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THE MODEL 
nEC10" 

TRANSISTORISED COMMUNICATIONS RECEIVER 

RUBBED, LIGHT AND COMPACT 
FOR PROFESSIONAL AND AMATEUR USE 

A most efficient transistorised receiver giving an excellent and 
consistent performance over t he whole range from 550 kc/s to 30 Mc/s. 
Thirteen transistors and diodes, Including stabilising Zener diode. 
Ample audio output to Internal speaker, and panel jack also fitted for 
telephone headset. Precision slow-motion drive with 110 to I reduction 
ratio ensures delightfully easy tuning. 

Self-contained battery unit holds long-life cells. Alternative aerial 
inputs for dipole, long wire and short wire aerials. Selective audio filter 
improves c.w. reception. Robust construction, modern styling, attrac­
tive two-tone grey finish. Dimensions are 12t inches wide, 6f inches 
high, 8 inches deep. Weight with batteries 14 lbs. 

List Price (in U.K.) £48. 
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----· ................... __ . ________ _. _______ ..., 
fliiiiii~;:-----­/112-!·*'f!iD Save money building any Heathkit model 

ou~uo.. A wide range of British and American models to choose fro m 

RADIO-AMATEUR EQUIPMENT • TEST INSTRUMENTS • HI-FI EQUIPMENT 
(All British models ore available in kit form or assembled. Deferred terms oval/able U.K. over l/0) 

-~--.-
l 

RG- 1 OX-IOUU 

HIGH SEN SITIVITY GENERAL COVERAGE RECEIVER. 
M odel RG-1. Frequency covenge from 600 kc/s to I.S Me/> and 
1.7 Mc/s to 32 Mc/s. Send for de<3ils. 

Kic £39.16.0 Assembled £53.0.0 
OPTIONAL EXTRAS avoil>ble for models RG-1 and RA-1. 

" AMATEUR" TRANSMITTER, Model OX-IOOU. Covers 
all tho "<lmatcur' ' bands from 1604 10 metres, I SO w atts DC input. 
Own power supply. Kit £79.10.0 Auembled £10~. 15.0 

"AMATEUR" TRANSMITTER, Model DX-40U. From 
80-IOm. Power input 7SW C.W .. 60W peak. CC phone. Out put 
iOW to oeriol. Kit £33. 19.0 Assembled £45.8.0 
VARIABLE FREQ, OSCILL.ATOR, Model VF-IU. Cali· 
br:ucd 160·10m. Fixed outpt.H on 160 and 40m. Ideal for our 
OX-40U and s imi lor TX. Kit £10.17.6 Anembled £15. 19.6 
GRID DIP M ETER, M odel GO·IU. ConCinuous covenge 1.8 
to llO Mc/s. Self concoined. Kit £10.19.6 Assembled £13.19.6 

REFLECTED POWER METER. Model HM-IIU. Indicates 
Antcnna{T~ mateh. Kit £8.5.0 Assembled £10.10,0 

SEND FOR THE COMPREHENSIVE ILLUS­
TRATED AMERICAN HEATHKIT CATALOGUE 

SHOWING RANGE. Sent for only I /· post paid. 

RA·I 

" MOHICAN" GENERAL COVERAGE RECEIVER, Model 
GC-1 U . In t he fort:front of design, with 4 piezo·cleccric tnns~ 
filters, 10 tr.lnsistors, variable tuned BFO 01nd Zenner d iode 
stobili•er. Kit £37.17.6 Assembled £45.17.6 
Suiuble Battery Eliminator, Model UBE-1 Kit£2.17.6 
SINGLE S IDEBAND ADAPTOR, M odel 58-IOU. For use 
w ith most AM t rinsmitters. le~s th:ln JW RF input power 
required for lOW output. Opcntion on 80. -40. 20, IS and 10 m. 
o n U.S.B .. L.B.S. or O.S.B. Kit £39. 5.0 Assemble d £54.18.0 

" AMATEUR" BANDS RECEIVER, M odel RA- 1. Cover> all 
.. am:ucur'' bands, 10·160 metres. Half·latticc crysta l filter at 
1.6 Mr:/s I.F, Provision for fixed, pornble or mobile u.ses. 
Switched USB and LSB for SSB. 

Kit £39.6.6 Assembled £.52. 10.0 
Q MULTIPLIER, Model QPM-1. Moy be used with receivers 
hBvlng .,.50~470 kc/s, I. F. Provides either ~ddltional selectivity o ,. 
signal reiection. Se lf powered. Model QPM-16 for 1.6 Mcfs I.F. 

Either model Kit £8.10.0 Asse mbled £12. 14.0 

MANY OTHER BRITISH MODELS 
Covcrint: a wide nnge of equipment including models for 
the Home, Service Workshop. Laboratories. and Ten depu. 

SEND fOR FI\EE FULL CATALOGUE 

AMERICAN HEATHKIT SINGLE SIDEBAND EQUIPMENT 
At the time o( going to press all imported models ore subject to on additional levy or opprox. 15 % on prices quoted 
below. Full details sent on request. 

SB-300E " AMATEUR" 80·10m. BANOS RECEIVER. Thi> 
de luxe receiver offers uMyrpassed Ya.lue to the Radio Am:ucur. 
o r advilnced concept. employing up~co--dat~ de.si,n and con· 
s tr-uc:tion techniques, its ultimiltc specifiation ensures un· 
puallolcd pedor-mancc. Full tpeclflcarlon and details on request. 
We,gln 22 lb. Power req: 115/lJOV A.C. S0/60 c/s. Size: 
141' X 61• X Ill". Kit £133.14.0 less spukor 

A fiu:ing comp;~nion ror thi' receiver Is the SB..400E TRANS· 
MITTER which is designed for " lock-in" facilities with the 
SB-300E. A self~powered fi lter-type TX covering the amateur 
b>nds 80 to 10m. w;th P.E.P. of 180 wattS. Weizhc: 33 lb. 

Kit £165.4.0 Send for full spocirlco"on . 

"CANTENNA " TRANSMITTER DUMMY LOAD 
Model HN-31. Simplifie.s servicing 11nd tC:stin,. £5 4s. 0 

FILTER-TYPE SSB TRANSCEIVER MODELS for tho 80, 
-40, or lO rnetrc bands. 200W P.E.P. input TX. IJ.tV .sensitivity 
RX. Employs easy-to-butld printed board techniques. with pre­
aligned circuits. Power rcq: BOOV D.C. at 250 mA. lSOV D.C. ac 
100 mA. llSV D.C . nee. uS n1A. llV A.C. or D.C . at 3.7SA. 

Model HW·I2 80m. 
HW-22 40m. Kit £60.1.0 uch 
HW-32 20m. 
G H-12 Push-Talk M icrophone £3. 13.0 

r -;;.:: send-:e -;;;e BRIT-;;H~;;:A-;:-O~U;-(Yes/No) - i 
1 AMERICAN CATALOGUE 1/· (Ye>/No) I 

Full detai ls of model(s) ........ ............ ............................. .. 

NAME ....................... ....... .................... . ...... ..... .. .... . 
(Block capitol•) 
ADDRESS ... ..... ....... ....... ..... .. ...... ..... ........................ . . 

I 
I 
I 
I 

.-·~ '.'!" 

"',..., .. ...... 
' .., r"', 

..... 0t ...... 
-- ~ ~ - · 

SB-<IOOE SB-lOO E 

HW·I2E 

MONITOR 'SCOPE, M odel HO· IOE. A must for tho SSB 
stacion. Gives ilt ·:a-gfance vhual indication of your tr:tnsmitted 
signal and the inc:orning signal displaying envelope patterns. 
Bullt·In two-cone generator ensures 1 clean output sigll31. 
Power req: 115/llOV A.C. 50/60 c[s. Kit £34.10.0 

DA YSTROM LTD 
DEPT. RB3, GLOUCESTER, ENGLAND 

THE BRITISH HOME OF HEATHKIT MODELS 

t - ·=·::::.:·.:::: .. .::::·::: .. .::::·::: .. .::::·::: .. .::::·::: .. .:.:.:.:·::_ ~s:._ _j ------------------• 
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T. WITHERS (ElECTRONICS) Proudly Presents:­
The TW "COMMUNICATOR" 
A Range of Solf·conuined Tn nartceivors for 1. 4 and 
160 Matrea.--AII Transistor Rx.- TransO.tor P.S. U.­
Hich Efficiency Tx. 1().15 w>tt'l input.-Hich Level 
Plate and Scr•en moduluion.-lntemal Aerial Chan1c: 
Ovor.-Push to Talk and C.W .-Only 12" w;do, H" 
deep and 41" hich • 

• SEND FOR FULL DETAILS OF THESE SUPERB 
UNITS 

" COMMUNICATOR " 2 and 4 complete with crystal £69 " COMMUNICATOR " 160 V.F.O. controlled £59 

Also avai lable for 2 or 4 metres-

TRANSMITTERS 
TW-2 10 watt Tx with High Level Modulation 23 gns. 
TW 2-50 A 50 watt Tx with Internal Mains P.S.U. and 

High Level Modulator ... £59 
TW 2-120 The finest High Power 2m Tx available com-

plete with High Level Modulator ... .. . £69 
TW TOPBANDER 10 watts input complete with 

High Level Modulator ... £23 

POWER SUPPLIES 
TW 10 watt Mains P.S.U.fControl Unit 
TW 10 watt Mobile P.S.U./Control Unit (12v) 
TW 2-120 P.S.U. 

IS( B) GILBERT STREET ENFIELD 

£15 
£15 
£35 

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 r ight 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 applyin& for the 
licence is fully described. At the end of the Course, a 
complete series of specimen exam. questions with fu lly 
worked model solutions are provlded-&lvlng Invaluable 
revision before st udents cake the exam. We also provide 
full t raining for the Morse Code-includln& moi'H key, 
transistor audio oscillator and 12 ln. l.P. practice rec:ord. 
This latter equipment is available separately from the 
Course If requi red. Our record of successes by our 
students for the Exam. Is unsurpassed by any other 
institute. We have been established for over 23 year5 and 
specialise in the teaching of radio subjecu only. For full 
details write NOW to address below. 
COURSES ALSO AVAILABLE FOR ALL EXAMS. 
AND SUBJECTS IN RADIO , TV a nd ELEC­
TRONICS including Grad.I.Brlt.R.E.; CITY a nd 

GUILDS CERTIFICATES, a t e:. 
r ----------------- ~ I POST NOW FOR FREE BROCHURE I 
I 

To: British N1.tional Radio School. Oapt. 12, Radio Houso, R.eadinc. I 
flea~e Jend de[oils of your Courses, without oblir cuion, to : 

I NAME .......... ...... .................................. ...... ... . ..... .. .......... .... ... I 
1 Ao~~:~lsii ..... NATioNA'L .... itA.o.io .... sc.i-io.o'L ..... 1 
~ ----- ------------ J 
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CONVERTERS 
TW Nuvistor Converter (6054) 

With built-In Main$ P.S.U. .. . 
TW Transistor Converter (2N2360) 
TW 70 em A2521 Trough Line 

(A wide range of I.F.s is available. 
Full details given on ou)' leaflets) 

RECEIVERS 
TW Twomobile All Transistor, 1+4-1<46 Mcfs 
TW Fourmobile 70·1-70·7Mcfs 
TW Topmoblle 1·8-2·0 Mcfs 

AERIALS 

II gns. 
... £15 
9 gns . 
... £18 

... £30 

... £30 
19 gns. 

TW Minlhalo. Small and easily mounted ... £2. 17. 6. 
Only chc f'int.1t componenu and workmanship are used in TW equipme.nt 

M IDDLESEX Tel : WALTHAM CROSS 26638 

A2521 LOW NOISE 
70 and 23CM 
RF AMPLIFIER 

70CM-GAIN 22dB NOISE FACTOR 6·BdB 

23CM-GAIN 15dB NOISE FACTOR 11·6dB 

Full detai ls are available on request 

The M-0 Valve Co Ltd 
B r ook Green, London W6 

Telephone: RIVersl<le 3431 
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SEMI-AUTOMATIC ( BUG) SUPER-SPEED MORSE KEY. 
7 adfustm~nts, precision tooted, spe~d 3djustable 10 w.p.m. to a.s 
high u desired. Weight: 2tlbs. Price: £4.12.6 post p•id. 
KEYIN G LEVER. Especially designed for use with all types of 
electronic keyers. Fu lly adjustable. micro.switch action, no 
cont:act bounc0, precision m~de, finely polished parts, screw down 
ba~e. Price: £4.4.0 post paid. 

WE $PECIA LI$E 
In Quality TRANSISTORS & COMPONENTS 

TRANSISTORISED FULLY AUTOM ATIC ELECTRO N IC 
KEYER. l)OV A.C. or Battery operated. lncorporate.s built-in 
monitor osd llator, speaker . .1nd keying le-.,er. Adjustable speeds. 
giving e ither 3uto, semi .. auto or hold, 7 transistor.s, 1 diodes. Price:: 
£ 16.10.0 plus ~/6 postage and packing. 

. . .. ror last month 's constructional articles .... 

HIGH FREQUENCY TRANSISTORISED MORSE OSCIL­
LATOR. Fined 2;in . moving coil speaker, Uses type PP3 or 
equivalent 9V Battery. ComJ)I~tc with l:ttcst design morse key. 
Price: 22/6 plus 1/ 6 post and pocking. 

Tunnel diodes, materials and other components ror Tunnel 
Diode Amplifier. Also avai lable SX631, TK33C. OAZ246. 
ACY 18. OC29. BCY38, and BYZ 15 ror charging system: Texas 
2N 1046 and other high rrequency power transistors specially 
selected ror transmitters. 

SERVICE TRADING CO. For dctOIIS or these. please send 3d. stomp for March litH or 
one shifting (scamps) (or our Transistor Reference Catalogvc Personal Callers Only: 9 Little N e>wport St., London, W .C.l 

Te l: GER 0576 
All Moil Orders. also Callers: 47 High Street, Kingston upon 

Thames, Surrey. T e l: KINgston 9450 J. WILLIAMS & CO. 208 HAGLEY ROAD 
BIRMINGHAM 16 

VALVES 
AC{ILL 
AOr4 
ACGpg~ 

ALGI\ 
Af<S 
A lti"'J 
Altl'l :! 
AlU~Jl 

A lll'24 
AHr3!l 
AJ1"1"1"1 
A'l'l'4 
AT IV: 
AU7 
litA3 
ns. 
B~~ 
USS< 
B.2 134 
BTJ!I 
0'1'35 
D'f·l~ 
BTS3 
('(::<1. 
C l~13 
(;V7 1 
CV77 
CVIO~ 
CVtt>:J 
C V401•1 
C:V<~Oin 
CV40-:!~ 
GV4041l 
cYal 
Ol 
041 
1)01 
077 
OA:Jn 
IMUO 
l)i\11tn.i 
DtHI 
ot-:T~' 
1)1.?.1'~0 
Dt·:'l''.!4 
D f'7:1 
Df'JI 
DI'W 
TJt':)fl 
l)l<:l" 
OK~IO 
J}LJ.):! 
Dl..~3 
01.94 
DI.!H1 
Jll;9)h 
DI.St~ 
E.~Y 
P.ll4~ 
f.:l 't32 
F.l~fi{i 
P.:Hlt1 
1:)1:)'24 
EA6U 
EA7:1 
&AilCSO 
RACUl 
KAP42 
EB34 
EB~I 
EUC:t3 
~:nc<l 
f\llCSO 

416 
81 
&I-
51-
51-
31· 
2$0 
71-
3'0 q:. 
6/-
2o3 
618 

f>I>J-
101-
sr-

201-
4716 
16 -
2;·-
25:-

1501-
35.'· 
2 -
91-
3"­
u•-
11-
4.1-
71-
51-

lOi· 
qoi-
5/0 
118 
3.".3 
01-
3 '3 

1218 
7[)1-
61 
4•-
8 '-
21-

lS/-
61-
3,1-
31-
61-
6/0 
~10 
51-
8/-
610 
510 
8/· 

151-
23i-

2!6 
9,1-
60~ 
301-
12 /6 

1/-
71-
5/-
3,0 
8/-
1/0 
31-
61· 
71-
51-

gnFso 
l~l) f't73 
L':Df'h!.l 
I:-; ... ·r.~ 
"';~~i 
tU-'"iO 
P.<'i.i(1 
E~"tll 
I~CC~I 
1~0('8:.! 
l?.lX:S:f 
P.<.X:S I 
e-t"'!l .... S;; 
t·;lX!UI 
1-:l.:l•'d:J 
t::UII4:t 
IWH~I 
I~CJ£83 
I~CL~O 
KCJ~82 
I•:CLS:I 
V.<"I.\IG 
Y.F3G 
F.P37 
f:FJ~I 
Kfl'~u 
Kf'41 
EP~O 
P.P~~ 
V. I•'M 
J-: 1111 
Ell';:! 
P.Ftl:t 
1-!VH 
K~·~o 
l~ l:'ll~ 
RI'!IC 
1·: >"~(1 
1'.1-'HI 
f:l;JI1fo.! 
EF!!.:; 
f._;PtR:t 
1-!P'l~ 
1:':11'1'1 
P.I..:J~ 
1-:1..3..1 
t-:t ,:t~ 

t-: l .. 'l'\ 
1·:1,.11 
.b:JA~ 
1;t.:>o 
ELB1 
~;IJI:I 
f-\. l..S-1 
t:l~'l 
,~ .. ~, 

t-:1~0~ 
g~um 
If. Mol 
Bl1.b..& 
V.)l8~ 
"!'<31 
~:-:su•.tos 
t.:Y~I 
RYSti 
BV9l 
EZ40 
t-:7A 1 
EZ80 
E?.Sl 
~'/110.,7 
1'/liOGl 
'1-'/6063 

6,-
7/0 
619 
1\1-

1218 
41-
21-
31-
4 -
~1-
61· 
6/8 
6 '8 
4. -
71-
8/-
61-
7.6 
6/-
716 

)0/-
101-
3/6 
71-
51-
81-
8/-
216 
0/-
8/-
1!8 
5 -
4/0 
41-
51-
416 
6/0 
319 
2J9 
21-
51-
8/-
8/· 

300/-
3'9 

lOI­
S!-

17/8 
71-
8 1-
81-
8 -
613 
51-
81-
4/8 
51-
a•-
7J6 
6!3 
91-

10/-
6/-
5/8 
6,6 
3/-
5/-
610 
5/8 
3/6 
S!-
61-
<li-

Brand new, indi- ~~:~,3°130 2g~: m8-r :~ ~f:l 
vidually packed ~~~~A ::: gJ,;~vc-rn g~c; ~::~~A 
and guaranteed ~;s~:!.la :i: g~~ ~: ~jj~' 
1'\\".a/.'JOO 6)6 P\'800 8/6 Wl18 8!- c.IAG!'f 2/U tu .. O~U 
I'W4fl00 SJ6 1'7.-t~:Js 9!- \\'119 8{- 6 ACi 0/- G:\7 
Hll2.:ltl(l g •.. I'Zl·n 12,r- XIJH 7 '0 6AU•l 10/- G.N70 
01/ :<711, 19 • (! 1"21 61- )018 8i- GAJ7 31- CQ70 
050t1:G 6(- Qf .. !.,') 5t'- Xl.&!r 8!- 6o\KS 5(- G1!7 
GZ3~ 10'- QP'.!.'\0 5;- VY' l/- OAKO 61- US:\7 
c;z:u 101- Q,SU(I'U 10/- \"fl:$ 6(- tJA.K7 6/- fiSA70'r 
IIGS 71- QS"S{IO 6/0 V6~ 4 . 6AI.l• 3 - ijSK?u·r 
11.1{~.~ 22/6 Q812lrl 8!- YOtJ g1.. flAIJI.W 71.. 0...~7 
lfi.2K 216 Q\"O·In Br- Z.2l 6/- GA.,lJ~ 216 6SCi U'f 
ln.~:< 61- ItS 8/- ZSQOIJ 201- C.AllG 41- USS; 
fll l!:Jil/1 6/- R04/ 12-'\t 00/- 7.5011/ 10/- llAQfJ 71- 6~1''0"1" 
lll.~·ll ifl/.. RK72 6/- lAS 3!- tiAQ!JW 91- IJSU7 
IT\11<~ 91- iU :HW 1:.,1- IA~Of ~~- tJA:}Ii 4f- G'SJi 
I< 3A 30/.. SI3U 12!8 lll2'".: 30/- llASrjW 0/- tJs.T7GT 
K1'32 8/- SJ"':! 8/6 1(."6(11' 81- !;AR7G 2216 !iSJP\' 
KT:i~IC' 6!- ~I'·U l f8 tDSG"r 61- liATG 3f6 flSK';' 
li'N4 :S/ 9 SPi:il l i6 I t::7G 7/8 tlAU~O 11- 6$J.7C'l' 
KTI,l~ 41- SP21Q 3/6 I P2 3f.... t;AX-t 8t- 4.\~:0:7 
1\:'l'i.H'l 12/9 STV~ll/-tu l2;6 1060T 6/- !itt-tO 8/- O!;Q7 
K'fi11 15/- S'l'\ '70J8V 8!- I J......a 2!8 t1B7 6(- U$87 
KT70 8/6 Sllei~Cl,\ 10/- ILAfo 6{- oH~O 2 ."6 o1U<O"I' 
K'J'St' 22(- ' I'-ll 6 /0 J L(' ll 7/- ti i\Afl 4.1- G\' 60 
li1'WOI 4f6 '1"1).2~ Sl- l UI.& 4 - tltM.7 l)f- fWSO'I' 
KT\\'11~ 2!- 'l't"".!fl J5/- 1 r\21 H 6/- ttR•;o 4Ja t,I \'GM 
KT~U 6/· '1"1"11 6/· lt-"48 41- tliJ.I7 71· OX4 
K T7.!13 5/- TTl~ 35/- IN7fl 41- f}Bit':' 9!- t'iXM.: 
t .l "'.! 10!- TTR31 45f- tn..a 6f- t;BWtt 9/- (j,X :)O'l' 
Lr.:c 6 - T7.0MtiJ 4 /- I R~ 3 G ~' "4 2/- 6Y~ll 
.\1811)0 9l- '1'7.•2ft 161- 154 6/- tk ·su 210 ti·30t.:.£ 
l.I.SH':! 12(- TZ.-10 30/- ISU 418 G\:'6H1~ 81'- GZ4 
Mlf4 5/- U8l 8/- l' r-i 't/- !Wri 41- j(l';' 
~1111.11\l 101- U 12/ 1 8/- ·zA:I 51· GCijQ 3r- 7!"~ 
lii.O 8/- U17 6/- ~AI> 8/- U<:~O 3/- 7l"CI 
!'< lOH Bl· U II\ 6.1- ~1\2fo 8/· OCH G 4/0 :<;7 
~&17 71- U:l.\ Ill- :XJ26 7/- GC"ll 801- m: 
:->'01".! lOr- U:.!7 'Sf- '.!C".WA 3/- tJDti 31- 7Qi 
on:t 11- l/6:! 51- '.!C.1" 21& cr:t~ 6!- n ·; 
0 <;3 51· UAII('>•l 4 '6 :!<'..03 4218 01'511 5".3 7Z·I 
O IJ~ 61- UIW41 0/- 2C-4;) 22/d (lPlHiT 519 1$1>!! 
OZ.IA 5/- UUF80 ~18 '..""t.;-id 30/- Ot-'00 4i}- !lSd 
r<.'t~-l 5L uru~s~ 010 :..'t.Xil 121- 4H-"7 61- ttlJ'! 
I'C.:t.'S.' 7/- ITIJWI JJ/· 2m1 6/· GF80 6/6 I 1£3 

