

end of September 18-19. Long distance signals were still 
much in evidence up to the following Thursday, with the 
peak of activity on Tuesday. 

The prefixes heard on 2m by G3LIM in London should 
prove the magnitude of the opening. 

Monday: EA, EL, F, HB; Tuesday: DJ/ DL, EA, F, G. 
GW. HB, LX, ON, OZ, PA and SM; Wednesday: the above 
with the addition of a GM and GC. EA IAB was still very 
consistent. G5NF was heard working an OK station and 
SPIWY was being called by ON and PA stations. G6RH 
worked OKI EH/ P, whilst GC2TR was heard working 
OZ90R and SM6CYZ/7. Nearly all these QSOs were S9. 
Continental phone signals were usually very strong and 
there was a reasonable amount of c.w. Some of the carriers 
heard could have been distant phone stations- which would 
have been easily read on c.w. 

Many DX stations were still evident on the Thursday 
evening, September 23; the path seemed to be lengthening, 
with a Spanish station working, among others, G6CW 
(Nottingham). EA ICP was heard but did not appear to 
come back to any G stations. It appears that the Spanish 
2111 band may be smaller than ours. The opening was, how­
ever, on the way out, and by Friday the band had closed. 
The opening on 70cm spread as far as Scandinavia. G8ABP 
(Birmingham) worked on September 21 DL90L. OH4HN, 
PAOULP, ON4ZK, DL9AR. G3PNI. On the 22nd, he 
worked ON4HN again and also F8MX/A. FSMX/A was a 
solid 59 + signal with no QSB, and was characterised as 
"fantastic."' GSA BP, who has a QQV06/40A p.a. with 60 
watts input, and receives on an AF186/3N70 into an AR88 
with a 14 element Yagi, has worked 24 countries and five 
counties on 70cm in less than a year. 

G3SSI (Acton, London) heard strong signals from eight 
countries on September 22, including seven ONs, six Fs, 
four PAs and DJs, three H Bs and one OZ. LX and GC. 
An s.w.1., A3646, in London, a lso heard many of the above 
countries with only a dipole feeding a transistor converter 
into a command receiver. His log included G31GV/ M 
(Cornwall) working ON4UM. 

This will give an idea of the opening from the listener's 
point of view. G3UM says that it was remarkable that SM 
and EA stations (the latter off the back of the beam) could 
be heard only a few kc/s apart at the same time. 

G3LTF (Gallcywood) worked DJ, DL, OM. EAIAB. 
three HBs. OE5XXL, six OKs. five SPs and three SMs. 
All were on c.w. except the SM stations. Other DX heard 
included more OKs, HBs, DMs, OZs, SMs, EAICP, OLs 
and GCs. On 70cm G3L TF worked several DJ/ DLs and 
PAs. ON4HN and SM7BAE. There was also G-DX on the 
20th with GSABP (Birmingham), GSAEO (Bridgnorth). 
G2CIW (Birmingham), G6AAH/T (Gosport), GSACI 

• 21 Bridge Way, Whillon, Twickenh:im. Middlesex. Please send ull 
report~ for the Occemti.,r issue by No••en1ti.,r S. 
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(Gosport), G6ABJ/T (Southampton), G3NBQ (Coventry), 
G8AGS (Birmingham), G6GN (Bristol) and GJMPS 
(Bridgwatcr) being worked. In spite of all this, G3LTF 
thinks that conditions were not as good on 70cm as on 2m. 

On 23cm, G3LTF worked G2CLW, G3M PS, G3GWL and 
G3LQR. Stations heard were ON4ZK and PAOOS. The 
·• worked " s tations were cross band on 70cm or 2m. 
Signals were up on 70cm and 23cm for inland "G " working 
particularly on September 2J. The transmitter was 5 watts 
output from a 2C39A tripler, with 32 element stack at 50 
ft. The receiver was I N23E crystal mLxcr with 51 Mc/s i.f. 

G2PL (Wallington) using a " humble" 6 element Yagi, 
with 60 watts to a QQV06/40A, worked SM6CYS/7, SM6-
CTP. OK2BIT/P. OKIAZ, SPIAAY and El2A, also 
GJBJ D. GJJYP and G3CLW using either c.w. or phone. 
The following were logged: DJ/ DLs, OM. F, PAs, GC, OZ. 
O K and an OE. It is interesting that G2PL could not hP.ar 
EA IAB or HB9LN. One comment- surely when the band is 
wide open, calling CQ only tends to increase QR M as there 
are so many more Gs than there arc continental prefixes. 

G2JI' (Wye) characterises the opening as being as good 
as anything experienced before and sends an extract of his 
log covering only the two days September 21 and 22.: 
SM70SC (GQ74J), SM7DLK (GP16H). DM2AFB (FN58J), 
DM2ATA (F069C), DM4YCO (G M48E), DM2CFO 
(GM48B). DJ4KH (FJ35F), DM3ZSB (FN58). SM6DMF 
(GR22A), F9RZ (ZE25F), DM2ARE (HM53J). SP2RO, 
SP2DX (J054), SM7BYB (GQ39D), SM6Cvzn (GQ45G), 
OKIVDQ/ P (HX16F), DM4ZID (GN75J), OE5XXL 
(Hl520), OKIVH F/SP5SM (KM66G), SP3G I (IM7 1A). 
OKIEH/ P (GJ24J). DM2ACM (GL53G), OKIAJD/P 
(GK29J). OKI A HO/ P. 

G3XC (Indian Queens) says that the Cornish lads took 
advantage of the opening. Eight Euroi:e1n countries were 
worked (SM, PA, ON, DL, OZ, F, LX, and HB). Strangely 
enough EAIAB got away, and no SP, OK or OE, etc. were 
heard. The known active stations' best QSOs were, G3XC 
(a.m.), (DM3ZS, North German border), G2BHW (a.m.) 
(SM6CTP), G30CB with OZ90R (s.s.b.) and G3IGV (a.m.) 
(F9NL, Pyrenees). A number of Gs worked by G3XC just 
before the opening included some unusual ones such as 
G4NT (Hughenden Valley, High Wycombe), G6LL (Bun­
tingford), G3DY (Peterborough), G2CDX (Cambridge), 
G3JQ I (Norwich), G3KXA (Solihull). G31MV (Blctchley), 
and G5J U (Birmingham). GJIGV (St. Austell) raised 
G3EDD (Cambridge), G311R (London), G3NUB (Boston. 
Lines.). and GB2GC, GC2FZC, GC2TR and GC3KAV. 

G30CB (Truro) says that Europeans and GB3VHF were 
audible from Tuesday morning unt il Wednesday evening, 
with the Beacon peaking to S9. The Europeans in general 
were weaker than on some openings, although the distances 
were great and from a remarkably wide area. EAIAB was 
heard on Tuesday evening, with OZ90R an d all the coun­
tr ies between except HB. Two new countries. OZ and ON 
were added to the score (total now 12). The b..."Sl d istances 
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worked were OZ90R (SOOm) and DL3SPA (about 750111). 
ln all, 38 Europeans were heard, at distances of at least 400 
miles. QSOs were made with two LX, two F, two PA, one 
ON, one OZ, and five DJ/DL stations. Ten countries were 
heard and the best signals were from PAOCML, PAOCOB, 
ON4UM, OZ90R, DL3YBA, DL3SPA, and F9NL. 

The above two operators are looking for more skeds, and 
for the benefit of those interested, here are some particulars 
of the two stations. 

G3XC: Frequency: 144.004 Mc/s c.w., with a.m. if 
conditions permit. Besi times are 20.00-22.00 local time or 
07.50 if evenings not convenient. Location: Lndian Queens, 
550 ft. a.s.I. with itood take off l 0° N of E, N to due S. 
Aerial: 16 element stack, 35 ft. a.g.I. Power: 150 watts. 

G30CB: Frequency: 144.080 Mc/s c.w. and s.s.b. Times: 
21.00-23.00. Location: Stithiams, 420 ft. a.s.l., with good 
take off SE., N to NW. Aerial, 24 ft. long Yagi. Power: 
600 watts p.e.p., 150 watts c.w. 

Frequency: 432.024 Mc/s. Take off as above. Aerial: 
6-over-6. C.w. or a.m. Power: 8 watts. 

G6RH (Bexley) sends a welcome report after a long time; 
he was fortunate in being active on September 21 and 22. 
Concentrating on c.w., he worked LXJSI, OKIKAM/P, 
OKIEH/P, OK2TF/P, OK2KWS/P, OKIAZ, OKIKPU, 
SPIAAY, EAIAB, SM6CYZ/7, and a number of DL, DJ 
and DM stations. He also heard HB9LN, EAICP and 
SP2DX. 

All the above QSOs were worked on the 15 year old 
transmitter (QQV06/40A, 90 watts) and a 9 element. home­
built Yagi. 

October Opening 
Another opening began to show itself on October 8, and 

continued through to Sunday night, October 10 at least. Tbe 
propagation was principally north/south, which meant 
that GB3LER (Lerwick) on 2m could be heard in the south 
of England. There have been many QSOs between G and 
GI/GM, with French stations heard in the background. 
PA, ON and DL/DJ were quite common. The east/west 
path was also in use, for E12W worked 41 PAs, J J DJ/DL/ 
DMs, four ONs and one F, and heard an OK station on 
October 8. 

" Lunch Club" Meetings on " Two" 
GSLM, the Murphy Radio Club station at Welwyn 

Garden City, is now active on 145· l Mc/s every weekday 
lunchtime from approximately J 2.30 to 2 p.m. Another 
Greater London club station, G5FK, that of G.E.C. Wemb­
ley, is also on 2 metres several lunchtimes per week. 

It is known that many other club stations with 2m facilities 
available would c-0me on the band if there were someone 
else to work. A year or two ago it was possible to hear about 
half-a-dozen of them working with one another at lunch 
periods. This could happen again. 
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Call·sicn 
GB3CTC 
GB3VHF 
GBJLER 
GB3LER 
GBJLER 

V.H.F./ U.H.F. BEACON STATIONS 

Location 
Redruth, Cornwall 
Wrotham, Kent 
Lerwick 
Lerwick 
Lerwick 

Nominal Emis· 
Frequency sion 
l+l·IOMc/s Al 
144·50 Mc/s Al 
145 ·996 Mc/s A I 
70·305 Mc/s Al 
29·005 Mc/s A I 

Aerial 
Direction 

North· East 
North· West 
s 
N/S 
N/S 

RSGB V.H.F. BEACON STATION GBJVHF 
The frequency of the Society's v.h.f. beacon tnnsmitter at 

Wf"otham, Kent, when meuured by the BBC f requency Chee.kin& 
Sution, was as follows (nominal frequency 1-«·SO Mc/s): 

Date Time Error 
September 14 ... 09.59 GMT 50 <I• high 
Soptembcr21 ... 10.25 GMT 15 c/s low 
September28 ... 12.42GMT 70c/1hi1h 
October 5 13.00 GMT 30 els hi1h 
October 12 16.00 GMT ,.90c/1 hi1h 

Check the band between 12.30 and 2 p.m. each day. There 
may be others waiting for you. 

GM3RUF/P DXpedltion 
During a period in which good conditions were con­

spicuous by their general absence, over600QSOs were worked, 
95 on phone and the rest on c.w. Great tribute is paid by 
G3KXA to the c.w. operators, whose response is described 
as magnificent. The IO counties were visited in the promised 
order, but apart from a slight lift in conditions during the 
first evening (when most of the first stations were worked) 
band conditions generally were very poor. Even so, G3KXA 
thinks that they have proved the point that given a good site, 
high gain aerial, reasonable power and a low noise receiver, 
skeds can be kept up to 400 miles under any conditions. 
Sixty-six per cent of the skeds were made, and there were 
also many other QSOs. From some sites the sked success 
was 95 per cent. The Wrotham Beacon was always just 
audible and once (near Perth), GB3VHF came up to 20db 
over S9 for 10 minutes. The Beacon was always available 
for lining up the beam. The first G M/GC 2m QSO was made 
from Dumfries with GB2GC, SS both ways (c.w.). GC2FZC 
was copied from several sites although never better than 239. 
The worst site was Dumbarton (47 QSOs) but this included 
DX like G3FAN (1-o-W), RST 559, G3EDD (Cambridge), 
569, G5MA (Surrey), and G3XC who was RST 339/539. 
Perth was a "far north" challenge and from there G3BA 
was RST 599 on sked. The DX at 400 miles or over included 
G3XC 439 (Cornwall), G31MV 439 (Bletc]Jley), G3AOS 559 
(Cheshire), G3EDD 449 (Cambridge), G5MA 539 (Surrey), 
G3PTM 569 (Solihull) and G5JU 539 (Birmingham). The 
most outstanding DX signals were G3BA (always Q5 on 
s.s.b.), G3EDD, G5MA, G3XC, G3PTM, G5JU, G3AOS 
and G6NB. Other very good DX signals from most sites 
were G3FAN, G3KEQ, G31MV, G3LFF, G3LAS and 
GW3KYT. 

During the contest G3KXA was on his own and worked for 
11! hours. He wishes to correct the QRA Locator, given 
as YPJ4F. It should be YP41F and G3KXA apologizes; it 
was due to tiredness after a long spell of operation. 

There were 69 QSOs, 47 on excellent c.w., the claimed 
score being 21,030. Seven countries were worked and the 
best DX was at a distance of 660 km. The sites in Stirling, 
Kinross, Perth, Clackmannan and Renfrew could not have 
been reached without Landrovers. GM 2m stations (e.g., 
GM3EGW, GM3FYB and many otheis) are now armed 
with the frequencies of the sked stations and they arc both 
looking for skeds and more frequencies; they actually heard 
many of the QSOs mentioned above. Thanks are extended 
to G3BA for his excellent help and to all those who used the 
key to make things so excellent and successful. Tom Withers 
loaned the 2m converter which made so many of the weak 
signal skeds successful. Thanks are also extended to 
GM6XW, GM3EGW, GM3FYB, GM6TF and GM3TFY 
for all their co-operation and help with the sites. 

Two Metre News 
G3PMJ (Manchester) now has equipment for 2m. The 

transmitter runs 50 watts input lo a QQV06-40 and is the 
kind loan of G3PJK. The converter is a c.c. 6CW4 and the 
aerial a 6-over-6 slot beam at 35 ft. 

EI6AS (Dunlaoghaire) worked GM3RUF/P from all 
nine counties and also GM3EGW and GM3FYB for Fife­
shire, a bonus county for keeping the beam (13 element Yagi 
at 44 ft.) in the NE Direction. The power was 75 watts and 
the frequency 145·85 Mc/s. 

Meteor Scatter In Greece 
SVIAB (Athens), who is a member of the RSGB, has been 

keeping the v.h.f. flag flying ia Greece. His m.s. activities 
have become widely known, and he has already had skeds 
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with OK2WCG (worked during the Perseids), HG2RD (also 
worked), UA1DZ (no final " R "), DM2BEL (pings and 
bursts only). SY JAB would like to have more skcds, 
especially for the Orionids and Leonids. They already exist 
with G5YV, DM2BEL, UAIDZ, F8DO, and ON4FG. 
There is room for more, however, including s.s.b. Apart 
from this, SVLAB transmits automatic c.w. everyday from 
14.00 to 14.30 and 21.00 to 21.30 GMT, calling ·• DX de 
SVIAB" and beaming on the UK. Signal reports have 
been received from Israel, Tripoli (Libya) and from F3NB. 

The frequency in general used by SVIAB is 144·700 Mc/s 
± l kc/s. His address is George Vernadakis, Service Station 
" Mobil ", Peristeri, Athens, Greece. 

The power used .is 200 walls with a v.f.o. or c.c. c.w. and 
s.s.b. The aerial is an I I element "long, long" Yagi, with 
16 db gain. 

Moon bounce 
While in Scotland G3KXA and G 3UAW had a personal 

QSO with GM3EGW and GM3FYB and noticed the fine 
quality of GM3F.'YB's home built v.h.f. gear, with special 
reference to the 70 cm moon bounce dish with a gain of 26db 
on which he logged KP4BPZ on July 24. This is shortly to 
be moved to a /A site, which creates a problem, as it is such 
a monster! 

Moonbounce again but a very different one this time, 
although G3L TF is one end of it. The tests of W A6LET, 
Stanford University, California, led Lo a QSO with G3L TF, 
wbo gains another country and deserves our warmest 
congratula tions for his sustained efforis thus crowned witb 
success. The QSO took place on Saturday, September 25 at 
15.30/ 15.33 GMT. G3LQR was prtse1H in the shack when 
they first detected 559 signals from WA6LET at 14.41 GMT. 
They fell off a lit1le by QSO time (549/339) possibly because 
the moon was not very high, and there was interference from 
trees, houses, etc; WA6LET was heard working W3SDZ, 
W2CCY, W9HGE, W9GAB and K2MWA(?). 

The gear was as follows: Aerial: 15 rt. diam. polar mounted 
dish with dipole and reflector, and a 15 ft. length of 50 ohm 
feeder to aerial change over relay. Receiver : parametric 
amplifier working into a new transistorized converter (built 
for V.H.F.-NFD). Jst i.f., 12 Mc/s, 2nd i.f., 5·5 Mc/s into 
Rl475 with 1.f. band-width of 500 c/s and 100 c/s. Audio 
filter. Transmitter : 432·031 Mc/s with transistor oscillator 
at 8 Mc/s and usual multipliers up to 2m of QQV03/20A 
tripler, QQV06/40A buffer amp, and a 4CX250B. 

G3CCH (Scunthorpe) received WA6LETs signals fora 
short time. The peak report was 339, and signals appeared 
at their best around 15.30 GMT. There was, however, no 
QSO. G3CCH thinks all operators will now be looking for 
the next " big dish jamboree.·· 

Twenty-three and Thirteen Centimetres 
A l.etter from G3HWR points out that there are some 

axes which appear to need grinding, concerning frequencies 
to be used on the u.h.f. and s.h.f. bands. A discouraging 
number of stations on 23cm in the Home Counties are 
operating around 1298 Mc/s with some as high as 1299·5 
Mc/s. As G3HWR has designed his converter to operate 
most efficiently within the IARU Region I recommendation 
(1296/1298 Mc/s), this snag becomes very obvious to him! 
Furthermore, a number of 08- - - operators do not seem to 
realise that there is a baud plan for the range 432/434 Mc/s. 
We should like to have other opinions on these questions 
and would welcome a discussion through this column to 
dispel the ignorance of some and discourage the insularity 
of o thers. 

G5FK is building for 13cm. The club has been much 
exercised about frequencies to be u.sed and have examined the 
harmonic relationship of bands above 2300 Mc/s. They have 
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now decided to base their s.h.f. programme on the following 
sub-bands, all of which can be generated by frequency multi­
plicatiol!l from a common c.c. source of a few watts between 
1150/1 158·3 Mc/s = 8·3 Mc/s variation. This gives the 
following tuning ranges: x 2: 2300-2316·6 Mc/s = range 
16·6 Mc/s; x 3: 3450-3475 Mc/s = range 25 Mc/s; x 5: 
5750-5791·6 Mc/s = range 41·6 Mc/s; x 9: J0,350-10,425 
Mc/s = range 75 Mc/s. 

lt is therefore sugge,5ted that these" sub bands " should be 
recommended for initial exploitation, much as the sub-band 
432/438 Mc/s was originally experimented in the early days. 
It will doubtless take a long time before anything can be done, 
but it tends to show that G5FK'sdecision to operate a t the 
low end of 13 cm is not an arbitrary one, but one which, 
it is hoped, will lead to developments later on the other s.h.f. 
bands. This is a matter which can also do with informed 
discussion and any other interested parties arc invited to 
express their views. After a ll, 23cm started with about one 
station. Some of these (and others) a re probably already 
working on the same lines, and some form of collaboration 
appears very necessary, even at this stage. 

First Translator Balloon 
British sta tions which were reported to have been heard on 

the first balloon by East German stations include (from 
DM2ASM): G3LTF, G2JF, G3EZ, G6AM, G6AG, GSYV, 
G3BA, and G3EMU, (from DM2BQN) : G6AG. G 3AHB. 
(from DM2CDN): GSAB? G3AHB, G6AG, (from 
DM2BML): G3AHB. ( VERON V.H.F. News Letter). 

Seventy Centimetres 
The following arc some operating frequencies reported by 

GW4CG. GW3MFY 432·29 Mc/s, GW3DFF 432·05 Mc/s. 
and GW4CG is on 432·27 Mc/s. E16AS (Dun Laoghaire) 
now has 4 watts to a QQV02/6 plus a double 6-over-6 slo ts 
at 42 ft. The converter is A2521 trough line into an SX28. 
EJ2W a nd E 14Q have already been worked. 

During an opening on July 17, G3EKP and GW3KYT 
were worked crossband as the transmitter was noi then ready. 
The frequency in use is 432·5 Mc/s. 

G30CB reports skeds wi1h G2XV, starting on September 
7, and heard him on the 14 and 15. The first con1act was 
made on September 20 (559 out, 539 in). The distance is 
about 300 miles. There has been a QSO with G3EGV (579 
out, 559 in), and also GB2GC and G5ZT. 

Four Metres 
G3PLX and G30HH had a very successful DXpedition 

signing GM3PLX/P from Kirkcudbright, a t a site 1200 ft. 
a.s. I. overlooking Wigtown Bay. Operation was on 70· J 75 
Mc/s and many stations in the NW were QSOs on phone. 
The best DX included G3SKR, G3EHY and three stations in 
Bletchlcy, G31M V, G2BKC and G2AUD. EI6AS was 
worked for Eire, GW3MDK and GW3LNZ for Wales. 
A very strong signal was put out by GD3FOC/M for the 
Jsle of Man. 28 stations in 11 counties had been worked at 
the time of writing. The gear was home made, the trans­
mitter input being 15 watts to a QQV03-IO and the aerial 
was a 4-over-4 beam. G3PMJ, who reports this, says that 
many trnru1ks must go lo G3PLX and G30HH for putting up 
such a splendid show. 

On September 14, G3PMJ (Manchester) had a very good 
QSO with G3SKR who, he says puts out the only strong 
signal from the south-east. 

El6AS says that the QSO with GM3PLX/P made his 
sixth county on 4m this year, but GB2GC was not heard at 
all. The gear gives 20 watts to a 4-element Yagi at 40 ft. 
ReceiviJlg in an RF26 converter plus a 6CW4 pre-amp. The 
frequency is 70·227 Mc/s. 
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NEWS. • • 
Collated by John Clarrlooata, O .B.I!., 08CL 

ITU Ccntcnnry Medal. To commemorate the IOOth an­
niversary, the International Telecommunication Union is 
issuing a Centenary Medal in gold, silver and bronze, 
symbolizing the advances in telecommunications and the 
ITU's membership in the United Nations. The medal, 
engraved on both sides, measures 6cm in diameter and is 
available from the Conferences and General Services 
Division, ITU, Place des Nations, Geneva. The bronze 
medal costs $3.50 or 15 Swiss Francs. Prices for the gold 
and silver medals will be announced later. 
Canadian Licences as at March 31, 1965. totalled 11 ,280 with 
Toronto Region leading at 4149, followed by Montreal. 
1935; Vancouver, 1549; Winnipeg, 1283; Moncton, 1273: 
Edmonton, 1091. There were also eight Maritime Mobile 
licences in force at the above date. 
Silicon Transistors. At least three US manufacturers are 
offering silicon transistors al less than $ 1 apiece. Among 
the currently-avai lable low-cost units are General Electric 
2N2923, Motorola, MPS 706 and MPS 834 and Texas 
Instruments Tl-416. These are all encapsulated p-11-p types 
featuring ·• in-line " terminals. Silicon transistors are used 
almost exclusively in military equipment and important 
industrial applications which may explain why manu­
facturers have been able to bring retail prices down to the 
low figure of SI. 
Mullard Meetings arranged and managed by the Mullard 
Films & Lectures Organization are designed to keep the trade 
abreast of current technical developments in the radio. 
television and electronics industries. Society members who 
wish to attend local meetings should write to Mr. Ian 
Nicholson at Mullard H ouse, Torrington Place, London. 
W.C. I, in advance for a ticket. Meetings wi ll be held during 
November as follows: 2nd, Concert Hall, Co-operative 
Education Centre, Nottingham; 10th, Town Hall, Chester; 
11th, Houldsworth Hall, Manchester; 16th, Glaxo Club 
Hall, Ulvaston ; 22nd, Town Hall, Wandsworth: 23rd. 
Queen's Hall, Bradford ; 29th, St. George's Hotel, 
Llandudno ; 30th, University College of North Wales, 
Bangor. All meetings will commence at 7.45 p.m. The talk 
on each occasion will be about transistors followed by two 
films entitled Tlli11-fi/m Microcircuits and Electromagnetic 
Waves- Part 11. 
US Federal Communications Commission has decided that the 
operator of an amateur station must use his own call unless 
the licensee is in actual control of the station. This means. 
presumably, that a US amateur on a DXpedition will not 
now be able to talk back to his home station and qualify for a 
QSL card from himself when at DX! 
More BBC Experimental Stereo Sound from Wrotham. The 
number of experimental pilot-tone stereophonic trans­
missions from Wrotham on 91·3 Mc/s has been increased 
from two to three each week. The transmissions will be 
included in the Music Programme on Mondays and Fridays 
from 2.30 p.m. to 3 p.m. and on Thursdays from 11 a.m. to 
ll.30a.m. 
DREMA favour 625 lines only. British Radio and Electronic 
Manufacturers· Association, in a policy statement on the 
future of British Television, regret the suggestion that the 
405-linc system should be used for colour. BREMA advo­
cate that the existing 405-line services should be switched to 
625-linc and a firm decis.ion taken quickly. The Association 
consider it would be " disastrous " to perpetuate a dual­
standard system longer than necessary. They argue that 
dual-standard receivers arc more expensive, less reliable and 
less efficient than sets designed for a single standard. 
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"SECAM DX. Pictures in colour have been transmitted 
successfully from Paris to Algiers using the French SECAM 
system. An existing 650-mile microwave system, which 
includes tropo-scatter over-the-horizon links, was used for 
the transmission. 
BBC Experimental Colour TV Transmissions from Crystal 
Palace on Channel 33, using the PAL system, now take 
place on Mondays to Fridays from 2 pm. to 5 p.m. The 
transmissions consist of 15 minutes test card in black and 
white, I 0 minutes of colour bars and 35 minutes of colour 
slides in each hour. There are also occasional colour films 
each week. Transmissions of live studio scenes and colour 
films follow the close-down of BBC-2 for 20 to 45 minutes on 
Monday, Wednesday and Friday evenings. 
Racal Acbie,·ements. During the course of a three-day 
symposium and exhibition held in London, Racal announced 
that 12,000 of their famous RA-17 receiver and its various 
transistorized successors, such as the RA-217, had been 
produced. The new man-pack Racal s.s.b ... Squadcat ·· 
delivers an output of 5 watts p.e.p. and has facilities for 
29-channel operation with no tuning other than aerial 
inductance. Cost is around £300. 
Car Headlight Warning. A car radio receiver that sounds a 
reminder if a driver forgets to turn-off his headlights has 
been introduced by the Motorola Corporation. It works if 
the lights are left on after the ignit ion has been turned off 
and gives its signal even if the receiver is not turned on. 
l11J1ugural Meeting of the newly-formed lnstitution of 
Electrical and Electronics Technician Engineers was held in 
the Lecture Theatre of the 1.E.E., London, on October 19. 
1965, when D. A. Barron, C.B.E., Engineer-in-Chief of the 
GPO. lectured on ·• The Future of Telecommunications." 
The Postmaster General (Rt. Hon. Anthony Wedgwood 
Benn, M.P.) also addressed the meeting. Full information 
about the Institution and a copy of the forthcoming 
lecture programme may be obtained from the Secretary, 
IEETE, 26 Bloomsbury Square, London, W.C.I. 
President of Peru, the Honorable Fernando Belaunde Terry, 
holds the amateur call OA4FO. The Peruvian Ambassador 
to Switzerland (Naton Stcrental) is also a licensed amateur­
OA40S. 
Japanese Amateur Licensing. There are at present 13,200 
licensed radio amateurs among the 16,100 members of the 
Japan Amateur Radio League with a to tal of around 38,000 
licensed radio amateurs in all Japan. The Japaoese draw 
their frequency assignments from the ITU Region lLI 
allocations with the result that they may use 200 watts c.w. 
on Top Band and 500wattsc.w., a.m. and s.s.b. on 3500-3575. 
7000-7100, 14,000-14,350 and 21,000-21 ,450 kc/s. There 
is a 50 watt limit for all normal modes on 28-29·7, 
50-54 and 144- 146 Mc/s. TV is also permitted on 430-440 
Mc/s but above that frequency the limit is I watt for any 
mode. In the event of an emergency 500 watts may be 
used on 4·65 Mc/s, c.w. only. 
BBC-2 U.H.F. TV Relay Stations. First of the new BBC-2 
u.h.f. television relay stations for the London area began 
operation at Hertford on October 11. 1965, and at Tun­
bridge Wells on Ociober 25, 1965. The Hertford station 
transmits on Channel 64 and the Tunbridge Wells station on 
Channel 44. Both use vertical polarization. Two further 
relay stations. one to serve the Reigate area and the other the 
Guildford area will be brought into service later. Channel 
44 limits a re-654-662 Mc/s; vision carrier 655·25 Mc/s. 
Channel 64 limits are-814-822 Mc/s; vision carrier 815· 25 
Mc/s. 
ON8 Calls for Visitors to Belgium. Past President Leslie 
Cooper, G5LC is one of several UK amateurs to whom an 
ONB call (ON8JZ) was issued during the past summer. 
Another was Edgar Wagner, G3BlD/ON81Y. 
Canadian Colour TV will be inaugurated on January I. 1967 
- the first day of the Dominion's Centennial Year. 
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A CHRONICLE OF !!VENTS ON THE HF AMATEUR BANDS 
By M. E. BAZLEY, GlH DA• 

AS MOTA deals with the h.f. bands one of its main topics 
J-\. is naturally DX. G3SGH in a letter suggests that DX 
achievements listed in their present form are meaningless 
owing to the operating conditions of each amateur being 
different. John goes on to say " that most amateur magazines 
which have a DX column cover their pages with the rare 
ones raised by G . .. ..... with scant attention to the little 
chaps who for a multitude of reasons bang away with much 
less power and only raise mediocre l)X which would look 
pitiful alongside those KS, YR, etc." He is aware of the 
exception to the rule; DX has been worked on Top Band 
and wonders with what success this could be achieved on 
20m using the same power. John is only entering a plea 
for those who do not possess the maximum in all things, that 
somehow a section of MOT A might be made available which 
would cater for the QRP boys. 

There is no doubt that working a W6 with 20 watts and a 
dipole is comparable to working very rare DX with maximum 
power and a large array. ff QRP readers intimate that there 
is demand and they would support a separate heading for 
QRP news then the writer wou\d be onlv too happy to 
include it. -

News from Overseas 
W6FET, who operated from Montserrat recently with the 

call VP2MN, writes that he had 749 contacts in 62 hours 
actual operating time during his stay on the island. Herb 
took with him a Swan 350 transceiver with external v.f.o. 
together with a 75S3 receiver and for his aerial VP2MV 
kindly lent a TA33jr. Herb goes on to say" that operating 
conditions from VP2MN were quite different than from 
Californ ia and before leaving he had planned to listen a t 
least 5 kc/s above and below the transmitting frequency 
but the very stTong signals from Sottih America made this 
impossible. European signals would start coming through 
from 19.00 until 24.00 and as a matter of interest out of the 
749 QSOs made (450 s.s.b., 299 c.w.) 271. were with Euro­
pean stations and split as follows: CTI (2), DJ/ DL/DM (66), 
EA (2), F (5), G (29), GI (2), GM ( I), HB (2), I (23), TS (l) . 
LA (5), LZ (1), OE (9), UA (9), UR (2), UT (2) and YU (3). 
All these were made on 20m and or the five contacts made on 
L5m none were with Europe. One act of fate was that the 
last contact before tearing down the rig was with WA4END. 
One further note regarding s.w.I. reports, Herb said that he 
had received about 40 of which only five were for c.w. and 
many we.re a day or hours out on the times on their reports. 
One s.w.I. sent two cards and said he could not read his 
writ ing in his log but was sure that one of them was correct 
and to throw away the one that wasn't! 

KlQHP/ l (FL8AK), Ol\e of the operators of ET3USA 
has now returned to the USA and hopes to be operative 
from his home call or K l KBO during the RSGB 7 Mc/s 
contests. AL used to oblige the European gang with count-

• Please send all reports and news items to RSGO Hcadquartcrsto arrive 
not Inter than No•·embrr 11 for 1he Occemh<'r issue. and Oocombcr J for 

the January issue. 
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less QSOs on c.w. on all bands from 80111 to 10111 a.nd always 
put ET3USA on the air for any RSGB contests he could 
participate in. 

SN2AAF/G3JKO, Mike Dransfield. kindly forwards 
further news of local conditions and G stations heard in 
Thailand during the month of September. For the RSG B 
21/28 Mc/s Contest he put up a 2 clc. beam on the UK 
and though no signals were heard on IOm, the following 
Gs were copied on 15m s.s.b. between 10.25/ 13.00 on the 
Saturday and 10.00/ 13.30 on the Sunday: G2BSA, JB, QT, 
G3BEG, CAZ, EGK, HDA, PMY, FPQ, JAF, JRL, KFT. 
LGW, MDK, OJG, PEU, PRP, RXC, TKK, GSFI , G6FM, 
G8NY, GM3STG and GW3DZJ all between S3 and S6. 
Mike does say that there appeared to be one way skip condi· 
tions prevailing to Europe as quite a number of JA stations 
were calling Gs though they seemed to be making no con­
tacts. All the G stations heard were either callins CQ or 
working into Africa. On the l.f. bands, Mike uses a .132 ft. 
long wire and has heard no stations at a ll on 160m and 80111. 
On 40m during 21.15/2 1.45 (October 2) G 3 FPQ and G I 30QR 
were the only UK stations heard though UAs, LZs, DMs etc., 
were plentiful. 

G3NPI is now active for one year from Cape Town and 
has been issued with the call ZS IGS. Geoff will be looking 
for G contacts, particularly in the Essex area, around 14,275 
kc/s most days. From VK4SS comes a further round up of 
Pacific activity for the benefit of MOTA readers. Stations 
active o n 7 Mc/s s.s.b.: KG6AAY, KX6BQ; c.w.: FU8AA, 
KG6AA Y. 14 Mc/s s.s.b.: FK8BG, KC6AA, KC6AQ ; c.w.: 
F08Bl, FU8AA, KB6CY, VR IBZ, 4S7DA and 4S7NE. 

Top Band News 
6YSFH sends details of his proposed activities for this 

year's Top Band " DX Season." A new transmitter has been 
built, capable of running 50 watts into a G5R V aerial and 
special attention has been paid to an extensive earthing 
system. 6Y5FH will be active every weekend looking especi­
ally for DX QSOs and any reports received or two way 
QSOs made will be QSLd 100 per cent. (Full address in 
QTHComer.) 

G2DHV, who operated recently on the continent with the 
calls ON81R and OE9ZUH, mentions that his OE9 licence 
allowed him to operate on Top Band. 

The only report on 160m activity this month has been 
received from BRS203 I 7 who lists September 12 and 26 as 
good days for DX when KIPBW, VOIFB, WIBB/ 1, W IBHQ 
WIHGT, W2EQS and W2LU were all heard between 05.15 
and 06.30. ZL3RB was being called by Gs on September 26 
and it appears that he was heard in the UK but no two way 
contacts were made. 

B a nd Activities 
Since writing October MOT A th.rec weeks ago, all bands, 

80m to 15m have produced some wonderful DX and if one 
band has been in the doldrums then another has been provid-
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ing interest. The regular operators on 15m have been having 
a •· field day," as this band on several occasions has lived 
up to past expectations with a ll continents coming in. 

The writer wishes to thank the following for their help in 
compiling these reports: G2BOZ, G2LB, G2RO, G3BGL, 
G3FKM, G3HCT, G 3SML, G8JM, GW3AX, BRS20317, 
BRS26444, A4038, A4552 a nd A4641. 

3·5 Me/s C.W.: ZL2BAF (06.20), ZL4GA (06.40), 
7X2AH (23.10). 

3·5 Me/s S.S.B.: The following were wo rked/heard 
between 19.30 to 22.30 unless otherwise stated. OX3JV, 
VK3AHO, VK3ATN, VK3BM, VS6AJ, UW9AF, ZB2AO, 
ZD8HL, Z L2DCG (06.10). ZL4LM (06.25), 4X4BL, 5A2TR, 
9M4LP. 

7 Mc/s C.W.: C M2WS (21.25), CX3DN (22.20), F P8CP 

Commonwealth Call Areas Table 

G3KSH 
5N2AAF 
OJDYY 
VOJFB 
G8JM 
G3AAE 
G3LHJ 
A21 11 
A4038 
A2498 
A4431 
A4552 
A2340 
A43 11 
A4048 
A3699 
A3902 
A4431 
A3942 
A4391 

1·8 

12 
4 

3 
3 
3 
2 
3 

6 
I 
5 
5 
4 
3 
4 
4 

3-5 
26 
6 
9 

17 

3 
24 
8 
8 
8 
2 

J3 
10 
13 
I I 
14 

8 
14 
6 

7 
24 
14 
31 
14 

7 
5 

28 
8 

10 
6 

22 
2 
6 

13 
5 
4 

24 
2 

14 
8.L 
65 
55 
45 
76 
51 
29 
86 
69 
76 
53 
44 
51 
64 
58 
41 
43 
41 
37 
32 

21 28 Mc/s Total 
26 157 
43 16 144 
19 7 121 
13 I 102 
16 1 97 
24 l 83 
26 2 68 
65 J7 223 
34 16 138 
29 7 132 
38 5 113 
58 8 I Ii 
18 1 111 
19 6 102 
17 2 IOI 
26 3 99 
22 8 96 
34 1 91 
7 86 

20 4 68 

PROPAGATION PREDICTIONS 
In November, as in October, the Fl m.u.f's are at their highest for 
the whole year in the Northe rn Hemisphere. Conditions will, 
therefore, be better than they were durine the summer months. 
On tbe other ha_nd the days are becomin1 shorter, so that the h.f. 
bands will close earlier in the evenin1, which means that most 
people will have (ewer opportunities to ¥rork OX in the evenin1s 
on the•e bands. In spite o( th~ increase in solar activity compare d 
w ith la5t year, 28 Mc/1 will still be of little value for OX workinr. 
U nder favour:able conditions on this band South America •hould 
come throuah between 10.30 and 15.00 GMT, Africa from about 
08.JO to 15.00 GMT and South East Asia from about 08.00 to 10.30 
GMT. On 21 Mc/s N o.rth America and Japan will not nece Harily 
be heard, thouch the other continents should btt workable. In 
1eneral, the conditions for DX workin1 will be more favourable in 
Southern Europe than further north. In contrast to ll Mc/s all 
continents should be workable on I~ Mc/s . The approach of the 
midwinter sea.son will provide more opportunities for OX contacts 
via the Iona path on this band, especially to South America and 
East Asia in the morning and Western North America in the after­
noon. Between about 16.30 and 17.10 GMT when conditions are 
favourable on 14 Mc/s, KH6 1hould be workable via the short path. 
With the present early clotin1 of 14 Mc/1. 7 Mc/• will become the 
main DX band after about 70.00 GMT. 

Thei decreue in the atmospheric noise level durina the w inte r 
months on 7 and l ·S Mc/1 favours DX traffic on t hese bands1 which 
is basic.ally possible when the areater part of the transminion 
path lies in darkness. This condition applies e specially on 3·5 Mc/s, 
In t he latter half of the nicht local traffic on J·S Mc/s will be fre· 
quently interrupted by the dead zone. 

The provisional sunspot number for September was 16·3 showinc a 
hiaher le vel cf sol01r activity than previous months. The predicted 
smoothed sunspot numbers for January. Fe bruary and March are 
23, 25 and 26 respectively. Preliminary analy1is of the maenetic and 
101.u data coverin1 1964 shows that the sunspot minimum may have 
been in fact a double minimum durine the month• of July and 
September. 
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(20.00), K7LM U/ HS (21 .25), K V4CJ (22. 17), KZ5EX (23.00) 
KZ5TD (06.00), LU2AFG (22.00), MP4TBO (22.30), 
PJ2ME (22.05), TUPZ (22.37), UAOSO (16.30), VK2/3s 
(06.15-08.30), VK3APN (20.45), VK5KO (20.45-22.l 5), 
VKOTO Macquarie Island (07.57), VP2GA W (07.23), 
VP5AR (06.00-08.00), VP6AW (21.20), VP7NQ (23.00), 
XZ2TZ (21.35), ZD7lP (22.30), ZUAXB (07.30), ZL2AAG 
(06.45), 4U I SU (14.45), W9WNV/8F3 (21.28), 9Q5J R (22.45). 

7 Mc/s S.S.B.: The fo llowing were worked/heard between 
20.00 to 22.00 unless otherwise stated . EA6AR, HSJWL, 
JA2BTV, J A4BJO, OX3JV, l'J2AA, PJ2Mf, U H8AE, 
VK2AVA, VK2KM , VK2NN, VK2SA, VK3ATN, VK3BM, 
VK4AK, VS6AJ, YA4A, YV5BPJ (23.45), YV5BTS (Ol.00), 
ZB2AO, ZC4MO (OC>.35), ZSIJA, ZS5JY, 4W2AA, 5A2TR 
(19.35), 5Z4AA (18.20), 7Q7PBD, 7X2AH (23.50), 9M20Y, 
9M4LP. 

14 Mc/s C.W.: BY4SK (1 4.56), C R4AE (07.47), C06AH 
(22.00), FB8WW (16.10), FL8MC (20.20), FU8AG (09.40), 
HMOHQ (08.05), HP1AC (20.45), HSIS (14.00), KC6SZ 
(15.28), KG6SZ (I 1.27), K3SWW/KG6 (10.08), Kl CZH/ 
KM6 (08.45), KM6CE (08.50), KW6EK (11.50), LUIZC 
South Shetlands (19.40), LU IZX (19.20), MP4BFH (19.00). 
OY7U (16.32), PY2BZD/0 (18.45), TN8AF (15.15), VK8DR 
(15.10), VK9WE ( 11.40), VP2AZ (14.10), VP2SJ (22.10), 
YP5AR (2 1.30), VP8rB (20.20), VR1A (10.16), YR4C R 
(I l.15), VS9MP (16.30), XZ2TZ (13.46), YNISL (20.19), 
ZD7IP (07.03), 4S7DA (15.20), 5WIAZ (10.00), 9M6DH 
(14.47). 

14 Mc/s S.S.B.: CT2G F (12.44), C R4AJ (07.58), C R8AE 
(16.30), C R9Al (J5.38), DUlMR (15.43), ET3DR (15.54). 
FG7XX (22.30), FR7ZD (16.35), Hl8JSM (21.37), K7LMU/ 
HS ( 13.00-1 8.00), KC4USK (07.J5), KG61F (Marcus 
Jsland 09.48), KG6SP ( 15.00), WA 7DYP/ KH6 (Kure 07.28), 
KM6CE (08.18), KH6FI F/KS6 (07.56), PY2BZD/0 (18.30), 
TU2AA (07.17), TJJAC (09.24), VK9AG (14. 15), VK9X I 
( 13.45), VP2KJ (21.48), VP2SJ (23.20), VP6K.L (20.38), 
VS9M B ( 16.33). XWSAX (16. I 0), XZ2TZ (19.52), 4S71W 

KIKSH, Gary~Lunneyloperatln1 the power station of WIBB/ 1. 
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(14.50), 4S7BR (15.00), 4W2AA (09.47), W9WNV/8F3 
(16.03), 9 M6BM ( 15.50), 9M8KZ (15.16). 

14 Mc/s A.M.: CR7GR (17.32), EA8CR (10.50); EA9EO 
(13.50), HBSVC (22.05), Hl4XEC (21.20), Hl8JBA (21.40), 
SUIIM ( 17.42), VK4JI, 5N2GWS (17.43). ' 

21 Mc/s C.W.: FB8WW (11.20), FB8XX (11.30), FPSCA 
(16.35), HM2BV ( 12.55), HM5CO (1.1.00), JA6BXA (J0.57), 
KC6SZ (1 1.08), KG6AA Y (09.17), MP4BFI (J 6.35), 
PY2BZD/0 (11.56), TU2AN (17.12), VK9PL (10.22), 
VP8HJ (18.15), VQ9J (10.06), VS6FO (11.07). ZD5M (17.00), 
4S7DA (15.28), 7GI A (17.08), 9M20V (10.02). 

21 Mc/s S.S.B.: CE30 X (21.20), CX8AA W (20.55), 
ET3USA (08.45), HC2Lf (21.00), JA IGTS (12.35), JA6PY 
(08.50), KC6SZ (12.05), KV4CX (11.20-19.40), KZ5QC 
(21.45), LU I DTJ/ M (20.35), OD5's (08.23-16.00), PY2BZD/O 
(18.30), PZJCN (20.55), VK9PF ( 11.00), VK9PL ( 10.05), 
VK9MT (IJ.10), VK9Xl (15.15), VP3MV (21.20), YA4A 
(10.55), ZD8HL (11.30), ZDBWZ (15.52), ZD5D (16.45), 
4W2AA (09.28-13.45), 5X5J K (07.50), 9M4LP (08.25), 
9Q5QR ( 12.36). 

21 Mc/s A.M.: CR6AN (17.53), C R7FR (08.00), EA9AX 
(1 5.50), EL2AK (18.05), ET3RB ( 13.40), JA6DPR ( 12.1 0), 
JAOBLU (09.27), TN8BK (18.52). VPILJ (17.58), VP2SG 
(20.25), VP2SY (20.35), 5X5JK (08.44), 5X5KRL (11 .50), 
9K2AP (08.34), 9X5AV (18.21). 

DXCC News 
WI WPO, Bob White, of the DXCC awards section, was 

recently a guest speaker at a meeting of the Northern Cali­
fornia DX Club, and the following items of interest arc 
taken from The DXer. "The reason why XW8AW/BY credit 
had Lo be turned down \vas that for any American to opctate 
in China he would need the permission of the USA and 
Chinese Governments. Other nationalities may operate 
from there and be accepted for credit (during the recent 
BY4SK operation the gear was supplied by W9WNV and 
the station operated b; two non-Americans who had a 
legitimate licence for c.w. operation only). On the question 
of new countries the following could count as such under the 
present DXCC rules: Rockall, St. Peter and Paul Rocks 
(Brazil), Ebon l sland (Ecuador), Comoran Island (Costa 
Rica), and the United Natio ns HQ in New York." 

F rom the ARRL HQ comes the following official ru ling 
o n the status of Singapore. "Contacts made wi th stations 
located in Singapore before Sei:tember 16, 1963 and after 
August 8, 1965 will be credited as Singapore. Contacts made 
with stations lo:ated in Singapore, September 16, 1963 t.o 
August 8, 1965 inclusive, will be credited as West Malaysia. 
This change will remove Singapore fro m the deleted coun­
tries. Honor Rolls totals will be adjusted in accordance 
with this change in the November issue. This change is 
neither an addition nor a deletion. Confirmations for 
Singapore credit may be submitted at any time." 

Three rumours are at present circula ting regarding the 
status of the 4XIDK DXpedition to the Israel/Jordan 
Neutral zone in August last. (i) It will count as Palestine, 
(ii) as Israel, (iii) as an all time new one. No doubt WJWPO 
will advise which is correct in the near future. 

DXpedltl on News 
G3SBP and K411F will use the call VP2VD when tl1ey 

act ivate the British Virgin Islands for one week during 
October 23 to October 30 0 1\ 3510, 7010, 14,010 and 2 1,010 
ke/s. The writer regrets that this information will only give 
readers three days notice in which to work this D Xpedition. 
but details were not received until October 9. 

Gus, W4BPD has been signing OY2GRK on all bands a nd 
was due to leave the Faeroe Islands on October 16. Gus told 
the writer that he was unable to obtain a licence to operate 
an ••All time new one from Europe" and he did not know 
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CT2GF 
CR8AE 
CPtEA 
•x FL8AK 

QTH Corner 
Via Rndlo Club Peruano, Box 538. Limn. Peru. 
lnimc da Gufa Pereira, Civil. Dill, PortugucscTimor. 
Yiu W2CTN. 
KIQHP/ t. HQ. Company, USASATC & S, Fort 

Devens. Mass. 01433, U.S.A. 
HSI S 1231 SukwnvitRoad. Bnngkok,Thnilnnd. 
K7LM1J/H'S Vin W4ECt. 
KC6SZ Vin YASME. 
KW6EJ Via W2CTN. 
PZl llK Box 160. Paramaribo. Surinam. 
Tl2W0/8 Vin W2CTN. 
VK9Xl Via VK6RU, IS The Grove, Wembley. West 

VK9WF. 

VP2GL 

VPJMU 

VPSAR 

Australia. 
P.O. Box 56, Port Moresby, Papua Territory, 

Aust ralin. 
Via WSQMJ, 2215 East Chestnu.t Avenue, Enid, 

Okin. U.S.A. 
Via W2FKQ. 17 Jarvis Street. Binghampton. New 

York. USA. 
Via WASGUA. 18243 Riverside Drive, 8irminght1m, 

Mich. 48009. USA. 
XZ2TZ Via W4ECt. 
6YSl'H It Duke Street. Kingston, Jamaica. 
W9WNV/81'3 Via W4ECI. 
9XSCE Box 272, Kigalc. Ruanda. 

QSL MANAGERS 
Hammarlund Bo~ 7388. G PO. New York, NY 10001 USA. 
W2CTN t 56 Ketcham Avenue. Amityville, New York. 11701. 

USA. 
W4ECI 3101 Fourih Avenue South , Birmingham, Ala. 

3S233, USA. 
YASME YASME Foundation. Box 2025, Castro Valley, 

Calif. USA. 

what his future plans were going to be. F requencies: 14,035, 
65 and 7003 kc/s c.w. and 14, 110, 140 ke/s s.s.b. 

The YASME DXpcdition at the time of writing was sign­
ing KC6SZ from the Western Carolines and the next port 
of call is scheduled at the Eastern Carolines commencing 
October 23 for two weeks with the call KG6SZ/KC6. The 
DXpeditio n has been issued with the call YJ8YY and no 
doubt will be putting this on the a ir in the near f uture. 
Frequencies to watch are: 7002, 7011, 14,051 a nd 21,051 ke/s 
c.w. and 7 100, 14,235 and 21,400 ke/s s .s.b. All QSLs to the 
address given under QTH Comer. 

The writer hopes that the following may be of interest to 
readers who may wonder how a mammoth DXpedition is 
financed, pirticularly as these notes apply to the current 
K7LMU/W9WNV DXpedition. 