f~'f~~ 1~~6 X~~~~~ ~;: i~: ~~: ri~t; :;~ : ~?-" 
PC'1"'82 6r6 UC'II/'\1 6'- 3AJ10M 20/- !jl-'3-l 1.'- I:!A Hri 
l "(;P!l• 6/- U(' IA2 81- 3AI4CiJ 351- <!1'3:1 31• 12A"I'7 
1'\.!1..81 9t- UC'J..R~ 10/- 3A/1ti7/ M 2{.f- GOGO 2/6 I -:!1\ U1 
l't,'Ui'.! Of- UP.t l 71- 30ti 4/- tilll e·- l'lA."\7 
l'\,::1...133 8/3 Ul~l 8/- !U~i 5!- UlfH~I l /6 l:lA \' 0 
l't, I,.S4 7/- U 1..8·1 510 3B2-I 5/- 0Jo4 9(- t·.!f\.o\G 
I"C.;I,,G 01- UO~ 71- 3B:I8 151- O.tcWA 101- UUY.<: 
f'E:'\2-"i 418 Ul11• 8(6 3£'..~1 60!- GJ3 3/G 12UH7 
l'l':K·IO 3!- UY~I ?/0 3Q:IH1' 718 6J.;f': 2!- 1~~ 
l"K!'i220A 31- U YM 51· 3S4 41· 0.16 3 '6 1"-1111 
PL.3fi 7/6 Vll'..~1 4)- 3 \ '1 510 G.Tfi\V 6/- 12JGUI 
PJ:.SS 16/- Vl 507 t,;- "'(,~7 3.51- G.J'H) 5f- 12J701' 
f'L81 7/- VIH'.!-4 20/- 4DJ 41- GJiM 81- 1'.HC':'\o'l' 
l'LS'J 5/- \'20".?3 1316 :GA1730 6(... OKtlU1' 6/8 IZKS~l 
1··1..83 5t- VlJI'·I(J l2L- 6Ali<4tJ 6/- 6 t\:iU 2{- 12Qi0'J' 
1"1.$4 6!6 \ "1"13 31- ~R4GY 01- GK70T <1!9 IZ.~A7 
I'W.!-h\ 6!- \' 1\11 6/- 5.Tfl 71- UK!(; 3/- 12S<n 
f"rJ~ 10/ - \' J•ta:s 9/- hU·IO o&/ li 6K8C"I' 813 12SG7 
l"'l"l6U ?f8 \'lt99 6{ - t:.V-&0 81- GK I!i)l 8J6 12SU7 
M"'!Cu\1 '1/6 \'JUt).;;:~\1 6/- 6X·W 8{6 GK':!.'t 12/- IUI1 

~:~;b t;;: .... -----~~-----..1....------l. l~~~;g~ 
PY3:.! 9/6 p c RAD 0 L D 12SR7 
I'Y33 8/6 I T 12 Y4 
P\'80 ~16 e e e 

61-
9/-
0/-
710 

··-4/ 6 
5·9 
61-
59 
6 ·-
6J6 
71-
6/8 
4/-
11-
5,-
51-
66 
3. ­
~1-
~J6 
0!8 
418 
610 
316 
01-
2/-
9•6 
6;-
616 
8.'-
316 
51-
513 
6 -

1•11.7 
l ~ll:! 
l~n·.::J 
l!•t:a 
t:\t: ! l 
1!10':' 
ltlll l 
liJ)Il 

"~I'' !.!IIJ!i 
'J.'ii.•JO'r 
24\':. 
~Z4ll 
1~Z!lo 
~'i7.0UT 
~liVi 
:10 
3()("1~ 
301'3 
~01'1.1 

301"1U 
301'"~1 
3M .Ht;T 
301" 
3:.\\'4 
;1.)7,, 
:J.SZ-IO'r 
3~ZLtt1' 
3i 
38 
HMI' 
HA/lllf1:o-: 
2l~~ll 
lilll ,(l(IT 
~3<\ 

lO/- li7 
6/- 6l> 
110 •u 

10' - ' 3 
11- tr: 
61- 77 
1m :~ 
71- .... 
5.'-
416 
2 '6 
310 
3/-

37,0 
2,0 
61· 

I IJ-
4/-
s:-
6;-

101-
516 ,,_ 
71-
3/-
21-
2 jfS 
616 
2/-

101-
313 
71'-
41-
3 · 
31-
51-
3'-
6•9 
6!-
2(-

81 
8'~ 
Rl 
SMe 
·~JuVI''I' 

7•J)ln 
~lOJ'A 
2'.tO'rn 
't.?t,l)t' 
3H7A 
313() 
3b01' 
!t.)';A 
3118A 
!5{t3A 
41fiA 
iU3A 
705A 
jJGI} 

"'" 7•-IA 
SO l 
803 
807 
Jol(llol 

.!'Ill 

.SI ~· 
SIJ 
!)'..1•.\ 
S'.WU 
&:MI 
63~t\ 

71-
81-
l~i-
101-
9,'-
51-
6'-
61-

13.-
91-
6111 
01-
616 
7•'6 
818 
81-
51-
u•o 
s16 

lll 6 
121-
SI-
71-

J716 
5 -
8]­
o•­o;-
41-
4'-
4!-

301-
61-
81-
1/6 
61-
6'-
6!­
~;o 

5/-
0/U 
5 '-
5 u 
9 -
8 -
s -
81-

2.0 
7,-
4!-
91-
516 

U l· 
s;-

701-
f>l-

15"­
s;-

301-
101-
110,-

3 -
15"· 
61-

226 
8·-
s?-
17/B 
113'-
3:;.'· 
301-
sor-
41-

4M-

832 15/-
83i 9/-
8-l:i ~/-
~GIJ 101-
•MA 14'-
f'tl4 10/-
~15-1 4 '6 

~~~ ~! 
!)57 ()1-
{ tt)SA 41-
Ji)l" M-
IIJH, 31-
JdHI 5{-
JI;:t:, 6/-
16:?0 3/-
IG'.!9 4f8 
ZQUI 6~-
·UJ.I;.il.! 13.-0 ,wo:• St.... 
4::113(." 30/-
~';0-1 9/-
0'i~:J) 61-
(;1)1)4 7/-
tl(J(i5 6 -
60~0 22/-
iHl:l 1/9 
74t'ft 2/-
8013A 25/-
1${1~(1 81-
()001 3/-
!l<lv2 416 
9i103 6/-
!100·1 2;0 
l!ct<lll 2/0 

C.R. Tube' 
f 'Vl :itii'J 

tO:).I ) 66J-
&&~n.ltu,lln 2S/-
\'C"I tu7 28r-
Vf'IU:i8 30 1-
\\' ltl:iaA 40f­
Vl'H l:l~A 35(-
\"<.1!51711 40. -
\ 'CHJ\ I 70 40/-
!WJ~7 45 '-
:~'1"1 301-
:a,J•7t\ 12f-

Pboto t'obes 
l"!IU8 5/· 
(:~10 12 6 
11:JIA $5/-
BI)l)if 350/-

Spedal Valvu 
M ""rri rs 
t< ~Htl !4 
t< RS'.!A t3rt0;-
IJJ~I 2-5:-
2.1'.!:.! £2~JOI-
'.!J 5 1 '3 
"tiA 30i-
!U 111:!!1·; !37, 10/ -
7 14A \" t 4 
";'..!3A U 50; ... 
i~;)A 30, -
i'.!tlA 19'-

Tllt.n.tlstors 
0('44 0 ... 
(h .. -4!t 61-
oc-. r 6/· 
Of'1"l 7/-
(W..hl 71---
0l~" 10/-

~;~:~ ~i~ 170 GOLDHAWK RD., W.l2 
vvss s;- SHEpherd's Bush 4946 

JJA .V }' OTII £ll1J 1 .\" S 'J'()I)If. frx(ud*Callwdo /((a~ 'FUI>ff 
tl"ti .">J)«Itll 1'attW. U.K. Onlcr! ~lb~ .&:I I' &I 1!. 1/•: ovt:r 
.£1, 2;·: U\'"t·r t:i, l' . • t P . tree. C.O.D. 2,rll c :ctrll, 0\·r.r.~~etu 

t•oetA~;tt extrn M e6t.l. 

I Open 9-5.30 p.m. except Thursday 9-1 p.m. PERSONAL CALLERS WELCOME l 
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FOR PEAK PERFORMANCE 
AT LOW COST -PICK 

CO DAR 
A M ATEUR RADIO EQUIP M ENT 

Advanced design and crafunnnship phu ;~.n unc.:qu:allcd repuc:~tion proved 
by chc many hundreds of tes-timonials received (rom CODAR users is your 
gu3nncoo of complete sacisfilc.tion. Only che best is &ood enough for 
CODAR- Mu llard, Brimar. Jackson . Denco, Efectroniques, Thorn. A.E.I. 
oare just somo of the famous names built into CODAR cqvipmcnt. lllus· 
uati!d Jeaflac..s avai lable on request. 

CODAR R.P. P'R£...SELECTOR Will tON£\1!!11\bl)' hnt:.ro\'e UICI p.erforJUIUlC'f: of llO_f 
liUJK':rh.t. nooc.lver . "Jlt>.ruiU Ate a.tn.to.tlng" "\\ ' f'll W'OMh tbe money". MODEl. 1~ • .&..so. 
ueea ~YtSS llmme Orl•l um~ R.F. Ampll.llcr •ad provide• UJ) to 20 dB pin p}u., flUb· 
~tantlA.I !Jua.ge "'Jte:Uoc1. Ltupro,·ed &JgUA.I/nolAo nuJo aod eeJecthU .. t. SelecLor •wflob for 
clther dlpolo OT 11l11!!!1a 11t.fre auw.nuA. l 'owu nqulremont.18U·'l~ ~~l.e '12m A H .T . 6.3 Yf)ll.li 

~~~~,.LJ:li~~~-nit. 6~~ot~l;!·~-~k.m:!~ ~~o \"~o:~~:'~~~ ~dA~~.: 
a.n•l a lao Jln>vlde. '!01nA At. ~GOv. lt'.T. and 0.3 "· I amp L.1'. fM Dt.ht.T a«eNorlu. !1.4.0. 
CAJT, 3/-. 

OODA_B '"Q" .MULTIPLIER ~J()DY.L. U,Q.lO fOT UIWI w'IIJ1 aliT «ti J,~tThet,. M~Celn•r "''itl1 a.tl 
I.P. OO.t.we(tl) -1~0 A.nd ·t70 l\.c/~. r•ro,· idct oonaklnuLic lncreJU!ol! In ach::dlvlt.y lOT dt.h"'" 
J~nt;: or rnJecll_ng • lli:nal Oh Abl. ()W <•r S.:SB. 6otb l'EAK &JJ.d NUL~ funcUon111 

r,~r:a:a~,~~.=~c~~~-~~\1~;~· .... ntj; G';~!~lt.~n:::e;~:T ~~~t!J~r.b:u~l~n~J:~ 
'l'tth tnblu, plug~ Ai.ul lruttucU&na !0.16.0 CAn'. 3/-. !1,1001·:1. n .Q.IOX. Stlf puwu«t 
.. uf:lon fOf' 0:..'00-260 v. A.t:. AJJd Ahlo fl'O\' i'let~ "26m!\"" 'lOO "· U.'l:' • .ft.Utl 6.3 ""· J tunal I1.T . 
lor other ~ell!. !9.8.0 f<llrt. 3f-. 

CODAR A.T.5 .12 WA'f'f 2 BANI) TRANSMl'I"'f:R 1'he 1aeo"·e6t. moJa.t. «tlllp.'lc\ tni~A· 
tlll~r for 1\xed o.r Utoblltt Ulle ou 100/8c0 metr('f.. "Tho tiny 1'X. wtU1 lh~ 61U ''Oioc."' 
Site cmly 8 Jiu. s 1\ln.,:. 4!n. I But art& 1J 191 than two-thJrda o l thb DA£:0.) Ul'l:h ri.a.bliH .. y 
n""' t.yJ)t ca.llbmt«< \ ',P.O. 1~8·2.0 Me/• ruut 3.3·!J.8 McrM mp t.o 4 Me.-• ~port)_ AJr. 
lllpACed COOAU•QOIL l'i·ue.t. out-put.. 1\A. l'l~kl current meW. phu o«m Indicator, 
l'lak'JecrOtn uu)t1nlaulr. A \1/CW IIWitcl& "'''' toucl Ht'.J' J nek. l'lu~ cl:u•lltol>\'tr tor tJ or J:! 
vole. hl!<\kf' "l.tppJy • .218.10.0 carT. dj-. 

A.'l".5 POWER SUPPLY UNITS 'l'n~ ~OJS, 1-"or '200:~-:it.l ,., A.(' . ..._·Jtb Sta.mtl..oy/Nt:t/ 
'l'mnrmft. ~nli 1\c.rlAI ('hA-ngf:i)\"~r twJtchlug, tUJ.bll~ V. l-'.0. e.upllly, taooll IILD.ndby/ 
trAJ•Amlt. lnd.IOittof, £8.0.0 carr bl-. 1'fll'4' l~liS 1:.! \'~>ll S l+IM i'IIJlf• l•u \\o•r tniJ•Ill) 
u n lc.. ! 11.15.0 C'~tl' .'\ •• 'r)lw I~ IHJ .llt!m t•l< Co'tiiUul .lllltl A••r-i.d :-1-"'h·•hlnst 1 nh. 
£2.7.6 ~ur. 'l, •i. 

CODAR QOILS AJR..S.P ... C£1) L~DUOl'ORS A ccnupt~ muie Ql low 1,_. alr·apKal 
lmluct«Jn dc,•eJoptd try <.:ODAJ't. Onr .. 0 dilrertnt. ~tlzOffrom f ln.. t.o :Jiu • • u.~~.mota auitablc 
Cot All l.)'pte ol t ln:.ult. RJJ,lliOll iOn ioeludillg V.!'',Q, I' .A. 1'tmk, l'i·t\fot.'>''otll, A.T.U. , 
aai1'J IQtUil~ eot.c: . ... ull dn.Ut. amt prlcn!. ou ~UJUCII\.. Codar·(Joil li.G. lJIJtrlb(t«tr, ; 
8LE01'Jl0HJQUBS kTJI., Pcnj~d Hou4l, 1-'t.liluttw• , Su../f~lc. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE. 
Southwock, Sussex. Tel. 3149 
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L abgear 
Communications Equipment 

NOW 
AVAILABLE 

E.5032 

FOR EARLY 
DELIVERY 

Paral lel Feed Choke 
£. s. d. 

10.6 
E.5034 Transmitting Low Pass Filter 6. 0.0 
E.5039JA 5 way Co-axial Switching 

Unit 7. 7.0 
E.5050 3-band Quad Aerial 17.17.0 
E.5050/A Basic Kit (less Bamboo) 10.10.0 

*E.S 135 420 Mcfs (70 em) 
14 Element Aerial 2. 0.0 

*E.5136 420 Mcfs (70 em) Double 
14 Element Aerial 4. 7.6 

*E.5 137 144 Mc(s (2M) 5 Element 
Aeria 1.12.6 

*E.5138 144 Mc/s (2M) Double 
5 Element Aerial 3. 19.6 

*E.5 139 70 Mcfs-144 Mcfs dual band 
Booster 3.15.0 

*E.5 140 One Sixty Twin 15.15.0 
*E.5 141 40 Wau DC-DC P.S.U. for 

E.5 140 8. 0.0 
*E.5142 AC P.S.U. for E.5 140 7. 7.0 
*E.5143 Speech Compressor 5. 0.0 
*E.5 145 Reflectometer (S.W.R. In-

dicacor) 7.19.6 
*E.5147 70 Mc/s Mast Head Booster 3. 6.0 
*E.5148 144 Mcfs Mast Head Booster 3. 6.0 
*E.5149 420 Mc/s Mast Head Booster 3. 6.0 
*E.5150 Mobile Microphone 3. 4.0 

* NEW PRODUCTS 

.Ltlllgetll. l~intited 
CROMWELL ROAD, CAMBRIDGE 

Telegrams: Labgear, Cambridge 
Telephone: Cambridge 4730 I (4 lines) 
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* ELECTRIC 
CLOCK with 

DIGITAL 
DISPLAY 
An unusua l fa celess d ock with four 
Digitron tubes showing the time in hours and 
minutes. Operates on 12-hour principle, can he 
read in the dark. 

* AUTOMATIC PARKING LIGHT 
S imple to make. this dusk and dawn switching 
device is just the job for the motoris t without a 
garage. 

* TWO-BAND RADIO TUNER 
T ransis torised receh·er uni t covering M. w. a nd 
L.W .. Sl>ecially designed for feeding into tape 
recorders a nd Hi-Fi ec1uipment. 

* VERSATILE OSCILLOSCOPE 
High reliability instrument for sen •1cmg elec­
tronic equipment (sec cover picture) or general 
experimenta l work. Easy to construct and set up. 
yet ha\•ing many features nommlly found only 

in exp(•nsivc com­
mercial models. 

Plus 
8 more pages of 

the invaluable 

GUIDE TO 
SEMICONDUCTOR 
CIRCUIT DESIGN 

• 
MARCH ISSUE 

OUT NOW 2f6 

-Look out for the April issue, on sale March 11th 
FREE Printed Wiring Board inside every copy! 

ISO 

VARIABLE 
FREQUENCY ANTENNA 

The OX aerial for 
any QTH 

Hear and work that spieey D X with the Joystick - lilt 
younell out of the frustration of ' lump of wire' local 
contacts • pump out a real beery sienal - yes oven 
!rom Inside a flat or bunraJow. 

A fife time of experience and aerial " know· 
how" hu gone into the development of thi~ 
rcvo1ution;ary principle of .a Vuiable Frequency 
Antenna. on which World Patcnu are now pend. 
ing. Possessing lho unique property of 2n even 
pcrlorm;anc:c o ver 2U froqucnciu between I·S : 30 
Mc/s. the Joystick's special matchin& fa.cilicies :tnd 
usoc.iatcd A.T.U. ensure.s e fficiency on any rr~· 
q ucncy . Peak performance for tnnsmiu:ion and 
ma.ximum voltace fo,. receptlon-rhc Joystick 
is a maio,. bre•k·through for ardent SWLs and 
all licensed stations. 

SliE 7' 6" 
VERTICAL 

Over I ,500 stotions all over the- world or~ already 
equi&~ptd with a Joystick. 

W .A.C. 
IN UNDER 12 HOURS!!! 

( in ver y poor cond itio ns) 

(See .. JOY " NEWS No 7 on P•&• 200) 

2•3•rES 
:•. A poor QTH is now no excuse for 

I 
I 
I 
I 
I 
I 

~ a weak signal - act • • . I 
ORDER YOUR JOYSTICK NOW 

Full "money-back" guarantee ir you' re 
not completely satisfied. 
Not convinced? Still complete the cou­
pon below ror a detailed brochure and 
showers or testimonials! 
PARTRIDGE ELEC TRONICS LTD, , 

Sowell SlrMt, 8 1'9adJtalts, Kent. Tel: THANET 62535 
Pleue supply "JOYSTICK" (tick >ppropriote box) 

§ Sundord model {.) I Os. Od. 
Do lu•o model (>II copper R.F elomon") !~ lOs. Od. 
" JOY MATCH" type 3 lor rece lvinc !2 I'· Od. • 
" JOYMATCH" type S lor transmiuin& ! I 2s. Od. • 

Enclosed Is cheque}M.O.JP.O. v>luo £.. ....... 
D Pleuc .send brochure£ and ttUtimonialt 

• EsJ~ntial for use with "joystick" 

N>me ........................ .................. (Coli oi&n) ..... ............ . 

I 
I 
I 
I 
I 

Town ................... .... ......... County ...... ....... .... (R.l) L
Addreu ............................................................... ~ -------RSGB BULLETIN MARCH, 1965 



The N~uonal HRO·SOO sol1d )Ute communiuuo ns receiver-the most advanced. hicheu 
perior'm:ance equtpment (or t U pr.ce. As previous HRO ~qutpmen t, thiS Wtll bo tho llm~teur"l 
su.ndud or comparison ro,. many yean. The HRO .. SOO h t otally • olid s tate . with all 
;,dv:antl.Jf.S or cn.nsistorisuion-rtlt1bility, accuracy, minute power drain and heat &enen.cion, 
poruabilit)' and comp:ilctncus. H l1h f requency coveraae--flvo kilocycles to 30Mc/s, civ•n&: 
superior pe rformance. Electronically bandswitched ph:a.se locked cr y•tal fre quency 
s ynt h eJite,., lor frequency c:ontrol, allmlnatinc multiple crysul oscillaton. Laatine maximum 
atability eliminates b;~~nd to band ra.calibntlon. Dia l calibration eivos ucuncy to one 
kilocycle over entire cuninc rana;e. Pattb:and tunlna by (our dlscroto IF b"indwtdths to 8 kc/s. 
and scpar.ue AM detector. Superior ICOiiti• ity 2nd imace rejection t o a minimum or 60 db. 
This new receiver is .Jn HRO. w1th cho euablh.hed bulltMin presc.iae and marl(et ;~ppt21 
ch:ar.Jtteristic or this world-bmous n.Jme. 

Sole distributors: AD. AURIEMA LTD. 125 GUNNERSBURY LANE, LONDON, W.J. Telephone : ACOrn 8762 
FOR DEMONSTRATION, TERMS, PART EXCHANGE, ETC., YOUR NEAREST STOCKIST IS: 

CENTRAL LONDON, New Max Electronics Ltd., 220 Edgware Road, W.2. SOUTHERN ENGLAND, 
Green & Davis, 104 Hornsey Road, N.7. Brian J. Ayres. 21 Victoria Rd. Surbiton Surrey. MIDLANDS, Chu, H. Young Ltd., 
170-172Corporation Street, Birmingham 4. YORKSHIRE AND THE NORTH, Peter Seymour Ltd., 410 Beverley Road. Hull. 

The CTR-1 SSB/CW TRANSCEIVER, 160- 10 METRES. 200 WATTS P.E.P. 
Elegantly styled. Collins mechanical filter. USBfLSB all bands. Ruggedly built. Engraved front panel. Compact size 
I sr X S! • X JOt •. Weight 1.71bs. CW sldetone built ln. Up to 12. 200 kc/s bands. Provisions for separate v.f.o. for 
wide range split frequency operation, external Q-multiplier and vox operation. Price for 6-band coverage £175 
In Stock. 
CPS-I, 115f250v. a. c. Po we r supply for CTR-1 . Suits KWM-2. 32S-3, NCX-3. ETC. £33. lOs. Od. 
808/C, llv. mobile power supply for CTR-1. Fully protected: suits most any 200 watt equipment. £36 lOs. Od. 
Shure 401A m agnetic m ikes, PTT switch & coiled cord £7 6s. 8d. Somllar style 201 ceramic type. £4 Ss. Od. 
Airme d Mobile boom m ikes, ultra-lightweight. Adjustable fitting, 300 ohms. ideal for transistorized equipment. 
Electromagnetic £110s. Od. Noise cancelling £9 lOs. Od. Matching transformer 25{- if required. 
TR44 ro tator complete. 
Ma rk HW-3, tri-band Heliwhip mobile antenna 10, I 5, 20m. Terrific performance. 
All items carriage extra. 

£37 lOs. Od. 
£17 lOs. Od. 

SEE YOU AT THE SSB DINNER, WALDORF HOTEL, 182 Pentonville Road, london, N.l 
LONDON, MAY 29, 1965. Det ai ls G3FPK 'phone BRU 6358 
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NEW 
LAFAYETTE 

COMMUNICATION 
RECEIVER 

A SUPERB 
RECEIVER 
FOR ONLY 

MODEL HA-63 

7 VALVES 

14 GNS. 
Plus Selenium Rectifier 

Corriore Po1d 
4 BANDS 
Covering 550 Kcfs- 31 Mcfs 

e lll\lroln•l('(l '8' .Mf"lU e 1 0 lfkro.,.OIL SdlfUIYh.y e l::l«1rlcal RAU~I"J,lrc&d 
e A t'rial Lrimrnrr • So~ Uml1f:r e U 11.0. e lt.F. •Lat~:e • Bli: 1.U.Je rule diAl 

J~h~~~tf~~~:~ ~ h{~~1-:0~tw~Li!~~"'l0~~10~~:1t ~-~s-~~~~~~t;:!-. :d 
Ou&n.nu-.d whb tn.nructtou A11mual . .)1avhinlt ,.I>N.kf'r In Cablnrl 66/- S.A.E. 
for lull de1.aU.1 
Full Ranae o( other Communication Receivers in Stock. 