Originally, before this DXpedition started an appeal was 
made for amounts of $25 o r more and subscribers were 
promised that they would receive QSLs direct from the 
DXpeditions on the sp:>t locatio n. The writer does know 
that this promise has been fulfilled and with approximately 
400 subscribers, the DXpedition set off with the backing of 
more than SI 0,000. As everyone knows they were successful 
in putting 5WJAD, YJSWW, BY4SK, W9WNV/8F3, 
XZ2TZ and K7LMU/HS on the a ir and no doubt giving 
many stations all time new ones. On October I the following 
Jetter was sent to all subscribers by Ack, W4ECI on behalf 
of the DXpedition. " With the first phase of our DXpedition 
coming to a close, it brings up the second phase which 
consists of the North Pacific which includes the two new 
ones that everybody needs, the third phase which is the 
South Pacific including ZM7 /Tokeleaus and the fourth 
phase which includes VKO, Heard Island. All of these spots 
have to be reached by c harter boat a t a cost of some $300.00 
per day. As the next phase will be coming up within the 
next 14 days, it is most necessary that we seek additional 
support in the form of donations before they can be made. 
We realize in that a ·few of you have done so much for so 
many ' but both Do n, W9WNV and Chuck K7LMU are most 
determined to see the D Xpedition completed. To complete 
the final three (3) phases, some additional $9,850.00 is 
required. We therefore seek your additional support. Remem-



ber, for those who have contributed $25.00 or more or to 
those who in the future make tbis $25.00 donation, Don and 
Chuck will QSL direct from on the spot location. In the next 
three phases, they will pay special attention to our sup­
porters ... 

For those who wish to support this DXpedition, contribu­
tions, however small are welcome, be they in .Dollars, IRC's 
or mint US stamps. Whether stations contribute or not, all 
QSLs will be answered in due course, but if you think that 
you owe something for the new o nes provided then it is up to 
each individual to send what they will. F requencies: c.w.: 
7005/010, 14,045/55, 21,045/55 kc/s; s.s.b.: 7070/ 100, 
14,100/ 110, 21,400/410 kc/s. All QSLs via W4ECL at the 
(lddress given i11 QTH Corner. (G3HDA is not a subscrib­
er but does contribute a small amount for each all time new 
one worked.) 

Contest s 
The results of the Tops C.W. Club's 1964 80m activity 

contest show that the first three places werefilled by OKI MG, 
OK IBY and OZlLO respectively, with the top G (G3HZL) 
in the 22nd spot. This year's contest will take place from 
12.00, December 18 until 12.00, December 19 on 80m c.w. 
only. Scoring: Contacts with stations in your own country 
count one point, contacts with stations in the same continent 
count two points and contacts with stations in other conti­
nents three points. To tal score is arrived by multiplying 
total points with total number of different prefixes worked. 
Logs (post-marked not later than January 12, 1966) to 
G31RM, 22 Hervey Road, Bury St. Edmunds, Suffolk. 

The results of the 1965 ARRL DX competition shows the 
following scores by UK stations. 

PHONE SECTION 
Single 

G6RJ 
G8FC 
G2QT 
G3CAZ 

Operator Multi Operator 
56,336 GB2DX 235,104 
55,116 G3LDI 8,160 
4 1,940 G3TWV 3,825 
35.640 

Wales 
GW3NWV 147,441 

C.W. SECTION 
Single Operator 

G4CP 259,700 Wales 
G2DC 148,824 
G2QT 11 8,800 
G2RO 92,928 
G3APN 19,032 

Scolla11d 
GM3H CZ 4,400 

GW3JI 
GW3FSP 

Nor them 
GJ30QR 
GBOTV 

Multi Operator 

162,333 
131,868 

Ireland 
290,730 

37,530 

G6VC 
GJSSO 

229,680 Wales 
96,449 GW3ITZ 69,444 

This year's contest dates are: Phone- February J2 and J 3, 
March 12 and 13. C.W.- February 26and 27, March 26and 
27. The starting time in each instance is 24.00 GMT Friday, 
ending at 24.00 GMT Sunday. Phone and c .w. are separate 
contests. Multipliers are the following call areas: WI-WO, 
KH6, KL7, VO and VEJ-VE8 (a maximum of 21 per band). 
Each completed QSO counts three points. Logs must 
contain calls, dates, times, bands, exchanges (report and 
power) and points. The W/VE station will send report and 
state/province. Logs may be obtained from ARRL, 225 
Main Street, Newington, Conn. 061 l l , USA and entries 
must be postmarked by April 23, 1966. 

CQ Log sheets and entry forms for their two world wide 
DX contests may be obtained by sending a large s.a.e. to 
G3HDA. 

F inally, a reminder that the RSGB 7 Mc/s C.W. Co11tes1 
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W 6FET o peratins VP2M N . See pas e 743. 

takes place on November 6 and 7. Complete rules will be 
found o n page 474 July BULLETIN. 

Awa rds 
The WAHM Award is available to any DX station who 

makes contact with five different members of the Hamfesters 
Club on any band using any mode. Applicants to submit to 
Hamfesters Radio Club, 6000 South Tripp Street, Chicago, 
minois 60629, USA, five confirmation slips (which will 
be attached to members QSLs) listing dates, bands and sta­
tions worked. A current list of club members may be 
obtained by sending an s.a.e. to the above address. 

Three awards are available from the Finnish Amateur 
League which are as follows: (i) OHA Award for contacting 
15 OH stations in five call areas. (ii) OHA 100 Award for 
contacting 100 OH stations in JO call areas on any two bands. 
(iii) OHA 300 Award for contacting 300 OH stations in 10 
call areas on any three bands. Phone, c.w. and mixed awards 
are available and applicants should send a GCR list with 
stations in district and alphabetical order showing full log 
data together with five IRC's to: SARL Awards Manager, 
Box 306, Helsinki, Finland. 

Of interest to s.w.l.'s is the new HAVK Award issued by 
the Wireless Institute of Australia and available only to 
short wave listeners. Briefly the requirements are the same 
as for the worked all VK call areas award which were given 
in the September BULLETIN page 595. All QSLs submitted for 
this award must show date, time, type of emission and band 
used and sent to S.W.L. Awards Manager, GPO Box 261 JW, 
Melbourne, Australia, and accompanied by a check list 
and sufficient return postage. RSGB members may send 
their claim for this certificate to the RSG B Cerrificates 
Manager, but sufficient return postage (Inland) for the cards 
and postage to forward the certified list to Australia must 
be enclosed. 

DX Brie f s 
VK9WE now active on 14,035/40 kc/s at 05.30 to 08.00 

daily a nd 12.00 to 13.00 at weekends. The correct QTH for 
QSLs will be found in QTH Comer. 

DXpcdition by VP2BN: November 12, VP2K1 (two days); 
November 14. VP2Df (two days); November 17, VP2VI 
(four days). C.W. and s.s.b. 

KllMP and WIBPW will be active from St. Vincent on 
c.w. and s.s.b. one week from November 25. 

Correspondents are tJ1anked for their co-operation and 
acknowledgement is made to the West Gulf DX Club Bulletin 
(W5IEJ), The LI DXA 8111/etin (W2FGD/W2MES), DX'press 
(PAOFX) and The DX'er (N. Californian DX Club). Please 
send a ll items to RSG B Headquarters to arrive not later than 
November 11 for the December issue and December 3 for the 
January issue. 
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conducted b!d •• _JI x ·· 
A FTER a fast run up the MI motorway from London, 
~ Nottingham came into view. Then Sherwood passed 
by and we soon arrived at the small mining town ofOllenon. 
GB3RH was on the air, and after a QSO with this, the 
official symposium station, we drove onto the campus where 
the modern Residential Centre stands; built by the Notting­
ham Education Authority for such ventures as this. Straight­
away the enthusiasm and hospita lity of the folk of Notting-

(a) 

Fis I. The electrostatic attraction that a rubbe d comb will show1 
(a), 11 e n ctly the principle upon which a valve work1, (b), or the 
motion of 11 holes" and electrons in tran1i1tor1 for that matte r. 

ham set the a tmosphere for the weekend and we were soon 
joining in as the programme of talks and events commenced. 
Magnus Grammar School Radio Club had erected aerial 
masts and much hard work had gone into the setting up of 
the sta tion. A fine receiver, using an HRO type dial was on 
show built by Richard, one of the Magnus lads. 

T he purpose of this Symposium was to introduce Youth 
Leaders :ind o thers to amateur radio as an activity for young 
people and yours truly was del ighted to represent 
"QUA ... .'', as it were, supported as I was, by the Roding 
Boys' Society. We have been talking about this kind of thing 
in these columns for a while now, and Newark Amateur 
Radio Society, affiliated as it is to the Youth Service, has our 
very best wishes and thanks for this pioneering effor t. 
Obviously it will only be a matter of time before a conference 
is set up with similar a ims in nearly every area. 

In particula r I accepted and enjoyed the keen enthusiasm, 
great friendliness and humour of the Mount School Radio 
Club members. These lads were so keen, it was a tonic for 
me, and I offer best wishes for the work a t their Secondary 
Modern School in Newark. I t looks as if I am going to have 
a busy time letter writing, with John, Smithy, Adrian, Tubby, 
Steve, Colin and Co. at the o ther end! 

The whole programme was judged a success, including the 
inevitable junk sale at the end. So once again, cheers for 
Newark, and we look forward to G B3 Robin Hood on the 
air next year. 

We now come to letter E in our series. 

Electro, Electricity, Electron 
Just like a dictionary of technical terms! But let us see 

if we can discuss these important E words, which are the 
names of the very bases of our subject, with a little more 

• K. L. Smith, GJJJX, 82 G ranviHc Ro2d, Walthamstow. Loodoo. E. l8. 
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interest than the usual dictionary. There is one thing the 
d ictionary usually states, however, and that is the fact that 
these words arc derived from the Greek word Elektro11, the 
word for Amber. Fashionable ladies in ancient Athens were 
apparently entertained by gentlemen briskly rubbing amber 
necklaces and showing the " power " they now possessed 
in that straw and hairs would jump up and cling to the amber. 
Boys do the same with their nylon combs and bits of paper. 
These arc the fi rst observations on electric charge and with 
the a llraetion and repulsion of charges, as with the amber. 
operate a ll our appara tus. Just consider the anode of a valve, 
or deflector plate in a c.r.t., they function just like the charged 
comb and scraps of paper. Whal is it that is a llracted in these 
devices, no t paper of course? It is the very part iclcs of 
electric ity itself, electrons. These a rc tiny negative charges, 
and when it was discovered that electricity was atomic in 
nature, then real progress in e lectronics began, right up to 
modern solid sta te linear r.f. amplifiers fo r s.s.b. 

Energy 
I have said so much about this inner .. elementary physics" 

word, in other directions, that no more will be said here. 
(The trouble is, that you pour letters imo my QTH with 
deta ils all about your physics courses, exams, RAE courses, 
etc . ... a lot of QRO stuff affecting my writing!} Anyway, 

NO RADIATION 

I ELECTRIC "LINES~ 

Fla. 1. Diaarammatlc representation of the e lectric field radiated by 
a dipole aerial (one half). The accompanyln1 ma1netic field would 
be rapre1antad by circle1 1oin1 into the paae, centred on the dipole. 
Notice the weaker and weaker field t oward1 t h• end1: at the end.a 
them1elve1 no radiation occure (in thaory l). 
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I'll admit our hobby is an energetic one, and you would think 
that the amount of money we have 10 pay for this energy 
would create even more interest in it (and Joules to you). 

Electr omagnet ic Waves 
EM waves range. from dozens of miles to a fraction of a 

millionth of an inch in length. That is, from long radio waves 
to gamma and cosmic rays. Whatever !he wavelength, !hey 
all travel at exactly the same speed in empty space. This 
velocity is that of light, namely about 300,000,000 metres per 
second. EM waves are radiated by vibrating electric charge, 
such as electrons jumping inside atoms, or high frequency, 
alternating current in an aerial. If one vibration occurs in a 
second, the wave would be 300,000,000 metres long, if 
radialed (such a low frequency would hardly radiale a 
detectable wavet...even if a long enough wire could be put up 
for an aerial). ror a frequency of two cycles per second, 
two complete waves would "occupy·· this length ; that is, 
the wavelength would be 150,000,000 metres and so on. 
Thus 100,000 cycles per second (100 kc/s) would produce 
100,000 waves in the length 300,000,000 metres. Each wave 

would be 3~ = 3000 metres long. This enables us to work 

out the wavelength corresponding to any frequency. Wave­

lengih = 3;>°·000•000, wavelength in metres, frequency in · requency 
cycles per second. 

3000 
Example: l ·9 Mc/s; 19 = 158 metres. 

The waves progress as varying Electric Field Lines vibrating 
at right angles with a corresponding vibration of Magnetic 
Field Lines, and also to the direction of travel. Lines are the 
only way we can piclure the invisible wave motion. 

" A " Members ' N ews 
Peter Briggs, A4752, who lives al Southport Lanes., finds 

" QUA . . . ., an interesting subject. ll was good to hear from 
him for the first time, and let's hope the PCR receiver Pete 
uses carries on the good work. This PCR was modified to 
cover Top Band, and A4752 passes on the tip on how to 
do this simple mod. The oscillator lrimmer for medium wave 
is unscrewed complc1ely, then a piece of ferrite rod is inserted 
into the oscillator coil for this band, unti l 160m is obtained 
(no doubt by listening for Loran in the evening). While this 
is being carried out, the tuning capacitor should be nearly 
open. 

Richard Hill, A4629, writes in to say that since joining 
the Society some five months ago, he has found membership 
offers many advantages. He uses a CR66 receiver with a 
preselcctor. Local activity seems pretty well developed in 
Stafford where Richard Lives, and there arc a few other•• A " 
members who are friends. 

Another first letter, this time from J ohn Steel, A4556, of 
Appleby, Westmorland. John seems to be very busy with a 
number of constructional projects afoot. Also much school 
work apparently. John hopes to have a Club set up at school. 
and obviously wants a keen teacher to assist in this. You 
must know my views by now, and that is the desirability of 
trying to fom1 a separate club, so widening the scope and 
increasing the challenge. Anyway, best of luck John. 

Colin Pownall, A4827, was one of the boys I met at 
Ollcrion. He writes about a component bridge that he hopes 
to build. 

More·• gen " from St. Helens, in the form of a communica­
iion from Paul.A4034. The first meeting of the St. Helens Club 
went off well, and Paul would particularly like to hear from 
any Associates around the area who are interested in joining 
the work with him and the local crowd. One new member 
is the son of a local amateur, whose aerial is less than 300 ft, 
from the school. Paul says, " At tbis range we can build a 
Top Band Xtal set and still be deafened!" 
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Thank you to the other " A " members who have written 
co me recently, I'll get round to dropping you a card (in my 
spare time, of course!). In the meantime, I can report a 
successful stat ion was set up at the Hindlcap Warren Camp 
under the call GB3FED, some overseas stations being 
worked. This London Federation of Boys· Clubs project 
went on the Pathc News circuit, and ii was fun seeing the 
station on the cinema screen. Any more ideas from you 
about communal projects you would like to join in arc wel­
come. Projects for next year ( 1966) oughl to be discussed 
now. 

So 73 to all readers, and good listening. JIX. 

Bulle tin Contributors and the Copyr ight Position 
The Finance and Staff Committee wish it to be known 

generally that there has been a long-standing arrangement 
between the Member Societies of the International Amateur 
Radio Union that material published in the Journal of 
one society may be reproduced in the Journal of any other 
society provided acknowledgment to source is given. 

The Socie1y purchases the copyright of all articles pub­
lished in the RSG B B ULLETIN and other publications 
unless the author specifically asks for the copyright to be 
r('5erved. 

Progressing t hrough A mateur Radio 
(C ontin ued from pa11e '733) 

four has the holder for the neon stabilising unit. Jn each case 
the under side view is shown in Fig. 3. When the chassilets 
are placed in position on the side members, t11e feedtnroughs 
mate up so tnat a simple link across completes the unit. The 
front panel contains the switches. indicator lamp and output 
sockets. Mains power is fed in via the tem1inal block on the 
rear support bar. Care must be taken to connect the correct 
polarity onto the tags of th<! electrolytic capacitor. 

A pill connection plan has been adopted for the octal 
output sockets. Two 6·3 volts heater outputs arc available, 
and by using the appropriate pins, 12·6 volts centre tapped is 
obtained. The unstabilised h.t. is taken to pin three and the 
150 volts stabilised is available on pin 4. 

Thus a whole range of supplies is available, and equipment 
can be plugged straight into the unit via plugs wired appro­
priaccly. 

llllllllllllllllllllllllllll!llllllllllilUlll llUlllUlllllllllllll llllllllllll UlllllllllnllllllllllllllllllllllllllllllUlllllllHIJnl1llJlllllllllBIUll~ 

GB2RS SCHEDULE 

RSGB News Bullecins are tnnsmiued on Sundaya in accordanc• 
95
= 

wich the following schedule: _ 

Fr equency T im e Lo~tion of Station ~ 
3600 kc/s 9.30 a.m. Souch Euc England ;;;; 

10 a.m. Severn Area. ~ 
10.15 a.m. Bellue = 
10 .30 a.m. Norch Midlands ~ 
11 a.m. Norch Wesc England ~ 
11.30 a.m. Souch WNC Scotland "" 
12 noon Norch Euc Scocland I 

145· 10 Mc/s 9 .30 a.m. Beaming norch from London -
10.00 a.m. Beamin& w est from London i] 

115·.8 Mc/s 10.15 a.m. Beamin1 souch from Be lfast ~ 

145·30 Mc/s 10.30 a.m. Bec~l:Jf..'ldorth wesc from Sucton i 
11.00 a.m. Bec~/:Jf.eiduch wesc from Sutton I 

145"50 Mc/s 11.30 a .m. Beaming nor ch from Leeds _I 
12 noon Beamina east from Leeds ~ 

N ews icems ror inclusion in ch• bulleclns should reach Head· I 
quarcors not later than first pon on the Thursday precedinc t rans- ~ 

2 mission. Reports from affiliated societies and from non-affiliated ~ 
S societies in process of fot'mation w ill be welcome.. §: 

fr111mnn1111111nt1Rnll~llWllllMIRllUUlllllllllllllllllllllllllllllllllllllllnlll1HllllllllllllllnlnlllllllllllllllUUlilllllllUIMIUllllllUllRlllllli 
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CONTEST 
The last s uch report on a 144 Mc/ s portable cm1tesi appeared 
in the November 1960 .BULLETIN (page 239) and it is time the 
picture was brought up to date. 

Within the 25 watt lim it of tbe RSG.B events the choice of 

- R!SULTS - REPORTS-RULES -
transmitting valves is narrowing with the QQV03-20 
dominating the field. Of the valve types used in .1960 the 
6AK 5 has dropped from four to nil, the QV04-7 from two to 
one, the 832 from 16 to three w hile the last 829.B has gone. 
Conversely, of the more modern ty pes, though the low power 

Third 144 Mc/s Contest (Portable) 1965 QQV02-6 s tays at one o n each occasion the QQV03-10 goes 
up from five to seven, the QQV03-20 from seven to 27 ( if a ll 

The first 2m portable contest on May 2 produced another varieties of this valve are lumped together) and the QQV06-40 
large entry of 52 portable stations and one mobile, supported goes up from three to s ix . There is also a general inc rease in 
by fcur check logs. power with a high proportion o f staiions running power near 

The overall winner was the Northampton Short Wave the 25 watt limit. T his increase may be associated with more 
Radio C lub, o perating under the C lub's own call G3GWB/ P efficient transistorized power supplies and modulators 
on a hilltop o n the Isle of Wight; they receive a miniature allowing a higher proportion of the available battery power 
cup for their e fforts. A certificate of merit goes to the Mid- to be allocated to U1e r.f. equipment. 
lands Con test Club operating as GW3RUF/ P o n the summit On the receiver s ide the following va lves used in first r.f. 
of Snowdon. s tages in 1960 no lo nger appear in this critical position : 6BQ7, 

6BZ7, 12An, ECC84, but the only 6AK5 is still with us. 
Equipment Valves now in use include E88CC, A2599, and A2521, al l of 

By popular request this report deals with the equipment which were coming into use in .1960 but the major changes 
used rather than the vagaries of the weather and conditions. are the introduction of the Nuvislors which appear in a t 

Position Call-sii;o Score NGR Ops. Power P.A. Rx R.F. scago Aerial Hoight 
(WaU•) (le.) 

I 03GW13 14781 SZ-575876 M 25 3-20A 2 " to Yagis 
2 GW3RUF 14566 SH-609543 M 20 3-20A E88CC 10 Yagi 22 
3 G3KMT 14350 609768 M 10 '.l-20;\ A2521 2 x 6 Yagis 
4 G3EGK 12895 SK-9864 M 24 6-40 Vu Ive 4/4 Slot 
s G4LU 12596 SJ-628081 M 23 3- IO A2599 SIS Yagis 
G G3PlA mos SU- 3388SS M IS 832 6/6 Yaais 45 
1 GJOllD 11348 ST- 815080 s 24 3- 20 A'.2521 20 Stuck 30 
8 G3KMS 10649 SJ-03 60 s 20 3- 20 6CW4 4/4 Slot lS 
9 G3BJD 10646 NY-710322 M 20 3-20A. Nuvistor 6/6 Slot 

10 G3NJF 10448 TF-122944 s 24 6-40 6CW4 6/6 Slot 
II GW30XD 9303 S0- 213637 M '.l-20 6CW4 6/6 Slot 30 
12 GSPI 8763 767058 M 22 3-20A 6 Yagi 
13 G3CGQ 8563 TL-960169 s 22 3-20 6CW4 6/6 Slot 
14 G30RL. 8-142 TL-410045 M 25 '.l-20 GM0290 16 Stack 30 
15 G3LEE 8228 301681 M 20 3-20 6/6 Slot 
16 GJFFV 8018 SE-821569 M IS 3-20A Valve 4 Yagi 40 
17 G3MDli 7886 930261 s 24 '.l-20 Transistor SJS Slot . G3MAX 7593 SK-031689 s 25 3- 20A 6AM4 8/8 Yugjs 
IS GJOSC 7209 SP-848068 M 2S 6--40 ESSCC 6/6 Slot 
19 G2DJ 7049 SK-243SS4 M 18 '.l-10 6CW4 4/4 Slot 
20 G3FD 6968 51-017197 s t8 '.l-20 Transistor S/S Slot 
21 G3RXK 6842 SO- S9S868 M IS 3-10 6CW4 6/6 Slot 
22 G3NUE 6647 SP- 329337 M 25 3- 20 6DS4 10 Yogi 23 
23 G3CHW 6629 773854 M 10 3-10 Transistor 8 Yagi 28 
24 031<.UJ 6134 M 24 Tl'lS 6CW4 6/6 Slot 35 
25 G6UQ S9S4 SJ- 916594 M 24 3- 20 AFl02 S/S Slot 
26 GW3ATZ S891 2S3404 s 16 6-40 A252 t 8/8 Slot 
27 GJJEQ SS62 892356 M 10 4-7 Tr:insistor s Yagi 2S 
28 G2BLA 5386 SP-860973 M 10 3- 10 Tra_asistor 4/4 Slot 20 
29 03RAL 4798 SK.-484104 s 2.5 832 8 Yagi 
30 G3JTW 4663 TL-782061 M 20 3-20 ECC85 4/4 Slot 
31 OM3FYD 4653 N0-486076 M 20 3- 20 A2599 8/8 Slot 
32 G3FIJ 4407 T~963t2 M 2S 3-20 6DS4 6/6 Slot 2S 
33 osm: 4350 M 12 S163 6/6 Slot 
• G3GRS 394S M IS 6/6 Slot 45 

34 GJIAG 3928 S2-463754 s 20 3-20 5 Yagi 30 
35 GJEMU 3915 TR- 197397 s 20 3- 20 EC88 6/6 Slot 
36 G2CZM 3676 SP-933097 M 16 3- 20A Nuvistor 4/4 Slot 28 
37 G3KPT 3639 S0-988760 s 0·2 20110 2N 1742 s Yagi 
38 G3NEO 3S80 SK-496846 s 25 6-40 6DS4 S/5 Yagis 
39 G2WS 3400 SP-49S7 s 12 2-6 Transistor 5 Yagi 
40 G3GBU 3276 SK-400636 s 20 8 Yagi 
41 G2YU 3233 T0-9 14150 M 18 3- 20 Transistor 16 Yagi 40 
42 G3RHU 2974 372365 s 3 6J6 6CW4 s Yagi 18 
43 G1HQX 2906 490148 s to 3-10 6CW4 4/4 Slot 
44 G3KQF/ M 2004 617283 s 6 3B240M 6AKS Halo 12 
45 GM6XW 1718 NS-73S810 s 25 6-40 Valve 8- 8 Slot 
46 G3PUO 1682 34-638402 s 10 3- 10 8 Yngi 
47 G3XC 1631 998576 M 25 3- 20A 6CW4 13 Yagi 
48 GM3KYI 1399 N0-465455 s 25 3-20A A2S21 4/4 Slot 
49 G3JDM 1170 SJ- 836026 s IS 832 6CW4 s Yagi 
so G2DHV S48 51- 393S63 s IS 3-20A 6CW4 Yagi 
SI G3SU 488 TL-5SS288 s s S76~ 6CW4 9 Y:igi 12 

• Liuc cnrries 
M : Mulli-opcrator. S: Singleopcra1or. 
Trnnsmiuing "nlve numbers abbreviated: 4-7 is QV04- 7, 2-6 is QQV02-6. 3- 10 is QQV03- 10, c1c. 
Heights arc in feet n.g.l. 
All cn1rants were portablcoxccpt G3KQF/M. 