t\'I'A k.ftl(. llt ol D.llnd•,li60Kc(•·30il,c/a ... •.• ... . . • 18i 0ns.. 
l AfR)'f:ltc n .. ~.,o, 'li Va.lvee, .. s .. odt, G60Kc1•·30;\l cf • · Stml·ldt. •.• 2S GGJ. 
1-:ae:b n :••eh•t-r a-upplt«< 1Jran11 new and runr IOIAI'MI~-' compi4!U: wH.b ma.oual. 

~~~f.~~o!~{i~.~!:J~e!~e~:~!~~~0p~~L~4::~~:; ~~w&Ucta. 
LAFAYETTE "PRECON" AMATEUR 

PRESELECTOR CON VERTER 
• t"r)'ott.a1 Cun1rolltd • p,,.80-IO·'l0·l~·IU Alel.re llan1h 
• A 111 ,.. l 'oo ,·rn~,.......Cou ,. t'JU 1t.:«.h·er to Dwd t :Ou • 
\ t ndtm 0&K1'Alhm • IIUI•tO\"f'88t.lt.cU\1ty • W ldr-n•Jlant:l 
i3prtAtt :J t:f'Y"''tAI• ue tududed ftlr ~. 161Uld tfJ melr<l 
~nd• UJ)t:n~• ou ::30'' 60/ 60 erc:l8 A.C. '! atatN of 
lttr a_,.ur,.• a blah tliUll t o nol-.. ratJu. 8.A.E. for full 
•I•U.IIo. 19 ONS. P. & P. 3/6. 

CLEAR PLASTIC PANEL METERS 
Ytr•t p-ade qna.tur • .)lo,lo~ Colt p.a.n~ me.ic:r•. 
uaU"b14.'1 e, ... toa_ 8.AJ!. lor Uh.t.t.nkd leaJicL 
IJI.IeoUDU for qo.a.ath .. y. AniiA~Ie u fol1o•L 
1TP'4t )t.R SIH". 1 ~ltS2ia fQU&I't! troo W. 

,.,... 2S,I 10\._ DC till 
..... !2 1 20V. DC U!t 
IO..V. 22 I 60\". DC !2IC 
t01AA 22,1 100\'. DC !!JI 
IOOmA t!..e IHV. DC tiJe 
160mA !2 I SOOV. DO !:1/1 

at 6 ~...... !2 I 600V. DC 112/e 
It I 300mA 2S I 760V. DC Uil 
t70 I 600nlA 22 I UV. AC 11/f 
261· 7<>0mA 2S'I 60\'. AC !:Ill 
111. 6 I·O·ImA 2S I 160V. AC !2>e 
1111 lA. DC • . !:1 I 300V. A C 2!/1 
28 I 6.0. DC 22 0 600V. AC 112/e 
21 e )V. DC 22 I .. s·· Mrtu lmA 20,.1 

1'08T EXTRA Lafler 1la.• anl1abk- -end tor Uat.f.. 
lLLtJMINATED uatt M£'T2.R. lftla . .qU&111 fron\.. Cal. lD 9 unh•. GV. Lamp. 

28/l. P.P. 1/•. Oltto 2 6/ letn. •1ua« 38/1. 1'.~. 1/•. 

MODEL TE- 18 GRID DIP METER 
Complete with a ll coils fo• all 

Frequency ranacs f•om 360 kc/s to 
210 me/• 
e l 'l')m'llll•t.-'rf'\lt~ nt•"' hMt!OO 

Ol)('rn.tJou • t:own aUOK\'/• to 
•.r.!OMr:• e 1-'tmoth'IIUI A.~ a Ori•l 
Dlv Ot~rlll"tor. Al"tt•r11thm "'1" '«1 
I.Ut'l<"r lth\1 \)~dlll\liU,Jit llt+t('CtQr 
e l.'OIII}IIf"ICI)' ,.lml- llh\. A kil. 
'(II~ 'I'K• II$ eiUI lll!l('ftulue U1e 
ruuiUAIIl fr~Jtlf'tu'lu ur hmt'\1 
d rcuzc.. •lct..-cL 1111 ray r\'*On.am••• 
In LrlU.illlnllttnr. cher.._ ntutrollz.­
:1\U('tl, f'lt'.. •'Tf'1111'J1t:) taJli:C 
800KC'·* hl 2"-:Md.;-111 in f'lghL 
.ll('nJr~ll'l)' tAIU.n-.lcd r•w~ca. 

::~~~!c~~~~lL fit~! h~ A o~if.:! 
'ah•., '"'" r-.-~1 hy 11 hullt.-lu 
tr~tuefunnrr•tll+t"rat•·tt po•~r 

tAI{lPl) whh ,.~It ulum t«URtr Y<w '.."' .. ~• :!40v A.C. 
rt(f..(iQc•J'l. :oU.a ~Hn. JJ. I' ".!lin. W. s :!In IJ. !12.10.0 
l.:t.rT ~ tJ. 

MODEL DA-1 
TRANSISTORISED 
FULLY AUTOMATIC 
ELECTRONIC 
KEVER 

:!!tlh· .A<.! or &u . .r.rr 
OlltT'illt~. J noorporat<!J 
bl!Ut·ln wonlt•Jr uedUa· 
t11r, fi;pe~i.ku and t.tcrtttR 
lb''« . Pullr ll.d1u.f.t.tiblo 
•tn .. "tt~A ~;h-hlll clt.ber 
AUto, ~ni•AU\0 Of' bold, 
7 Lrntul!lw-.. 4 dlo.Jet. 
!16.10.0. P. " 1·. • G. 

350 MA 
R.F. METERS 

~- Round. PJuc ·to 
tr~ 8 e. l1. P. I ft. 

R.C.A. AR88 RECEIVERS 
•• LP:' l::xcc.11tDt coodiLIDD 136. "0 •· M oe.w !&. Carr. 30}• udl 

LO N DON STOCKISTS OF CODAR EQUIPMENT 

6. W. SMITH I CO. (RADIO) lTD 
3-3-4, LISLE STREET, LONDON, W.C.2 

PIHH!e: GEAAAAD 8~{9155 Coblu: SMJTHEX. WQUM£ 
O~IIS ' o.m.•l , .... EVKR Y OAT oliOS OJ. Y T O ll.lTUtDJ.7 if_, 11-I'A./w/oJJ....:-~u.u. 

IS2 

BXITOWERS 
SELF-SUI'I'ORTING. TILT OVER, CRANK 

UP AND DOWN 

All St .. l EIKtrlc A rc W e i .. M 
Hot Dlpp•" G&lvanh<M 

These towers have two or three teles­
coping sections, winding up to SO or 60 
feet . At the top is a Rotator Mounting 
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 ea.sy fixing and 

adjustment of Antenna. 
Will support 3 Elomen1, 20 Metre Beam or Tri 

e.nd Quad 

p ,.ice: Compla1e wi1h Ground Post and two 
Winches 

SO ft. TWO SECTION £ 120 DELIVERED 

60 ft. THREE SECTION £ISS DELIVERED 
Motorisod winch. !Remote control r~isinc 01nd 
lowerlnc of tower !l'rom shack. Fully 2Utomuic. 
Adjustable hai1ht with limit •witches. For A{C 
Mains only. Price: £49.0.0. Complete with sh•ck 
control unh. 

JAMES FARLOW 
_.,MOUNT I'LEASANT ROAD 

CHIGWELL, ESSEX 
Tel.: Hainault 4S46 

"Oemonnndon tower can be Jean at my QTH" 

SEE YOU at tho LONDON S.S.B. DINNER 
MAYl 29th , 1965, WALDORF HOTEL 

AIR BLOWER 

New Features : 

SIZE 268TM (APPROX 
41. CUBE) 

FOR COOLING 
VALVES AND 
ANY ELEaRONIC 
EQUIPMENT 

NOW 
ONLY 

49/6 
Carriage 
Paid U.K. 

FREE D ISCH ARGE 
VOLUME : 

MOULDED CASE 40 C UBIC FEET 
PER MINUTE 

MOTOR COVER 230v S U PPLY 

CASH WITH ORDER ONLY 

AIRFLOW DEVELOPMENTS LTD 
Lancaster Road, High Wycombe, Bucks 
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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 . Y EOMANSON , G311R 

IMMEDIATE PAST PRESIDENT G. M . C. S1one, A MIEE. AMIERE , G3FZL 

EX ECUTIVE VICE-PRESIDENT R. F. Steven s, G2BVN 

HONORARY TREASURER N. C11ws, FCA. G3BVG 

ORDINARY ELECTED MEMBERS J. C. Foster, G2JF 

ZONA L REPRESENTATIVES 

R. C. H ills, BSc(ENG). AM IE.E. A MIEf< E. G3HRH 
E. G. Ingram, GM6 1Z 
A . 0. M ilne, G2M I 
L. E . Newnham, BSc, G6N Z 
J . W . Swinnerton , TO. BSc (ECONl(HONS). ~ IL. 

G2YS 
Louis V arney, AMIEE. AI L. G5RV 

H . A . Bartlett, G5QA 
L. N . Goldsbrough, ssc(oxON). G3ERB 
J . C. Graham, G3TR 
R . H . James, A\ltEE. <\ MI ERE, G W 3 BFH 
A . D . Patterson , B•\Sc. G13 K YP 
F. K. Parker G3FUR 
J . F . Shepherd, GM3EGW 

GENERA L MANAGER AND SECRETARY John A. ROlJSe, G2AHL 
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REGIONAL REPRESENTATIVES 

Region I.-North WeStGrn. 
Recion 2.-Nonh Eastern . 
Region 3.-We.sc. Midlands. 
Rcsion 4.- Easr Midl>nds . 
Regior'\ 5.- Eutern. 
Region 6.-South Central. 
Rc, ioo 7.-London. 
Region a.-south Ea.stcrn, 
Region 9.-South Western. 
Reci<>" 10.-South Woles. 
Region 11.-North Wales. 
Re,ion 12.-North·Ea.st Sco1land. 
Realon 13.-South-East Scotland. 
Rocion 14.-Wost Scotland. 
Re&ion 15.-Northern lrel;and. 
Recion 16.-Eost An11ia. 
Region 17.--southern. 

B. O 'Btien , GlAMV. I W at:arp:1rk Ro2d, Prenton, 8itkenhe3.d, Cheshire. 
J. R. Petey, G4JW. 580 Red mires Rood, Sheffield 10 , Yorkshire. 
W . A. Higgins, GSGF. 33 Cedors Avenue. Kincswinlord, Brierley Hill. Sulls. 
F. C. Ward, G2CVV, 5 Uplands Avenue. Llttlcover, Derby. 
S. J. Granfield, G5BQ . St. Luk•'•• 47 Warren Ro>d, Com bridge. 
l. W. Lewis, GSML, 34 Claovel~nds Avenue, Chelc:enh3m, Gloucesc:crshirc. 
P. A. Thorogood, G4KD, 3S Gibbs Green, Edfwore, Middlosex. 
Norman 0 . Matc:ocl<.. GlDFG. "Bn cku:oncs,' 185 Cheriton Ro;ad, Folkc-stonc, Kent . 
1\. E. Griffin, G5UH, 13 Aluandn Road, Upl>nds, Bristol ) . 
C . H. Par>ons, GW 8NP. 90 M•csycood Ro>d. He>th , Cord iff. Gl3morg>n. 
J. E. Thornton L3.wrence. GWlJGA, "Perr-Jnporth," East Avenue, Bryn Ncwydd, PreHatyn , Fl•n uh• re. 
G. B. Woffindon. G M3COV, 5 Rockwell Crescent, Thurso. Caithness. 
G. P. Millar, GMlUM, 8 Plowlando G ardens, Edinburch 10. 
D. W. 1\. Mactd le, GM6MD. IS4 Klncncrc Road . Glo.sgow, S.4. 
J. W illiam Douclu , G lliW D, 21 W ellington G>rdens. Bangor. Co. Down. 
P. J. Naish, G3EIX, 6 Mlldmays, Don bury, Chelmsford, Essex. 
L. H. F. Southwell. GlJLS, IS Holly bank Road, Hythc, Southampton, Haots. 
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QSL BUREAU MANAGER 

A. 0 . Milne, G2M I , 29 K echi II Ga1·dens, Bromley, Kent 
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SPECIFICATIONS ANe 

Mosley hq,s designed the most outstanding three e!emer.it 
array for 20 metres o.n the market today. This clean· 
line aerial .will gi ~e you that DX punch that will· over· 
ride GlRM. This aerial has a new anti-flutter design whieh 
virtually eliminates element flutter and bpom v'ibration. 
The A-20J.C is a wide spaced, gommD motche.d, full size 
beam, built with swaged tubing elem~nts for extr:o du.ro· 
obili·ty. This antenna will approach fhe performance of 
many fo.ur to six element beams without the headaches of 
Iorge size and· weight neces~ary for these Iorge beams. 

PERFORMANCE {J)ATAt 
e GAIN ( 8 db.J(P /B 24 db.) . 
e HANDLES MAXIMUM L£GAL P0W£R 
e BOOM LENGTH 2lf ft, 
e MAXIMUM CLEMENT LENGTH 37 ft. 
e T.URNING RADJUS 22 fl. 
e WIND LOAD (80 VIP/I wind)-140 /lis. 
e ASSEMBC:ED WEIGHT 40 lbs. 
e SHIPPING WEIGHT 4~~ lbs. 

NEW 

Beams 

.· 

RV-4 Vertical. I 0. 15, 20 and 40 metres, requires no radials. 
V-4-6 Vertical. 10. IS, 20 and 40 metres. 
V-3 Jr. Vertical. 10, IS and 20 metres. 
VTD-Jr. Vertical. 10, IS and 20 metres. For chimney or pole mounting. 
TW-3X. El Toro. Vertical. 20. 40 and 80 metres. requires no radials. 
TA-31 Jr . Vertical or Horizontal Dipole. 10, IS and 20 metres. Self-supporting 

from centre. 700 watts p.e.p. s.s.b. 
TD-3 Jr . Trap wire Dipole. 10, IS and 20 or 40 metres. 
D-4BC. Base loading Coil for 80 metres with V-4-6. 
MA-3. Mobile Whip. 10. IS and 20 metres. 
SWL-7. Receiving Dipole kit. II. 13, 16, 19. 2S, 31 and 49 metres. 
RD-S. Receiving Dipole kit. I 0, IS. 20. 40 and 80 metres. 
TA-33, TA-32, TA-36. 2 kw. p.e.p. s.s.b. 10. IS, and 20 metres. 
TA-33 Jr. TA-32 Jr. 700 watts p.e.p. s.s.b. 10. IS and 20 metres. 
A-203-C. A-310. A-31S. A-210. A-21S. Single band power beams. 10. IS or 

20 metres. 
A- 142. 14 Element 2 Metre Beam. 
Rotators. Towers and Coax. Cable. 

We are the Antenna people 

.... t .. ,~ Jtil. 
40_. Valley .Road, New Co.stessey, Norwich, Norfolk, Nor. 2!1K 
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Current Comment 
discusses topics of the day 

Have you booked for t; The Eleventh"? 

L ESS than six weeks remain before the Elevemh Inter­
na tional V.H.F. Convention opens at London's Kingslev 

Hotel on April 10. · 
Yes, April! Earlier than usual - so do notlettimecatch up 

on you. Write the date in your diary of course- but do more 
than tltis: decide uow whether vou will or will not be able to 
anend the evening dinner which by tradition follows the 
exhibition and the lccwrc sessions of the afternoon. 

Get up a party from your local RSGB group or club, not 
forgclling the ladyfolk who in the past ltave graced the 
evening proceedings in such numbers. You can send them 
out on a shopping foray during the a fternoon while you arc 
anending the technical session, the idea being tltat they join 
you at The Kingsley at about 6 o'clock in plenty of time for 
the dinner. 

And by the \\~.ly. lest any should think the laller to be a 
formal ··do", be assured it is not. o bow ties. not even a 
table plan: you can sit wherever you like (except at the 
speakers' table!) with. your own rolk around you. 

A line now (and your cheque) 10 Frank Green. GJGMY. 
patient secretary of the V.H.F. Comminee and of the con­
vention itself, telling him if you will be going to the afternoon 
session only, or the ·· full gallon ··of afternoon and evening. 
You'll have a good value-per-shilling either way. H is address 
is 48 Borouglt Way, Poners Bar, Middlesex. 

The cost: 4/6 for the afternoon session: 30/- the 101. 
J . H. 

Colour TV in Europe 

FOR more than ten years the question of Colour TV 
standards has been discussed at technical meetings of all 

kinds and a vast amount of research work has gone on in 
laboratories throughout the world. 

In February 1964 national delegates from 21 European 
nations• met in London to choose between one of three 
systems (NTSC-US; SECAM-French ; PAL-German) for 
European usc but the meeting ended in stalemate. Nineteen 
delegations saw no point at that time in making a decision 
because Colour TV would not be introduced nationally 
for the next year or so at the earliest. Only two-one the UK 
- pressed for an immediate decision and both favou red the 
NTSC system scaled-up to 625 lines. 

When no agreement could be reached it was decided 
to meet again a year hence to review the position and, if 
possible, put forward a firm recommendation. That meeting 
has now been fixed to take place in Vienna from March 24 
to Apri l 7, 1965. 

Those concerned with the development of Colour TV 
in the UK will be especially interested to hear whether the 
delegations who a year ago considered insufficient work had 
been done for a choice to be made, have now carried out the 
necessary work to enable them to make a decision. 

It would indeed be unfo rtunate if lack of agreement led 
the UK and one or two o ther countries in Europe to adopt 
a colour standard which later was different to that used by 

* Members of a Colour Sub-Group of CCI R Swdy Group 
XI (Tele1•ision). 
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the majority of o thers. The present multiple standards 
for monochrome television in Europe in Band I and Band 
Ill may not be recti fied for another ten years. It would be a 
serious maller if conflicting interests led to a repet ition in 
~:onncction with Colour TV. 

.J.C. 

Bulletin Surve 1• 

M EMBERS who visited the Society's stand at the 1964 
RSGB Radio Communications Exhibition will remem­

ber th:n BuLLETIN questionnaire forms were available. A 
la rge number of these have now been returned to Head­
quarters and analysed. The analysis has produced a grea t 
deal of informa tion to guide the Edito rial stafl' and the 
Society's Technical Commince in the fuwrc. 

Members· voting on the BUllETIN's regular features was 
particularly interesting. Topping the poll yet again was 
Pat Hawker's Tedmiml Topirs with an impressive score of 
92 per cent. In second place was LNter~· to the Editor (86 
per cent), which came in for some disapproval. however, from 
those who find some of the leiters rather critical at times. 
Society News (now News from Headquarters) was a very 
close third at 8 1 per cent (this surely gives the lie to suggcs­
tionsofapathy), followed by equipment reviews (79 per cent), 
with Siugle Sideband fifth at 67 per cent. Four /lfetres am/ 
Dawu, despite its specialized appeal, is enjoyed by 60 per 
cent of members, slightly ahead of The Mouth on the Air. 
Coute.l'l News was in ninth position with 54 per cent of 
members voting in favour. Jnformation on new products­
Trade Winds-is appreciated by more than half the BUllETIN's 
readers, but there were a number of features which failed to 
reach t_he halfway point. lvfobile Column. for example, is 
read w1th interest by 42 per cent: bearing in mind that less 
than 2000 amateurs are licensed for mobile operation this is 
nevertheless a very reasonable level of appreciation. QUA 
Assoriates. clearly intended primarily for younger members 
is liked by more than 36 per cent of the readership, a clea; 
indication that there is a demand for technical information 
presented in an info rmal manner by members of a ll age 
groups. 

One of the questions asked was. ·· Has there been any 
article of which you particularly disapproved'? •· Only 
19 per cent replied and only two mentioned the same a rt icle, 
a humo rous one, published about two years ago. 

The technical standard of the Buu.n tN was considered to 
be about right by 87 per cent. too low by II per cent and 
too high by 5 per cent. The rest fell into the category of 
·· don't know ·· and expressed no opinion. More space for 
technical and theoretical articles is suggested by nearly 
three-quarters of those replying but a reasonably large 
minority- 14 per cent- thought that less space should be 
devoted to such subjects. On the other hand. nearly 70 per 
cent prefer constructional art icles to those of a thr.oretical 
na ture. 

In addition to the replies to specific questions, many 
hundreds of individual suggestions were put forward and 
these arc all being considered. To those members who took 
the time to complcre the questionnaire. our thanks for a 
wealth of info rmation. J. A. R. 

ISS 
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Edward G. Ingram, GM61Z 
Ted Ingram, G M61Z. who has been a member of the 

Society's Council ~in..:c August 1957. was born in 1906 at 
Huntly. Aberdccnshirc. the home of 2JZ. one of the earlv 
pioneering :un:ueur~. He w;as educated at tile Gordon 
School. Huntly. ;u1d at Robert Gordon' Technical College, 

berdccn. 
In 1923, he became one of the original shareholders in the 

British Broadl~sting Company before it was a public 
corporation. At about thi:. time. Ted joined a small radio 
manufacturing firm where the technical manager was 2VX 
who taught him radio. both profc-sional and amateur . 

. For a time. Ted _w~ second operator at 2VX, receiving 
has own c:tll. G M6JZ. an Jul). 1925. From then on he took an 
increasing intere t in all aspects of Am:1teur Radio and in 
the RSG B. holding ollicc a~ District Representative during 
the .1930's. G~61Z ,,.a, the fin Scottish upcrator to win a 
S<?c•et) troph) 111 an open contest :llld tool.. pan in a number 
ol the pre-\\ar Loyal Relay~. By 1932 he was active on Sm. 

In 1935. Mr lngr:lm became ll:chnical adviser to Aberd.:cn 
City Po lice. for whom he developed a duplex communications 
system. In 1938 he joined the Po lice as a radio engineer and 
early in the war lwei completed a full duplex v.h.f. system. 
connecting a ll patro l cars with the police telephone svstem. 
He is sti ll with the Police but is a lso now responsible for 
important Civil Defence functions including communicatio ns 
in a ll Scottish counties fro m Angus to Ross and Cromarty. 

After the 1\'(lr G M61Z was the leading Scottish operator 
in the ARRL DX C.W. ltnd Phone Contests o n a number 
of occasion . He is currentlv active on all bands from 1·8 
to 144 Mc,s. · 

Tcd became Zonal Reprcsentative on the Council for 
Scotland and 1orthern Ireland in August. 1957, following 
the resignation of the late GM2DBX. He became President 
of the Society in 1962. and at the invitation of the French 
Society. REF, visited Paris where he met the presidents of 
ot.her European socict ie~. a practi.:e followed b~ his successors 
wtth great success. In addition to his man) other activities 
on the Society's behalf. he ha~ broadc<l:>t on Amateur Radio 
for the BBC and for Independent Television. 

oted for his forthright approach to life. Ted Ingram is a 
man of wide interest · in addition to Amateur Radio and is 
considered. for example. to be a connoisseur of his countrv's 
1><.-st-known product. lie lish golf and fishing among his 
sports. 
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------------------, 
The European Band Pla n 

TI1e plan, which is voluntary and supported by all 
IARU Societies in Europe, is as follows: 

Freque ncy Band 
Mc{s 

3·5- H 
3-6- 3·8 
7·0- 7·05 
7·05- 7·1 

14·0 -14·1 
14·1 - 14· 11 
14· 11-14-35 
21·0 -21· 15 
21·1 5-21·45 
28·0 -28·2 
28·2 -29-7 

T ype of Emissio n 

c.w. only 
phone only 
c.w. only 
c.w. and phone 
c.w. only 
RTIY and c.w. 
c.w. and phone 
c.w. only 
c.w. and phone 
c.w. only 
c.w. and phone 

Vacancy on Headquarters Staff 
T here is an immediate vacancy for a keen. preferably 
licensed. member in his late 'teens to join Headquarters 
Stair. 

The duties of the successful applicant will be concerned 
primarily with answering enquiries from members and the 
general public relating to Amateur Radio, but there are 
excellent prospects of increasing work as :1 member of the 
editorial team producing RSGH publications. 

The ability to write lucid and informative letters. coupled 
with enthusiasm for Amateur Radio. is essent ial. 

Applications. giving details of education. should be 
addressed to the General Manager. Radio Society of Great 
Britain, 28 Little Russell Street. London. W.C. I. 

A recent viticor to H e.,dqu;arcors was JAlBB. 1ecn here, left to 
riaht, with GliiR, G6NZ, GlFZL and GM61Z. 
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1 o.w•A•T•T •T•RA•N•SI-ST-OR TRANSMITTER 
BY R. J . LEWIS, GJOXO• 

.Al Design for Top Bau'U-d using two AUY.ros 

L l VI Ci as the writer docs on a houseboat, A mateur 
Radio has its own special problems. By far the larges t 

of these is power economy. The power supply at G3DXO 
i~ one 4! h .p. petrol engine that drives two generators­
one generator to charge a bank of 24 volt 200 A.h. balleries, 
the other to give a direct 240 volts d.c. for short term duty 
such as pumping water and vacuum cleaning. 

For one reason or a nother. Amateur Radio is best 
carried on in a certain amount of peace a nd quiet, and so 
the whole station is run from the storage ba11cries. The 
overall eflicicncy of any 10 wall transmiller using conven­
tional thermionic valves a nd rotary converters rarely exceeds 

2" • 1/z" 22 swg Copper Strop 

Fie. I. H e:at sink for TRl :and TRl. 

25 per cent (us ually very much less) so that a completely­
tran· istOr tnu1smi11er having a nil s tandby power require­
ment, even though the actual p.a. may be lcss cflicient, has 
an overall efficiency that makes its valve counterp•u·t look 
about as wastefu l as going shopping in a steamro ller! 

The trans mi11er is divided i.mo two pans . The drive unit, 
consisting of crystal osci llator and two bull'er amplifiers. 
uses silicon transistors type 257 12. The output is taken via 
link coupling to the p.a. s tage. which is made up as a separate 
assernbl)'. The 25712 transistor is manuf;JCturcd by Texas 
Instruments Ltd. of Bedford, and the price at the time of 
writing was £1 li s. 2d. 

A convenient way to make up the firs t three s tages is to 
kl)' out the components, as ncar as possible to the posit ions 
as in the circuit diagram, o n a piece o f paper about 6 in. 
3 in .. then to mark the positions oft he ends of all the resistors 
a nd capacitors. Transfer the markings to ;t piece of paxolin 
sheet of the same dimensions 
as the paper. Ho les may then 
be drilled. thro ugh which the 
wire ends may be passed, and 
the circui t wired up o n the 
reverse ,ide or the paxoli n 
sheet . The coil formers, which 
can be almost any receiver­
type bakelite or polystyrene 
former having the required 
dimensions. can be mo unted 
o n the pa'tolin board. TR I 
may be wired in without a heat 
sink, but TR2 and TR3. how­
ever, should have a heat sink. 
These can be made up by 
bending a 2 in. length of ~ in. 
'< 22 s.w.g. copper strip 10th..: 
rorm shown in Fig. I. 

Fig. 2 shows the complete a.o;sembly of the drive UJlil . and it 
will be seen that the drive is carried to thc p.a. s tage o n two 
twisted pairs or wire. These may be any length to s uit the 
convenience of the statio n. In the case of G3 DXO the p.a. 
stage is situated in the window of the deckhouse. adjacent 
to the aerial feeder, while the drive unit and the receiver are 
at the operating position on the o ther side of the deck house. 
some 10ft. away. 

P.A. Transistors 

Th..: Mullard AUYIO, though a germanium device, was 
used as a basis for the output stage because o f its chcapne>s. 
According to the Mullard li terature, the AUYIO is a ger­
manium junction transistor o f the p-11-p alloy-diffused type, 
intended for usc in very l1igh speed core driving applications. 
The frequency at which h ro - I is s tated as 60 Me/s min., 
which means that at 2 Mc/s a useful gain can be obtained. 1t 
is possible to reach almost the theoretical maximum of 70 per 
cent efficiency using a pair of these de\ficcs in class B. The 
dissipation is q\lotcd as 4·5 wans for the ~;ase temperature 
o f 50 C. ln practice, however, with a heat sink o f 3 in. < 
2 in. , 16 s.w.g. copper, the temperature can be kept down 
to just a few degrees above ambient. running at 10 walls 
input. On a dummy load the writer's transmi11er has 
maimaincd 24 walls input for I hour without any sign of 
overheat ing or thermal runaway. 

The p.a. circuit is a conventional c lass B except that it is 
turned upside down as it were, to fulfill two purposes : one 
to maf..c the circui t compatible wi th the firs t three stages by 
using a power supply that is posi tive with respect to earth, 
and secondly. since the collector of the AUY 10 is connected 
internally to the case. the case ma)' now be earthed. In 
this design the heat sinks a re bolted to the frame of the p.a. 
tuning capacitor and form the suppor1 bracket for the p.a. 
coil. The tuning capacitor is a tandard 500 pF four-gang 
receiver·!) pe component. two sections being paralleled 
together to make a 1000 pF two-gang capacitor. 

Twisted pairs 
to PA 

-24V 
• E • Hou,cbont " Whimbrcl,'' cfo The 

Old Shit>. He) bridge Basin, Mald(ln, 
Es3-C\., Fie. l. Sueeested la.yout of components on the paxolin board. 
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MAT ERIAL . 3• x 2 1/z" x 1/16• 
Copp~r Sh~~~ 

2 Otf R~qul~d 

5 HOLES 
DRILL No 25 

Fit· l . Th~ lar•er type of he3t sink required to,. each AUYIO. 

P.A. Coil 

The p.a. coi l is made up of 26 !urns of 16 s.w.g. !inned 
copper wire on a 2!· in. diameter former. The winding leng1h 
is 3! to 4 in. Shon Slubs of wire arc soldered to each turn 
10 provide taps. The cemrc tap carries 1he 24 voli positive 
supply, !he emitters being conncc1ed a1 3 turns on eiU1er side 
of the centre lap. Make up the two heat sinks for the 
AUYIO's as shown in Fig. 3. T wo-way s1and-off insula10rs 
may be filled 10 the 4 BA fixing screws on the back of heat 
sinks to carry the I ohm resis1ors and to carry the twisted 
pair links to the drive unit. A sketch of the p.a. assembly i~ 
shown in Fig. 4. 

Modulation 

High level 1110du lalion is applied 10 1he p.a. by convcn­
lional means. AI G3DXO, very satisfac10ry modula1ion is 
obtained by utilizing an old 50 c1s heater transformer: 
three 6· 3 volt 5 amp windings were connected in series 10 
provide 1he secondary, while the primary is a single 6·3 voh 
winding. A IOK I wall resis10r is conncc1ed across 1he 

Fia. 4. The p.a. auembly. 

original mains primary winding 10 avoid sparking o~er on 
peaks of modulation. 

A pair of OC28's as a class B modulator give adequate 
modulalion. The output impedance of two OC28's in 
class B is 3·75 ohms approximately. 

T wo AUYIO's driven 10 400mA al 25 volts = lOW - 60 
ohms. 

Therefore 1hc correc1 ll1rns ratio for 11w modulal ion 
1 ransformer is: 

The comple1e circuil diagram, Fig. 5. with componem 
notes, should be alllhe information !hal 1he average amateu r 
requires. No details or a modulator or a cabinet are given. 

The crystal oscilla1or does not key well in the G3DXO 
1ransmi1ter, therefore l'or c.w. usc il is suggested lhar !he 
second stage is keyed in the cmiltcr circuit. Almost any old­
fashioned diode may be used for MRI and M R2; probably a 
semi-conduc10r type such as !he Mullard OA5 would do. The 
writer found his on a bit of old printed board that was a bit of 
a computer or somclhing! However, he would be pleased 10 
give personal assis1ance 10 a nyone who might find it difficult 
10 get the transmitter going. 

+24V o-----------------~---------------M~I ~ ~------------~-----, 

= 

Rl 
4 7K 

XI 

R3 
10n 

0-IA 

Cf4 
500 
fF 

Fie. 5. The complete circuit of the Top Band t-ransmitter. For c.w . operati on, t he emitter e ire.., it o f TRl 'lho uld be keyed , rather than 
the oscillator. 
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Testing ond Tunlnf 

Having assembled the drive unit it is. probably best to check 
it with a dummy load before connecting up the p.a. In fact. 
by substituting a l~rger air. space~ coil for the ~nat 2S712 
and replacing C9 wttb. a vanable atr spaced capac1tor to tune 
with about 400-500 pF the circuit becomes a useful QRP 
transmitter, running about I watt. 

The circuit may be .first tuned up on reduced h.t. The crys­
tal oscillator should oscillate with anything upward of 6 volts 
applied. A small torch bulb o f, say, .3·5. volts should be 
connected across each of the o utput wmd1!lgs o f Tl.. Tune 
L2 a nd TJ cores for maximum output. It no gl?w IS seen 
o n the torch bulbs witb. 12 volts in_put, first ~scer!am that the 
crystal oscillator ~tage is _wor~mg by hstcmn~ on the 
station receiver. Shght mod1ficat10ns may be reqUJred to L1 
for some crystals. T he writer has only_ three Top Band 
crystals of the G overnment surplus vanety, but they all 
perfonn well. . . . 

If an oscilloscope is available the C1rcu11 IS best tuned _by 
looking a t TPI , where with 24V input a peak-to-peak sm.e 
wave of some 80V should be seen, or a t TP2 where appr~xl­
mately 6V peak-to-peak should be seen. Correspondmg 
d.c. measurements should a lso be made, whether or not an 
oscilloscope is used, and should be as follows : 

(Taken with a high resistance meter such as AVO Model S.) 
Base of TR I + 0·4 volts. 
Base ofTR2 + 1·3 volts. 
Base of TR3 + 1·7 volts. 
TP2 + 1·25 volts. 
The total input current to all three stages should not 

exceed 70mA. If it does exceed this figure L2 ~hould be 
detuned slightly to achieve this. At I~ volts mput the 
current should be approximately 20 mA wllh a peak-to -peak 
output o f 15 volts at TPI. 

(NOTE: The peak-to-peak output voltages depend upon tl~e 
output load- the figures given represe nt the no-load condi-
tion.) . . ~ ' I h 

When the fi rst three stages arc workmg saus oacton y 1 e 
p.a. may ba connected. Before the s upply is switched on a 
24 volt 12 watt la mp shouJd be connected across three turns 
of the p .a. coil somewhere about the centre to serve as a lo~d. 
a nd the p.a. capacitor set to about half-mesh. The hnk 
coupling should at this stage be disconnected. . 

Switch on the 24 voh supply and check that no current IS 
indicated on M I. Switch o ff and connect one of the output 
windings of the drive unit via the link coupling to the p.a. 
Detune the core ofT I by some three or fo ur turns. then switch 

COMPONE NT NOTES 

Ll, ab'.)ut 100 turns JO ~>·'"·t:t · t!n:uncllct.J wire. (ll1 t1 ~ in. furn11.•r I in . 

L{
0

3cf'turns ::!8 s.w.g. cnnmcllcd, (4 ln . d iameter l in. long forn· ......... 
dust co re tuned. . 

LJ. 26 I urn< of 16 '·" .g. oinncd COPI>Cr, 21 in. dinmclcr 4 on. lo nt: 
fonr1cr. 

Tl. primtlrJ', 45 turns 28 s .w.g., 1ap a1 IS 11orns fro m cold o r h .l. 
end, fo rmer fa in. diamcoer t in. lo ng. du" core ounc<t. S<'<:ond· 
aries I and 2. 2 ourns Jo osc.ly coupled 10 cold end. 

C IO, C ll. m ode up b y s trapping 1wo secoions .o r a four-ga.ng 
soo p F rccchcr-lyJ)c capacioor. (Should lunc r o p Ba nd W!lh 
nearly m 3ximunl capacity). . . • 

Cl , C2. C3, CS. C6, C9 should be nuca doelectnc . 
C7, C8, Cl2, C l3, paper dielectric. 
T2. in the pro to type. ""s a heater trn n.srormer '"'llh four l1·.lV 

~econdarics. Pr,.mary is o ne 6·3V winding: srrondary lhrec 
winding4i in series giving 3 : I to m3tch .the "'o d ulutnr o.utpul 
impedance (if a maim. trnnsformcr 1~ u.~cd .. the prm1:1r!l 
windins should hnve n 10 K ohms rcs1sto r wtred ncross ICl 
prc vcnl n: .. hins on pt:ilk~ of modulatio n). 

M R I, MR2ln protolyr>c were CV448. These comr•<.mc~l< "'!\ether 
wioh C7 and RS may be o m iued if suAicicnt drrvc " "''uolablc 
10 drive ohe AUYIOs to 10 wall< wilhouo ohem. 

R8 nnd R9, 3 wau w ire wo und. 
R 7, l wnlt ca rbo n . 
;\II other resis to rs ntay be 1 , .. au \! • .rb,m 
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WHI ..-
AERIAL 

Fia. 6. A satitfactory method of connectina a whip aerial to the p .a.. 

o n and adjust the core ofT I for an indica ted current in M I of 
200mA. Tune p.a. capacitor until lamp glows, a nd readjust 
core of Tl for 200mA. Switch off and connect second link 
from drive unit, switch on , and if brilliance of load lamp 
decreases the phasing is incorrect and the se.cond pair of the 
o utputs from the drive unit. should be r.e~ersed. rf the phas­
ing is correct, indicated by rncreascd bnl.hance of load !amp, 
the p.a. tuning capacitor should. be readJUS!Cd fo~ maxu:num 
dip, and core of Tl adjusted until I 0 watts mput IS obta111ed. 
(About 400mA). . . . 

A fter the p.a. has been runJllng l?r a few nunutes a cl~ec~ 
should be made to ensure that neuhcr of the AUYIO·s rs 
overheating. They should both be at .the same temperature, 
just warm to the touch, but not sufficiently hot to burn your 
finger. D o no t bother to prod around with a neon tube for 
signs or r.f. With a crystal of bctwee~ 1900 and 2pOO kc/s 
the p.a. shou ld tune with almost max1m~m cap~cuy_. The 
p.a. tuning should now be checked for spun ous osctllauons­
there should be none if you have laid it out well, though 
with almost minimum capacity it should be possible io detect 
doubling in the p.a. There s hould be no confusion, however, 
as the output at double frequency is rm1c h less than on the 
fundamental. 

Modulation may now be applied, and any o f the usual 
means of checking modulation may be used . WARNING 
Do not modulate the p.a. without a load as you may damage 
the AUY IO's. 

W hen the transmitter is working satisfactorily into a 
dummy load the aerial may be co nnected. ln the G~DXO 
installation the aerial is 100 ft. end-fed, connected di rectly 
to the p .a . tuning coil at two turns from the centre tap, 
which together with a good straight earth o f 16 s.w.g. copper 
wire direct to the water gives excellent resuhs. Any of the 
usual methods of coupling an aerial may, however, be used, 
though it may be difficult to obtain a sufficiently_ tight <;:oul?­
ling to the p.a. A suggested scheme for a ~h.ip aen al IS 
given in F ig. 6. This arrangement has also g1ven excellent 
results. 

A I amp fuse should always be kept in series with the 24V 
feed to the tra nsmitter to guard against accidenta l shorts or 
thermal runaway. 

Morse Code Proficiency Tests from G3BZU 

The Royal Naval Amateur Radio Society is dispensing 
with its QRQ Morse practice transmission on 1880 kc/s at 
19.00 G MT on the first Tuesday in each month, whi.ch ~ill be 
replaced with a qualifying run. This has been don~ 111 v1ew of 
1·eccnt skip conditions, which ma ke Top Band eas1er to.c~py 
by U K s tations than 80 metres. The 20.00 G MT transmiSSIOn 
on 3550 kc/s has not been changed, a lthough it will. of ~urse. 
consist of diflerent text to the 1900 GMT run. De ta1ls of 
these tests were published in the Novemhcr. 1962 issue of the 
RSG B Allt.I.HIN. 
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Fl •. l . Interior layout ~"d wirina. 

except for C2 which is shown displaced for clarity. Resistor> 
must be sub-miniat ure l>'PC and mounted ~ indicated. 

Most of the construction is carried on a piece of polished 
paxolin 6 in. 41 in. 1\, in .. thb maten;LI being plca.~alll to 
work with. The various connecuons may be seen in Fig. 3. 
To avoid defacing the front a rectangle of wood l in. thick 
is glued 10 the inside above VR I. and the oscil latnr board i~ 
finally fixed to th.: wood using small ~cn:w~. Batteries B I 
and B2 arc a lso glw:d to the inside of the panel using a 
modern powerful imp:u:t adhc-;ivc. The 'phone otltlci is the 
conventional twin-sod.ct type. whibt the terminals ft1r X I 
a nd X2 were obtained from a dcfunci 4·5 volt bell hauery. 

The case consists of a I ~ in. d.:cp frame which f0rm~ the 
sides. ;111d is a lso glued in position. The weight is negligible, 
but rigidity results from titling wooden corner butts. 
Complete dimensions of the simple casing arc given in Fig. 
4. The back is made of p<txolin sht:cl \haped as sh011 n, and 
is held in place with a { in. wood screw at each corner, 
whilst the extension at the top enables the device to be hung 
up out of harm's way when not in u<;c. 

81, 2 
Ct 
C2 
Rl 
R2 
Rl 
R1 
RS 
Sl 
Tl 

TRI 
VRt 

I S volts Pcnl11ht Baucnes 
JOOO pf s1lver mtu. 1% 
2000 pF cer,am•c 
tOK ohms, 1% 
IK ohm, 10% 
18K ohms, 10% 
S 6K ohms, 10~ 
2 2K ohms. 10:'. 
Min1ature 4 pole 3 way or 3 pol~ 3 way rou.ry switch 
Sub·m1n1;ature tranSistor tnnsformcr. Ardent~ DICOJ 
(TI079) 
OC15 
lSK ohms wtrewound 
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Cal ibration 
A few capacitor\ of one per cent tolerance are reqUired to 

enable scale markings to be made. and a lthough various 
scric~. seric~-parallel and parallel combinations can be 
calculated 11 hich will fullil all rc4U1remems, by obtaining 
two 4000 pf. one 1000 pF. and aft:\\ 100 pF clo e-tolerance 
capacitors. much tediou' work will be a1·oided. 

The inuial calibration scale is only required to be accurate, 
and tidincs<; is unimportant. Later. it may be removed and 
placed over a pi.:cc of Bristol board or white card when 
pin-pricl..s nf the original calibrations l.~ln be made. 
umcral~ may then be carefully marked on the new scale 

material u~ing lndinn in!.. and a bow pen as necessary. With 
the final scale glued lirmly to the panel. the pointer knob m ay 
he ~ct u~ing a one per cent test capacitor across the X 
terminal\. It \\ill he found that the scale tends to become 
conge~tcd on the right hand side. whilst 1000 will be at mid­
scale. 

Using the Bridge 
Jn practice. VRI is operated in conjunction with the cali­

brated scale, high impedance ' phones being connected to the 
appropriate socJ.. cts. VR I should not be a miniature ty pe, 
nncl the pot.:miomctcr used in the prototype was an ex­
Government itcm manuf~tctured by Colvcrn. A capacitor 

0 

(Contimwtf on pflgc 185) 

MATERIALS:-
PANEL & BACK 1/16 PAXOLIN 

SIDES 1/s' WOOD OR HARDBOARD 

Fi1. o4. Mechanics o f the ca.sinc. 
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(JRA Locatormanship 
By R. C. HILLS, Gl HRH• 

SOME seven or more years have now elapsed since the 
introduction of ihc QRA Locator system at the V.H.F. 

Manager's Conference held in The Hague in October, 1959. 
Although this has been widely adopted on the Continent, the 
system has been slow to find favour among U K operators. 
The preparation of a suitable UK map, a lbeit with some 
unfonunatc errors auributablc to the speed with which it 
was produced, helped to increase interest, but the system has 
continued to be viewed with suspicion and lukewarm 
e nthusiasm by most UK v.h.f./ u.h.f. stations. The Society's 
V.H.F. Contests Commiuee is planning to come into line 
with the internationally agreed practice, by including 
the QRA Locator as pan of the contest exchange in the 
National contests held o n IAR U calendar dates, and the 
object of this article is to try to dispel any doubts which 
may exist as to the usefulness or means of using the QRA 
Locator system. 

T he Table Top Gazetteer 
The Q RA l ocator system is. exactly as its name implies, a 

means or specifying o r locating an address o r geographical 
position (QR A or QTH) by a uniform coding applicable 
to a large area of land including many different countries. 
The keyword is uniformity. Most countries in Western 
Europe have systems of nation;tl maps covering their own 
count ry, e.g., the Ordnance Survey (UK), and Michelin 
(France). These maps arc to varying scales and projections 
and it is very difficult to work out distances involving two 
such map systems to any degree of accuracy. Ccriainly there 

• RSGB V.H.F. Mnnogcr, 73 Warren Way, Digswcll, Wclwyn, Herts. 
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exist also complete maps of Western Europe by vanous 
publishers, but these in turn arc of too small a scale to show 
all but the largest towns and cities. Thus it becomes neces­
sary to possess not only the large scale national maps to 
locate the position of a cenain town. but also the inter­
national map on which to re-locate the town and thus mea­
sure the distance. Even then, due to errors of projection, 
the distance may appear to vary from map to map. 

A further system o f geogra phical location which at least 

FiJ. l. The QRA Locator Syste m : 
terti&r'y d ivi sion. The illustra· 
tion re fer-s to aecondary square 
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has the advantage of internatio nal uniformity is the world 
system of latitude and longitude based o n the equator and 
Greenwich meridian. From a knowledge of the exact 
latitude and longitude of two places, an accurate great circle 
computation of distance is possible by spherical geometry. 
The disadvantage of the latitude/ longitude system for contest 
work is that the codes to be exchanged arc involved, there is 
too much information (i.e., the position is uniquely specified 
on the Earth's surface, whereas we know, from the inter­
national prefix of the station's call-sign, his approximate 
position on a world-wide basis), a nd because of the " polar­
ity" at the Greenwich meridian, there is a distinct possibil ity 
of an error due to incorrect copy of the polarity letter " E " 
or" W." 

B 
4'E 

53' N 

BM M 

52'N 

BL L 

51'N 

BK K 

50' N 

Fie. L The QRA Locator Syatem : prim ary and secondary divis iona. 

The preferred system is one 
which acts as an addition to 
the positional information of 
the call-sign, uses a simply 
derived code, and permits the 
cheap production of a uni­
form continental map on 
which all positions can be 
quickly determined and dis­
tances measured. Note that a 
uniform map is required to 
overcome the difficulty of 
incompatible projections. 
Such a system is the QRA 
Locator system. Derived 
from latitude and longitude, a 
simple five figure code speci­
fies a station position to an 
accuracy of better than 2·5 
km, without ambiguity, and a 
map can be cheaply produced 
because basically it does not 
require a map at all, but 
merely a grid with a scale. In 
practice, it suffices to be a 
map of European countr ies 
wi th principal towns added as 
a refinemelll , and the grid 
superimposed. On this map 
can be pinpointed any station 
whoscQRA Locator is known, 
and thus it is truly a table top 
gazetteer of Europe. 
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Meridian 
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Fia. l . v~dation of scalar Je.nath of the arc o f I" o f lonaitude, 
m e.;;uured on the earth's surface at varyi n1 de1rees of latitude. 

At the Equator, ab = 60 nautical miles. 
At SO N , a ·b· ~ ab cos 50~ 37·7 nautical miles. 
At 85~ N , a*'b'".::::: ab cos 85° '"""' 5 ·2 nautical m iles. 
At 90' N (N o•th Po le ), ab reduces to zero. 

Five Kilometre Squares 
The QRA Locator is based on a grid, which is similar 

to the well known Ordnance Survey grid system in that it has 
a false origin. but is significantly different in that its origin 
and the divisions of the grid a re directly related to latitude 
a nd lo ngitude. In the OS case the grid is based on 100 km 
squares with matrical division. 

The basic ·• square .. of the QRA Locator map meas ures 
2" of longitude by 1° o f latitude. These basic squares arc 
lettered Z to the west of the Greenwich meridian o• , and A 
to the cast. Further west. each square is one letter lower in 
the alphabet a nd further east one letter higher. Thus o•-2° 
W is Z, 2 -4" W is Y. 4 - 6 W is X. and so on. Similarly 
0"-2° EisA. 2"-4 E is B. and so on. Re.'lding north and 
starting at la titude 40 N. each basic square (which is I • tall 
in this sense) is leucred from A upwards. increasing by o ne 
lcuer for each degree. Thus 40"-41" is A, 41 "-42" is B. 
and so on. Thus the basic square formed between the limits 
0°- 2" W and 5 1"-52" N is uniquely described by ZL, and 
similarly the o ne 0"-2 E by 5 1•-s r N is AL. 

Each of the bas ic squares is broken down into 80 smaller 
squares : ten from cast 10 west by eight fro m north to south. 
These squares arc numbered in horizontal rows commencing 
a t 01 in the top left hand corner and ending in 80 in the 
bouom right (Fig. 1). Then each of these smaller squares 
represents an area o f 12 minutes of longitude by 7! minutes 
of lat itude. 

The final subdivision of the small squares is into nine unit 
squares (3 'I( 3) (Fig. 2). These are lcucred commencing 
with A for the upper middle and progressing clockwise 
around the matrix. The centre square is lettered J. By simple 
arithmetic it can be seen that each of these unit squares 
measures 4 minutes of longitude by 2·5 minutes of latitude. 
If these dimensions arc convened into distances measured 
on the Earth's surface. based o n a n a pproximate latitude of 
52~ N. it will be found that they are almost exactly 5 km 
square. The apparent conversion from unequal to equal 
side lengths results from the reduc ing scal:~r :~rc of a degree 
of longitude, as one progresses from a value of 60 nautical 
miles at the Equator to zero at the po les (Fig. 3). Thus when 
considered on a plane projectio n map, the unit division of 
the QRA Locator Map is indeed a true square. 

Then a typica l QRA Locator code would be: 

Z L 20G 
..------:-r__, T' .__ -------, t t 

BASIC COARSE FINE 
SQUARE OIVISIOH OIVISION 
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This refers to a sta tion located at 51° 48' 45' ::: I ' 15' 
and o· 10' o· w ± 2' o• . and determines the position o f that 
statio n to an accur:~cy of ± 2·5 km in either sense, if o ne 
accepts the locato r code as referring specifically to the point 
in the centre of the smallest subdivision square. ln fact , this 
is the code group for the writer 's own QRA at Oigswell . 
Henfordshirc, and the actual error in distance incurred by 
taking the position as the centre of the smallest square is 
2·24 km in a south-easterly directio n. or very nearly the 
maximum pos.~iblc error of the system. Since the overall 
spread of large towns is usually greater than 2·5 km a nyway, 
the QRA Locator method can guarantee accuracy equal to 
the" 5 miles NNE of Luton " method, a nd better accuracy 
when it comes to •· 35 km SW of Dlissclclorf," particularly 
if the latter is passed over in the vernacular, under conditio ns 
of fading or contest QRM ! 

W here Am 11 
Using the QRA Locator falls into two distinct roquirc­

ments. The first is to detern1ine o ne's own locator code. 
which will thereafter not \•ary for a fixed sta tion. The second 
is the conversion of received co des into a position for either 
measurement o f distance or geographica l locatio n. 

Dealing with the " home" end of things. since it is only 
necessary to compute the code o nce for a fixed station 
location, this can be done quite precisely in a few minutes 
with a I in. = I mile OS map of one's ho me position. It is 
no t even necessary to purchase the map-a visit to the local 
library will suffice together with a five minute reference loan. 

The object of this pa rt of the exercise is to determine as 
accurately as possible the latitude and lo ngitude of the home 
station. The scale on all edges of the OS sheet is calibra ted 
in degrees and minutes of both latitude and lo ngitude, and a 
ruler can be used to interpolate to at least 10 seconds. 
Laying the ruler edge thro ugh the QRA positio n on the map. 
read olf the appropriate figures on the edge scales. In the 
case or the previous example, the figures obtained fo r the 
writer's QRA were 51 ° 49' 24' and 0° II ' 38" W using 
OS Sheet 147. 7th Edition. 

Having obtained this info rma tion. the conversio n to a 
QRA Locator code is simply a process of ari thmetic using the 
rules given earlier. Ago in for the cxnmplc quoted: 

(a) Basic Square The position lies witl1in the limits 
51 °-52° N, and 0°- 2" W. Therefore the first group 
is ZL. 

(b) Coarse Dil>ision T he positio n lies within the limits 
45- 52·5' , and 0-12' W. Therefore the second 
group is 20. 

(c) Fine Division The position lies witllin 47·5--50' 
and 8- 12' W. Therefore the final letter is G. 

Having completed this exercise, one half of the code 
exchange is now established for all time. 

Where Are You ! 
The o ther half of the exchange will be a similar QRA 

Locator code in five symbols. and in deciding how to apply 
this info rmation. one needs to consider the usc o ne wishes 
to make of it. T he most frequent usc of the QRA Locator 
system is in contest work. In such cases the usc o f the system 
is :timed at the rapid measurement of distance. o n wl1ich the 
points scored for the contact arc b:tscd . To obtain the 
distance, it is only necessary to plot the point on the Q RA 
Locator map, and with a suitable ruler sca le tl1e dista nce 
between that po int and o ne's own point. ploued from the 
home statio n QRJ\ Locator code. This gives an a nswer 
directly in d istance. T o do this it is not even necessary to 
have country borders marked on the map. let alone towns, 
because the points could be ploued o n the Q RA Locator 
grid alone with the audition of a distance scale. This is the 
real simplici ty of the system- it is nol necessary to know 
geographically where the other statio n is. or to sea rch a 
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map for the name of his town or village. A knowledge of the 
QRA Locator code alone is all that is needed to fix the 
distance to an accuracy of better than 5 km. 

Why Should 11 
The critics of the sysrem will no doubt offer several 

comments at this stage so let us exam ine these in turn and 
see if there is an answer. 

Q. •· Map scales vary, and so do !he projec1ions u.red."' 
A. This is true, but equally true of measurements made 

when positions have been established by a pure geographica l 
reference, which as we have seen has other disadvantages as 
well. By using the QRA Locator system and a universal 
map of Europe, everybody will be subject to the same errors, 
including the Contests Committee who will be using the same 
map to check the claimed distances. This gives at least a 
fairer system to all competitors, albeit the actual distances 
used arc not exactly true figures. 

Q . .. This is all very well, bill could il flO/ he overcome 
by slipulming a parlirular map of Eumpe 10 be used 
by all compelilors a111l judges?., 

A. Again true; however a map o f Europe giving sufficient 
detail of towns to locate stations on a geographical basis 
would be expensive. large, and not necessarily available in, 
or indeed acceptable politically by a ll Region 1 IARU 
countries. This, of course, assumes that even possessing 
such a map, one could locate the actual town involved 
within a reasonable time, and without ambiguity in the case 
of towns of rhe same name (how would a Frenchman manage 
with a QRA given as " Whitchurch " ? Tltere are three 
listed in the AA Handbook!). 

In contrast, because of the complete lack of gcogl'aphical 
information necessary to its use, and the fact that its open 
nature has no need of high definition printing. a standard 
QRA Locator map of Europe can be produced very quickly 
and cheaply, and made available to all Regio n 1 IARU 
societies. 

Q. "All rig/11 then. If I do use the QRA Locmor map 
and syslem, I .wand 10 lose a possible 5 km 011 every 
dis/anu I measure, because disumcc.1· are 1aken 10 1he 
cenlre of 1he sma//e.\'1 square. and I shall be 111 a dis­
advamage to or her compelilors. Is thi.1· 1101 /me?" 

A. Not necessarily. In the case of the possible 2·5 km 
error at the far end, this will be the same for o ther stations 
in your broad area. In the case of the 2·5 km error at your 
own end, unless you are right on the edge o f the activity, 
your contacts will be made in all directions, the eflcct of the 
error will tend to cancel out. In any case you might well 
lose more points by measuring to the wrong place if the 
o ther QRA is at all ambiguous or vague when defined 
geographically. 'Bear in mind that the Contests Committee 
will be measuring on the same map and using the same QRA 
Locator code groups that you have used. 

Q. " By making an error iu 1he recording of oue 
l'lwracler in I he code group of I he o1her slat ion, I could 
be wildly 0111 iu 1/te diswuce mea.wremem."' 

A. Perhaps you deserve to be! However the posttton is 
not as bad as that. Firstly by consulting other logs the 
Contests Committee can quickly ascertain the correct code 
for the orhcr station, and measure and adjust your score. 
Also, in the face of the usual " 599 " report exchanged in 
contests, to make the contact a genuine exchange of informa­
tion a further code group is necessary. The QRA Locator 