RSGB BULLETIN N OVEMBER, 1965 749 



least 18 receivers a nd transistors which arc in use in at least 
10 cases. 

The new fashion in long Yagis is now becoming estab­
lished: there arc now 22 stations using Yagis of various kinds, 
and although it is not clear which o f these are ·• long," a 
number of stations are using stacked Yagis as distinct from 
the slot fed pair. Even so, over ha lf the entries use slot fed 
Yagis, mainly 6-over-6. 

Operators 
Finally, the number o f operators has increased , in 1960 31 

out o f 40 entrants representing single opera tor stations. This 
year, over half of the entries were from multi-operator 
stations. 

A rough check of the logs showed about 350 to 400 British 
stations on the band. G3KMTworked 118 of these compared 
with the score of 96 by G3ERD in 1960. 

Check logs from G3EHR/ M, G3SZS, GC2FZC and 
BRS26475 are acknowledged with gratitude. 

Fourth 144 Mc/s Contest (Portable) 1965 
The Fourth 144 Mc/s Contest which took place on July 4 will 

go down in history as a memorable occasion. when for a period 
of approximately two hours. contestants in the United Kingdom 
had the opportunity of contacting other national contestants in 
rar away places via the mode of propagation known as sporadic 
£. 

For the record. the following is un extract from entry logs 
received of contacts via this particular mode of propagation. 

GW3DA/P: YUIEXY/ P. YU3CW. YU2J lf. YU llOP. 
G3N\IJ/ P : HG5KCC{P. lfG6KVK. OEIXA/ P/3, lfG5KDQ/ 

P. lfG5KEB/ P, OEJEC. 
GJXC/ P : OEILHW. OEI HZ. HG5KEB{P. OEJEC. OEIXA/ 

P/3. HG5KCC/ P. 
G3ENY/ P : YUIN DL. YUJOV/P. 
GW3RXK/P: YU30V. 
GJKMS/P: YU2Jlf. 
GWJRUF/P: YUINDL. 
GM3LAV/P: llAIM. ll DAN. 
Congratulations to GW3BA/ P, near i\bcrdovcy. on a11aining 

lnpul 
Po,n. Call·si~n Location (walls) Ao rial ConCaC'ts Point.s 

I GWJBA/ P Nr. Abcrdovey 2J IOelc 69 16,188 
2 G3NVJ/ P RC<lruth 2S 6/6 28 14,442 
3 G3XC/ P Nr. icwqu:\y 25 16elcco-lin 25 13.872 
4 GWJOXD/P Nr. New 20 6/6 92 11,697 

Rodnor 
s GJMDH/ P l'!~: ~~~~0~bury 2S 6/6 71 11.173 
6 G3UH F/ P 2S 4/4 86 10 ,576 
7 G3ENY(P Nr. Bridgnorch 24 16clcco·lin 67 9.SOJ 
8 G2HIF/ P Nr. Wantoge IS 92 9.259 
9 G3FRV/ P Nr. Bognor 25 6/6 86 9.197 

Regis 
10 GJODB/ P Poole 24 20elcco-lin 65 9,076 
II GW3RXK/P Nr. Oswcscry IS 6/6 62 8,37J 
12 GJKMS/ P Macdcsfiotd IS 4/4 67 7,658 
13 G3Nff/P Cl"•bY 24 6/6 52 7.191 
14 GW3RUF/ P Nr. Corwcn 25 tOclc 6 1 7.157 
IS G3ERD/P Nr.Dcrby 18 8 cle 64 6,S40 
16 GSIG(J' Nr. Matlock 20 S/S 54 6,111 
17 GJG~ B/P Northampcon 25 10 etc 6 1 S.96J 
18 GJTgz Nr. Evesham 25 6/6 60 S,912 
19 GJN H/P Nr. Aylesbury 18 4/4 65 S.726 
20 G30SC/ P Nr. Aylesbury 20 6/6 S7 5,446 
21 G3PMH/ P Nr. Royston 2S Sele 59 S,363 
22 GJKMT/P Nr. Ludlow o.s 8 elc 47 4.656 
23 GJCGQIP Nr. Trios 20 6/6 4,276 
24 G2BLAIP Nr. Hitchin 10 4/4 49 4,24S 
2S GJFD/ P Nr. Dunscable 16 8 clc so 3.697 
26 G2DSP/ P Nr. Worchins s Sele 44 2.803 
27 GMJLAV/ P Nr. Lauder, 18 4/4 13 2,756 

Berwick 
28 G3PUO/P Nr. Blackburn 10 Sele 34 2,700 
29 G3CZH/ P Nr. Banstend 10 Sele S4 2,397 
30 G3THH/P Nr. Leck 10 4 clc 24 2.0IS 
31 G3NPO/P Nr. Leeds 12 Sele 26 1,88 1 
32 GM3FYB/ P Kinross IS 6/6 20 1,874 
n G JGKF/P Ken.Icy 20 6elc 46 1,823 

Common 
J4 G3AZT/ P Nr.Chippin~ O· ISO 8 elc 21 1,747 

Norton 
3S GM6XW/ I' Nr. Stirling 2S 8/~ 25 1.719 
36 G3G BU/P Stoke 20 4 ele 20 l ,SS3 
37 GJJDM/ I' Nr. Gailey Staffs. IS S Cle 17 1.292 

750 

the leading posit ion in the contest and likewise to the two West 
~oun~ry sta~i!)ns,G3NVJ/PRedrut~ and GJXqP near Newquay 
en their posttcons as second and third respccuvcly. Tbere is n<> 
doubt that this short sporadic E opening had a considerable 
i nOuence on the final placint1s and is a state of affairs which the 
Contests Committee reels 1s an opportunity for all stations 
to take advantage of in the s;tme way as if there had been good 
extended tropo conditions. Apart from this diversion the general 
o~inion is that fairly good normal propagation prevailed, and in 
this contest GW3BA/ P worked G2J F near Ashford at 247 miles 
and G3TDR/ P at 220 miles. · 

G3NVJ/ P worked GJJZW/ P at 228 miles, G3XC/P worked 
G51G Leek at 226 miles, 03UHF/ P near Buxton worked 
G M6XW/ P near Stirling at 225 miles and G MJFYB/ P Kinross 
at 230 miles and G3FRV/ P worked G3KMS/ P Bolton at 205 
miles. 

Com menu 
03MDlf/ P reports an enjoyable time operating single handed 

and GJOSC/P who had a late start comments adversely on 
stations operating more than one receiver during the contest. 

G2BLA/ P reports a visit from lfungarian amateurs to their 
site; they arrived at the time of the sporadic E opening! Com­
ments and check logs arc received with thanks from BRSI 5744, 
A3768, A3942, G4JJ / P. BRS24733, G2WS, G D2CZM/ P. GSTR 
and GJSIV. 

Second 70 Mc/s Contest (Open) 1965 
This event. held on May 15/ I 6 produced the rec-0rd entry of 50. 

The winning station this year was GW3RUF/ P, thcwcU known 
call sign of the Midlands Contest Club, operated by GJKXA and 
G3UAW. Their score of 10. 166 points was achieved by working 
106 stations producing an average of about 100 points per con­
tact: an excellent score indeed. GW3RUF/ P will therefore 
receive the V.H.F. Manager"s Trophy for 1965. 

The second place this year was filled by GJPIA/ P, the call-sign 
Posn. Posn. Power 

Call·sian !Soc A) (S..: 8 ) Points Concaccs inpuc Locacion 
GWJRUl'/ P I 10166 106 2S Monmouch 
GJPtA/ P 2 9Jl7 126 IS Berks 
GJFOW/ P J 8124 76 IS Cumberland 
GJIHM/ A 6865 116 IS Su.~cx 
GW3A.H0 / P 6320 R4 IS Denbighshire 
G3SKR 2 6J06 140 SO Middlesex 
GJMEH 6 199 130 SO Surrey 
G l3CDF/I' 5 5899 78 20 Armugh 

•G30JE/P 6 49J4 104 2S Bucks 
GIJHXV/ I' 7 4532 S7 30 Bclfa<1 
G3MHW 4 4415 124 4S Berks 
GJ IMV S 4227 77 SO Bucks 
GC30BM h 3484 2S 40 Guernsey 
G3NJF/ P S J380 3S 20 Lines 
G2AUD 7 330t 62 40 Bucks 
G3NEO 8 J29S JS SO Yorks 
G3RIK/ P 9 3206 S7 10 Lanes 
GJKUJf P 10 JIJS 40 20 Somerset 
G2DSP P 11 3009 70 8 Sussex 
G30WA 9 2961 7J IS Surrey 
G30HH 10 26SS 48 SO Cheshire 
GJTRY 11 2625 7J IS Bucks 
G2AJ H/ P I 2 260S 46 8 Gins. 
G3EKP 12 2527 43 22 Lnncs 
G1RMN IJ 2Sl4 80 SO Surrey 
G211HW/P 13 2457 26 2S Cornwall 
GJSUV 14 2391 47 20 Essex 
G3RCV 14 2271 8 1 2S Kent 
G3KCJ IS 2 188 6~ 12 Beds 
G2AXI 16 200S 4J 20 Hnnc.s 
G3TXB IS 1990 S6 IS Middlesex 
G2BJY 17 1964 JS 30 Scnffs 
GMJEGW 18 1799 IS 2S Fife 
GJFIJ 19 1794 26 lS Essex 
G3RDQ 20 1453 48 JS Surre'' 
GJJMY/ P 16 14SO 25 12 Glou5 
G!SPY/ P 17 1447 29 IS Warwick 
GJPGT 21 1421 48 S Surrey 
GJPUO/ P 18 1419 3t 10 Lnncs 
GJSLG 22 1396 29 2S Wurwiek 
G3AYC 19 1345 41 JS London 
G IJLLQ/P 20 1157 41 4 Co. Antrim 
G3GGL 23 973 21 21 Worcs 
G21lRR/ P 2t 865 18 10 Wiles 
G3TOT 24 79J 30 15 Heres 
G 13RXV 2S 740 23 S Co. Londonderry 
G3RWM/I' 22 670 19 4 Luncs 
G3UW/ P 23 44S 14 10 Warks 
G3JDM/ P 24 406 14 IS Staffs 
G20HV 26 357 23 I SW Kent 

• Member of lhc V. H.I'. Conlest(Commiucc 
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of the AERE (H'arwcll) group with the s..:orc of93 17 poims. The 
winning home station cn1ran1 was D. Hunter. G3JHM/ A. who 
worked 116 stations for a 101al of 6865 points. The second home 
station was G2SKR of Wembley. M1ddx .• who achieved the 
longest distance QSO of the contest with G l3HXV/ P at 314 
mi les. Other long distance con1nc1s include a QSO between 
Gl3CD F/ P and G3PIA/ P at 276 miles. The l:11ter station also 
worked C 13H XV/ P 268 miles. 

Comme nts 
Mos1 s1a1io11s found conditions fair with a lift in conditions 

to the Wcs1 and Sou1h West producing workable signal s1reng1hs 
in London from such s tations as GC30BM and GWJRUF/ P. 
G l3CDF/ P worked no less 1han 46 other G I stations 10 help 
build up his score. and also mentions the lack of c.w. stations on 
the band. GC30BM was troubled wi1h TVI which caused him 
10 close clown al 09.00; a tine score for only seven hours of 
operating. 

70 Mc/s Listeners' Contest 1965 
The Commiuee judged the winning lis1ener's log 10 be 1ha1 

which wus submillcd by R. A. Ham, BRSl 5744. S1orring1on. 
Sussex. wi1h the score of 1740 points. with a total entry of 84 
stations in 18 counties. The certificate for second place goes to 
Michael Shaw. A3973 whose score was 1595 points. 

The Commiu ce thanks the following for very useful check 
logs: 13RSl5744, A3973. A4048. A4242. G2WS, G3PMJ. 
G6XA/ P, G l3HCG. Gl3HCG/ M. and G l3ALT. 

T hird 70 Mc/s Contest (Portable) 1965 
Although the first event of its kind on 4m it produced an 

encouraging number of entries to talling 36. Seven of the entries 
were from outside England; and from logs received it is known1ha1 
there were at leas1 40 GI stations on the band during the contest. 
of these there were 10 signing portable. 

The winning station. GW30XD/ P, was operated by G3P~Z. 
G3NZS. G3TG L. achieving 23 contacts at distances exccedmg 
100 miles. to help boost their score up 10 7887 points. In second 
place is G3FDW/ P operating from his excellent site in Cumber· 
land. and logging 13 of his contacts to be over 100 miles with a 
final score of 7574 points. 

Amongst the long distance contacts of the contest were 1he 
fo llowing three: G3EFX/ P to G3SKR. Middlesex. at 230 miles. 
G3EFX/ I' to G3K MS/ P al 213 miles and G M3FYB to G3LLE/ P 
(212 miksl. 

Cull-si~n Po~n. Poinb ContnCl<ii: Power Location 
(Wous) 

G\ 30XD/P I 7887 61 2S Radnor 
GJFDW/ P 2 7574 S6 16 Cumb 
GIJCDF/ P 3 7014 SJ 2S Co. Armagh 
GJAYT/P . 6964 7S 28 SiotTs 
G3EFX/I' 4 62S7 84 20 Sussex 
G3PAl/ I' . 6201 SS 20 llcrks 
GJRXS/I' s S942 78 12 Oxon 
G WJ R UF/ I' 6 5749 59 2S Mcrioncth 
G3KMS/1' 7 5378 65 IS Lanes 
G30JEll' 8 5363 74 20 O. cks 
G2VB P 9 5344 74 40 St1rrc)' 
G3JEQ/I' 10 5253 90 10 Surrcr 
GW3RWM/ I' I I 5126 S9 14 Dcnb111h 
GJNJF£" 12 4920 32 20 linC$ 
G3NK /P 13 4896 66 so Sussex: 
GJRIK/ P 14 4756 49 10 Lanes 
GJNUE/ i" IS 4736 41 2S Worcs 
GJTL;\ I' 16 4499 48 II Han ts 
G3PUO/P 17 4139 47 10 Lanes 
G3FD/ I' 18 3522 so 16 Be<l• 
GJRCV/P 19 JSl9 77 24 London 
GWJUED/I' 20 3475 43 13 Denbigh 
G3RXJ/ P 21 3248 48 12 Sussex 
G3NJN/ P 22 3209 42 7 L~nC$ 
GMJFYD/P 23 3 143 22 12 Kinross 
G3MFO/P 24 29b6 59 20 Su_rrC)' 
GSUM/ P 25 2656 52 10 Hcr1s 
GJGGL/ P 26 2392 22 10 Shrops 
GJEROl l' 27 2368 44 10 Hens 
Gl30NZ/I' 28 2332 30 s Co. Lon<londcrry 
G2AVC/ P 29 1856 16 10 Wills 
G20Sl'/I' 30 1771 38 s Sussex 
GJA.llM/I' 31 988 18 Cheshire 
GJHJG/ I' J2 864 IJ 8 Lanes 
G2WS/ P .13 768 10 'I Worcs 
GlJKY H -142 II 10 Surrey 

' Rul~ 8(J) 
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Equipme nt 
The standard 4 clement Yagi was once again put to goo<l use 

by 90 per cent of the entrants. one of the exccpuons to this was 
that which was used by G3JKY/ P who described his aerial as a 
" dangling dipole.'' 

A wide range of 1 ra1\Smi11cr powers was used. but only one 
statio1\ used the maximum power pcrmiucd for the contest. 

The Nuvistor type r.f. stage was once again the most popular 
"front end" with five entrants using fully transistorized 
ro.:ccivcrs. 

Comm e nts 
As mentioned above conditions for the contest were not good. 

with only eight contacts by contestants of over 200 miles. Thi~ 
the eommiucc hope will be able 10 be improved on during V.H.F. 
NFD in September. G3EFX/ P found few stations 10 work 
during the last three hours after working 50 in the first three 
hours this situation was also found by many o ther s tations in the 
South of England. A number of stations comment on the !ack 
of c.w. activity during the contest even though poor cond111ons 
prevailed. However, all stations enjoyed the contest and this. 
together with the number of entrants. made the results very 
encouraging. 

The V.H.F. Contests Commiucc would like 10 express their 
thanks 10 the following for sending in useful check logs: G6XA/ P 
G3TBS. BRS l 5744. 

Four th 70 Mc/s Contest (C.W .) 1965 
An error occur red in R ule 5 on page 690 in the October 

BULLETIN. Rule 5 should have read "Contacts may be made 
on A l only". 

\-···-·--... CONTESTS DIARY---
October 30-31 - VU2/4S7 Contest (C.W .) 
November 6-7 - 7 Mc/s DX Contest (C.W.) (see 

page 4H, July 1965). 
November 6-7 - VU2/4S7 Contest (Phone). 
November 13-14 - Second 432 Mc/s Contest (sec 

pace 543, Aucust 1965) 
November 20-21 - Second l ·8 Mc/s Contest. 
November 28-29 - CO World Wide Contest 

December S 

Jltluary 15·16 

January JO 
February IJ 
February 19·20 
March 5·6 

March 19-20 
April J 
April 16-17 

(C.W.) (see P•c• 650, October. 1965). 
- Fourth 70 Mc/s Contest (C.W.). 

(see p~e 690, October, 1965). 

"" -Affiliaced So<ioties' Contest (see pace 679, 
October, 1965) 

-First 1+4 Mc/s (C.W.) Con1e1t 
-Firit 70 Mc/s (Open) Contest 
-First I ·8 Mc/s Contos! 
-Second 1+4Mc/s(Opon)and 1+4Mc/s Listeners' 

Conte.su• 
-8ERU (see pa1e 609) 
-Low Power Contest 
-Second 70 Mc/s (Open) and 70 Mc/s Listeners' 

Contesu• 
April 24 -D/F Qualllyin• Evon! 
May 8 -Third 1+4 McTs (Portable) Contest• 
May 22 -D/F Qu•lllyinc Event 
May 28·29 -First 420 Mc/s (Open) ContHu• 
May 29 -1296 Meis ContHI 
Juno 4-S -National Field Day 
June 19 -D/F Qu•lifyin& Event 
July 3 -Fourth 144 Mc/s (Portable) Contest't 
July 9- 10 - 1'8 Meis Summer Contest 
July 17 -0/F Qualilyin& Event 
July 24 -Third 70 Mc/s (Poruble) Content 
July JI -0/F Qualilyinc Event 
September J.4 -V.H.F. NFD•t 
Sop1cmbcr 11 -80 Metro Field Day 
Sop1embcr 18 -D/F Final 
Septombcr 24-25 - 21-28 Mc/s Phone Contest 
October 15-16 -Second 420 Mc/s Conte11•t 
October 29-JO -7Mc/s DX (Phonol Contest 
November 12-13 - 7 Mc/s DX (C.W.) Contest 
November 19-20 -Second Top B•nd Contest 
Docembor 4 -Fourth 70 Mc/s (C.W.I Conion•t 
•Qualifying contcsu !or V.H.F./U.H.F. Listeners' Chompionship 
f Oates subject to revision 
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For further information on membership or the activities of a particular club, application should be made to the person whose Call Sign 
is indicated at the end of the Item. Full addresses may be obtained from a Call Book. 

Basingstoke ARC will be ho lding its next meeting o n 
November 13 when there will be a talk and practical 
demonstration of receiver alignment. Interested visitors 
will be very welcome. G3CJJU. 

Bristol ARC established a station al the loca l Trade 
Radio Exhibition whicn ran for a period o f two weeks from 
October 5. Al a previous meeting, wnen 42 members and 
visitors were present, Mr Green of Green Electronics lectured 
on his equipment. 

Clirton ARS has now elected its new committee for 1965/66. 
A Club Net has been St!lrted o n Top Band, and this takes 
place each Sunday a t 10.00 Z. G3JK Y. 

Cornish ARC is ho lding future mecl in gs of the v.h.f. group 
on tne lnird Friday in each month. Jn the issue of Comish 
Link under review, the Cnairman. G30CB, makes some 
sound comments on the layout of a lransmiuing station. 
GJOCIJ. 

Coventry ARS recently paid a visit 10 the Coventry 
Tclcpl,one Exchange and members were able to see the 
complex STD equipment in operation. Tne ocie1y is 
panicularly pleased lllal its Presidem. G2LU has been 
awarded tile ROTAB Trophy this )car. GJUOL. 
Cra\\lc~· ARC has a number o f members busily engaged in 

p reparations for the Seymour Hall Exhibition. At the 
ovember meeting, G3L TF will be lccwring on ·· Moon­

boum:c." GJFR V. 

Gl NOO/A, t he U lk-in s tation at the Bri1tol RSGB G roup's m o bll• 
rally :at Lonsleat. 
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Cray Valley RS is holding a Dinner Dance at the Bulls 
Head. Chislenursl, on November 19. Latest date to apply 
for tickets (25s. each) is ovember 6. A really good time is 
promised for all- so- if you haven't got your ticket yet, 
and don't want to m iss the fun. write off now to G3TCC. 

Crystal Palace and D istrict RC reports th.at they had a 
good time during Inc V.H.F. NFD. Tne 4m station ran 25 
walls, but on 2111 the station ran only 3 walls, but despite 
this very low power tney worked into Glouccslersnire. 
GJFZL. 

Derby a nd Dis trict ARS is continuing to hold meetings 
weekly. Recently a "Components Quiz" was held, poims 
being awarded for naming the item, a nd for specifying its 
use. Tnis event aroused consider:ible interest and is to be 
repeated shortly. G2CVV. 

Ealing a nd District ARS has moved to a penmment QTH. 
The club meets every Tuesday at 7.30 in tne Northfields 
Community Centre, Normcroft Road, Ealing, W.J 3. Tne 
club will soon be active on all bands from 160m to 2m. 
Visitors and prospective members will be most welcome. 
GJSGT. 

Enst Worcs ARS enjoys the support of the local paper 
whicn regularly publisncs reports of its meetings. At the 

ovembcr meeting G2RO will be talking about Pacific DX. 
GJllZG. 

EcJtclford ARS has come up with a smarc idea. This is for 
members 10 bring their outward going QSL cards a long to 
each meeting. Trojan G3SZG will collect, sort and despatch 
the cards collected to tne RSGB QSL Bureau on tne last 
day of each mo nth. With such a system cards will now more 
freely a nd not be kept hanging about. GJRHF. 

First Class Opcr.ator 's Club now has a membership of 
some 400 licencees tnroughout tne world, but despite this, 
feels that 111crc is room for a much higner level of activity. 
GJJLB. 

Lh-crj>OOI & District ARS has a ver)• full programme for 
ovcmber, with meetings taking place on the 2nd, 9111, 16th. 

23rd and 30th. Of especial interest to habiwal collectors will 
be the Junk Sale on ovember 9- so don't miss this one. 
GJPIJC. 

Loughborough AR C is ho lding an equipment sale on 
ovembcr 19, a nd a fil m show on lhe 26th. Preceding 

meetings will be on November 5 and 12. GJll'L. 
M agnus Grammar School RS says that the Ollcrlon 

Symposium on Amateur Radio was both instruclive and 
enjoyable, and that their cffons in selling up a special station 
were well wonhwni!e. Tne station was operat ional 111ro ugh­
ou1 the S) mposium except for lhe period of the model aircrafl 
displa). GJJ K. 

l\lanchcstcr & Dis trict ARS ran a Jamboree Station under 
the call GB3SBS for the Salford Boy Scouts, and we think 
that they arc to be congratulated for their efforts. ovembcr 
meetings will be on Wednesdays a s usual. 

M idlnml A RS has its November meetings planned for the 
16th. bu1 for 1hos.e who haven·t heard , the Society now meets 
at the Lil>rnry in Margaret S1reet. To MARS goes this 
month's prize for repo rting choice comments heard on the 
:tir- ·· Who said tllat insencd carrier gives a much better 
s.s.b. signa l.!., GJJ DL. 

1 ARC Clmllenge contains article to its usual excellent 
srnndard, with one particularly enthralling a nd rib-tickling 
expose on FD. On a serious note, the well written Editorial 
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headed ·• Hobby or Obsession"! ·· contains many truths and 
points for thought. G3TLC. 

Northern He ights ARS is mee1i11g on November 10 and 24. 
The former meeting will be devoted 10 tape recorders, an d 
lhc latter LO Electronic Logic. G3MDW. 

Plymouth RC has six entrants for the last RAE all of whom 
passed. T nree now have tneir calls wnile the ot11ers are 
almost ready for the Mo rse test. Starting on October 12. 
film shows are to be screened every second Tuesday through­
out the Winter session . GJUKI. 

RAEN report that as at August 25. 1965. registered 
members totalled 390. and that shonly a second edit ion of1hc 
Manual would be printed. G3JON. 

lt eigate ATS. Sixteen members spent the weekend under 
canvas on Willingdon Hill, Eastbourne during the V.H.F. 
NFD. On October 16 the club was addressed by Mr. S. W. 
Smith of the London Telecommunications Region. G3NKT. 

Roding Boys Society is hard at it preparing for the forth­
coming Exhibition for which they hope to have some items 
of interest. G3TAJ. 

Saltash & Districl ARC will be holding its AGM on 
November 5. and is looking for a full house of members. 
On 1he 191h there is a Fi lm and Supper Night to which XYL.s 
and Y Ls are invited. On e of tne films to be shown is M ulla rds 
·· Mirror in t11e Sky."' 

Scarborough ARS is busy improving the facilities in the 
clubroom. and for w:1ich a new operatiug console has been 
donated. Five members achieved success in the recent RAE, 
three of whom now hold G3 licences. A very full programme 
has been arranged for November. G3RIX. 

Slade RS will be having a Film Show o n November 12. 
while on November 26 the AGM will take place. 