code fulfils this requirement and gives the Contests Com­
mittee a simple a nd uniform means of imposing penalties 
for incorrect copying of contest exchanges. 

Q . .. All1his QRA Loca/or business seems 10 he geared 
up 10 making /he checking of conies/logs more Ulliform 
audfas/er." 

164 

A. Yes indeed. And this is to your distinct advantage. 
It produces a fairer contest, reduces the margin for doubt 
about measured distances, and slashes the time taken for a 
log to be checked. The net result is a much faster declaration 
of results, and the reduction o f the arduous parr of Contest 
Committee work, releasing them to give the proper time to 
the broader matters of contest operations, and perhaps Lo fit 
in mo re contests during the calendar. 

Q . .. All rigl11 , I am rom•inccd. Wl1ere do I gel my 
Unil•ersnlmap ?" 

A. F rom RSGB Headquarters, price 5s. post free. This 
is the map based on a 1000 km radius on Brussels, produced 
by the U BA. and which covers all Europe from Eire to 
Po land, a nd from Sweden to Spain and Corsica, on a I : 
2,500.000 scale. This map will be used by the RSG B Contests 
Committee, and also by Region I societies judging the 
international events. 

D ead Reckoning 
rn addition to contest work, the QRA Locator code 

simplifies the business of pinning down a location in some 
distant co untry. The name or a foreign town may well 
sound dillcrcnt from the way it is spell, and even when spell 
out, may leave o ne rather in the wi lderness. France is a big 
place in which to lind o ne particular town and even a general 
reference to a nearby larger town may not be of much 
assistance. By adding to. the verbal QRA the appropriate 
QRA Locator code, a great deal of .. atlas browsing,. can 
be eliminated. In such cases the QRA Locator code is 
converted back into latitude and longitude, and then plotted 
on the detailed map of the country concerned. It is then only 
necessary to search in an area of approximately 2·5 km 
radius to find the exact posit ion of the specified town or 
village. 

Thus Aexibility of conversion from latitude/ longitude to 
QRA Locator code is a very useful tool, and by adopting 
the QRA Locator system, much of the argument and doubt 
about distances and locations can easily be eliminated. 

After all, do you know the exact whereabouts of Hcidel­
burg '? Could you find Machynlleth on a map in ten seconds? 
Or Hex ham for that matter? 

* * * The writer wishes to express his thanks to Mr R. G. 
Flavell, GM3LTP, who provided the explanatio n of the 
breakdown to latitude and longitude. 
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GB2RS SCHEDULE 

RSGB News Bulletins art!: tn.nsmitted on Sund-ays in 3CCord~n~e 
wirh the rollowing schedule: 

Frequency Time Location of Station 
3600 kc/s 9.30 >.m. South East Eneland 

tO>.m. Severn Area 
10. 15 a.m. Belfast 
10.30 a.m. North Midlands 
II a.m. North West Engl•nd 
tl .30 a.m. South Wen Scotb.nd 
12 noon North Eut Scotland 

t~5· t0 Mc/s 9.30 >.m. Beaming north from London 
10.00 a.m. Beaming west from London 

145·8 Mc/s t0.15 a.m. Beaming south from Belra.sc 

1~5·30 Mc/s 10.30 >.m. Beaming north west from Sutton 
Coldficld 

I l.OOa.m. Beaming south west from Sutton 
Cotdficld 

145·50 Mc/s 11 .30a.m. Beaming north from Leeds 
12 noon Beoaming east from Leeds 

News items for inclusion in the bulletin'!. should reach Head· 
qu:J.rters not l:atcr than first pose on tho Thursday precedinc trans· 
mission. Reports from Affiliated Societies and from non·:affiliated 
socioties in proce.ss of form:uion will bo welcome. 
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IQSY-The Work of the First Yeart 
By G. M. C. STONE, A.M.I.E.E., A.M.I.E.R.E., Gl FZL• 

TH E primary object of the Society's IQSV programme 
is to s tudy the nature of radio rellcctions fro m aurora 

borealis o n frequencies in the 28-29·7 and 144-146 Me/s 
amateur bands. The following aspects are being studied: 

(a) the da te. time and duration o r a uroral events: 
(b) the correlat ion wi th the eanh's magnetic activity: 
(l') a comparison between the results on h.f. and v.h.L : 
(d) the direction from which echoes appear 10 come: 
(e) the apparent movement o f rellccling areas: 
(/) fading rates of rclUmcd sil,'llals. 
In addition. investigations are being carried out iniCI 

sporadic E propagation using the same network of observers 
in the 28-29·7 Mc/s band. as this form of propagation 
exhibits an anti-correlation to auroral events. and into 
tropospheric propagation in the 144-146 Mc/s band. 

Close collaboration is being maintained with the Deutsche 
Amateur Radio Club who arc conducting a similar pro­
gra mme a nd a regular exchange of data is maintained . 
However. the DARC and RSGB appear 10 be the o nly 
national Amateur Radio societies in the world which have 
organized programmes for the IQSV. 

GBlLER at Lerwick 
An automatic lransmilling station has been oper.llional 

from The Observatory. Lerwick. since July. 1964. with ihe 
following equ ipment in use: 

H.F. A crystal controlled 50 wall output transmiuer 
operating continuously feeding a three clement Vagi aerial 
array beamed to the magnetic no rth. Frequency 29.005 
Mc/s. 

V.H .F. A crystal contro lled 25 wall o utput lransmiller 
operating continuously feeding two six-over-six Vagi 
aerial arrays alternating two m inutes 10 north-no rth-east 
and one minute 10 south . Frequency 145·995 Mc/s. 
The reason for switching the v.h.f. aerial is 10 give a signal 

source for tropospheric propagation experiments and also to 
provide reference signals al the nearer receiving statio ns. 

Since G B3LER became operational we have received a 
request from the Deutsche Bundespost to install a nother 28 
Mc/s three clement aerial arrdy beamed on Darmstadt 10 give 
them a signal source for their own sporadic E and auroral 
renection SlUdy programme. AI the same time it is intended 
to change the aerial switching seQuence 10 switch boih h.f. 
and v.h.f. aerials simultaneously. five minutes in a norllterly 
directio n and five minutes in a southerly direction. synchro n­
ized 10 the Lcrwick Observatory master Quartz crys tal clock. 

Application has a lso been made 10 the G PO for permission 
10 install another lransmiuer operating in the 70· 1-70·7 Mc/s 
amateur band 10 provide information ala frequency between 
the two present tra nsmissions. We arc also planning to 
install a power amplifier 10 the 146 Mc/s transmillcr to 
increase the power output 10 I 20 walls for use when magnetic 
activi ty or meteorological conditions warrant it. 

Receiving Stations 
The most important receiving station is installed al the 

T echnical College. ThursCI, and is fully automatic. operating 
continuously o n a frequency of 29·005 Mc/s. It has a three 
c lement Vagi aeria l array beamed north-north-east and the 
output from the receiver feeds a pen recorder. Another 
v.hJ. receiver feeding a pen recorder is located at the home of 
A. J . Oliphant. GM3SFH. in Thurso. 

t Bused on tlw fir5t progress report to the R oyul Society on the Society'" 
IQSY prollrnmmc. 

• Chairmnn, Scicnlific Studies Commiucc. 
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A number of receiving stations have also been set up by 
members a t home, many of whom :1rc equipped 10 receive 
on both h .f. and v.h .f. Observers in the British Isles arc 
located principally in Scotland although there are strong 
clements in Northern Ireland. the Midlands. Worccstershirc 
a nd the Home Counties. Observers are a lso located in the 
Faeroe Islands. G reenland. Sweden. Denmark, West Ger­
many and France as well as two in Central Africa. 

It is planned 10 add additional automatic h.f. receiving 
stations at North Berwick. Birmingham. Southall. MiddlcseK. 
and at Thurso. 

Our main effort is being concentrated on results in the 
29 Mc/s band as both auroral renection and sporadic E 
propagation arc m ore common on that band. 

Communications Network 
T o keep observers in touch with o ne another and lo pass 

Gcoalerts. a communications network has been established 
o n a frequency of 3783 kc/s using s.s.b. The comroi station 
of the net is G M 3 L TP a 1 Lcrwick. who passes daily a t 19.15 
local time informat ion concerning magnetic activity. derived 
from the Lerwick magnetometers. Ursigrammcs. Geoalerts. 
the likelihood of anomalous propagation on v.hJ. and other 
data of interest 10 the observers. Those not equipped with 
1ransmi11ers can nevertheless receive this information which 
keeps their interest stimula ted by this direct contact with a 
very active magnetic observatory. This network has been 
supplemented by the use of the G PO telephone network IO 
pass urgent information based upon the IQSY geoalert 
warnings received from the Radio Research Station, Slough. 

In addition to the daily IQSV net a monthly newsleuer 
is sent 10 all observers. Specific instructions a re included as 
necessary in these reports although two basic data sheets. 
o ne concerning auro ral and the o ther concerning sporadic E 
propagation. have been sent to all observers. 

First Results 
A number of pen recordings have been obtained from the 

automatic receiver at Thurso. These arc being studied at 
present and are being compared with recordings obta ined 
from the magnetometers a l Lcrwick. 

Many other reports have been received from observers. 
mostly concerning the reception of the 29·005 Mc/s transmis­
sions by auroral or sporadic £propagation and also of the 
145·995 Mc/s transmission by tropospheric propagation. 
Only two reports of the reception o f the v.h.f. transmission 
by auroral rclkction have been rcceivc:l. compared with the 
very large number received during the IGV and IGC. This 
was o f course to be expected a nd this is the reason for con­
centra ling on h.f. observations. 

or particular interest have been reception reports o n the 
h.f. transmissions by auroral rellcction in the Faeroe Islands. 
by probably Fl ionospheric propagation in Central Africa. 
and of the v.h.f. transmissions al the extreme range of 1100 
miles by tropospheric propagation. 

It is hoped to add to the data already being received by 
data collected at the new automatic receiving stations and 
especially from the Deutsche Bundespost at Darmstadt. 

Apart from these stations the number o f active observers 
is increasing steadily. there being some 67 a t present. 

Analysis of Results 
The Scientific Studies Commillee has appointed two co­

ordinato rs of o bservational activity. They arc R . F. Stevens. 
G2BVN, H.F. and C. E. Newton, G2FKZ. V.H.F. 

(Continutd on {)Qgt 166) 
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A typical pen recording o( a signal received d uring an auroral 
disturbance. 

Two members of the S.S.C. a rc also experts professionally. 
The lirst is R. G. Flavell, F.R.Mct.S., GMJLTP, who is a 
radio meteorologist employed by the DSIR. his particular 
interest being the study of tropospheric propagation. He is 
continuing the work on Potential Refractive Index which he 
started when employed at the Radio Research Station, 
Slough, prior to his posting to Lerwick. The second is W. D. 
Oliphant, B.Sc ... F. lnst.P., BRS26076, who is a senior Icc-

Cyprus Beacon Station 

The beacon tl'flilSniitter operated by the Cyprus and 
Southern Africa Propagation Study Group ltas recommenced 
o peration from a site 18 miles east of Limassol on the sea 
coast. The detai ls are as follows: 

Frequency: 29,008 kc/s. 

Call-sign: ZC4WR. 

ldemificatiou: Test de ZC4WR. J 5 second carrier break 
every 75 seconds. 

Keying: Continuous, f.s.k .. 300 C/s downward shift on mark. 

Operation: continuous. 
Power output: 50 waus. 
Aerial: §- wavelength vertical driven against a ground plane 
comprising 120 buried radial wires. 
Location: Lat. 34? 43 ' N. 

Long. 33" 20' E. 

All reception reports wi ll be acknowledged by QSL card. 
a nd should be scm to: R. A. Whiting, Secretary CARS. PO 
Box 219. Limassol. Cyprus Republic. 

SECOND LONDON S.S.B. DINNER 

W a ldorf Hotel, Aldwych, W .C.l 

SATURDAY, MAY 29, 1965 

There will be a comprehensive trade show by British 
and American manufacturers in the afternoon, and 
eabaret and dancing after the dinner. It is anticipated 
that several amateurs from America and o ther 
countries will be present. 

Tickets, price 3 guineas per person, are avai lable 
from Mr N. A. S. Fitch, GJFPK, 79 Murchison 
Road, London, E. IO. 

turer at the Heriot Wall College, Edinburgh. It is hopcct• 
that the Head of his Department at the College, Professor E. 
Openshaw Taylor, will approve the analysis and study of the 
ionospheric data as an official college project and an applica­
tion to this cncct has recently been made. 

These two members will be responsible for the preparation 
of detailed reports concerning their particular fields of study. 
In addi tion articles of more general interest will be prepared 
for publication in the RSGB BULLETIN by members of the 
Commillcc . 

• • 
Progress made during the year has, on renection, been most 

encouraging as many major difliculties were encountered 
before the observational network as described became 
effective. The network is. however. now fully effective and 
it is confidently expected that a considerable amount of 
very useful data will be collected in the coming year. The 
activities of the observers arc being directed according to the 
experience gained as the work progresses. 

Finally, the Society wishes to place on record its apprecia­
tion for the support given to its scientific activities by the 
Royal Society, to the Postmaster General for permitting the 
special transmiuing stations, which arc an essential require­
ment, to be established. and to the Superintendent of The 
Observatory, Lerwick. for his extensive co-operation which 
makes the whole programme possible. 

• Professor Taylor has since communic:llcd his willing,ne5.s for the 
College to undennkc the proi<-.:1. 

BOOK REVIEWS 
S IMPLE RADIO CIRCUITS. By A. T. Collins. A 

Practical Wireless Key Book. 7 in. x 4~ in., 96 pages. 
Published by George Ncwnes Ltd.. Tower House. 
SouthamptOJl Street, London, W.C.2. Price 3s. 6d. 

The 10 clutpters in this book each describe a separate 
design. The majority (seven out of the 10) of thedcsigns 
are of the simple t.r.f. type, with some criticism possible. 
perhaps, at rhc lack of r.f. stages but plenty of reaction to 
radiate interference! In these days of great pressure on 
channel space. and availability of coils for r.f. amplifiers 
<tnd superhets it is thought that more of the designs might 
have concentrated on selectivity. with perhaps one or two 
basic reacting detectors for instructional purposes and boys 
reading the book. The transistOr tuner is the standard circuit 
found everywhere now-a-days, and again it is felt that this 
could !lave included an r.f. stage, and perhaps a short wave 
range to make it more interesting to SWLs and Amateurs. 
It is possibly suitable as a present for a youngster to carry 
him ofT the crystal set stage, and looks a!lractive in the 
colourful cover, a t the low price o f 3s. 6d. 
HI-FI AND AUDIO. By A. T. Collins. A Pmctical Wireless 

Key Book. 7 in. x 4! in., 96 pages. Published by 
George Ncwnes Ltd .. T ower House. Southampton 
Street, London. W.C.2. Price 3s. 6d. 

There are five amplifier designs in tl1is book. ranging from 
a simple two valve record amplifier to a push-pull 7 wall 
system. Stereo methods are discussed in one of the designs. 
The presentation is in the form tl1<ll is typical of Practical 
Windes.;·. and the cover of this paper back is colourful and 
glossy. The chapter o n bass-renex cabinets is quite info rma­
tive a nd contains information with which an enthusiast could 
design and build a cabinet to suil a given speaker in his 
possession. as well as giving him an insight into whai goes 
on in a bass-renex system. T he information about faults 
occurring in gramopltone systems may help to make servicing 
easier. It was disappointing to see no mention of transistor 
equipment, especially in the light of recent developments in 
ihis field, but the book is good value at 3s. 6d. and future 
editions may include the transistor designs. K . L. S. 
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A 14 Mcjs Co-Ax Fed 
Dipole and TVI 

By F. G. RAYER, Assoc.I.E.R.E., GJOGR• 

AS bad TVI arose with the home television receiver when 
t'\. tmnsmitting on 14 Mcfs with a co-ax fed dipole, 
experiments were made to find what influence the aerial 
system had on this trouble. It was thought that any un· 
balanced aerial system would cause r.f. to flow in the mains 
wiring common to transmitter and TV receiver, and in the 
transmitter earth circuit. thereby intensifying TVI. while a 
perfectly balanced aerial system would virtually eliminate 
r.f. in such circuits, and thus help avoid T VI. 

The ordinary dipole, cut for one band and operated with a 
centre co-axial feeder. is sometimes regarded as a balanced 
aerial, unlikely to cause the troubles associated with end-fed 
and other obviously unbalanced systems. But it is clearly 
not a balanced aerial and is a lso often fed directly from the 

Fi1. I . Aerial tun ina unit ror couplina t he pi·output cir cuit of a 
cr an1mhte,. to a b~1anced feeder. The feed er couplina coil is similar 

to Ll_.,ee t e•t. 

transmitter pi-tank. As TVI was less severe with a co-axial 
fed dipo le than with an end-fed aerial (probably to be 
expected) it was decided to find if benefi t arose from using a 
dipole balanced to earth. Results were very encouraging. 

The aim of the balanced system is to secure equal but 
opposite r.f. currents in each conductor of the feeder, and 
to have equal stray capacitance between each conductor and 
earth, and each conductor and the dipole elements. This is 
to reduce or avoid r.f. in earth returns to the transmitter 
or aeria l tuning unit. Though the co-ax can be plugged 
d irectly into the pi-output of popula r transmitters. it was 
felt that this method of feeding should be avoided, as a first 
step to obtaining a balanced system. 

Details o f the situation where TV! was removed may be 
helpful. The television receiver was in the same house as the 
transmitter, about IS ft. away in ano ther room, and the 
mains power circuit was common to both. The set uses 
Channels 4 and 8, and its downlead ran outside the house 
about 2 ft. from the table occupied by the transmitter. 
Television and transmitter aerials were separated by about 
20ft., the latter being cut for 14 Mc{s. The transmitter was 
used with 100 watts input, high level modulated, and had 
suppressor chokes in the mains leads, but no harn1onic 
suppression other than furnished by the usual pi-output tank. 

In these circumstances, and using a dipole with co-axial 
feeder directly from the pi-output, interference on sound was 
nea rly as loud ;ts the TV programme and the picture was 
completely broken. When the balanced system was insta lled, 
there was no visible interference with the picture. No sound 
breakthrough was noted with o rdinary listening but the 
transmitter could be heard weakly if the TV volume contro l 
was adjusted for maximum, between programme items. 
This setting was impossibly loud for no rmal reception. It 

• .. Reddings.'' Longdon Heath, Upton·on·Severn, Worcs. 
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was thus possible to operate on 14 Mcts without a viewer 
being aware tha t the transmiller was in use. 

Before describing the balanced system, it should be no ted 
that there arc many causes of TV I. so tha t in o ther circum­
stances the trouble might remain, even with a balanced aerial 
and feeder. The preference for the balanced system is 
theoretically sound, but it is no t a cure for a ll TV I. It may 
be worth trying when other reasonable precautions have 
already been taken without too much success. 

To obtain the balanced system, two requirements have 
lO be met: the pi-output o l' the transmitter has tO be trans­
fo rmed for balanced feeders. and untuned or tuned twin 
feeders used to replace the co-axial feeder. 

Output Coupling 
Coupling from the unbalanced transmitter pi-output to 

balanced feeder could be by a cable balun, coil balun, o r 
aerial tuning unit. The cable balun was felt to be awkward. 
An untuned bifilar coil balun was no t expected to give much 
harmonic suppression. So a.t.u. type coupling was adopted 
as being most convenient, easily made, and providing 
reasonable ha rmonic suppression. 

Fig. I shows the a.t.u. circuit used. Ll resembles the 
transmitter tank coil for the band in question. For 14 Mc/s 
and wi th a 2t in. diamater former, 7 turns were used for Ll , 
and 2 turns for L2, the latter being of insulated wire over­
wound on the centre of Ll. Cl and C2 were a two gang 
100 pF per section capacitor with spacing equal to the 
transmiller pi-circuit anode tuning capacitor. The transmitter 
is connected to L2 by a short piece of co-axial cable (the 
length depends on the location of transmitter and tuner). 
If a s.w.r. indicator is used, it may be connected initially 
in this co-ax, but may need removing later if its diodes 
genera te harmonics. Experiments were made with the centre 
of Ll earthed, and a single capacitor replacing Cl and C2. 
as at (a) in Fig. 2. The single capacitor was clear of earthed 
objects which might cause unbalanced stray capacity, and 
was opera ted with a long extension spindle. Results seemed 
the same as with the a rrangement shown in Fig. I. 

Low Impedance Feeder 
The balanced line can be 75 ohm or similar twin wire 

feeder and runs from the a. t.u. to the dipole. which is cut 
for one band. To obtain an impedance match, unity ratio 
is wanted from L2 to the feeder, if the pi-output impedance 
is 75 ohms. This can be provided by using a further 2 turn 
coil, located inside the centre of L I. This is L3 in Fig. 2(b). 

It is feasible to try tapping the feeder ends on L I , pro­
visionally placing each clip I turn each side of the centre 
of Ll . Loading and tuning will be considerably influenced 
by the positions of the clips and the adjustments are quite 
critical. 

High Impedance and Tuned Feeder 
It was decided to try an open wire feeder. so that the same 

aerial could be used on several bands. The feeder consisted 
of 14 s.w.g. wire. with cerdmic spacers at about 2ft. intervals. 
The wire gauge and spacing govern the impedance of the 
line, but as such lines work efficiently over a considerable 
impedance range, wire of 14-18 s.w.g .. spaced some 4 in. to 
6 in. may be adopted. Typically, 14 s.w.g. wires separated 
4 in. have a characteristic impedance of about 600 ohms, 
rising towards 650 ohms at 6 in. The line should be reason­
ably tight and have enough spacers to keep the wires uni­
formly spaced. Soft drawn wire is more easily handled than 
hard, springy aerial wi re. 

If the dipole were fo lded, 300 ohm ribbon might be used. 
Such ribbon was tried experimenta lly. Though efficient 
when used to operate into an aerial of similar impedance, 
it was not found to be very satisfactory when operating as a 
tuned line. So the open wire is recommended fo r the latter. 
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The same a .t.u. (Fig. I) is used wilh the open line. T he 
way in which the line is connected to the tuner depends on the 
aerial length. band. a nd feeder length . 

If the aerial top is a half-wave in all. its centre will be low 
impedance on its fundamental frequency. The open wire 
line will thus be terminated in a low impedance. Jn these 
circumstances. if the feeder is a quarter-wave lo ng, o r ncar an 
odd multiple o f quarter-waves. the impedance a t the tuner 
will be high. But if the feeder is nca r a half-wave or multiple 
of half-waves, the impeda nce a t the tuner will be low. 

The high impedance can be coupled by cl ipping the feeder 
wires o n to Ll at or near the outer ends of the coil. C in 
Fig. 2. By moving the clips (keeping them equally each side of 
the centre of the coil) almost a ny impedance can be matched. 
until correct loading of the transmitter is obtained. 

If the tuner end of the line is low impedance. series tuning 
is preferable. For this, the parallel tuning capacitor is 
removed, and a single capacito r is used between each wire 
of the line and one end of the coil. as in Fig. 2(d). T hese 
capacitors must be separate, but can be ganged by an insu­
lated extension. 

The a .t.u. end of the feeder will have reactance, hut the 
tuner can normally acco mmodate this. a nd there sho uld be 
no real need to prune the line length. 

With the open wire tuned line, no ditrerence in results 
could be found by having the centre of Ll earthed (Fig. 
2(a)) or by earthing the rotor of the gang capacitor instead. 
as in Fig. I. When Ll was series tuned to obtain equal 
feeder currents. earthing the centre o f L1 had no a pparent 
effect. In Fig. 2(c) the two sectio ns of the capacitor in series 
naturally results in the total capacitance across the coil being 
halved. 

If the aerial is o perated on twice its fundamental frequency, 
the termination of the line with the aerial will be high im­
pedance. If the line is near a half-wave or multiple of half­
waves in length, the impedance at the tuner will then be high. 
But if the length is near an odd number o f quarter-waves, the 
impedance a t the tuner wi ll be low. It may thus be necessary 
to change the tuning arra ngements when operating the aerial 
on a difrerent band. The coil L I must be tapped. or changed, 
to suit the new band. 

The capacitor and coil in the a .t.u. can be adjusted by 
using it with a receiver and observing the signal strength 
meter. assuming the !liner is in circuit fo r both transmitting 