Spcn Valley ARS will be holding two meetings in Novem­
ber. the firs1 o n the I I th will be a 1:1lk by Mr. C. Green of 
Green Electronics on Commercial Equipment. whi le on 25th. 
the Leeds Model Boat Club will be demonstrating Model 
Control. 

Surrey Radio Contact Club. h seems we arc in hot water 
over last month's paragraph. T he pica in the Ne ... s/e11er for 
more support apparently did not mean that attendance was 
declining; it was simply to try 10 encourage those members 
who are rarely seen at the Blacksmi1h"s Arms. South 
Croydon. 

Verulum ARC is venturing into the rea lms of a Grand 
Natter N i1.e on November 17. to satisfy rnose wno say 1.rnt 
the Club"s programme is usually so full that they don't even 
get a cnance to ch<..'Ck up on who is sitting next to them! 
G3PAO. 

West Kent ARS will be investigating the possibility of a 
club constructional project o n November 5- which seems a 
better day than most to have the fireworks preceding the 
decision. On November 19, a Junk Sale is being held, while 
lookin g well a head, a Film Snow has been arranged for 
December 3 . G6SSE/T. 

Worcestel'shire and District ARC cleared the hurdle of the 
AGM in September, and is now sett ling down to the winter 
programme. Visitors and prospective members are a lways 
welcome. G8JC. 

I/ELI' US TO llELP YOU 
This feature can materially assist your membership, and when 

scndin$ contribut ions the general rule should be 10 provide too 
much information rather than too little. In addiuon. due to 
pressure on space, as it is not possible to print the full name and 
address of club secretaries, will you please ensure that a call-sign 
is included to whom interested persons can apply. Without such 
a call-sign the club item can lose a great deal of its potential 
value. 

Deadline for the December issue is November 5. 
Deadline for the .January issue will be December 3. 
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LONDON MEMBERS' LUNCHEON CLUB 

CHRISTMAS DINNER 

FRIDA Y. DECEMBER 10 

6 p.m. for 7 p.m. 

KINGSLEY HOTEL 

~ ..... B°"O""O><><:K""""'T"""""H~l ""'S::..c.<:Dx:A><><>T-<>E...,..,,.~~~~"""""' 
Can You H elp? 

e D. Farman. GJTWZ. 6 Ash Grove. Bush Hill Park, Enfield. 
Middlesex. who wishes to buy or borrow<• copy of 1hc Handbook 
for the RCA AR 77E. or alternatively .iust 1he circuit diagram"? 
e E. Haycock, BRS26377, who wishes to r.urchase or borrow 
manuals for Marconi R220 Receiver, Test Oscillator AN/ PRM-10. 
and V. H. F. Transmitter Type T l 1-B? 
• G. E. Beesley. A4574, 36 Beckeu Road. Worcester. who 
wishes to purchase or borrow the manual for the Air Ministry 
receiver Rl 155A. Ref. No. 100/820. serial No. 9877? 
e J. B. Armstrong. GW3EJR. 32 Hillford Place. Parcllyn. 
Cardigan. West Wales. who re~uircs information on thcAmcrican 
Surplus receiver CRV46 151. as he wishes to modify it ror a dis­
abled s.w.I. 7 
e R. W. Buckley. BRS26994. Hightield. B~cch Hall Drive. 
Tythcrington. Macclesfield. Cheshire who requires information o n 
the Indicator Uni1 type 103 Ref No. IOQ/ 16208 which is pan 
of the Monitoring Umt type IOI? 

~-··...._ .............. ~···--------·-··,.,--······-·· ... ·-···: 
: 

i 
INVALUABLE. AIDS FOR THE. NE.WCOME.R i 

i 

I By PAT HAWKER. GJVA 1· 

A Guide to Amateur Radio contains a 
wealth of valuable information for the If 
newcomer to Amateur Radio. Contents i 

A GUIDE TO 
AMATEUR RADIO 

include: Gett ing Started, Transmitters, 
Receivers, Aer ials, Operating Data, 
Radio Amateurs· Examinat ion, licence i i Regulations. Call-sign Prefixes. i 

• New, Enlarged Eleventh PRICE Ss. 
f Edition (By Post 5s. 7d.) Ii 
1 THE MORSE CODE J 
! FOR RADIO AMATEURS I By MARGARET MILLS. GJACC i 

The author has drawn on many years of i 
; experience in teaching the Morse Code I 
ii. to produce a series of unique exercises. i 

Each of the lessons in the r~vised and en­
larged edit ion includes a set of specially 
selected words to be sent in a specified 

II timL I! .. PR/CE Is. 6d. 
(By post Is. 9d.) 

RSGB PUBLICATIONS 
' (DEPT. B.) i 
; 28 LITTLE RUSSELL STREET, LONDON, W.C. I ! 
f •••• .._ • • ___..._ __ •• _ •• _ •.• - • • --. .. -,. .. - •• --... - ........... t 
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Forthcoming Events 
Deta1f1 for incfu1ion in ~his fe:ature. 1hould be ••n~ to the a~propriat.e Reaional ~epre1entative1 b~ the fir1t of the month precedine publication. 
A.R.1 and club 1ecretar1u are reminded that t h e 1nforma.t1on sub mitted must include the date. time a nd venue of the m eetina and whenev•r 
po41ible, detail1 of' the lecture or other event bein1 arranaed. Re1ional Represe ntatives are requested to 1et out the copy prefe r'abty typed 

double spaced , In the style uaed below. Standin1 instructions cannot be accepte d . ' 

REGION I 
Ainsdale (ARS).- November 10 (Audio Oscil­

l>tors), November 2~ (Crysul C>libr.cors), 
8 p.m .. 77 Clif<on Ro>d. Sou<hpon. 

Blackburn.-Fridays, 8 p.m., Wen View Hotel, 
Revidgc Road. 

Bl..ckpool (B&FARS).-Novomber I (Open 
Evening), November ij ("Town Planning, etc. on 
Masts an d Towers," by H, Fenton, GSGG). 
November 15 (" MultivibratoN," by L. Lee, 
G3MCE). November 22 (ConS<rue<ors· Competi­
tion). November 29 (Tape Lecture" Ta?e Recor· 
ding," by F. C . Judd). 8 p.m .. Pontins Holid•y 
Camp. Squires Gate. Mone Tuiti.Jn from 7.30 p.m. 

Bury (B&RRS).-November 9 (" Commerci>I 
Me;uuring Instruments," by GJNXX of Solu· 
tron lnstrumcnu ltd.). 8 p.m., Old Boars Head, 
Crompton Street (private room). 

Chester.-Tuesdays, 8 p.m., YMCA, except first 
Tuesday in each month. 

Crewe & Diatri ct.-Novcmbcr I. December 6. 
9 p.m .. E.lrl of Crewe Hotel. Nantwich Road. 

Ecclu (f&DAC).-Tuesdays, 8 p.m .. Patricrof< 
Congregational Schools. ShO\kespeare Crescent, 
Patricroft, Eccles. Every Thursday, Club Top 
Band ne< >< 20.30 hours. 

Liverpool (L&DARS).-Tuesdays. 8 p.m .. 
Cc:mservative Association Rooms, Church Road, 

Wavertree. 
Ma.ccletfield.-November 9, 23, December 7, 

The George Hotel, Jordongatc. 
M;anchester ( M&DARS).-Wodnesdays, 7.30 

p.m.. 203 Droylsden Road, Newton Heath, 
Manchescer I 0. 
(SMRC).-Fridays, 7,4S p.m .. Rackhouse Com­
munity Centre, Daine Avenue, Northenden. 

Morecambe.-Novcmber 3, December I. 125 
Regen< Road . 

P r'eston.- Novembcr 9 (Night en the Air), 
November 23. (All meetings uart w i th a Mcrsc 
practice at 7.30 p.m.), St. Paul's School, Pole 
Street. 

Southport (SRS).-Wedncsd•ys. 8.30 p.m .. Sea 
C;1.dct.s Camp, The Esplanade. 

Stockport.-Novcmber 3. 17, December I, The 
Blossoms Hotel. Buxton Road, Stockpor t. 

Wirra.1.-Novcmbcr 3, 17. December I , Harding 
House, Park Road, West C laughton . Birkenhead. 

REGION 2 
Bradford.-November 10 (Mu llard Fi lm Show 

>t Queon's Hall, Bradlord), November 17 (Junk 
Sale). 

Catterick.-Evcry Tuesday .:md Thursd3y. 7 .30 
p.m .. Clubroom, Vimy Road. 

Durha m .- Alccrnate Thursd:1ys, V~nc Tempest 
Community Centre, Gilcsgatc. 

Northern Heights.-November 10 (" T>pe 
Recorders," by Mr. F. Thistlcchwaite) Novem· 
ber 16(Mullard Film Show, Bradford). November 
24 ("Electron ic Logic," by Mr. G. E. Craven), 8 
p.m., Sporuma.n Inn, Ogden. 

Scarborough.-Thursdays, 7.30 p.m., rear or l 
Trin ity Road . 

Spen Valle.y.-Novcmber -4, 18 ("Transmitter 
Design"), November 11 (" Commcrci)l Equi?"" 
mcnt," by Mr. Green). November 25 (" Model 
Con<rol," by Leeds Model Boat Club), 1.30 p.m .. 
Hl!Ckmondwikc G ramm:ar School. 

REGION 3 
B ir mlncham (Slade).- November 12 (Film 

Show). November 26 (AGM), 7.30 p.m .. Tho 
Church House, Erdingcon. 
(South).-November 18, 7.30 p.m .. Friends 
Meeting House, Moseley Roaa. Birmingham. 

LOO KING AHEAD 

October 27-30,- RSGB lntern>tion•I R•d io 
ComrnuniC3tions Exh ibicion. 

December 17.-RSGB Annual General 
Meet inc. 
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C;annock (CCARS).-November 4, 18, 8 p.m .. 
The Bridgtown Soci•I Club, Wolsoll Road, 
C;mnock. 

Coventry (CARS).-Mond•ys, 8 p.m .. TA Cen<r• , 
Westfield Road, Coventry. 

Dudley (DARS).-Fridays. 8 p.m .. Art Gollery, 
Dudley. 

Redditch (EWARG).-November 11, 8 p.m .. 
Redditch Old People'~ Centre, Park Road, 
Reddi<eh. 

Mid Warwicksh ire (MWARS) .- Frid>ys. 7.30 
p.m., 7 Regent Grove. Leamington Sp3. 

Salop (SARS).-Novembcr 11, 7.30 p.m., Morris 
H011I, Bcllstc.nc, Shrewsbury. 

Stratford-upon-Avon (S·u·AARS).-Fridoys. 
7.30 p.m .. Masons. Arms, Sa.nctus Road, Stratford· 
upon·Avon. 

Stourbridce & District (S& DARS).- Novem­
bcr 2 ( .. Home Constructed Elccuo·cardio· 
grophs:• by Dr. Alon Parkes). 7.4S p.m .. Foley 
College, Stourbridge. 

Wolverhampton (WARS).-Mond•ys, 8 p.m .. 
Neachclls Cottage. Stockwell Road, Tettenhall. 

REGION 4 
Burton•on•T rent (B·o·TARS).-Novembcr 24 

(Annu31 Dinner. Midland Hotel), 'Ncdne.sdays, 
7.30 p.m .. Club Rooms, Sn.pcnhiU Institute, 
Burton-on-Trent. 

Derby (D&ARS).-Novcmber 3 (Surplus S>lo). 
November 10 ("Technical Topics," by R. E. F. 
S<rect), November 17 (Film Show). November 
24 (Open Evening), Nove mber 26 (Region ~ 
Lenuro. "Colour lcie•i•ion," Tcchnic• I College 
Lee<ure Theatre), December I (Surplus Sale), 
7. 30 p. m .. Room 4, 119 Green Lane, Derby. 

H eanor (H&DARS).-November 2 (Surplus 
Sale), November 9 ("A simple S.S.B. Trans­
mitter," by R. Horrod, G3RWN), November 16 
(Film Show), November 23 (" A Tr~nsistor 
lnver<er," by B. Sand>ll, G3LGK). November 30 
(Transmitting Evening), 7.30 p. m .• Room S, 
Heanor Technical College. llkcston Road, 
Heanor, Derbyshire. 

Leicester (LRS).-Mondays, 7.30 p.m .. Sund>ys, 
10.30 o.m .. Club Room, O ld Hall F.rm, Braun• 
stone Lane, Leicester. 

Louchborouch (ARS).-November S (Open 
Evening), November 12 (Transmitting Evening), 
November 19 (Equipmen< S>ie), November 26 
(Film Nigh<). 7.30 p.m .. Club Room, Bleach 
Yard, W3rds End, Loughborough. 

Me lton Mowb • .. Y (ARS).- November 18, 7.30 
p.m .. S.. John Ambulance Hall. Asfordby Hill, 
Melton Mowbray. 

Newark (Macnus GS).-3.SO p.m.. Junior 
Physics Lab. MOl,gnus Grammar School, Newark. 

Peterborouc h (P&DARS).-Fr idays, 8 p. m .. The 
Old Windmill Clubhouse, London Road, Peter· 
borough. 

N ottingham (ARCN).-Tuesd•ys. Thursd>ys, 
Room 3, Sherwood Community Centre, Wood· 
thorpe House, M3nsfield Road, Nottingham. 

Worktop (NNARS).-Tuesd>ys (RAE Cills). 
Thursdays (Lee<ure Night), 7.30 p.m., C lub 
Room, 13 G•<eford Ro>d. W c rksop. 

REGION 5 
Bedford (B&OARC).- November 9 ("Two 

Metres," F. A. E. Pol"tcr. G2CDX), November 
2S. Wes<foold School. Queens Park. Bedford. 

Ca m bridce (C&OARC).-Novcmber S (No 
meeting), November 12 {" Rx: Consideration"), 
November 19 (Activity Evening), November 26 
(" Youth to the Fore "-an evening for the 
younger members), 7.30 p.m.. Club Head· 
quJ.rtcrs. Corporation Yard, Victoria Road, 
C•mbrldge. 

Cambridge Univeroity (CUWS).-Tuesdays, 
8 .1 S p.m., Psychology Deputmeot, Downing 
Site, during University Term. Freshmen wel­
come. 

Lut on ( L&DARS).- Tuesd>ys, 8 p.m .. ATC Ho>d­
quarters, Crc.sccnt Road. Luton, Bcdfcrdshirc. 

Royston (R&DARC).- Wodnesd•ys, 8 p.m., 
Manor House Social Club, Melbourn Street, 
Royston, Herts. 

Shefford (S&DARS).-Thursdays, 8 p.m. (Morse 
Classes, 7AS p.m,), Church Hall, High Street. 
Shefford, Beds. 

REGION 6 
C heltenham.-Firn Thursday in each month. 

8 p.m .. Great Western Hotel, Clarence Street, 
Cheltenham. 

REGION 7 
Acton, Br entford & Chitwick (ABCRC).­

November 16 ("The Individuals Approach to 
R>dio," Discussion), 7.30 p.m .. >< AEU Club, 66 
High Road, Chiswick. 

A•hford (Middx.) Echelford ARS.-November 
11, 2S, 7.30 p.m .. Links Hotel, Ashlocd. 

Bexley H eath ( NKRS).-Ncvember 11 , 25, 
7.30 p.m .. Congregation>I Holl, Chapel Road, 
Bexley He:..th, 

Chingfor d (Group).-Novcmber 19, Telephone 
the Sccrerary, Loughton 2397. 
(SRC).-Frid>ys (except first) , 8 p.m .. Friday 
Hill Houtc, Simmon$ Lane. 

Croydon (SRCC).- November 9, 7.30 p.m .. 
Blacksmiths Arms, SouEh End. 

Dor kinc (D&DRS).-Novembor 9 (lnformol 
Meeting), Whcatsheaf, Dorking. November 23 
(" Slow Scan Television." by A. Griffiths, 
G3MED), 8 p.m .. Sur & G>r<cr, Dorking. 

Ealinc.-Evcry Tuesday. 7.30 p.m., Northfields 
Community Centre, Northcroft Road, Ealing, 
W . 13. 

East Ham.- Tuesdays fortnighdy, 7.30 p.m .. 12 
Leigh High Road, East Ham. December 14 
(Christmas Dinner). 

East London Gro up.- November 21 ("Air 
Traffic Control 3nd Navig.uion with slides and 
recordings." by J. C. Gr•ham. G3TR), 3 p.m. 
Lambourne Rooms, llford. 

LONDO N MEMBERS' 
LUNCHEON C LUB 

will meet at the White Hall Hotel, 
Bloomsbury Square, London, W.C. I. 

at 12.30 p .m . on Friday, November 19, and 
6 p. m.. December I 0, 1965 

Telephone <able reservations <o HOL 7373 
prior to day o( luncheon. Visiting am;1teurs 

especially welcome. 

East Molesey (TVARTS).-FirstWednesday each 
mcnth, Pr-ince of Wales, Bridge Ro3d, East 
Molescy. 

Edgwue & Hendon ( EADRS).-November 8, 
22. 8 p.m .. John Koble Hall, Church Close, 
Deans L3ne, Edgware. 

Enfield.-Novembcr 16. 8 p.m .. George Spicer 
School, Southbury Road. 

G ravesend (GRS).-November 17, 7.30 p.n1 .. 
RAFTA Club. 17 Overcliffe Road. 

Guildford (G&DRS).- November 12. 26. 8 p.m .. 
Guildford Model Engineering Society in Stoke 
P.rk. 

H a r low (DRS).-Tuesd>ys and T~ursdays, 7.30 
p,m., Mark Hall Barn, Fint Avenue. 

H arrow (RSH ).-November S (Proe<ical). 
November 12 (Film Show), November 19 
(Practie>I Nigh<). November 26 (" S.S.B. Trans­
mitter"), 8 p.m .. Rox ct Ii Manor Ccunty School, 
Eutcotc l~ne, Harrow. 

H o lloway (GRS).-Mond•ys •nd Wednesdays 
(7 p.m .. RAE ond Morse). Fridays (7.30 p. m. 
Club), Mon<em School, London , N.7. 

Houn•low ( HADRS).-Novembcr IS. 29, 
C:tntecn, Mogdcn Main Drainage Department, 
Mogde:n Works. lsleworth. 

llrord.-Thursdays. 8 p.m .. S79 High Road, lllord 
(Nr. Seven Kings Sta<ion). 

Kingston .- Novcmber 4 (Opcr~tion Club Sta· 
<ion. G3KIN), November 18. 8 p.m .. YMCA, 
Eden Street, Fridays (Morse cl.uses), 2 Sunray 
Avenue, Tolwonh, 

Leyton & Walthamstow.-7.30 p.m .. Ley<on 
Senior Institute, E$SO>< Ro1d, London, E. 10 
(contoe< G3R YF: IUord 3020. Ext. 247). 
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London U. H.F. Group.- Novombcr 4 (" Re· 
search in U.H.F."). 7.30 p.m .. Bull & Mout h. 
Bloomsbury W •y. Holbcrn. 

London Membera' Luncl\eon Club.-12.30p.m .. 
third Friday in each month. Sec scp;H·atc adve r .. 
tiscme:nt. 

Louahton.- First Thursday in each mon,h, 7 .30 
p.m., Lougkton Hall (near De bdcn Station). 

N e w Cross (CARS).- Wednesdays & Friday$. 
8 p. m., 215 New Cross Read, London, S.E.14. 

Norwood &. Soutk London (CP&ORS).­
November 20 (" V.H .F. Expeditions." by Clive 
Pe nn•. G3POI), CD Centre, Bromley Road, 
C aclord, S.E.6. 

Paddineton (P&DARS).-Wednesday, 7.30 p.m., 
Beauchamp Lodge, la Warwick Crescent, W .2. 

Purley ( P&ORC).-November 5 (CW and 
lnrormal), November 19 (" Rece iver Con~ 
struction" by Terry Giles). 8 p.m .• Railwaymen's 
Hall (Side Entrance), W hytecllffc Road. 

Re ieate (RATS) .-November 20 ('' Mixed Bag." 
by L. H . Thomas, G6QB), 7.30 p.m .. George & 
Dra gon, Cromwell Ro•d. Redhdl. 

Romford (R&DRS).- Tuosdays, 8. 1 S p.m .. RAFT A 
House, 18 Carlton Road. 

Scout ARS.-November 18. 7. 15 p.m., Baden 
Powell House, Queens Gat e, South Kensington. 

Science Museum.-Novcmber 16 (Informal 
Meeting). December 7 (Films on Am::itcur Radio 
& New C.S.S. Council Film), 6.30 p.m., Science 
Museum. South Kensington. 

Sidcup (CVRS).-Novembcr 19 (Dinner Dance, 
Book Now), Bulls Head, Chislchurst, 

Slouah (SARS).-Firsc Wednesday in each month, 
8 p.m .• United Ser-vice C lub, Wellington Street. 

Soutkeate & Oistr ict.-Novombcr 11, 7.30 p.m .. 
Parkwood G irls School (behind W cod Groen 
Town Hall). 

St. Albans (Verulam ARC).- Novcmbcr 17 
(" G ran d Natter Night"), 8 p.m.. Marconi 
Service Wor ks, Hedley Road. 

Sutton & Ckeam SCRS.- Novombcr 16, 8 p. m., 
The Ham;>w Inn. Hig\l S1rcc1, Cheam. 

Uxbridge.-November I, IS, 8 p.m .. St . Andrews 
Scout Hut. 

W elwyn Gar-den Cit:y.-Novcmber 11 . 
(" S.S.8.," by S. T. Chrees, G3DZW), 8 p.m. 
The Blockhouse Room. Hands ide Lane. 

Wimbledon (W&ORS).- N ovember 12. 8 p.m .. 

Communit y Ccmtr-c, St. Gcor&c\ Ro;ad1 Wimble· 
don. S.W.9. 

Wembley GEC ARS.-Novcmbor 12 (Visitors 
please telephone AR Nold 1262 first). 

REGION 8 
Crawley (CARC).- Novcmbor 10 (lnlorm•I), for 

details contact G3FRV. November 24 (lecture by 
P. K. Blair, G3L TFJ. 8 p.m., Trinity Cc ngrcgatienal 
Church Hall, lfiold. 

Worthine (W&ORS).- November 8 (" Business 
Radio Pt. II," by G31WL), November 25 (R•g­
chcw), Adult Education Centre, Union Place, 
Worthing. 

REGION 9 
Bath.-Novembcr 12. 7.30 p.m .. RNR Training 

Cencre, James Street West, Bath . 
B ri1tol.-November 12, 7. IS p. m. (Fi lm Show). 

Novembcr26 (Talk by ZL2BBR "Amacucr Radio 
- Search and Rescue in New Zealand "). 7.1 5 
p. m.. Smoll Physics Thc•tr• , Royal Fort, 
Brist ol Uni'lcrsity, Woodl3nd Road . Bristol 8. 

Burnkam-on-Sea (B·o-SARS).-Second Tuesday 
in each month, 8 p.m .. Crown Hotel, Oxford 
Street. Burnham·on·Se2. 

cam~~~~."est~~Rt.,~?~;;;f~~" H!1~~rs~E~n H~~d~ 
quarters, Pool, bear Camborne. 
(CRAC V. H .F. Group).- Thi rd Friday in each 
month, 7 .30 p.m.1 The Coach and Horses, Ryda,. 
St,.cct, T ru,.o. 

Exe t.er.- Fic'st Tuesday in each mooch, 7.30 p.m .• 
George and Dr~gon Inn, Bl<1ckboy Road, Exeter. 

Plymoutk (PRC).-Tucsdays. 7.30 p,m., Virgini• 
House. 8,.-ctonside. Plymo uth. 

Salta•h (SADARC).- Alternnto Fridays, 7.30 
p.m., Burraton Toe H Hall, Warn.ton Road, 
Salt ash. 

Soutk Dorset {SORS).-First Friday in each 
month , 1.30 p.m .. Labour Rooms. West Walks. 
Dorchester. 

To rquay (TARS).-November 27 ("Transisto r 
Tct hniqu e::;," der"!"IQnstntcd by the Torbay TR 
Society). Club HQ. Belgrove Road, Torquay. 

W eston .. super· Ma re.-first Friday in e;ich 
month, 7. 15 p.m .. Victoria Hotel. Westo n-super· 
Mar c. 

Yeovil (YARC).-Wednesdays. 7.30 p. m .. Park 
Lodge, The Park, Yeovil. 

REGION 10 
Cardjff.- Novembcr 8 (Film Show). 7.30 p. m .. 

T.A. Centre, f 3rk Street, C3r-diff. 

REGION II 
Baneor (UCNWARS).-Novcmber 4 (" BBC 

Communications," by B. J. Slamin, A.M.l.E. R.E.) . 
S.30 p.m., Dept. of Electron ic Eniinocring, 
UCNW, Doan Street. Bongor, Novembe r 10 
(Visit co GPO Network Switchin& Centre and 
Studios of Granada Television). November 18 
(film Evening), Further dcn.ils from the Honor· 
ory Secretary, Poter Symes. GWlSWL, c/o Dept. 
of Electronic Engineering, UCNW, Dean Scrce.t, 
Bangor-. 

Llandudno (C:VARC).- Novembe r 11 (" Triode 
Valves," by L. P. Jones. GW3GWX), 7.30 p. m .. 
Cross Keys Hotel, Madoc Street, Llondudn o. 

Prestatyn (FRS).- November 24 (Film Evening), 
8 p.m .. Railway Hotel, Prcs.tatyn. 

REGION 13 
Edinburgh (LRS).-Novomber 11 (RSGB Tape), 

November 25 (Visitors night), 7.30 p. m .. YMC A, 
South St. And rews Street, Ed inburgh. 