and receiving, and that a 75 o hm or similar input is used 
on the receiver. Stray reactances may give some d isparit) 
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Fla. 1. Alte rnative methods of couplin1 to the aerial feeder. 

168 

between seu ings of the aerial tuning unit fo r receiver a nd 
transmitter. Similar results were o btained with a range of 
coil inductance and capacitor values. provided resonance was 
possible. So me 25 pF to 75 pF or so actually in use for 14 
Mc/s seemed reasonable. A wide spaced two gang 50 pF 
capaci to r was variously tried as 100 pF (sections in parallel), 
50 pF, and 25 pF (sections in series). 

Harmonic Suppression 
As a half-wave dipole is three half-waves on its third 

ha rmonic, and can thus be fed at the centre with a low 
impedance line (e.g., 7 Mc{s dipole used o n 21 Mc/s) it is 
apparent that a 21 Mc/s dipole will be efrcctive a t 63 Mc/s. 
This is undesirable with T V channel frequencies adjacent to 
63 Mc/s. 

Assuming tha t there may be some third harmonic present 
in the 21 Mc/s transmitter output. it seems preferable to use 
a tuning uni t. which will reduce harmonic output to the 
feeder. 

The dipole with a low impedance feeder will not be effective 
at two or four times its fundamental frequency. as it will 
then be two o r fo ur ha lf-waves. and thus require a high 
impedance feed. In view of this, the usc of a tuning unit 
merely to aid harmonic suppression is less likely to be of 
importance when the offending harmonics arc even multiples 
o f the fundamen tal. 

When using the a .t.u. with an open wire line, stray 
capacity coupling between transmitter link and aeria l feeder 
needs to be avoided as much as possible. and the centre 
of the tuned coil can be earthed. A low pass filter or har­
monic suppressor in the co -axia l lead from transmiuer to 
tuner would be ad visable when harmo nics arc causing trouble. 
T he pi-output must be adjusted so that the filter is working 
at its correct impedance. It is no t proposed to describe 
fi lters here. as they are dealt with in the RSGB Amateur 
Radio Handbook. Details of single band half-wave filters 
are given on page4 1 o f the Radio Do/(/ R(juenct• Baak. 

Summary 
It is no t easy to evalua te results in such a way as to indicate 

what may happen in other circumstnnces. In the particular 
circumstnnces which have been described, TVI was extremely 
bad o n the home receiver when operating the transmitter 
o n 14 Mc/s with a dipole fed with co -axial cable from the 
pi-tank. When using the transmitter with the aerial tuning 
unit and an end-fed half-wave. T VI was equally bad. (This 
was an attempt to find if the harmonic suppression o f the 
tuner was usefu l with such an aerial. ) On changing to a 
dipole with balanced feeder, the TVI was reduec!d to the 
extent previously described, so that operation on 14 Mc/s 
did no t disturb users of the television receiver a t all. A 
7 Mc/s dipole operated with an open wire line was equally 
free from TVI troubles on 14 Mc/s. In a ll cases the aerials 
were sited in the same position, and no other changes were 
made to transmitter or TV receiver. 

Sto len Property- £100 Reward 

Belling and Lee Ltd. is offering a £100 reward, subject 
to the usual conditions. for informa tio n leading to the 
recovery of property sto len from tlleir test hut at C rews Hill , 
Hcrts .. on the night of November 24/25. The equipment 
comprises a Ro hde a nd Schwartz. calibrated measuring 
receiver No. 1282/26, a nd two aeria l ro tato rs. 

Anyone with information should contact the Personnel 
Manager, Belling & Lee Ltd., G reat Cambridge Road, 
Enfield, Middlesex. Telephone: Enfield 5393. 
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TECHNICAL TOPICS By PAT HAWKER, G3VA 

Class D Amplification High Gain Field Strlmgtll Meter Balanced Mixers 

Screen-grid Modulation BK Keying System VR Tubes and Zener Diodes 

Phase Locked Oscillators 'Transistor V.F.O. anti Modulation Meter 

A.M.JC.W.JS.S.B. Detector Audio Clipper/Filter 14 Mcfs Ground-Plane 

TO provide an introduction to new techniques currently 
attracting interest in ot her branches of radio and 

electronics. as well as presenting ci rcuits and ideas of immedi· 
ate applicatio n has always been the aim of Tee/mica/ Topics. 
So we make no apology for including this month several 
subjects whose value to amateur radio appears promising 
but has yet to be proved- though this will not stop us from 
squeezing in severa l circuits and hints for today"s equipment. 

Class D Amplification 
A term which is gradually spreading through the world of 

hi-fi, and which could well become equally significant for 
other types of a. f. amplifiers including modulators, is class D 
with pulse-width-modulation. The name class D was pro· 
posed by P. Baxandall (of tone-control fame) for this new 
type of semiconductor amplifier in wltich the amount of 
energy w:lStcd or dissipated in the output stage is rcdt1ced to 
an extremely small an1ount. T heoretically, this type of out­
put stage can approach 100 per cent etllciency: in practice 
with low-cost components somewhere around 95 per cent is 
achieved. 

This high efficiency means that the transistors can be 
operated with a much smaller heat sink (or none at a ll up to 
about 10 watts) than would be needed for the conventional 
class B output stage; alternatively much more audio output 
can be obtained from low power transistors. On the other 
hand. such transistors must be capable of operating at higher 
frequencies than would be needed with conventional audio 
circu.its, and the circuits themselves tend to appear rather 
more complex. 

Current interest in this system stems from a detailed article 
by D. R. Bin in Wireless Wurld (February 1963) and the 
appearance last year of a kit amplifier for hi-fi applications­
the grapevine also sugge.~ts that other class 0 amplifiers will 
be appearing before long. The basic technique was, however, 
outlined in a patent taken out by B. D. Bedford of 
Schnectady and BT-H as long ago as 1931 and intended to 
permit a.f. amplification with .. vapour electric discharge 
valves." However it appears that the techniques never 
proved economic with valves or thyratrom (gas-filled 
triodes) and we have had to await the development of semi­
conductors with good h.f. performance for their pract ical 
application. 

Briefly. the system uses a modulated pulse to allow the 
output devices (which are not necessarily transistors) to act 
simply as high-speed switches- that is to say either fully 
conducting or fully tlLrned olf. The astute reader may already 
have recalled that th is is how we operate tra nsistors in the 
highly efficient d.c.-to-d.c. inverters used for mobile opera­
tion. and tha t a valve r.f. amplifier using a near square wave 
input waveform and capable of efficiencies of 90-95 per cent 
was developed by a Marconi engineer some years ago (see 
TT, Aprill959). 

In the class D a.f. amplifier a continuous train of pulses 
is generated at a pulse repetition rate well above audibility. 
typically about 50 kc/s. These pulses are then modulated 
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by the audio signal which we wish to amplify. usually in the 
form o f pulse widrh modulariou (more often known in the 
States as pu/.1·e durariou modu/llfiou). This is one of the 
standard methods of modulating pulses, with the modulating 
signal increasing or decreasing the precise duration of the 
pulses about their standard value: put in another way this 
produces a change in the mark-to-space ratio. 

There are severa l ways in which such modulation ca.n be 
carried out fairly simply. the most common being to start 
with a sawtooth or triangular waveform (e.g., from a blocking 
oscillator) and then to use this wave in combination with the 
applied audio signal to turn tt voltage-sensitive stage on and 
olf. Such a stage might consist of a Schmidt trigger or lo ng­
tailed pair. or some of the other circuits more often used in 
radar and industrial electronics than in radio. 

Once we have obtained a p.w.m. signal it can be a mplified 
by a stage in which the semiconductors are biased to act 
solely as switches; the audio information can subsequently 
be recovered, for example by passing the output through 
a low-pass filter into a loudspeaker or, alternatively, a 
transmiuer. 

At first sight, it may seem surprising that an on-olf switch 
can act as an amplifier, but this is now e.stablished practice 
in many branches of electronics. Think of any circuit con­
taining a relay: here a small amount of power can be used to 
control a much larger current, and this by definition is a 
form of amplifier. 

For a.f. work, we could not easily use a conventional 
mechanical relay with its fairly sluggish action. but electronic 
switches can readily handle the speeds involved. So by 
providing a pair of transistors as a high-speed switcll (as in 
d.c./d.c. inverters) we can an1plify our pulsed waveform with­
out destroying or distorting the a .f. information it contains. 
and arrange to recover this a.f. by using the mark/space 
ratio changes. Little power is dissipated in the transistors 
since, in effect. they are acting as a pair of switch contacts. 

Since such a circuit- with one or other of the output 
transistors always switched .. on " - has an extremely low 
source resistance, various forms of distortion which are 
troublesome in conventional amplifiers can. in theory, be 
greatly reduced. 

Here. then, are all the elements of a high quality audio 
amplifier with the output stage drawing from the supply 
very litt le more power than i~ delivered as o utput. making it 
economical to run equipment from dry batteries. In practice, 
we gather, it is not as simple as it sounds from the above 
outline to design class D amplifiers with low distortion, a~ 
there are various troubles involved in preventing the side­
bands produced during the pulse modulation process from 
extending downwards into the audio band. 

Within the basic framework , there are clearly many dillcr­
ent ways of arranging the circuits. A practical circuit by 
K. C. Johnson was published in Wireless World (March 
1963). 

An interesting point is that the use of these pulse tech­
niques opens up the way for the application of other semi-
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S SENSITIVITY 

I·SV 

Fir. I. H irh rain field strenath meter by WA4DXP. TRI and TRl 
may be any type of aeneral purpose a.f. transistor. 

conductor devices for a.f. amplification. including silicon­
controlled rectifiers. p·n·p·n switches. avalanche transistors 
etc. 

ll is still too early to say whether class D will ever be used 
widcl)' for public address or for Amateur Radio modulators. 
but clearly there are interesting possibilities opening up. 

Apart from the original Wirele.v.1· World article. there have 
been several series of articles on class D in the US journal 
Audio. 

H igh Gain Fie ld Strength Meter 
Most sensitive field strength meters usc a tuned circuit with 

its allcndant need for plug-in or switched coils. Alternatively 
untuned diode circui ts arc used but need a lot of r.f. to give 
good readings. In CQ (January, 1965) WA4DXP describes 
an untuned unit in which high sensitivity is achieved by 
incorporating a transistor amplifier operating from a 1·5-volt 
cell : see Fig. I. Although the original model uses a 500 ,.A 
f.s.d. meter. it is stated that an I mA f.s.d. meter could 
be used. High impedance headphones in place of the meter 
allow the unit to function as an a.m. monitor. 

Balanced Mixers 
Many of the techniques which are commonly associated 

with s.s.b. arc gradually filtering into equipment for all 
modes. We were interested to sec in G2DAFs January 
column his account of the General Electric double-balanced 
mixer. as we have recently come acros.~ increasing evidence 
that various forms of balanced mixers may play an important 
role in reducing susceptibility of h.f. and v.h.f. receivers to 
cross-modulation. 

The W2PUL circuit using a 7360 beam denection valve 
CIT, December 1963) has started many people thinking about 
t~is subject afrcsn-and this interest is paralleled in profes· 
s1onal equipment, particularly as a means of improving cross­
modulation characteristics with semiconductor receivers. 

For example, we recently noted (Electrical Comnumica­
tions, Vol. 39, No. 3. 1964) that a new all-semiconductor 
mobile v.h.f. two-way radio developed in Europe uses a 
diode ring modulator (a circuit well-known to s.s.b. enthllSi­
asts) as the first mixer. It is claimed that '' the careful design 

IF OUTPUT 
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Fia. 2. Rint mo:iuf•cor used as the first mixer in the receiver section 
of a v.h.f. .alf·transistor two-w.ay radio. 
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of receiver input circuits, particularly the use of a ring 
balanced modulator instead or a transistor has considerably 
improved the spurious response, the intcrmodulation and the 
blocking characteristics." This particular circuit (Fig. 2) 
uses widcband transformers with ferrite cores and having 
very low leakage inductance to cover the full range of 55-180 
Mc/s without tuning the stage. 

The authors provide a graph showing substantial improve­
ment of cross-modula tion with the diode ring as compared 
with a drift transistor mixer- blocking is reduced to less than 
one-half of that of the transistor. 

An h.f. semiconductor receiver described in Philips Telt•­
commtmicmion Review (August 1964) reduces cross-modula­
tion by incorporating a novel gain control stage immediately 
after the first r.f. amplifier and then using a balanced mixer 
comprising two transistors. A balanced mixer was used in 
the special low cross-modulation h.f. receiver described at the 
l EE in 1963 by GEC (sec RSGB B uLLETIN, September 1963, 
page 165). 

We also happened to come across an old but still valid 
article o n mixers in Proc. IRE (December, 1946) in which it is 
claimed that the noise generated in push-pull mixer stages is 
lower than when using single valves or the same type- and 
we believe this idea was later argued with considerable heat 
by v.h.f. enthusiasts. There is however little doubt that they 
can handle stro nger signals before cross-modulation 
becomes troublesome. This particular article also contained 
a thought-provoking statement that it is possible by correct 
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Fia. l . Screen-s rid modulation usinr a neon tube, by DL6KS/DJ8ZU. 

application of feedback to much reduce the equivalent noise 
resistance value of multigrid mixers (quoting from 80.000 to 
around 3,000 ohms) by putting suitable impedance in the 
cathode lead. We wonder if any work on these lines-which 
suggest the possibility o f low noise h.f. multigrid mixers-has 
been done in the intervening twenty years? 

Screen-grid Modulation 
The usc of VR-tubcs or neon bulbs to provide voltage 

dropping for screen-grid circuits has been referred to several 
times in n· (e.g. August 1961 , April 1961) and two further 
applications of this type appear in DL-QTC (October 1964). 

DL6KS and DJ8ZU usc the idea as a means of taking 
the bugs out of screen grid modulation (generally regarded as 
tricky to adjust for optimum results) and to provide a form 
~f controllcd-c.~rrier effect. Fig. 3 shows the circuit as given 
111 tile German JOurnal. although there is no indication of the 
type of p.a. valve in usc. On modulation peaks the screen 
voltage on the p.a. rises to that used for c.w. operation. 

If our dictionary-aided reading of the original article is 
correct. we gather that DJSZU points out that although the 
system worked very satisfactorily wi th a particular type o f 
n~n switching _tube (a type GR21 made by Cerberus o f 
Swuzcrl~nd) wh1ch happened to be at hand, it has not been 
tested w1th any of the usual types of VR tube. 

It is thus possible that some experimenting with various 
types of neon or VR tubes may be needed, although there 
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Fie. 4. Break-in keyincsystem described by H B9QO in DL-QTC. Any 
t ype of miniature triode can be used for VI. 

would seem to be no fundamental reason why almost any type 
should not work. Perhaps any member who gets good results 
with the system will drop a line on the type of neon, etc .• so 
that this can be passed on to other readers. 

Break-in Keying Syst em 
The use or a VR-tube to provide clickless and spacer-less 

screen keying was described in IT or April 1961, and the 
same basic idea turns up in the same issue of DL-QTC from 
H B9QO to provide a simple BK system with receiver muting: 
sec Fig. 4. A negative supply of about 20-30 volts is required, 
but this can often be obtained from the transmitter bias. 
T he neon tube can be a small NE51, NE2, etc. for screen 
currents below 2 mA and an 85-volt VR tube for greater 
currcnls. With the key up the current through VI, and hence 
R I , is sufficient to lower the voltage on the anode of VI 
below the striking voltage or the neon: when down, V I is 
biased back and the neon strikes. putting voltage on to the 
v.f.o. screen, wi th an adjustable muting voltage applied to 
the receiver. 

We have the feeling that some care may be needed with 
this arrangement if chirp and clicks arc to be avoided, since 
subsequent class C stages in the transmitter can sharpen 
up the waveform and re-introduce clicks (this and related 
problems and solutions were discussed in TT, April 1961) 
and if the p.a. has appreciable standing current there will be 
noise radiation. Provided all these points arc kept in mind, 
however, such an arrangement could prove a ve1y convenient 
operating aid. 

Vo ltage Regulatio n 
Most of us have long acted on the assuml)tion that an easy 

way of improving the stability or an oscillator is simply to 
operate it from a supply stabilised by a VR-tube for valve 
circuits or the corresponding Zener diode for transistors. 
The actual characteristics of these devices are usually taken 
pretty much for gramed. 

But in QST(October 1964) W6UGA shows there is a good 
deal more to VR-tube characteristics than one often thinks. 
and that one can run into unexpected troubles. He shows 
that the characteristics can take the form or a hysteresis 
loop, appreciably reducing the degree of voltage stabi lisation 
if the tube is made to operate over too wide a current range. 
This can also lead to a form of relaxation oscillation if 
capacitances greater than about 0·1 1-4F are connected in 
parallel with the tube. 

Some unexpected problems can similarly arise with Zener 
diodes and this is underlined in a note from Reg Ham mans. 
G21G, who writes: 

"An effect which puzzled me for a few hours some months 
ago concerns the worsening of the voltage/ frequency co­
efficient of a v.f.o. due to the introduction of a Zener diode. 
I had constructed a 1·7 Mc/s transistor v.f.o. and had suc­
ceeded in getting this to function within 200-300 c/s with a 
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variable voltage power supply rrom 16V all the way down 
to 2V. Thus the addition of a Zener diode represented a bit 
of lily painting but was thought worthwhile for mobile 
operation. 

"You can imagine my surprise when I found that the 
situation got violemly worse with the Zener. A check showed 
that the voltage was remaining constant at - 9V (the Zener 
diode voltage) when the supply varied from - 16 to - II V. 
but the frequency was changing by several kc/s. 

··After some thought I came to the conclusion that the 
Zener diode, whose impedance is both quite low and dis­
tinct ly variable with voltage, was acting as a variable shunt 
across the 0·1 1•F by-pass capacitor used to complete the r.f. 
return path from collector to emitter via ground. There may 
also have been some variable capacitance with change of 
current but this would have been quite small compared with 
the 0·1 1-4F. But the reactance of 0·1 ,,F on I· 7 M c/s is about 
I ohm which is not by any means low enough to allow one 
to ignore the impedance of the Zener diode which can be as 
low as 5 ohms. 

.. My solution was to separate the diode from the bypass 
capacitor by a small r.r. choke which thus holds off the 
variable Zener impedance from the r.r. path.'' 

Tra nsistor Tra nsm itter 
Following on the various notes on transistor transmitters in 

TT, R. C. Marshall, G3SBA recent ly sent along the circuit 

~--.--1~--~9~.1~V------~--------P-~NV~~ -12V 
6800pF I·BK 

ISK 
6800pF 

r-- ---- ---, 
I II I 
I I 

IOOOpF I 
POLY OR I ISK 

HICA I 
I I 
I I 
I I 

176+20BpF 

Fie. 5. Serie s-tu ned transistor osci llator use d by G3SBA. A c rystal 
oscillator can be substituted fo r L-C. 

diagram of the 10-watt all-transistor pbone/c.w. unit which 
he has been using on 1·8 Mc/s during the past year. There 
are a number or useful features in this rig, and we are sure 
that many readers would like to sec a full-length article 
on it (How about it G3SBA ?-EDITOI~). The p.a. uses three 
n-p-11 transistors in the common emitter. earthed collector 
arrangemcm of the type described in IT (November 1964); 
a super-alpha pair in the first a.f. stage to permit direct 
coupling to a crystal microphone; a v.f.o. (Fig. 5) with 
a series-tuned circuit that can be directly replaced by a crystal 
and an ingenious modulation indicator using a peak rectifier 
(CR I) which turns off a transistor at approximately 95 per 
cent modulation causing the transmitter ON pilot light to be 

-12V 

TRANSMITTER 

r---------""9"'--• -12 v 
PILOT 
LAMP 
IZV 60mA 

Fie. 6. A n ove_rmodufation indicator used by GlSBA. 
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temporarily extinguished (sec Fig. 6). Ulllh p.a. ;~nd bufl"er 
~tages are modulated. 

Phase Locked O scillator s 
G. E. C ripps, G3DWW draws attention to a recent 

National advertisement in QST describing the phase lock 
frequency synthesizer used in the new HR0-500 and wonders 
whether this technique could be used to stabilize a v.r.o. 
The short answer is that this can certainly be done (the 
principle is used in several British commercial synthesizers) 
but it should not be forgotten that one still has to provide a 
stable reference signal to which the v.f.o. can be locked. If 
fairly small discrete steps arc required, this spectrum genera­
tor is inevitably fairly complex and rcsulls in a frequency 
synthesizer which , though perhaps less complicated than the 
type where all output frequencies are directly derived from a 
single high-stability quartz oscilla tor. is still not a particu­
larly simple type of device. 

A phase lock circuit is basically the same type of arrange­
ment used for many years for automatic frequency control 
and for television .. flywheel .. synchronisation using a n error 
signal from a discriminatOr to provide correction of a local 
osci lla to r (in the HRO by means of a variable-capacita nce 
diode). With phase rather than frequency discriminato rs the 
synchronization can be extremely accura te. tho ugh as 
indicated a phase discrimina to r needs a local reference 
signal to compare with the contro lled signal. We have a feel­
ing that phase-locked frequency synthesizers wi ll in fact find 
some usc in amateur transmitter , receivers and particularly 
transceivers, but it would be wrong to suggest that this is 
an easy way of obtaining a stable signal. 

On the subject of frequency synthesizers, we saw recently 
the compact module used in the new Rcdifon G R345 
transistorized s.s.b./ a.rn. pack-set. This has about 40 
cryswls and provides a n output at I kc/s intervals from 
2 to 12 Mc/s with a stability of about ± 25 c/s. using a 
temperature-compensated reference oscillator fo r zero-beat 
selling. But the synthesizer, we were told. accoums for 
more than half the to tal cost o f around £1.500. It has been 
developed by Redifo n to replace a phase-lock type syn­
thesizer used in the original Hughes version of this pack-set 
(sec 7T, June, 1963). 

Another application of phase locking, which may also 
prove of great value, is described in QST(September, 1964), 
where it is shown how a receiver i.r. strip can be .. locked .. 
on to the carrier of an incoming signal. making it possible to 
usc extremely narrow-band filters even at v.h.f. and above. 
This phase-lock-detectOr system has so far found its main 
usc in space communications. since it allows the reception 
of extremely weak signals due to the improved noise per­
formance of the narrow passband. For amateurs it could be 
applied to moonbounce. 

The particular .. polylock .. ~ystem describt:d by WSFKC 
is claimed to be capable of detector bandwidths much smaller 
than 10 c/s, with sensitivities better than 0·01 ,..v. 

But. at least in the form described, the technique is not 
suitable for general use in crowded amateur bands, sine: 
the receiver would tend to lock o n to interfering signals. 
There is however scope for considerable experimental work 
in this field. 

The receiver is in effect continuo usly servo-tuned to the 
strongest signa l within its main passband in o rder to com­
pensate for any frequency c hanges in the signal (e.g .. Doppler 
effect) or in the receiver. The three basic clements are a phase 
detector, a loop filter and a voltage-controlled oscillator 
(usually with a variable capacitance diode). A further general 
introductory article .. Primer on Phase-locked Loops .. 
appeared in Elet:tronic: De.tigu {July 20, 1964). 

Combined A.M./C.W.JS.S.B. Detector 
T he new a.m./s.s.b. detector published in TT (January 

1965) certainly a ttracted considerable attention, but also 