REGION 14 
Ayrshire.- Third Sunday in each month, 7.30 p. m., 

Conservative Club, Sturrock Street, Kilmarnock . 
Glaseow.- First • nd Third Wednesdays in each 

month, Chrinian Institute, 70 Bothwell Sneet, 
Glasgow, C2. 

REGION 16 
Basildon (BDARS).-Dcuil• from G31JB. 
Chelmsfo rd (CARS).-November 2. 7.30 p.m., 

Marcon i College, Arbour L3nc, Chelmsford . 
Details from G3LTF. 

Great Yarmoutk (GYRC).-Fridays, 7.30 p.m., 
the Manager 's Office. the Old Power Station , 
South Quay. Swanscon's Road , Great Yarmouth. 
Details from G3HPR. 

lpswick ( IRC).- LastWednesday in each month, 
7.30 p.m .. Civic College, Ipswich. Details from 
J. Rhind, tel. Ipswich 42S04. 

N orwich (NARC).-Mond3ys, 7.30 p.m .. the 
Club Centre, 140 O•k Street, No rwich. Details 
from GJTLC. 

Soutl\end (SDARS).-Meetings in the Execu · 
tivc's Ctlnteen, E. K. Cole Ltd .. Priory Crescent. 
Southend-on-Sea. Details from G3NPF. 

PRIVATE ADVERTISEMENT ORDER FORM 
Please send advertisement to SAWELL & SONS LTD .. 4 LUDGATE CIRCUS, LONDON. E.C.-4 

Jd. per word (minimum 5/·), Box N os. 1/6 (including forwarding re plies) 

Please insert above advertisement in RSGB BULLETIN 

NAME ......................... .................... ....... ...... . ... ...... .. . ............... .................... ........... ........ ... ...... . ........... . 
(In BLOCK CAPITALS) 

Address .......... . .................. ............... . ... ...... . ......... . ............... . ..... . . . .... .. .... .... . .......... . ... . ........ .... ............ . 

Date . .... .. .. .. ........ .... .... . ... . . . . . . . . ... . .. . .. .. .. .. . .. Signed .... ............. . .................................. ......... . ... ............ .. .. 

RSGB BULLETIN NOVEMBER, 1965 755 



EC HO II (continuod from pa1e 734) 

rour years of its duration has been effective in increasing Che 
serious amateur's awareness of space communication, of 
amateur radio's place in it, as well as his koowledge of 
specific cechniques such as polarization, tracking, path-loss 
prediction. doppler, a nd other fields necessary to amateur 
space communicat ioo. Likewise, the ECHO II programme 
was instrumental in inspiring the development of sidelobe 
s tacking for specific vertical radiation angles without the need 
of tilt ing roto rs; of several commercia l cross-Yagi arrays 
capable of switchable-sense circula r radiation as well as 
conventional linear polarization: of new theoretical insights 
into satellite ionization phenomena. Faraday rota tion 
theory, the nawre of pallt losses, and human-operator recep­
tion of c. w.: and of new operating techniques such as aim­
and-shool. These a nd other achievements have already 
contributed to such amateur history as the Arecibo mooo­
bouoce trials, the OSCAR I and II beacon satellite pro­
grammes, and the OSCAR Ill active repeater. 

Perhaps lhc most signilicanl contributions are those yet 
to be made, since, at the time of writing, ECHO 11 is still in 
orbic and due to orbital decay, is more and more accessible 
with each passing day. News of official two-way contact is 
still hoped for, ei ther in North America or by the European 
group under Dr W. E. D. Parker, G6BY. Yet, after the 
satellite's fi rst year, the resul ts achieved are already enough to 
call amateur radio's part in U1e ECHO II programme a 
substa nt ial success. 

References 
[I] Soirer, Sys111111 Analysis 1111d Pla1111i11g for Amateur 

Co1111111111irntio11 via ECHO II, unpublislted SB thesis, 
Massachusetts Institute of Technology. Cambridge, June. 
1963. Preliminary reports of this analysis were published 
in the April aod June, 1962 issues of QST. 

[2) Soifer. " Satelli te-Su pported Communication at 21 
Meis,'' Pmc. IRE. September. 1961. 

Writing t o Headquarters 1 
When writing to Headquarters please use separate 

sheets of paper for: 
Changes of Address (return a wrapper from t he 

Bulletin if possible) 
Orders for Publications 
Queries 
Bulletin items 
Committee it ems 

When paying your subscription please return the 
reminder card sent co you by Headquarters or quote 
the date on which your subscription falls due. 

Whenever you write to Headquarters please write 
your name in block letters and quote your cal l-sign. 
BRS or A number. 

~ilent Iup~ 
We reco rd with sorrow the passing of: 
J . P. Comben. El5L. of Foxrock Co, Dublin. 
C. E. Latham, BRS42, o f Shiplake. Oxon. 
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Order your copy now ! 

Technical Topics for the Radio 
Amateur 

by J. Pat Hawker, G3VA 

* 100 pages In BULLETIN format. 

* More than 230 line diagrams. 

* Based on the first seven years of 
the popular BULLETIN series. 

* Price I Os. from the Society's stand 
at the RSGB International Radio 

Communications Exhibit ion or 
I Os. 8d. post paid from 

RSGB Publications Dept B, 
28 Litt le Russell Street, London , W .C.1. 

AV AILABLE A T THE EX HIBITIO N 

The N ew 

RSGB 

AMATEUR 1966 EDITION 

RADIO 
Ninecy-six pages, completely reset 

CALL 

BOOK 
Price 6s. (by post 6s. 6d.) from leading booksellers, the 

Society's sta nd al the International Radio Communi­

cations Exhibition . o r d irect from 

RSGB Publications 
28 Little Russell Street, London, W .c.1 
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IAfNUINE EX-&OVT. 
BARGAINS 
BRAND NEW! 
44ft PORTABLE 

SIGNAl AERIALS 
Ex-Govt. 

Consistinc of ten l(t. 
screwed tububr sec­
tions. bue insub.tor 
;and I 1ft. whip :aerial. 
complete with insu­
lated guy 1ine1-, u eel 
pees and h:ammer, .. ~ , 
p11cked in stronc web- -. ~ 
binc carryini ¥alise. 7

· 

The Antenna Aerials are of .-ecent manufacture 2nd duicned 
specially for Government wirclcn rcceivinc seu ind arc :a must for 
all Amateurs and ndio enthusi.uu. At a fr.action of their oricinal 
~·~P~ce 79/6~orrio11e 7/~-- _ ---__ 

BRAND NEW! Ex-Govt. 
R"d ond Whico P.V.C. covered 1/028 
twin copper boll or telephone wire in 
220 yard coils. Excellent lor •II pur• 

... llllrlnbl..1 Es.!'!:.. !:.!:!.<.!!SJ:..!>1u' !:!·~·-­
t;: BRAND NEWI T•,noy public.ddreu 

• microphones ou'td headsets. 12 volts O.C . 
2 1/6 post l /6. Brand new top qu•lity 
ch.J.mois covered earphones, movinc coil 
heads.cu complete. with moving coil. 
ha.,d microphones with lud and pluci 
25/ ·, POJt 3/6, 

Send ca•h, cheque or P.O. with order. Sorry, no tlttr. Hour• '""' 
(/p.m. Thurs.). Co// and see our Store In O•(ord. 

W .S. SURPLUS SUPPLIES LTD • 
••••• (RB) 43/47 GEORGE ST., OXFORD •••• 

imhofs 
~@[j 

eddystone 
lmhofs are the main retail 
distributors for Eddystone 
communication receivers for 
the London area Including The 
Pool of London. At lmhofs 
you can see, hear and compare 
all the most popular unit.s in 
a new department entirely 
devoted to Eddystone 
equipment. You can order 
by post with complete 
confidence (U.K. delivery 
free) and all Items can be 
sent abroad, tax free, under 
our ' trouble-free ' personal 
and d irect export schemes. 

lmhofs for individual 
attention. prompt supply and 
after sales service that is 
second to none 

:EMHOE'S 

• see it now 
;,t lmhofs-
the new Eddys tone EBlS, 
tr:ansiscorlscd recoivor c.ovcu·· 
inc VHF/ FM. Long. Modium 
:and Shore wilves-£71.5.0 

see al10 the Eddy,tone 
ECIO cnnsistorisod rcceivt:r 
for communlcations work­
£48.0.0 

come to Imhof• for other 
Eddynone roceivors includinc 
840C £66.0.0 870A £36.10.4 
EA 11 £ 185.0.0 940 £ lll.O.O 

-also Eddystone die-cast In­
strument boles and slaw motion 
dials. 

Alfred Imhof Limi ted 
MUS 7878 

De pt 12/ 11 112- 116 N ew Oxford Street, London WC I 

' HIQIF ' 
•QOILMAX' 
'STABQOIL ' ELECT,!~.~IQUES 

• QOILPAX ' 
• QOILHEART' 

• PATHFINDER ' 

CQ ALL CONSTRUCTORS! 
ARE YOU LOOKING FOR AN 

INTERESTING PROJECT THIS WINTER? 

*1 Ourfamous'QOILPAX'now FULLY TRANSISTORISED 
Using Silicon N.P.N. Planar Epitaxials 

There have been many excellent de.signs published in the 
" R.S.G.B. Bulletin" & "S.W. Magazine" during the past 2 
years and from the many designs we list several that have 
been most popular and successfully constructed by hundreds 
of enthusiasts. 

G2DAF RX Mk I 
G2DAF RX Mk II 
G3RKK RX 
G3HTA RX 
G3BDQ RX 

G2DAF SSB TX Mk II 
G3BDQ SSB TX 
G3JJG I SOw. Am/Cw TX 
G3RKK 50w. Am/Cw TX 
G3KWG RX 

* 

Components for many of the.se designs are now standard 
items and listed in detail in our loose leaf catalogue and 
technical data service. Each October we completely revise 
and add many new components, circuits and interesting 1 
notes. Why not bring yourself up-to-date with our latest 
issue just released, (Buff cover) our new range of transistor 
components will be of particular interest. The price Is only 
3/- Inc. postage. 

Measures only 
6" x 6" x r deep. 
All physical dimen­
sions as our famous 
valve models QPl66 

ir:== 
~ 

and GC 166 and phy­
sically interchange­
able. The 1st IF XFR 
at 1620 kc/s is in­
cluded on the chassis 

Separate R.F., Mixer .and OSC Transistori with Zenor Su.biliHr on OSC 
st.ace. Pcr(orm;ince equ~I to our famous valve models. Exccpcionally ' High 
Q' coils 1ivln1 maximum gain with very low noise ~nd high second channel 
rojoction. Model HBl66/T 6 B>ndsprcad Hombonds. Mod•I GCl66/T 6 
General coYerocc b•nds. Both models 11 Gns. + 1/- post •nd P•ckinc. (V•lvc 
models OP 166 and GCl66 12 Gns. + 1/· post •nd p.ckinc.) Send S.A.E. for 
full douils of all 1 models. 

' PATHFINDER WORKS,' PENFOLD ROAD, FELIXSTOWE, SUFFOLK PHONE 4500 
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See us on 
STAND 13 

PETER SEYMOUR LTD. co~~~~~:~~NS 
SWAN-350 T~NSCEl;;;LISTS FOR YOUR 

5 BANDS-400 WATTS AND 
ONLY £205 IMMEDIATE 

DELIVERY 

e 3·5-4·0 Mc/s .. 7-<>·7·5 Mc/s.. 13·85· 14·35 
Mc/s.. 21·0-21 ·5 Mc/s., 28-29·7 Mc/s. 

And In ::addition has the usu3f wide 
range of items. includini:: 
Eddy5tone 640 I •8-30 Mc/s .. 240 a.c. 
Input. Xtal filter. occ. £20 0 0 e Tnnsistorized VFO, tcmpenturc :a.nd 

voltage subi I izcd. 
AR88LF/ E completely rewired with 
pvc;and fitted with n<!:w c~binct £i0 e Precision dual-ratio tuning. 

e Crysul lattice filter. 

• ALC •.• AGC • .• $-Meter. 

e 5~in.hich, 13in.wide, llin. deop 

e Sideb•nd •upprcssion: 40db 
Carrier suppre.ssion : SOdb 
Third order distortion : 30db 

e Lower sideband on BOM •nd 40M. 

-iOO wuu SSB input, two tone 
320 watu CW input. 
125 wacu AM input. 

Collins Sill 30 B•nd• ·5·30·5 Mc/s I 
Kc/sdi>laccuncy ... £195 
Eddystone 888 Amateur Bands only 
160- IOnnetcrs ... .. . £65 
Hcathk.iit Mohican ;all cn.nsistor 600 
kc-30 M c/s... .. . £25 

KW 2000 w ith matc.h in& power supply, as br::.nd new 

Heathkit BX 100 unused and factory checked 

Upper sideband oh 20M, ISM, and IOM 
(Opposite sideb>nd kit available.) 

K.W. V•nguard 160-10 meter .. . 

Eddystone •1S" meter 

... £180 

£55 

£35 

£S 

£28 
£60 0 0 

4 6 

ACCESSORIES: L•bgear LG50 80-10 meters AMCW . .. 
Tigor200 Tx. 200W. AM/CW, 80-1 0 metres ... 

BY 100 (6d . p.p. •ny qu>ntity) 
e AC power supply. matching cabinet with speaker. Model 230C £45 
e 12 Volt DC Powcrsupply. Model 412 £60 ca.ch 

e Plug-in VOX. Model VX-1 ... £16 for the mobile man. Hc:ldscu fitted with boom low fmp~dance. noise 
cancelling microphone. Single eoirpicce £41 2 6 

SEE THE NEW SWAN 350-NOW I 
H.P. available on •qu!pm•nc over ns. o. 0, inch11ivc 

80·10 metres trap sets, fully cnupsulued in epox)' resin . Per pair 
£2 5 0 

410 BEVERLEY ROAD, HULL, YORKSHIRE 
SO ohm coax cable, good quality ... peryd. I 0 

Collins 7SA4 with 3•1 mech:.11nical fih:cr. P'-'SS band tunins;. separate noise 

limi<ers lor AM/SSB, etc. ... £220 0 0 TEL: HULL 41938 (43353 after 7.30 p.m.) 

-onSTANDS32&33 
America's oldest and most highly respected manufacturers of superior amateur equipment 

NCX-3 
NCX-5 

NCl90X 

HR0-500 

Tri-band SSB Transceiver a complete SSB/ AM/CW station with a conservative 200 watts of 
SSB punch. Complete coverage of the 80, 40 and 20 metre phone and CW amateur bands. 

All Band Transceiver is far superior in features and performance than any of the finest 
equipment previously avai lable. Designed as a total amateur station for the 80-10 metre 
bands, without compromise for either mobile or fixed station operation. For use with the 
NCX-3 power supply. 

SSB, AM and CW amateur band performance plus calibrated foreign broadcast bandspread, 
provides double conversion, tune variable IF selectivity better than 1.0 uv. Separate pro:luct 
detector, SSB, AGC and calibrated USB/LSB BFO control. Frequency coverage from 540 kc. 
to 30 me. in five main tuning bands; patented dial selector provides bandspread scales for 80, 
40, 20, IS and I 0 metres 

the most advanced, highest performance equipment for its price. This will be the amateur's 
standard of comparison for many years. Totally solid state high frequency coverage, phase 
locked crystal frequency synthesiser, lasting maximum stability, passband tuning, superior 
sensitivity. 

See the NATIONAL show on STANDS 32-33 
Sole distributors: AD. AURIEMA LTD. 125 GUNNERSBURY LANE, LONDON, W.3. Telephone : ACOrn 8782 

FOR DEMONSTRATION, TERMS, PART EXCHANGE, ETO., YOUR NEAREST STOCKIST IS: 
SOUTHERN ENGLAND, Brian J. Ayres, 21 Victoria Rd. Surbiton Surrey. 
MIDLANDS, Chas, H. Young Ltd .. 170-172 Corporation Street, Birmingham 4. J. B. Lowe, Matlock, Derbyshire. 
YORKSHIRE AND THE NORTH, Peter Seymour Ltd., 410 Beverley Road, Hull. 
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CLASSIFI E D A D VERTISEMENTS 
ADVERT ISEMENT RATES. Members' Private Advertioemenu Jd. por word, minimum charc• 51. Trade AdvertiHmenta 9d. per word, minimum 
charge l ls. AU capitals Is. per word, minimum charge 181. Write clearly. No responsibility accepted for- erron. Use of Box number Is. 6d. exu~. Send copy 

to Sawell & Sons Ltd., 4 Ludpt e Circus, London, E.C.4. 

FOR SALE 
TWO METRE TX QQV0640 P.A. QQV0620 driver. UM2 
and 6146s in modulator separate. Power supply also Marconi 
517F sig. gen. with manucl. 10-18. 33-50, 150-300 Mc/s, also 
Cossor. Lype 1035 D.B. scope working but (equiring atten­
tion. £5.- 121 Norton Road. Cole.~hill, Near Birmingham. 
BC348 RECEIVER, 10 valve, l ·5 to 18 Mc/s complete with 
power unit, 28 Mc/s converter 6V6 Output-noise limiter. 
speaker manual, all £15. Labgear wide band coupler, 80-40-
20-10-metres, £3. RI 155 RX, working o.k., cheap £5.­
G3JWK, 14 Springbank Crescent, Winsford. Che.~hirc. Tel. 
Winsford 2466. 
PAPER CAPACITORS. 10 M.F.D. 300V d.c. Pyranol 2 in. 
diam., .lJ in. long brand new, 5s. each, also few other types. 
Phone TOW 4567 business hours, o r write/call E.A. R.S. Ltd., 
83 Lordship Lane, London, S.E.22. 
AR88D as new. headphones. spare valves £30. PR30X 
preselector new, £5. BC221 Frequency Meter, without case 
but with PSU, panel mounted, complete calibration charts, 
£12. Nombrcx C-R Bridge. new, £4. Home-built E.N. 
Bradley Scope, works well, £7. Carriage paid for quick sale. 
- A. F . Flack, 22 Teversham Road, Fulbourn, Cambs. 
S.W.L's try our new Preselecwr. A tuned pentode amplifier, 
Top to Ten complete with a built-in antenna tuner. Tunes 
the antenna for maximum gain and amplifies the signal at 
the same time. Only £6 18s. S.a.e. for full specification: 
Hamgear Electronics, 29 Carlyle Road, Norwich. 
MOHICAN, working order, £20 o.n.o. Elmbridge 8 196. 
31 Queens Drive, Surbiton. Surrey. 
AR88 r~.F., factory resprayed, rewired and realigned 1963, 
£30. Prefer buyer tests and collects. 27 Sandringham Road. 
Swindon, Wilts. Tel: 6885. 
MOHICAN RECEIVER almost new. £26. Deliver 50 miles 
by a rrangement. G8PG, 37 Pickerill Road, Greas by, Upton, 
Cheshire. Telephone Arrowebrook I 818. 
CRIOO RECEIVER with noise limiter for sale. in good 
condition, buyer collects. Ruislip area. £17 o.n.o. Box No. 
Q7231 , c/o RSGB BULLETIN, 4 Ludgate Circus. London, 
E.C.4. 
VERY CHEAP to make room for s.s.b.-<:omplele 160/80 
station ; compact K. W. mobile/base all-band station; many 
other things. S.A. E. for details. Wanted: multi-band 
Transceiver and P.S.U.s. G3TJY, Jolly, 30 York Road, 
Broadstone, Dorset (Tel: 521 ). 
HRO MX mint condition (trapped TVI 14 me/s), 9 coils, 
P.S.U .. new Wharfedale speaker in cabinet, two pairs phones. 
Delivered 50 miles. £30 o.n.o. G3PAO, 6 Leggatts Wood 
Avenue, Watford (25526). Hcrts. 
S ILICON RECTIFIERS UNMARKED BY 100 al Ss. Od. 
each. Post pa.id. Dewhurst, 37 Eastcheap, London, E.C.3. 
MANUFACTURERS SURPLUS Silicon Controlled Recti­
fiers. 300 P.LV. 10 amps at 14/6 each. JOO P.1.V. 5 amps at 
10/6 each. 200 P.l.V. 5 amps a l 10/6 each. 400 P.1. V. 5 amps 
15/- each. Stud Mounti1Jg Silicon Rectifiers. 100, 200, 400. 
600, 800 P.1.V. 6 amps at 4/6 each or four for 16/-. Uni­
junction Transistors. 2N 493 at 14/-, 2N 2646 at I 2/6. 
Sprague M.A.D.T. Transistor 2N 502 at 8/6. A.E.l. Tran­
sistors T)tpe GT 40 al I /6, GT 41 at 2/-, GT 42 at 2/-, GT 45 
at 2/-. Texas, etc., 2N 697 at 12/6, 2N 7JO at 15/-, 2N 716 at 
21/-. Quantity prices available for the GT series. Brush 
Milliminiature Gold Bonded Germanium Diodes. CID 205 
at 3/6, CrD 206 at 2/6, C ID 207 at 2/6, CID 208 at 2/6, 
CID 209 at 2/-. Mullard Pot Cores Wound LA I at 3/- each, 
LA2 at 3/-, unwound LA2 at 4/6. J. Birkett, 9 Steep Hill , 
L incoln. Phone 20767. 
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RCA AR880 very good condition throughout. £35 o.n.o. 
cfo GSAFX, Rose Cottage, Grayswood Hill, Haslemcre, 
Surrey. Haslemere 2516. 
WIT HERS TW-2, twomobile, D.C. P.S.U., Halo, Speaker, 
etc. £55; G. & D. Mk.JI I 4-6 Mc/s £5; 100 watt Modulator 
and PSU £5; XTAL. Cal. Mk. 10 £2; QQV0320A £1; 
QQV0640A £2; Other gear, Valves. S.A.E. list. Wanted 
KW 2000 D.C. P.S.U.; Hustler: Linear; G30HC. 24 Wood 
Green Road, Birmingham 18. 
S.S.B. KW VICEROY MK. ll. Perfect order. Overhauled 
by makers recently. First £80. Cost £158. G2CUG, 146 
Greenhill Ave., Sheffield 2. 
HEATHKIT RG-1 RECEIVER, as new with manual £25. 
National HRO-MX9, Coils recondition and realigned. 
£12 o.n.o. Mr. S. Lidster, 3 Clarkfield Drive, Morecambe, 
Lanes. 
S.S.B. RX. CR. 150. Also new Eleclroniques front ready to 
replace original in CR I 50. Both have I ·6 Mc/s first i.f., 
second i.f. 465 XTAL fillers £I 6 the !or. Two Meter Con­
verter and Power Supply i .f. 28-30 Mc/s XTAL controlled £5 
Tel : Malmesbury 2281. G3DRF. 
BC22 L Built in p /p, £18. GELOSO 4/ 102 wilh dial , £6 o.n.o. 
Ginder, 222 Whetstone Lane, Aldridge, Staffs. 
RX. DOUBLE CONVERSION 80· 10 METRES. Gcloso 
front end. Mechanical filter with crystal controlled B.F.O., 
£60. Send s.a.c. for full particulars. Tiptaft, (G3 MVT), 42 
Huuon Road. Birmingham 20. 
52 SET, good condition with Power Pack. l3uyer collect, 
£ 10. Mr. N. L Mosdall, 26 Shallcross Crescent, South 
Hatfield , Herts. 
PYE PTC-JJS 2 meter TX. RX. 2-roiary Converters, comrol 
box, speaker, handset, 7 crystals. Car-rack. weight 40 lb., 
Handbook & Circuits, £8 I 5s. plus I Ss. p.p. Evenings and 
Sundays.-M. V. Rees, ""Blue Pillars·· Grove Crescent, 
Coombs-Park, Coleford, Gloucestershire. 
BAMBOO POLES FOR CUBICAL QUAD ANTENNAS, 
ETC. ALL SIZES. S.A.E. l3RINGS LIST.-WH INES & 
EDGELER. BAMBOO PEOPLE. GODMANSTON, 
DORCHESTER. DORSET. 

WANTED 
" M IN rBEAM " or any compact beam for 15{20m suitable 
for use in confined roof space. Also output transformer and 
phone jack for A R88D.-Box No. Q7232, c/o RSGB 
BULLETIN, 4 Ludgate Circus, London, E.C.4. 
BANDSPREAD COlLS and official Manual required for 
HRO-MX. Receiver, also Amateur Radio books.- Pryse, 
36 Hart Road, Byflcet, Weybridge, Surrey. 
WIRELESS WORLD, April 1960, August 1963 back 
issues. D. J. Coe, G6SLV/T, Badock Hall, Stoke Bishop, 
Bristol 9. 
MANUAL FOR CRIOO. Please state price. Critchley, 63 
Rachael Gardens, Park Hill, Wednesbury. Staffordshire. 

MISCELLANEOUS 
HOLIDAYS IN MALTA. Accommodation offered i11.Ham 
household. Bed and Breakfast or full pension. Reasonable 
terms. Transport to and from the airport. Write Ron 
Meachen 9H IR, J Jasmine Path, Santa Lucia, Malta. 
Ai'\lfATEURS, your Q.S.L. cards a t reasonable prices. £1, 
(100). ACE, (Dept. R), 330 Wetmore Road, Burton, Staffs . 
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COURIEll 
co~nJUNICATIONS 

U.K.HalHcraftcrs dealers offer anot her 

S U ?cRB U N REPEATAB LE BARGAIN. 

sx ... 111 :imitour binds n:ccivcr. Showroom model with full 
maker 's suarantco. Triple Convcfs1on, notch filter. crystal cali· 
bntor. £'48 below list price. £130 

M• tchin& sp .. ~er R·'48A £7 IOs. Od . 

HURRY! ONE O NLY AT T HIS PRICE. 

In stock at time or c;oinc to prcu :· 
HW-3, 10/ IS/lOm. holical mobile antenn• . £17 IOs. Od. 
T o clc:ir:-way below l ist price. H.-.tltcraftors HMW·I, VTVM-

19 ens. 

We are u.king ordcn (or the new Hallicrafters m'>dels:-
SR·42, 2m. transceiver, bullt-1n·a.c. & d.c. p.s.u's. £76 ISs. Od. 
SR-500, 500w, SSB cransceivor-new lower price. £1 65 Os. Od . 

a.c. p.s.11. ov•ilablo. £65 IOs. Od. 
SX-lll, S38kc.-H Mc. Rx. b•ndspread on h•m b• nds £136 101. Od. 
SX-IJO, similar covcrago to SX·lll £90 Os. Od. 

matchin1 speoker. £8 IOs. Od. 
WR-4000, Transistor rx. 185kc.-18.lMc. PLUS VHF FM! 

£Sl O•. Od. 
SX· l 17, Triple conversion, • m•teur bonds RX. £178 Os. Od. 

O ur own products includa:-
CTR- 1, 160· IOm. SSB/CW tr• n.coivcr :!OOw. still 
CPS ·I. 115/lSOv. o.c. p.s. u. & speaker. 
808/ C llv. d.c. p.•. u. 
Vo x & alibrator ac,ceuorics avai11ble. 

£175 Os. Od. 
£JJ I Os. Od. 
£36 IOs. Od. 

182 PENTONVILLE ROAD 
LONDON, N.I 
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Phone BRU 6358 (STD code 01) 

S.S. B. PRODUCTS 
STAND 30 l .R.C.E. 

"SPHINX" TX. 160M, SOM ('40M), lOM. Qual;ty 
hand bu1lc of concempon.ry dcs11n. Q .S.O:s all round the 
world. Tenimoni;;ils of the very zreace~ t utisraccion coming 
in every week. No fruk sounds either when you chomge t o 
S.S.B. from A.M. Do ic the "SphinK •• natural way. with 
incrcucd punch. V;iriablc biu (to cl;us ·• C "or AB I). variable 
Cl loaa ing, etc. Zl worked on SOM. Bare foot . W rite to u.s 
before you buy S.S.B. Equipment it will pay in t ho Ien g run. 
L>tcst model with flush lid. £78. 

H DEL TA" control unit. Suiu any TX. Built in Co-:.x 
C/0 . Plus 2 >< S.P.C.0. ood moke p>ir. Press to tolk butto n. •«. M•ins l/P. £7 plus ~/· P. & P. 

"NAPOL l!ON" S.W.R. bridge. 72-80 ohm. 
Sensitivit y control. 500 mlcrc·:llnlp mcce:r. Forward and ref. 
power SW . Smoll, compoct. £5 plus 3/6 P. & P. 

"CANON-BALL " TX. 160m. s.s.B./A.M./C.W . 1.8 
to l Meis. Size a•· x 6• x 6". Xt.ol fl lter. Fixed or mobile. 
3.S to 3.8 Mc/s. versio' availoble. Requires 230 V.O.C. 6 o r llv. 
- HTRS. Price US plus S/· P. & P. --------
" PYRAMID 1 1 Linear Components. 600-0-600v. I amp. 
H.T. Tran•formcr lOO·l'40v. l/P. St' x 6. x St". Ii" Chassis 
Drop Thru' or Upri&ht mounlin1. lmpre&naced. Speci;aJly 
Wound.- IO&ns. cuh. 10/· C3rri;a~c. 6 volt 12 ~mp. Fibme:nt 
Translcrmer £3 .. ch, ~I- P. & P. 6HFS Tubes 31 /6 each, post 
free. a .... C•bincu •te. avoil• ble. 6116-30/· also 61 466 <IC. 
in stock. 

" HA350 " RX 751nt. Part exch•n&••· •te. 
"S.A.E. WITH ALL EN QUIRI ES PLEASE. I" 

7A EDWARD ST.'!~:~: 

SITUATIONS VACANT 

WALES GAS BOA RD 

DISTR IBUTION ENG IN EER"S D EPA RTMENT 
TECHNlCAL ASSISTANT (ELECTRONICS) 

Applica1ions for this new a ppointment a re invited from 
persons suitably qualified in the maintenance of electronic 
equipment. 

T he successful candida1c will instal and main1ain 1eleme1crv 
eq uipment employing modern digi1al time-multiplex tech­
niq ues and modular construction, and V.H .F. mobile and 
U.H.F. fixed-to-fixed radio communication systems. 

Cont inuing expansion by Wales Gas means he wi ll need 10 
be capable o f developing an cfflcic111 maintenance team in the 
future. 

A fully equ ipped workshop a nd suitable means o f transporta­
tion will be provided, based upo n Cardiff. 

Candida tes sho uld possess appropria te 1echnical qualifica­
tions, equiva lent lo H.N.C. siandard. and should be exper i­
enced in modern communicatio ns techniq ues. T ra ining for 
ma intenance of pa rt icular equipment will be provided via 
manufac1 urers' courses. 

T he commencing salary will be within grades A PT 9/10 
£ 1,000 10 £ 1,290 p.a . (from December 1st these will be 
£ 1,035 to £ 1,335 p.a.). The pos1 is pensionable and the 
successful candidate may be required to undergo a medical 
e11amination. 

Applicalions stating Cull details of age, education and 
experience. wi1 h the names of two referees. should be 
addressed 10 The Secretary, Wales Gas Board, Snelling 
House. Bute Terrace, Cardiff. to a rrive within 14 days of the 
appearance of this advertisemen1. 

The proposed 

UNIVERSITY OF BAT H 
A T ECH NOLOG ICAL UNIVERSITY 

( Bris10 J College of Science :111d Techno logy) 

CHIEF/SENIOR 
TECHNICI AN 

Applicatio ns a rc invitt:d from ELECTRONICS 
ENGINEERS 10 ta ke cha rge o f the ANA LOGU E 
COM PUT ING EQ U IPM E NT in the Schoo l of 
Ma thematics a nd 10 assist in the design a nd de­
velopment o f new eq uipment. 

Applica111s sho uld be cxpcrienct:d in the mainten· 
ance and development o f electronic equipment and 
should have an H .N.C. or equivalent in E lectrical 
Engineering. 

Salary: Chief Technician £ 1.020-£1, 150 
Senior Technician £860-£960. 

Supcrannuablc post. 
The pos1 is based in Bristol for at leas1 1wo years 
and 1hereaf1er, in new buildings at Ba1h. 

Application forms from Secretary and Regislrar, 
Bristol College of Science and T echnology, Ashley 
D own. Bristol 7. 

Please q uote reference CST 65/ 103. 
Closing date 17th November, 1965. 
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SITUATIONS VACANT- contd. 

RADIO ENGIJ"IEER 

An opportunity has arisen for an active AMATEUR 
having PROFESSIONAL qualificatio ns, and with experience 
of design and project work to join Astaron-Bird Limited 
in a senior ciipacity. A supporting member of staff may 
also be required. 

Top band experience and enthusiasm for a design ap­
proach based upon silicon semi-conducto r devices is essen­
tial. An ability to expand into U.H.F. and S.S.B. is desir­
able. 

This Company already has an excellent name over a wide 
range of electronic products, and is no w advancing into the 
field of co mmunications. The Engineer appointed to this 
positio n will have the satisfaction o f spear-heading this 
new development, and of' introducing a whole new range of 
products into the famous Astaron-Bird and Cyldo n range. 

Please reply to the T<..'Chnical Director. Astaron-Bird 
Limited, Fleets Lane, POOLE, Dorset. 

ELECl'RON IC ENGIN EERS required for maintenance 
and fault finding on photo-typesetting equipment. Instruc­
tion courses can be arranged for suitable applicallls. H .M. 
Forces experience o f radar or pulse circuitry wo uld qualify for 
further training. Excellent pay and conditions o f employment 
plus expanding opportunities in progressive priming group. 
Plc<1se write to Works Engineer, Southwark Offset Ltd. , 
25 Lavingto n Street, London, S.E. I. 
SENIOR ASSISTANT, Technical Mail Order. The ideal 
man would be a Radio a11d Electro11ics Ham with sound 
knowledge of government surplus and civil ian components. 
Work includes cataloguing, advertising and stock control. 
Flair for organising and technical enthusiasm essential. Good 
pay, prospects of promo tio n, help with ho using. Please apply 
in writing o r personally.- Hannsworth. Townley & Co., 
Harehill. Todmorden. Lanes. Phone : Todmorden 2601. 

DEVELOPMENT ENGJ EER 
for 

S.S.B. PROJECTS 

An o utstanding opportunity exists for an engineer 
familiar with transistor circuitry and single side band 
techniques, to join a small team engaged in a rapidly 
expanding field with unequalled prospects for 
progress. lf you have a sound basic knowledge of this 
subject we would like to hea r from you. Apply lo, 
Personnel Manager, I .abgear Limited, Cromwell Road, 

Cambridge. 

SITUATIONS WANTED 

RADIO AMATEUR aged 45, ex Royal Signals, and 20 
ye11rs experie nce higher business administration as director 
a.nd company secretary. Free January 1966 o r earlier if 
necessary, due to take-over. Seeks remunerative position of 
trust. Country town preferred, but very willing to consider 
a ll suggestions. At present living Southern England where 
perso nal and business contacts exist. Replies please io Box 
Q7230, c/o RSGB BULLETIN, 4 Ludgate Circus, London. 
E.C.4. 
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BXI TOWERS 
SELF-SUPPO RTIN G , T ILT O VER, CRA NK 

UP A N D DOWN 
All S teel Ele ctric A rc Welded 

H ot Dipped Galvanized 

These towers have two o r three te les­
~oping sections, winding up to 50 or 60 
feet. At the top is a Rotator Mcunting 
Platform for a C.D.R. Rotator. The 
sections hinge on a 6 ft. ground post 
with a winch to tilt the tower over 
to ground level for easy fixing and 

adjustment of Antenna. 
Will support 3 ElemC!:nt, 20 Metre Beam or Tri 

8<Jnd Ou:Ld 
Price: Comph:Ho with Ground Post and two 

Winches 

50 ft. TWO SECTION £ 120 DELIVERED 

60 ft. THREE SECTION £ 155 DELIVERED 

I. 

Motorised winch. Remote- con crol r:iiisinc and 
lowering or cower from sh;mck. Fully aucomatic. 
Adju1u.ble heiiht wich limit switche.s. For A/C 
MJ.ins only. Price: £49.0.0. Complece: with "h:.ck 
control unit. 

I 
j 

N. 

JAMES FARLOW 
49 MOUNT P LEASANT ROAD 

CHIGWELL.. ESSEX 
Toi.: H•in•uh 4546 

"Demonst,.tion tower can be seen IC my QTH" 

THREE SECTION TOWER& MO TORISE D 
RAISING W INC H . PAC KAG E DEAL 

£2 0 0 delivered. 

W. ELECTRICS 
GJMAX 

MECHANICAL FILTERS 455 Kc/s .. pie.so state approx. b•ndwidth 
@ 6db points. £9 Ss. P. Paid. 
PCR COMMUNICATION RECEIVERS with built in spuker 
covering long, medium and S.W. (6 to 18 Mc/s). All tested before 
despatch and as now. Power requirements 250v. H.T. ;md 12v. l .T. 
£S IOs. plu> 15/-, p.p. Modified for A.C. main• £2 extra. 
K.an,c of Aluminium Chassis 2r high S.A.E. for list. 
72 & 300 ohm ribbon feeder. Flexible Conductors. 6d. yd .. Poot I /6 
any length. 
75 ohm Super Aorixiol 200W 200 Mc/s 20 yds. £1, 40 yds. 37/6, 
60 yds. SS/· , p.p. 2/6 any length. 
Morse Keys. Amor'can Typo J37 lo•d •nd jack plug, SJ-. p.p. 1/6. 
807 moulded valve h .Iden 6/- per doi .. post paid. 
0·002 and 0·01 uF mecalmitc I 000 volt 6/- do> .. post P•id. 
AFI 16 a.nd Aft 17, Mullard transistors 4/- each. post p-aid. 
Mulhrd BYIOO 800 P.1.V. ·SA 5/· p.p. 6d. 
Westinghou<e IOSGR2 I 000 P.l.V. IA 7/- post paid. 
Low res1scance phone5 7/6. Hizh re.sisnnce IS/-, p.p. 2 /· . 
Noise limiter Kie ror TCS receiver. Store soiled. 5/~ pose paid. 
ARSS Mains scandbv and AVC/N.L. switches 1/- .. ch, post paid, 
AF\8SO, 1S5 Kc/s l.F. Tronsforme.s S/-. p.p. I/-. 
TCS 8 .F.O. can with 1rimmor 455 Keis 3/6 post paid . 
IOH. lOOm.A. 160ohm L.F. Choke H " x Jt" x 1 · High. ll/6d P. Paid. 
Hand Miko No. Cl with lead and jack plui. Good quality carbon. 
7 /6d P. Paid. 

T .W. EQUIPMliNT A VAILABLE 
Ranee of STA N DARDS & H .F. XTALS a vailable 

p lease send lis t of requirements 

EDDYSTONE RECEIVERS ANO COMPO N ENTS, 
CODA R, O E N CO . AEPANCO, etc. We welcome .111 en~uirie.s 
however small. StampC!d addressed 4)nvclope plea.Je. 

52 GT. ANCOATS STREET 

MANCHESTER 4 
CENtral 6276 
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SEMI-AUTOMATIC (BUG) SUPER-SPEED MORSE KEY. 
7 adjustmenu. precision toofcd, speed adjustable 10 w.p.m. to u 
hit:h as desired. Weight: 2ilbs. Price: £4. 12.6 post paid. 
KEYi NG LEVER. Especially dHignod lor use with all types cl 
electronic keyers. Fu lly adjustable , micro-switch action. no 
contact bounce, precision made, finely polished parts. screw down 

~·~AJsi1s+g:i~l~"F~i~i..Y AUTOMATIC ELECTRONIC 
KEYER. 130\I A.C. or Sntery opented. lncorporuf)S built-in 
monitor o.sclllator, speaker, 2nd keying lever . Adjust::..ble speeds;, 
giving either auto, semi-auto or hold. 7 tr:rnsistors, .. diodes. Price: 

u~~~o t~E'~,~~N~~o TR~N:;istoRISED MORSE OSCIL-
LATOR. Fitted l!in. moving coil speaker. Uses type PPl or 
equivalent 9V 82ttery. Complece with latest de.sign mone key. 
Prico: 11/6 plus 1/6 pon and packing. 

SERVICE TRADING CO. 
P~rsonot Collcu Only : 9 Little N e wport S t., Lo ndon, W .C .l 

Tel: GER 0576 
All Moil Orders. also Coll~N: 47 Hieh Street, Kingston upo n 

Thames, Surrey. T e l : KINgston 9450 

BRANDED CARPETS 
Wll TONS 1\)1,M"llS TERS · TUFT FD . OR!ENTALS 

. ¥~ 30% DISCOUNT . 
e All makes available with full M anufacturers Guerantees. 
e No Imperfect goods sold e Free delivery in the U.K. 
e Expert fitting service available most areas. 

£100,000 carpels on display at our London Showrooms 

I • I I .. I I , I ' 

DODSON-BULL CARPET CO 

I Showtooms: 2 · 4 little Britain, London E.C. 1 (Nr. SL Pauls.) 
O!Hces: 37a, A lders9ate St., London, E.C.1 Tel MON 71 7t (10 lones) 

R. T. & L ELECTRONICS LTD. 
where eq uipm ent i • fu ll y overhauled 

A SELECTION Fl\OM OUI\ STOCK:-
R.C.A. Al\-8516·L, 80 kc/•·30 Mc/s in 18 w•vobands, a 

really superb receiver ••. ••• .•. . .. 
NATIONAL HRO-SOTI, ISO kc/•· 30 Mc/• bandspru d 

amatour boands ... •.. ... .. . 
KW77 amateur bandspread receiver. u new ... . .. 
EDDYSTONE 8a8A, boandsproad recf:ivt r, exctllent ... 
HALLICRAFTERS SX43, "'M 5-40 kc/s·55 Mc/• FM 

4'j.55 and 86.109 Mc/s ... ... ... .. . .. . 
HALLICRAFTERS 5107, 540-1630 kc/s. and 2·5·31 Meis 

and 18·51·5 Mc/s ... ••. ... ... •.. . .. 
MARCONI CRIOO, 60-420 kc/sand 500 kcfs·30 Mc/s .. . 
HALLIC RAFTERS S X24, 550 kc/s-'13Mc/s 
R.208 REC EIVER, 10.60 Mc/s 

(175 

U OI 
'95 
'85 

£10 

£35 
£1S 
£21 

£1 

(40/-) 

(30/-i 
(JO/· 
(2'/-

(25/-) 

(lO/·\ 
(10/-
(lS/­
(15/-) 

l 
COMMUNICATIONS Rl!Cl!IVl!RS 

O ver 40 t ypes actually in 1tock. Send s .a .e. for" our late.st 
list today. The above are Just a random select.io n. Part 

excha nJ:4H ar• • pleas ure. 
__________ ________.. 

MAGNETA AMPLIFlliR,., new fully enclosed me<ol 
asin& o( attr-.Jctive 01ppo3rancc. CWO inpuU, bass 
and treble concrols, various outpuu. ~ superb piece of 
cquipme nl . .. .. . ... .. . 

AVO ELECTRONIC TESTMETER .. . 
AVO MODEL 40 M U LTIMETER ... ... • •• 

£11 
£25 
£11 

H .R.O . TUNING COILS The rare 20 me<rt bond-
sprcad Coil, Now in stock. ... ... ... ... £4 

(lO/· ) 
(II/-) 
(7/6) 

(31-) 
Send S.A.E. (or our (ulf list o( H.R.O. Equipment Today 

MARCONI TF340 Power Output Meter ... ... £ 18 ( 12/6) 
EDDYSTONE " S " METER os for 610, 888. 888A, etc. £1 (J/•) 
ADVANCE AUDIO GENERATOR, Typo J2, IS cjs-

50 kc/s ... ... ... .. . ... . .. ... 
ADVANC E El SIGNAL GEN ERATOR, 100 kc/s-

rn 

100 Mc/s ... ... £20 
MARCONI TF899 Millivolt Motor . .. ... £25 
CO DAR ATS Transmit<or and Mains Power Un i< NEW £24/ 10 

CARRIAGE for Enrland, Scotland am! Wales shown in brackets. 
TERMS : C. W.O., Approved monthly occounu, and Hire Purcho••. 

R. T. & I. ELECTRONICS LTD. 

(lO/· ) 

( 15/-) 
( IS/·) 

(Ir••) 

Ashville Old Hall, AshvlUt Roa d, London, E.11 Tel: LEYtonn• n• 4tU 

762 

QUARTZ CRYSTALS 

100 Kc/s R.C.A. ... 15/-
500 Kc/s IOX . .. IS/-
I 00 + I 000 Kc/s .. . 22/6 
1000 Kc/• HC/6U .. . 25/-
27.255 Kc/s HC{6U . .. IS/· 
Over 600 types avai lable from 

100 Kc/s/50 m eg. 
Send I/ - for l ists 

VALVES 
Receivinc. Transmitting. Over 
800 typu at new low prices. 

I TRANSISTORS I 
Br."lnd New ht Gr:tde 

.,.M7 10/6 ~•t l 0/- 0 ST I U' 9/6 

.&Fl 14 81- 0(:-:lH l Oi'ti (UtTllfi• IG/-
A.PtU iJ8 DY IQO R,G ()("ss• !'JJ-
AP'ilC ";/- 0~2 lbJ- OCSoi '" 114 
A.Fl I< 6}- OC....'.!!i I".?'- 0 0 170 7/-
AFI 18 17 6 0(;06 7/6 00171 81-
AO'rl~O 1!1/- OC.'2S• l ~/b AFl:tD 19J6 
OCH tll- 0(':"i!9'" li1t.i :.!:<'71 1 IM-
OC.1.'t 41- OOifi• •lf- 'lS 7llA 16/-
0C7t• ,. ._ OCiG• 6:- OC'ts• 16/-

g[~~~ .a:·~ ggJ: ~;! ~il1~~- :~~o 
O Y.T1_14• 61-

• )l .. tehed p:LI" A\"3.ib.bl-: __ _ 

HEW 90 PAGE ILLUSTRATED 
CATALOGUE 2 / 6 post paid 

HEN RYS RADIO Ltd. Mc:.:-s~ •. 11:!:1:.m. 
301 EDGWA RE ROAD, LONDON, W .2 Thur<. 9-1 p.m. 

"UK A"""" Get rhis Air Drylnr Grey 
T' ~" HAMM BR 

S£~F • $\)~ ... , :~w~I 8 H 

IT'S S UPERB •.• THI! PUSHBUTTON WAY I 
YUKAN Aw ocof ipr.ykit conc1ins 16 on . nn• 
quality dur1ble eu y inttt nt 1pr.ay. No stove ~ 
bakin& reqoirMI. Av1l11ble in Grr,' Hammtr at 
14/11 a< our countor or 15111, carr. paid, por 
p .. hbutton soll·opn.y can. SP1CIAL OFF£R: I 
can plus optional t ransftrable '"'p~on triu er 
h• ndlo (valu• 5/•) for 18/ 1 I. 
PleKo encfoH ch•qu• or P.O. (or to tal amount to: 

YUK AN 
Dept, RS6/S, 301& l! DGWARE ROA D, LOH DON, W .l 

(Closed Thuriday1 afuunooM , apen oil day Sorurdoy) 
Choice or I J 1elf-1pray plain coloors and primer (Motor car quality) 

aho avaib.blo. 

INDEX TO ADVERTISERS 

Ad. At1ricrn:t Ltt.l. 
O. J, A y res 
British Nation:!! Radio Scho<ll 
Cod ur Rmlio Co. 
Couri£'r Communii.:Htions 
Duy.stro m Ltd. . . 
Docl'iion-Butl Cnrpct Co. 
Et.ldysti)ne Rad io C(1. 
Elcc1roniQucs LHL 
J. Furlow 
H c1ll'y 0s RaUio Lttl. 
A . Imhof & Co. 
K. W, Ell'crronic; 
Lnbgc:ir Ltd. 
M. 0. Vulvcs Ltd . 
M osley Elcc1ro11 ic.s. Ltd. 
Geo. Ncwncs L1<l. 
N . \V, Elecrrics •• 
P. C. Radio Lrd, 
P;-irrrid,ge Elcc1ronics Ltd. 
RSG!l Publkati;m s 
R. T . & I. Elect ronic!' Ltd. 
Sen ice T rnding Co. 
I'. Seymour L«L 
G. W. Smith & Co. Ltd. 
l·r . L. Smith & Ce>. I.id . 
S.S.Ll. Equipment 
J . \Vllli~1ms 
T. Withers 
W. S. Surplus 
C has. J-f. Young Ltd. 
Z & I Aero Services Ltd. 
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PUBLICATIONS MORSE COURSES 
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AMERICAN MAGAZINES TI ES BADGES 

RSGB PUBLICATIONS 
The Amateur Radio Handbook (Third Edition) 36/6 
Radio Data Reference Book - 14/-
Technical Topics for the Radio Amateur - 10/8 
Amateur Radio Call Book 6/6 
Amateur Radio Circuits Book 8/6 
Radio Amateurs' Examination Manual S/9 
A Guide to Amateur Radio 5/7 
Service Valve Equivalents (Fifth Edition) - 3/6 
S.S.B. Equipment - 3/-
Communlcations Receivers (Second Edition) 3/-
The Morse Code for Radio Amateurs (Third 

Edition) - 2/-

ARRL PUBLICATIONS 
Antenna Book, 10th Edition - 18/6 
A Course In Radio Fundamentals 10/-
Hints and Kinks, Volume 6 10/-
Moblle Manual for Radio Amateurs - - 23/6 
Radio Amateur' s Handbook - - 42/6 
Single Sideband for the Amateur (Fourth Edition) 23/6 
Understanding Amateur Radio 18/6 

CQ PUBLICATIONS 
Antenna Roundup 
CQ Anthology. 1952-59 -
CQ Anthology. 1945-52 -
CQ Mobile Handbook -
CQ New Sideband Handbook -
Electronic Circuits Handbook 
RTTY Handbook -
Shop and Shack Shortcuts 
Surplus Schematics 

73 MAGAZINE PUBLICATIONS 
Care and Feeding of a Ham Club 
Index to Surplus -
Simplified Math for the Hamshack -
V.H.F. Antenna Handbook 

- 23/6 
- 23/6 

16/­
- 23/-
- 24/-
- 22/9 
- 30/-
- 29/6 

19/-

8/-
12/-
4/6 

IS/-

EDITORS AND ENGINEERS PUBLICATIONS 
Radio Handbook (16t h Edition) - 78/-
Transistor Radio Handbook - - 42/-

AMERICAN MAGAZINE SUBSCRIPTIONS 
CQ (Cowan) Monthly (p.a.) 44/-
QST (ARRL) Monthly (p.a.) 43/6 

Institutions, groups. etc. (p.a.) - - S0/-
73 Magazine Monthly (p.a.) 30/-

6/6 Short Wave Receivers for the Beginner (Doto) 
Transistor Radios, Circuitry and Servicing 

(Mu/lord) - S/9 
- 40/-

8/6 
Understanding Television (Doto) 
Wireless World Radio Valve Data (Iliffe) -

MORSE COURSES 
GJHSC Rhythm Method of Morse Tuit ion 

Complete Course with three 3 speed L.P. 
records + books - - 84/-

Beginner's Course with two 3 speed L P. 
records + books - - 60/6 

Single, Advanced (9-42) or Beginners (0- 15 
w.p.m.) + books - SO/-

Three speed simulated GPO test. 7 in. d.s. 
11/6 

- 3S/-
E.P. record 

RSG B Morse Instruction Tape (900 ft.) 
RSGB Morse Practice Tape (450 ft.) 

(both at 3i i.p.s .. up to 14 w.p.m.) 
- 20/-

SHACK AIDS 
Easibinders, round backed, gold blocked. for 

RSGB Bulletin 16/6 
QRA Locator, Western Europe 5/6 
RSGB Countries List I/-
Panel Signs. transfers (Doto) 

Set 3: White Wording 4/9 
Set 4: Black Wording - 4/9 
Set S: Dials (Clear Background) 4/9 
Set 6: Dials (Black Background) 4/9 

Decal et Panel Lettering Transfers (Black or 
White) I/-

Blick Dry Print Lettering (Letters and 
Numerals, Black) 2/6 

RSGB MEMBERS ONLY 
Car Badge (De Luxe with call-sign)• 

(Posto,ee on overseas orders 5/6 extra ) 
Car Badge (RSGB Emblem with call-sign) • 
Car Badge (RSGB or RAEN Emblem) 
RSGB Blazer Badge (Black or Dark Navy Blue) -
Stereo Block (RSGB or RAEN emblem) -
Area Representatives Badge (ARs only) -
Call-sign Lapel Badge (with RSGB 01" RAEN 

Emblem)• 
Call-sign Lapel Bar • 

19/-

11 /6 
7/6 
1/6 

10/-
10/-

MISCELLANEOU S PUBLIC ATIO N S Tie Clips (with RSGB Emblem) 

6/-
5/-
5/-

Guide to Broadcasting Stations (Iliffe) S/6 RSGB Lapel Badge (! In. size) stud or pin 
Log Book, hardbound (Martins) - - - 21/9 fitting 
Manual orTransistor Circuits (Mu/lord) - 13/6 Plastic Window Sticker (RSGB or RAEN 
Radio Amateur Operator's Handbook (Doto) - S/6 Emblem) -
Short Wave Radio and the Ionosphere (Iliffe) 12/- • Delivery 6-8 weeks 

All prices include cost of packing and UK postage 

2/-

1/3 

Cheque5 and postal orders should be made payable to the Society. Book tokens and stamps cannot be accepted. 

RSGB PUBLICATIONS, Dept. B 
28 Little Russell Street, London, W.C.1 
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Radio Society of Great Britain 
(Incorporated 1926) 

Patron: H.R.H. THE PRINCE PHILIP, DUKE OF EDINBURGH, K.G. 

Application for Corporate Membership 

Radio Society of Great Britain 
28 Little Russell Street 

London, W.C.I 

I hereby apply for election as a Corporate Member of the Society and enclose a remittance for £2. I Os. Od. being the 
amcunt o' my first annual subscription. 

I, the undersigned, agree that in the event of my election to Membership of the Radio Society of Great 
Britain, I will be governed by the Memorandum and Articles of Association of the Society and the rules and regulations thereof 
as they now are or as they may hereafter be altered; and that I will advance the objects of the Society as far as may be in my 
power; providing that whenever I shall signify in writing to the Society addressed to the Secretary that I am desirous of with­
drawing from the Society I shall at the end of one year thereafter after the payment of any arrears which may be due by me at 
that period be free from my undertaking to contribute to the assets of the Society in accordance with Clause 8 of the Memor­
andum of Association of the Society, 

Date ... ......... . ... . . .. ..... ... . .. . . . ... .... . Signed ..... ........................................... .. ........... .. 

PERSONAL DETAILS TO BE COMPLETED BY THE APPLICANT 

Surname (BLOCK LETTERS) ..... . . .... .. .... ............ ...... ..... .. . ..... ... ...... ... . ............ .. .......... ... . . .. . .......... ................. ......... . .. .. . 

C hristian Names in full (BLOCK LETTERS) . .............. ................. .. ............ ................ .. . ............ .... ......... .. .. ........ .. .. ..... ..... . 

Address for all correspondence (BLOCK LETTERS).......... ...... ......... . .. ............ ......... ................................. .. .................. . 

Nationality ...... ............. ........ . ... ..... . . ............ .... ... Age (if under 21) .......... ... .. .............. .................. ........ ................ . 

Current Call-sign (if any) . ....... ........ .. . ... ... ............. . ................... ....... ... ................. . ............ .. . ... . .. ................. .......... . 

Details of previous membership (if any) ..... .............. ............ ...... ....... ........... ................ .................... ... . ................ ... . .. 

DETAILS TO BE COMPLETED BY THE PROPOSERt 

I wish to propose ............................................. ..... ............ ......................................... .. for Corporate Membership. 

Proposer's Name (BLOCK LETTERS) ..... ................... ............................................................................................ ..... . 

Address (BLOCK LETTERS) . .. . • . .. .. ........... ....... ..... . ... . .. ....... ..... .. . ...... ..... . ... ............. ........... .. .. ... ......... ........ .. . .......... . 

Call-sign (or BRS No.) ..... ........ ........ .... .............................. ....... .. .. ........ ......... ...... . 

Signed .... ............ ........... ......... ...... ..................... .... . . 

t If the 2ppllc.1nt is not acquain ted with a Corporate Member willin& co propose him for election he may submit a suitable reference in writin& 
as to his interest in Amilteur Radio. 

FOR OFFICE USE ONLY 

Approved by Council . . . ...... .. ..... ...... .......... ......... .. ............. . Region Coding ............................. .. ..... . ......... ............ .. 

BRS Number Issued ................................... ................ First Subscription paid ....................................................... .. 

The first subscription of 50/- should be e nclosed with this application. 
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Radio Society of Great Britain 
NEW RUSKIN HOUSE, 28 LITTLE RUSSELL STREET, LONDON, W.C.I 

Patron: 

H .R.H. THE PRINCE PHILIP, 

DUKE OF EDINBURGH, K.G. 

COUNCIL , 1965 

Pre1id e ntt 

E. W YEOMANSON, G311R 

Immediate Past Pruident 
G. M. C. STONE, A.M.l.E.E., A.M.1.E.R.E. GlFZL 

Executive Vlce-Pre.1ident 
R. F. STEVENS, G2BVN 

H onorary Treuure r 

N. CAWS, F.C.A., GlBVG 

Ordinary Membert 
H. A. BARTLETT, GSQA; J.C. FOSTER. GlJF; L. N. GOLDSBROUGH, 
B.Sc.(Oxon.), M.A., GJERB; J.C. GRAHAM. GlTR; R. C. HILLS, B.Sc. 
(Eng.), A.M.l.E.E., A.M.l.E.R.E .. GJHRH: E, G. INGRAM, GM61Z; R.H. 
JAMES, A.M.l.E.E., A.M.1.E.R.E., GW38FH: A. 0 . MILNE, G2MI; L. E. 
NEWNHAM, B.Sc .. G6NZ: F. K. PARKER, GlFUR: A. D. PATTl:RSON, 
B.A.Sc .. GllKYP J. F. SHEPHERD. GMlEGW: J. W . SWINNERTON, 
T.D .. B.Sc.(Econ.J(Hons.). A.l.L .. GlYS: LOUIS VARNEY, A.M.l.E.E .. 

A.l.L .. GSRV 

Ge neral Manaaer and Secretaryi 

JOHN A. ROUSE, GlAHL 

A11i1tant Se cretary 

P. C. M. SMEE 

Auditors: 
EDWARD MOORE & SONS 

Charccrod Ac.coununts 

8 anker1: 

BARCLAYS BANK LTD. 

REPORT OF THE HONORARY TREASURER 

I HA VE pleasure in submitting to the Members the 
Balance Sheet of the Society at 301h June, 1965, and 

the Income and Expenditure Account for the year to the 
same date. 

I am pleased to report that lhe Inco me and Expenditure 
Account shows a surplus or £1,397, a small increase of 
£3 over last year's surplus or £ 1,394. 

At the Annual General Meeting r shall deal with the 
Balance Sheet and Income and Expenditure Account in 
detail, but I want to call attemion in this report to some 
general items. 

It is very gratirying that the receipts from Advertising 
in the BULLETIN show an increase of £546; I reel this 
increase must arise from the satisfactory response the 
advertisers arc receiving from their advertisements- th.is 
in turn, I feel, is directly connected with Members writing 
or telling the advertisers know they arc buying as a 
result or advertisements. Unfortunately, as T have warned 
on many occasions, the cost of printing is still rising ar\d 
this fact, coupled with a larger BULLETIN, has caused the 
charge for the BULLETIN to rise over £2,000 in comparison 
with the previous year. However, the oet increased cost 
is £1,574 which must be considered reasonable in the 
circumstances. 

The work invo lved with the Exhibition, which is put 
in by so many Members, has had its own reward in the 
greatly increased income derived from sales. Our sincere 
thanks go to all those who have so ably and unselfishly 
contributed towards this result. 

During the year under review, Council and Committee 
Members have kept in touch with all aspects of Amateur 
Radio, in particular in the fnternational field. 1t is the 
considered policy of the Council to keep in personal 
contact as far as it is possible with the Sociecies in Europe 
and rurthcr afield- the sarcguarding of frequencies for 
the amateur being the most important malt er of common 
concern. A careful watch is kept on the cost of travelling 
and entertaining to make sure that all expenditure is 
justified and worthwhile, and that it is maintained at a 
reasonable level. It is considered that the expense of 
bringing members to Council meetings from all over the 
United Kingdom is well justified. 

During the year under review the cost of postage has 
risen and whilst the rull impact of the higher letter post 
has no t yet been felt, the increase in the cost or the 
QSL Bureau is almost entirely due to the increase in 
parcel post charges. 

During the year, new addressing and coding equipment 
has been purchased, the cards for which have now 
been completed. fn accordance wich che policy decided 
on last year, depreciation is being written off each 
year instead of writing off the whole of the cost in one 
year. 

l would again like to extend our thanks to the staff at 
Headquarters for their excellent work on all matters, 
particularly for the continued assistance in the prepara­
tion of these Accounts. 

NORMAN CAWS 
Honorary Treasurer 



£ 

14,974 
4,781 

345 
899 

299 
79 
69 
93 

130 
312 

RADIO SOCIETY OF GREAT BRITAIN 

1964 
£ 

1,067 
6,511 

120 
156 
800 

1,094 
202 
94 

JOO 
74 

142 
105 
242 
74 
62 

155 
JO 

563 
229 
17 
17 

193 
366 
305 

15 
75 

10,193 

2,226 

£ 

19,863 
5,876 

5 

802 
55 

26.601 

25,207 

£1,394 

INCOME AND EXPENDITURE ACCOUNT 
for the year ended 30th June, 1965 

INCOME 

Subscriptions (including proportion of Life Members' Sub-
scriptions) . . . . 

Profit on Sales of Publications, etc. 
Profit on Sale of Furniture . . . . . . 
Interest on investments (Gross Amount before deduction of 

lncome Tax) 
Deposit Interest 

EXPENDITURE 

Total Income .. 

Rent, General and Water Rates, Cleaning, Lighting and 
Heating 

Salaries, National Insurance and Staff Pension Premiums 
Payments to Past Employees 
Teleph:>ne . . 
General Postages . . . . . . 
Printing and Stationery (including Articles of Associalionand 

Publicity Leaflets) .. 
Staff Luncheon Vouchers 
lnsu ranees .. 
Bank Charges 
Repairs and Maintenance 
Legal Expenses 
Audit Fee 
Sur.dry Expenses .. 
Depreciation of Furniture and Equipment 
Membership Certificates and Badges 
Awards, Trophies and Contests .. 
Tape recorded Lectures . . 
Cost of QSL Bureau . . . . . . 
Contribution to l.A.R.U. Region I Division 
Provision for Doubtful Debts 
Bad Debts written off . . . . . . . . . . 
General Meetings (Cost of Printing and Hire of Hall) 
Net cost of Exhibition (Note l) . . . . . . . . 
Golden Jubilee 
I.Q.S.Y. Newsletter . . . . . . 
Equipment for Technical Development .. 
Cost of Beacons . . . . . . . . 
Bulletin distributed free to Members-

Printing, Postages, etc. 
Less Receipts from Advertising 

Travelling, Entertaining and Meetings­
Council and Commiuee Meetings .. 
Council and Commillee Members .. 
Regional, Club, Overseas and Foreign Meetings 

less surplus on various rallies and conventions 
R .A.E.N. Committee Meetings and Expenses 
Representatives' Expenses .. 
London Lectures 
Sundries 
Regional Representatives' Confere11ce 

Total Expenditure 

SURP LUS OF INCOME OVER EXPENDITURE FOR 
YEAR ENDED 30th JUNE, 1965 . . 

E.W. YEOMANSON, President 

(COMPANY LIMITED BY GUARANTEE) 

New Ruskin House, 18 Little Russell Street, London, W .C. I 

£ 

17,094 
5,327 

372 
994 

271 
67 
41 
19 

325 

1965 
£ 

1,187 
6,357 

226 
207 
774 

1,180 
254 
189 
100 
226 
22 

131 
374 
402 
163 
131 

9 
616 
243 
25 

7 
52 

436 

18 
8 

89 

11,767 

2,089 

£ 

21,693 
5,823 

14 

1,085 
64 

28,679 

27,282 

£1,397 

£ 

2,923 
500 

14,795 

3,000 
8,000 

1 
1,293 

1,294 
877 

1,394 
305 

NORMAN CAWS, Honorary Treasurer 

1964 
£ 

3,423 
2,140 

.228 

3.108 

25,795 

417 

80 
5 

3,484 
11,393 

583 

18,231 

1,089 

£ 

8,899 

26,212 

£35,111 

75 

256 

15,460 

15,791 

19,320 

£35,111 

BALANCE SHEET 30th June, 1965 

CURRENT ASSETS 

Cash a1 Bank and in Hand 
On Current Account and in Hand .. 
On Deposit Account 

Debto rs, less Provision for Doubtful Debts 
Payments in advance 
Stock of Publications, etc. (as certified by the ·General 

Manager) 

FIXED ASSETS 

lnve~tments at Cost 
Quoted al Siock Exchange (Note 2) 

Middle Value £12.410 (1964 = £12,998) 
5 per cent. Defence Bonds 
Luton Corporation-Loan on Mortgage @ 51 per cent. 

Fumiturc and Equipment 
Net Book Value at 1st October, 1947 (written off against 

sale) .. 
Additions at Cost 

Less Deprecialion 

Total Assets .. 

BEVAN SWIFT MEMORIAL LECTURE FUND 

Balance at Isl July. 1964 . . 
Less Priz.e A warded 

LIFE MEMBERS' SUBSCRIPTIONS RESERVE 

ACCOUNT .. 

CURRENT LIABILITIES 

Sundry Creditors and Accrued Expenses 
Subscriptions in advance . . 
Taxation 

Total Liabilities 

ACCUMULATED FUND 

Balance at Isl July, 1964 . . . . . . . . . . 
Surplus of Income over Expenditure for lhe year ended 30th 

June, 1965 
Less Income Tax in respect thereof 

£ 

3,358 
1,500 

14,795 

3,000 
8,000 

3,079 

3,079 
1,242 

1,397 
486 

1965 
£ 

4,858 
2,136 

611 

3,481 

25,795 

1,837 

75 
5 

S,909 
12,053 

154 

19,320 

911 

JOHN A. ROUSE, GentraJ Manager 1111d Sec:rttary 

REPORT OF THE AUDITORS TO THE MEMBERS OF RADIO SOCIETY OF GREAT BRITAIN 
W<> have obtained all the lnfom10tlon ond cxplonations which to the best or our knowledge and belier were necessary for the purpos.s of our audit. In our opinion proper Books of Account have been kept by the Society so rar as appears from our enmlr\ution of those 

Books. We have examined the above Onloncc Shttt and Income and Expenditure Account, which ore in agreement with the Books or Accouat In our opinion and to the best or our infonnntion and according to the explanations gi\'cn us, tl1c snid Accounts •n conjunction 
with the notes annexed hereto gi .. ~c the informafion required by the Companies Act, l948, in the- manner so required, nnd the Balance Sheet 8ivcs a true and fair view or 1hc state o f the Society's affairs as at 30th June. 196S, and the [ncomc and Expenditure Account Q:ives a 
true and fair view o r the surplu.. of Income over Expenditure for lhe year ended on that dote. 

Thames Hou..e. Queen Stre<0t Pta..,, .London, E.C.4. 
I Sth October 1965 

EDWARD MOORE & SONS 
Chartutd Accounrants 

£ 

l 1,086 

27,632 

£38,718 

70 

301 

18,116 

18,487 

20,231 

£38,718 



NOTES 
I I) fnte:roat1oual Radio Co1nmunle11do1111 ~xhlbltJoo 

Held in 1963 
£ 

483 
180 

£663 

(2) Investments 
Middle Value at 

lstJuly, 1964 
£ 

3,930 
3,975 

3,482 
1,61.1 

£ 12,998 

Profit on Sales of Publications, etc. 
Subscrip tions of New Members enrolled 

£4,000 3 per cent. Savings Bonds 1955/65 . . (a) 
£5,000 3 per cent. Savings Bonds 1965/75 . . • • 
£4,145 ls. 6d. British Transport 4 per cent. Guaran1eed 

Stock 1972/77 
£1,751 9s. 6d. 3! per cent. Conversion Loan 1969 

(a) Redeemed at par in August, 1965. 

(3) Capita l Commitments 
There are no outstanding commitments for capital expenditure (1964-£1,350). 

Middle Value at 
301h June, 1965 

£ 
4,000 
3,650 

3,192 
1,568 

£12,4 10 

THE PILOT OFFICER NORMAN KEITH ADAMS PRIZE TRUST FUN D 

BALANCE SHEET 30th JUNE, 1965 

£ s. d. 
165 0 0 INVE.STMENT 

Held in 1964 
£ 

805 
236 

£1,041 

Cost 
Price 

£ 
4,021 
5,219 

4,055 
1,500 

£14,795 

£ s. d. 
TRUST FUND 
Creditor: 

Prize lo be awarded under 1he lerms of 
the Trust Deed for year ended 
30th June, 1965 

£165 5 per cent. National Development 
Bo nds .. 165 0 0 

5 5 0 

ACCUMULATED FUND 
Balance at I st July, 1964--£10 I Os. Od plus 

Redemption Premium on £ 150 3% 
Defence Bonds £4 10s. Od since 
inveslcd. 

S S 0 CASH AT BANK 

£170 5 0 

INCOME AND EXPENDITURE ACCOUNT for t he year ended 30th June, 1965 

Provision for prize for the year ended 30th 
June, 1965 .. 

£ s. 

5 5 

£5 5 

d., 
0 

lnteres1 o n Investment for the year 

o! 

£170 5 0 

£ s. d. 
5 5 0 

£5 5 0 

NORMAN CAWS, Honorary Treasur., JOHN A. ROUSE. General Man<1ger and Secr<lary 
REPORT OF THE AUDITORS 

We have nudited !he Bnlnncc Sheet and Income and Expenditure Account a.s set forth above and have obtained all the infonnation and 
explanations we lia••c required. lo our opinion such Balance Sheet and Income and Expenditure Accounl urc property drawn up so as to exhibit 
a !rue nnd correct view of rho 11a1e of affairs of the Prize Trust Fund as at JO!h June, 1965, accordina to !he best of !he information and 
e xpJontUions given to us. 

Thames House. Queen Strccl Place, London, E.C.4. EDWARD MOORE & SONS 
15th October 1965 Chart•ud Accountant 

HEADQUARTERS' FUND ACCOUNT AT 30th JUNE, 1965 

BALANCE AT BANK: 
£ s. d. 

On Deposi1 Accounl £2, 131 17 0 

NORMAN CAWS. Honorary Trco.suru 
REPORT OF THE AUDITORS 

We have cx:i.mincd the above Statement of Contributions to the Headquarters' Fund and rep0r1 Iha! it is in accordance with the records 
of receipts. 

Thames House, Queen Slrccl Place, London, E.C.4. EDWARD MOORE & SONS 
15th October 1965 Cluutercd Accountanu 
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• • CS Jor all your Amneur Radio R!Quirtlllm -
The NEW 'G' LINE by K.W. 

A new style of cabinet with lift up inspection lid, handsomely finished in two-tone grey stoved-enamel, fitted now 
to the KW2000, KW200A and KW600. 

T he 'G ' Line- KW2000A T ransceiver a nd KW600 Amplifier 

NEW! THE KW 'VESPA' T RAN SMITTER 
10-1 60 m etres SSB, CW & A M. 

Now in Production. Price ll I 0. Power Supply l25. 

KW MODELS I 96S 
KW 2000 SSS Transceiver (90 watts) !173. A.C . PSU !32. D.C. PSU !32. 
KW 2000A SSB Transceiver ( 180 watts) ! 195. A.C. PSU !10. D.C. PSU l~O. 
KW 600 Linear Amplifier. PA tube 572 B. Complete with P5U !105. 
KW;, Viceroy" SSB Transmitter. Complete with PSU £156. Extra + lattice fitter £9. 
KW " Vanguard " AM/CW Transmitter 1().160m. 03/ 10/0. Also available in kit form. 

Carriage cxtr-a on the above. 

KW stock include.s : Adaptors, Aeri3ls, 
Airdux Coils, Beams, Converters, Filters 
SSS, Mechanical & Cryst;il Filters, Micro· 
phones. Mobile Whips, Nuvistor Plugs, 
Pi·Coils, Plugs, Receivers, Relays, R.F. 
Chokes, Roton. Signal Gen ef"atol"S, Sockets, 
SWR ind icators, Towers. Transmitters, 
VFO's, Walkie-T;ilkies, Collins "S •· Linc 
Equipment. etc., etc. U.S A. Equipmen t. 
Trade-in Transmitters and Receivers. 

NEW IMPROVED 200mW MODEL 
TOKAI "Walkie-Talkie " all Tran­
sistorized Transceiver, TX and RX 
crysu l controlled on 28·5 Mc/s. Range 3-4 
miles. Ideal for Emergency Services, Mobile 
cp~ration, R.lllie5. Beam adjustment. etc. 
Size 6t• X 2J" X I!". Weight I! lb. Com­
plete with ccle.scopic aerial, in leather case, 
with batteries £1510/0 each (plus 5/· 
carriage and insurance). 

COR ROTORS and CONTROL U N ITS 

TRI IA recommended for 2M .•. 
ARll thounnds in use •.. 
T R44 latest mod<!:I 

HAM· M will handle a "Big 
Bertha" 

Carriage included. 

£14. 0.0 
£21. o.o 
£37.10.0 

£61. 0.0 

N EW! 6 1468 T ubes SO/· each, 2/6 p. & p. 
5728 T ubes £7/ 10/- each, 5/2 p. & p. 

GELOSO V. F.O .'s 4/104 & 4/ 102-V each 
£8/ 15/- w ith Escutcheon and Dia l. 

GELOSO V.F.O. 4/ 105 with cr ystal­
mixer circuit. Ex ceptional fre quency 
stability. N ow ;;avai lable from stock. 
W rite for deta ils. 

We accept trade-in equipment. Easy terms available. 

HAMMARLUND RECEIVERS : HQl70A, HQl4SX, HQl 80A, HQl70A-VHF now in stock 

I I HEATH STREET, DARTFORD, KENT Cables: KA YOU BLEW, Dartford Phone: DARTFORD 25574 

Printed in Great Britain for the RADIO SOCIETY OF G REAT BRITAlN. New Ruskin House, Little Russell Street, London, W .C . l 
by The Garden City Press Limi ted, Letchworth, Hcrtrordshire. 
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THE TW COMMUNICATOR 

MOBILE 

FIXED 

PORTABLE 

J_ DESIGNED FOR T HE DISCERNING AMATEUR 

A RANGE OF SELF CONTAINED TRANSRECEIVERS FOR 2, 4 AND 160m 

HAYE YOU TRIED Y.H.F.1 
IT'S EASY WITH TW EQUIPMENT! 

Finest workmanship, components and perfor­
mance. Start listening with the 

TW NUVISTOR CONVERTER. Simply plug 
into receiver aerial socket, connect 2m beam 
or simple dipole and you are ready for a fresh 
approach to amateur radio. 
WRITE FOR OUR DETAILED LEAFLETS 

T. WITHERS (ELECTRONICS) 
IS(B) GILBERT STREET ENFIELD MIDDLESEX 

TW 

NUVISTOR (60$4) 
CONVERTER 

9 Ew:ccllent noise factor 
e 30 db aain 
e 70 db l.F. r ejection 
e W ide Rance of l.F.'s 
e Th~ TW N uvistor" Con­

verter requires no receiv­
er modification 

£1 5 
11 gns. Less power supply. 

Tel : WA'LTHAM CROSS 26638 

Z & I AERO SERVICES LTD Please send ~II corro.spondencc ;md Mail Orders to our Hoad Office at 
HA W ESTBOURNE GROVE, LONDON. W.2. Tel. PARk 5641 /2/3. 
When ordering by Mail o lease add l /6 in ! for postage and packing. 
Minimum chir1e 2/-. Strictly cash with order. Rc1re:t no C.O.D. accepted. 
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Retail Branch: 85 Ton.enham Court Road, London, WI 
Tel: LANiham 8'403 

If UNUELIVtmEU Retu rn to:-
RSGB , N EW RUSKIN HOUSE, 
LITTLE RUSSELL STREET, w .c .1 
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