illustrated one o f the pro blems in compiling IT-how to 
avoid errors in the original publication . In practice we do 
sometimes manage to catch self-evident errors of this type. 
but some inevi tably slip th ro ugh. 

We must therefore mention that the January 1965 issue of 
Raclio-E.Iecrronics contains a letter fro m the o riginator of the 
circui t- J . E. Steup-pointing out that the i.f. fi lter choke 
should be I millihenry and no t I microhenry (we should 
have spotted this one) and the capacitor for slow a.g.c. 
should be 0·1 ,..F and not I ,.F. lie also states that the 
I K ohms resistors in the anode and screen circuits are for 
Isolation. Exact values will depend on supply voltage. other 
circui ts etc. 

T he usc of a I N91 diode has also been queried; we can 
only say that this is the type specillcd in the original article 
and that nothing is said on this point by the inventor. H ow­
ever, we see no reason why a ny reasonably similar type of 
diode should no t be used. 

Audio Clipper/Filter 
From time to time several add-on speech compression 

units have been included in TT. but we cannot recollect 
having provided any similar details of clipper units. To put 
this right. Fig. 7 comes from Fuuk-Tedmik (No. 2, 1965) 
and in the original design included a compact power supply 
so that the whole unit was self-contained. Provi' ion is made 
for adjustment of the clipping levels o n both negative and 
positive peaks. T he low pass filter in the output removes the 
splatter components and also restricts the main a.f. passband 
to about 300-3,000 c/s. If the unit i to be placed ahe-ad of the 
main speech amplifier some care may be needed to prevent 
hum pick-up: in the original power pack the 6·3-volt heater 

Fir. 7.' Peak·<lipper and low•pa .. fllter for uae ahea d or a op .. ch a mpllfler, from a Funk· Te cknik deoir n . VI , ECC8l. 
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winding is grounded by the rotor of a 100-ohm variable 
resistor across the winding, as is commonly done in hi-fi 
practice. 

14 Mc{s Ground-Plane 
Some time ago OZ5S in Copenhagen kindly sent along a 

note on the 14 Mc/s ground plane which he warmly recom­
mends as a s imple aerial particularly suitable for c.w. DX 
working and which he points out has never been mentioned 
in TT. This omission has been because this type of aerial 
can be found in the various ha ndbooks including the RSGB 
Ammeur Radio Handbook. However it is quite likely that 
there arc some readers who arc a bit hazy on constructional 
aspects so we arc reproducing some points from OZ5S's 
lcuer. 

The radiator is self-supporting a nd made from aluminium 
tubing, length 5· 1 metres ( 16ft. II in.) for 14 Mc/s. The four 

50.0 COAX 
(RG8U) 

RADIATOR 

Fia. 8. Ground·plane aerial recommended by OZSS. The: radial~ are 
rouahly at 90 spacina. 

radials a rc made from hard drawn copper wire each 5·25 
metres (17 ft. 2A in.) long, with insulators at tho ends. and 
guy wires to suppo rt points. The radimo r is insulated from 
the fixing mount with the inner core or the 50-ohm co-ax 
soldered or bolted to the end. The radials arc soldered to 
a copper ring together with the braid of the co-ax and kept 
well apart from the vertical clement and the inner core of the 
co-ax. Usually the vertical element is mo unted on a chimney 
stack with the radials sloping down to the roof corners of the 
house. at a tilt depending upon the angle o f the roof. How­
ever, it should be noted that the feedpoint impedance 
increases with the slope of the radials but matches 50 o hms 
very well when they arc at an angle of about 120 to the 
radiator. If mounted o n a flat roof, some matching device 
may be needed since the reedpoint impedance wi ll be only 
about 20-30 ohms. Dimensions can be scaled up or down for 
other bands. OZSS has worked over 150 countries using 
.100 walls with this type of aerial. 

At G3VA we have a lways noticed that 14 Mc/s signals 
from European stations using ground planes come in during 
those hazy summer daytime weak-signal conditions with a 
much louder thump than other stations. although we use 
a horizo ntally polarized receiving aerial. One theory is tha t 
they have high angle radiation off the radia ls as well as low 
angle radiation o ff the element. but this theory is not 
altogether satisfying, since in that case why are they louder 
than stations using low horizontal dipoles-and why is the 
effect noticed only under c.:rtain conditions? 

Claims for RSGB Certificates 
Members are reminded that claims for RSG B Certificates 

should be sent direct to Headquarters. Claims are ack­
nowledged o n arrival and passed to the Honorary Certi­
ficates Manager for attention. 
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Easing Coaxial Connectors 

Many amateurs will no doubt have found that from time 
to time cont:entric plugs and sockets such as the well-known 
Belling-Lee type get stitf and dilficuh to remove, particularly 
if they have been undisturbed for a long time in slightly 
damp surroundings. such as are often experienced m a 
typical garden shack during the winter months. The nickel­
plated sleeve becomes rough and tarnished, making it 
q uire a task to wi thdraw 111c plug without stra ining the 
socket. punicularly if as so often seems to be the case, it is 
located in an inaccessible position at the rear of a rack or 
chassis. 

The plug must be a firm lit to ensure good contact, and oil 
hardly seems to be the right thing, as it either disappears 
quite quickly, or if more generously applied is apt to collect 
dirt and form a gummy mess! A t G6GR plugs are used forthe 
quick change of aerial arrays, and a variety of lubricants have 
been tried to overcome this difficulty. An excellent remedy 
appears to be the use of a very small quantity of the molyb­
denum disulphide lubricants now 'becoming popular for car 
engines. such as Molyslip, Molyspecd, etc, or the correspond­
ing greases. The e tlect is magical, and seems to last inde­
finitely without mess, perhaps because the molybdenum 
compounds ar~ claimed to combine with or plate the surface 
of the metal. so that a fi lm remains permanently deposited 
upon the mating surfaces of the plug and socket. Careful 
tests with a low-reading ohmeter fail to show any appreciable 
resistance. which is in fact far lower than it can be from a 
dry tarnished plug, when quite a high and very variable 
resistance can often be measured. It would be interesting to 
know whether other readers have found an even better 
material for this purpose. 

- Ernest Gardiner, G6GR 

Contact Required 

Paddy Gunasekera, 4S7PB, would welcome a sked with 
a London amateur, particularly someone living in the a rea of 
Palace Roau. Lo ndo n, N.S. He operutcs a t present on c.w., 
running 40 walls on 14 Mc/s, but expects to be equipped for 
s.s.b. sho rtly. Anyone who would like to arrange a contact 
should write to 4S7PB at 9/ 1 Clacsscn Place, Colombo 5, 
Ceylon. 

SAID LONG AGO 

.. In (September). 191.3, the Wireless Society of 
London carne into being and Mr Campbell Swinton 
bec;u11c its first President. A grcut historic meeting 

1 was held in th is building shortly afterwards (January, 
1914) when a special message which was being received 
from the Eiffel Tower was interrupted by one from the 
Admiralty. Mr Campbell Swinton to ld us that he had 
tried to arrange that this message should not be 
jammed and he was promised that it would not be 
interfered with unless there was some message of 

, importance to be issued. In view of the interruption, 
h.: said he could only co nclude 1 hat either Mr Winston 
Churchill had resigned or that War had broken out. 
Unfortuna tely this prophecy \ytjS only too true for the 
War did break out shortly afterwards.'' 

Henry Bevan :swift, 'AMIEE, G2TI (President 
1931-33). In his Presidential Address to 
Members at the Institution of Electrical 
Engineers. London. january 30, 1931. 

J. C. 
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Up the Pole 
w ith ALEC D. VANCE 

DEFiNITELY giving up mobile. Dead dicey in Daisey. 
Funny thing-police car now permanently parked at 

end of street. 
Going v.h.f. and join Technical Types. Old 3YYY reckons 

my sigs sure will cause a stir on 2. Says there' ll be a big 
clamour lor my green and purple hand drawn QSL's. Will 
get some more ink. Wasn't a "Boy Scout for no thing. 

Must have a beam. Order 32 element " Long John "array 
from Ezeebild Kits, complete with special super de-luxe 
spring loaded self erecting lightweight pole in rubberized low 
loss plastic incorporating patented .. Deffiant •· self-locking 
joints. 30 in . when collapsed. 35ft. when open. Guaranteed 
fully open in 1·5 sees. Complete with profusely illustrated 
instruction manual of 240 pages. Can be built in a couple of 
hours. Lots of testimonials from well known bods like: S. 
Tuckfast, B. L. Ownover, and that genius, Sydney W. 
Earingard. 

Where do I park it? Got to.be real high. Idea ! ! ! Nip 
round and chat up old dutch next door. Can lash it to 
chimney. Will run co-ax down flue to shack. Dead clever 
this. Can see it now. All fixed. Press bullon and .. . 
Bingo ! ! .. . there it is-35 ft. above roof. 

Lug out ladders. Nip up to chimney. Now let me see ... 
six pots in a line. Which goes to shack 1 Brainwave ! Nip 
down. Tie brick to long string. Tell XYL to watch shack 
fireplace for brick. When seen, yank string. Nip up. Heave 
brick down most likely pot. Lower away. Brick gets stuck. 
Up-down. Up-down. Up-down. Loud crunch-balance of 
string smartly disappears accompanied by rumbling noise 
like thunder. No lug on string. Pull back brick. Gets stuck 
again. Pull like mad-Ping ! ! String exits chimney like 
greased lightning but no brick. One helluva clauer from 
inside chimney followed by a faint scream. Nip dowr.. 
Arrive at ground level as o ld dutch next door rockets out of 
house yelling and hollering blue murder and smothered from 
head to foot in soot. 

Wraps her copious body a ll round me. I get the gen. 
Dozing. Funny noise like rills. Fireplace belches soot. Odd 
sight. Brick swinging gently in fireplace. Suddenly it disap­
pears. Noise like busted piano string and ... Wham ! ! ... 
soot and a shower of bricks roar out of fireplace. 

Rcdecorations-deaning carpets, curtains and upholstery 
plus new outfit a.nd hair-do. £98 J6s. 7d. 

Saturday morning. Having a crafty jar. Bell rings. Peep 
through cunains. Not PO or Mr. TVl. Safe to open door. 
Pint sized BR man with whacking great cardboard box every 
bit 01' 20ft. long and 3ft. square proclaiming:'' EZf.EOILD­
the last word in Aerials.'' 

"Sign 12." I do. 
·• Cor lummey mate-<lon't want no more o' em ! ! " 
"Why, is it heavy?" 
" Cor lummey no ! ! Took free perishing days to work 

'art 'ow to get it 'art 'orf railway wagon. Like to meet 
perisher wot got it in ---Cor mate ! I- - Foreman 
wuz took sick after a couple o' days -- Cor mate ! ! 
----Cor I! ! !" 

Departs still mumbling': 
Lumber it up sideway. Excitedly open lid. Promptly get 

smothered in wood wool. Rummage around wierd metal bits 
for manual. Half street decorated in wood wool. Find it. 
Some manual. 55 pages advertising. 180 pages of praise for 
Ezeebild. Five pages instructions-three clipped in upside 
down. Looks easy. 

Fill dustbin with wood wool. Amount in box looks un­
changed. Fill buckets, bowls, carriers, paper bags, shopping 
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baskets, rucksack, coal bunker, sink, bath, saucepans and 
bread bin. 

Find smallish package marked-" Danger-Open with the 
greatest care-Treat like e11plosive." Cautiously lift it out. 
Sec another label ' ' PRONTO SUPER Sl'EED POLE-another 
Ezeebild first." Gingerly put it down. Delicately remove lid. 
Big red notice-" Due to a number of unfortunate accidents 
do not unpack this pole indoors." Oh Crikey ! I 

Slap aerial together. Odd design. Not like picture. 
Obviously modified. Rods alternate between vertical and 
horizontal. Radiator got squashed in packing. Looke<l like 
a trombone. Soon had it back in a circle. Bit kinky-more of 
an octagon really. 

Nip up and fix chimney lashing. S . . I .. o .. w .. I .. y 
take up and fit Pronto Pole. Get in a right o ld tangle with 
aerial. Twice elements shot up trouser legs. End of boom 
got wedged in rainwater pipe. Big fight to get it out. Belted 
with rain. Soaked to skin. When filled, sun shone. 

All systems go!-Count down-Blast off! ! and all that 
jaz.2.. Press button at base of pole. Aerial whizzes up to 35 ft. 
-then straight down again. Nearly got a right old smack on 
the nut. Push bullon again. Zipp-unzipp. Zipp-unzipp. 
Cor lummey, as my BR friend would say, more like a perish­
ing Yo-Yo. D iscover tiny not ice near button. " Push and 
release smartly." Now they tell me! Do this. Clunk. There 
it is up at 35ft. gently swaying in the breeze. A real technical 
type aerial installation. 

Two metres-Here I come ! ! 
P.S. For a change, there is no moral to this tale. 

BOOK REVIEWS 
ELECTRONIC CIRCUITS HANDBOOK. By T . Kneital, 

WB2AAI. Published by Cowan Publishing Corp. 126 
pages,6 in. x 9 in. Available from RSGB Publications. 
Price 23s. 6d. post paid. 

This book contains a collection of many types of circuits, 
for which the basic electrical details have been provided, but 
generally there is no theoretical explanation or mechanical 
layout. The chapter headings are: Construct ion; Modula­
tion Circuits; Transmitters ; Power Supplies; Frequency 
Control; C.W.; Receivers/Converters; Receiver Accessories; 
Test Gear and Indicators; Interference Eliminators and 
Experimental Circuits. Some of the components used are 
identified only by a US manufacturer's reference which may 
occasionally cause difficulty. but notwithstanding tllis and 
the few circuits dealing with Citizens' Band or II m equipment 
and high power finals, the volume contains a great deal of 
useful information in a readily digestible form. 

ANTENNA ROUNDUP. Edited by Art Seidman, K2.BUS. 
Published by Cowan Publishing Corp. J60 page.s, 
6 in. x 9 in. Available from RSGB Publications. Price 
23s. 6d. post paid. 

The discerning reader may have noticed that the chapter 
headings of the second volume of CQ Anthology do not 
include aerials. It is explained tllat the number of first class 
aerial articles appearing in CQ Magazine during the period 
covered by the Amhology was sufficient to warrant the pre­
paration of a separate book containing the best of CQ on 
aerials during the years 1950 to 1961. Chapter headings are: 
Antenna Theory; Y.H .F. Antennas; "Beams, Quads and 
Horizontals; Vertical and Mobile Antennas and Accessories. 
The article dealing with a full size three element beam on 
7 Mc/s is unlikely to have many readers, but there is a 
considerable amount of worthwhile information appearing 
under such headings as .. Understanding V.H.F. Antennas;" 
''Three Band Minibcam" and "Antennascope-54." This 
volume is attractively produced and durably bound. R.F.S. 
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Single Sideband 
By G. R. B. THORNLEY, G2DAF• 

NOTWITHSTANDI NG the fact that the use of commer­
cially manufactured amateur equipment is on the 

increase-and there may be good reasons for this such as 
living in digs, the lack of workshop facilities, or even genuine 
lack of spare time-many real amateurs in the full meaning 
of the word, still prefer to build their own. For this reason 
BULLETI N readers are still particularly interested in hearing 
about the o ther man's efforts. 

VI V2 V3 

12AT7 I2AU7 r- 12AX7 B·S Mcfs 
AUDIO - 1

/2 AUDIO BALANCED -- CRYSTAL 
AMPLIFI£R 1/z CARR. OSC. r- MODULATOR FILTER 

Some time ago GM3C£X was kind enough to forward 
tails of his new h.f. filter sideband transmitter. This design 
s a number of features that make it attractive to the new-

de 
ha 
co mer ~o s.s.b. '~ho woul~ like to have a go at an ·• ~II band " 
transmttter but ts put oil by the apparent complextty of the 
multiple frequency translation processes in designs such as 
the G2DAF. 

The GMJCIX S.S.B. Transmitte r 
Tbe block diagram is shown irt Fig. I, i'uid it \viii be seen 

that, (i) there arc a total o r seven valves only, (ii) there is only 
one mixing process to cover five amateur bands, (iii) tbc 
sideband filter is simple to construct and makes use of 
surplus Ff243 crystals, (iv) the v.f.o. uses one triode valve 
envelope as oscillator plus cathode follower and an ingeni-

• S Janice Orive, Fulwood, Preston. Lanes. 

(a ) 

(b) 
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ous switched ·• tank·· circuit covering the required four 
ranges with equal bandspread on each. 

A straightforward resistance-capacity coupled audio 
amplifier, VI and the first half of V2 feed audio in push-pull 
via a small a.f. transformer to the balanced modulator V3. 
This is followed by a two half-lattice filter using Ff243 
crystals on a nominal frequency o r 8·5 Mcjs. 

The balanced modulato r and filler· circuitry is shown in 
Fig. 2(a). Tl is a modified 9· 72 Mc/s surplus v.h.f. i.f. trans­
former with the original windings removed and replaced by a 
primary o r 14 turns + 14 turns centre tapped of 26 s.w.g. 
enamelled wire close wound with a gap in the centre of ll in. 
to accommodate the secondary of 12 turns of 36 s.w.g. 
enamelled wire. 

V4 vs V7 

611W7 6&E6 5763 

f--- AMPLIFIER - MIXER -- CLASS A -AMPLIFIER 

~ 
V6 12AU7 VFO 
SWITCHED ON FUNDAMENTALS 

S·S Mc/s FOR 20 METRES 
IS·SHe/s FOR 7 METRES 
IZ•SMc/• FOR IS&80 METRES 
19· S Mc/s FOR let METRES 

Fig, I . Block diasram of the GMJCIX five band exciter. 

The FT243 crystals arc matched in frequency- in two 
pairs-by etching with ammonium bifluoride with a spacing 
(between pairs) o f 1·6 kc/s. G M3CIX states that the choice 
of 8·5 Mc/s for the filter nominal frequency was made mainly 
from the harmonic po int of view: that is, harmonics of the 
v.f.o. sweeping across the television i.f. of 34-38 Mc/s or the 
local transmiuing channel of 53-57 Mc/s. 

As shown in Fig. 2(b) the v.f.o. uses a 12AU7 valve, the first 
half of which is a Hanley oscillator and the second half a 
cathode follower feeding into the 6BE6 mixer. For the sake 
of circuit clarity~two coils only are shown. Each coil has a 

Fig. l(:a). Circuit of the llAX7 
balanced modulator, showing the 
method of coupling into the h .f. 
crystal filter. L l is bifilar wound. 
with 26 d ouble. turns of 28 s.w.g. 
e nam. wire on a ferrite tor oidal 
core of I in. intern;;al dioameter. 
See text for details of the r.f. 

t r;ansformer (Tl). 

Fir. 2(b). V :f.o. circuit showinr the 
method of switching to obtain the 
desired four ranacs. For clarity, 
only two coi ls are show n. Sl,l and 
3 are Yaxley I pole, 4 way wafers 

can&ed on a common shaft. 
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lcmpcralurc compensaling capacilor C,, a band scning 
capacilor C l and a series paddcr capacily c •. The paddcr 
func lion is lo spread and compcnsalc lhc !racking so 1ha1 
each band covers lhe same sweep of the main v.f.o. luning. 
No allempt has been made to make the scales coincide 
exac tly, allhough the ranges all start toge1her a1 the I. f. edge 
o f each band. 

8 ·S MC1$ 
CARRIER 
CRYSTA L 

BALANCED 
MODULATOR 
GRIDS 

Fie. l. Carrier oscillator . The SO pf air s paced var-iable capacitor 
allows the crystal to be .. pulled" on to t he corr ect frequency. 

The carrier oscillator shown in Fig. 3 is a straightfo rward 
Miller circuit wi1h a small pre-set trimmer in shunt with the 
crystal 10 a llow the crystal to be " pulled " s lightly for final 
posilioning in relation to the filter passband. A tightly 
coupled link winding of medium/high impedance couples !he 
oscillator oulput into the balanced modulator grids via two 
0·001 p F capacitors. 

Mobile Column 
By E. ARNOLD MATTHEWS, GJFZW* 

THE last n~onth ~~so has. we .hope, seen lhc annual nadi r 
of mobile acliVIty. The wnlcr. G3FZW, has found lhe 

long skip on 3·5 Mc/s. coupled wilh his cent ral local ion. ill 
conducive 10 G comacls. Added to !his. lhc cold wcalhcr 
seems 10 have kept several morning regulars out of their 
shacks. so that the majority of QSOs have been with DLs. 
Several cominental and lransatlamic mobiles have been 
heard on this ba.nd, however, and GJBfD (Hamps1ead) sends 
in the fo llowing list of DX worked on 3·5 Mc/s s.s.b. during 
lhc first half of January. VEli E. VE IAI-IJ. OX3JV, and 
VK2AVA. which is ;t / M "firsl " o n lhis band (worked on a 
KW2000) ; WIFRR, W2ZPO. W4NQM, W4SQV. WOMPQ 
and W3PH L (worked on a Drake TR3). 

During a lrip from Dorsel o n December 14, G3 BID 
worked, on 14 Mc/s, DJOBU, UW3'BV, WA I FL, Kl FHJ, 
W IJ KX. KIUDP. WA2SFP, VK3AM. F9RY. WIDBM. 
VK3UQ, 5Z4AA, VQIGDW. and W21iTT. ntc TR3 was 
used on this occasion. A simil;lr 1rip on January 5, using the 
KW2000, yielded OEI HJ, WIAZP. W2KPQ, WIZW. 
K6J XO/ MM . W9ETP. UD6KAR, UW3BV and WORGT. 

On 3·5 Mc/s he uses a,; Master Mobile·· aerial, modified 
by the addition o f a capacity hat. while on 14. 21 and 28 Mc/s 
he prefers lhc " Mark Mobile " HW3 . 

By the lime this appears in prim G3 BI D will have 
returned fro m a trip 10 Morocco, where he planned 10 
o pcrme as G3BrD{CN/ M on all bands. 

Turning now 10 v.h.f., GJBAC (Ra msgale) enquires 
whether the advenl of the mini-ha lo will prolong lhe polariza­
tion bailie on 4m? One feels thai lhc slakes are weighted in 
favour of horizonlal, since lhis plane is used by the fixed 
slatio ns using beams. Rayne! opcra1ors a rc probably lite 

• l Shonbuns lane, Lichlicld, Swffs. 
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Power supply circuitry is convent iona l with 150 volts 
stabilized to feed the v.f.o., the carrier oscillator and the 
balanced modulator and 300 volts on the main h.t. rai l a nd 
400 vohs for the a node of the 5763 oulput valve. 

GM3CIX states thal lhc filter passband was measured 
nnd plollcd by feedi ng a variable a udio signal generator into 
the micropho ne socket and measuring 1hc o utput a1 the 
anode of lhc 6BW7 with a valve voltmeter. He a lso con­
skiers !ha l the 12AX7 valve is a more slable modulator than 
eilhcr !he 12A U7 o r !he 12AT 7 in his own exciter. 

The final amplifier no rmally used is a pair of TT21 s with 
850 volls on lhc anodes and 300 volts slabilized on the screens 
and !he exciter has ample output 10 fully drive these valves. 

It will be apprccialcd that lhc circuit notes given are 
intended only as a guide and 10 st imulale interest in a rela­
thely simple method of generating an s.s.b. signal o n five 
bands. Any amaleur with a linlc past construclional experi­
ence and equipped with a grid d ip osci lla tor will bave no 
difiicully in constructing suilablc coils. Addilionally, suit­
able h.f. filler crystals and a matching carrier crystal can be 
obraincd from the Quanz Cryslal Co. Lld. If any difficuhy 
in co nslruclion sho uld arise, G M3CIX would be only too 
willing 10 help if you write to him direct, but please remember 
10 include !he customary stamped addressed envelope if you 
want a written reply. 

The transmitter can be heard regula rly on the 80m band 
and will be no1cd for the nalural voice quality, good stability 
and excellent unwanted sideband suppression. GM3CIX 
worthily upholds the lruc amalcur tradilion o f home con­
struclion and is to be congratulaled for a very fine effort. 

ones most arreclcd , but they can gel logcther and agree to 
usc the plane most suited 10 !heir needs. In lhe long run 1hc 
plane which gives the beucr rcsulls will win because con­
Slruclion and mounling problems a rc not serious in eilher 
case. 

Ra lly N ews 
Talk-in arrangemenls now being made fo r the No rth 

Midlands Rally at Trentham Gardens on April II will follow 
!he successful pattern adoplcd lasl year of a ring of stations 
siled around the venue opcr:uing on different frequencies. 
Full details will be published nexl monlh. 

Th:lnct RS will hold !heir Sixth Mobile Rally on Sunday, 
May 9. It is hoped that 1he cliff-top sile al Pegwell Bay will 
again be used. 

RSGB NATIONAL MOBILE RALLY 

Texas Instruments Ltd., Manton Lane, Bedford 

SUNDAY, APRIL 4, 1965 

• 
• 
• 
• 

Ra.Ole and Lucky Dip 
Special attractions for 1hc ladies 
Trade exhibition 
Mobile competition 

Olhcr attntelions will be announced in the April 
issue of the RSGB BULLETIN and on GB2RS. 

Adequate under-cover accommodalio.n and car­
parking facilities will be provided. 

G 133RS will be in opcrration as a tal k-in stalion o n 
160m and 80m s.s.b., and G B2VHF will be o n 2m. 

Organized by the RSGB Mobile Committee 
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FOUR 
AND 

OSCAR Ill now scheduled for March 12 

By F. G. LAMBETH, Gl AIW• 

THERE is always something new in v.h.f./ u.h.f., and the 
latest variation, although it does not immediately 

concern us. is noteworthy bec.1usc it again brings into the 
picture CT I CO of Lisbon. who Jm.~ succeeded in working 
EA4AO (Madrid) during the Quadrantids, J anuary 2/4. 
After a fruitless d01y on the 2nd, the QSO was made on the 
3rd. A photograph of CTICO's ucria l was published in the 
RSGB BULLETIN of May, 1962, page 544. This QSO opens 
the way to the long awllited QSO with a British station and 
the fact that CTJCO is still very active will doubtless whet 
the appetites of meteor scatter s talwarts. CTICO heard a 
station o n October 19 las t year at 04.04 GMT. transmitting 
repeatedly "de GSVY.'' apparently using an automatic 
kcycr. but as no such call appc:1rs in our records, we arc 
wondering if this was not G5YV after all, although CTICO, 
perfectly uware of Harold's fine v.h.f. record, tltinks this was 
not so. CTI CO is open for schedules for the next major 
meteor sl\owcrs a nd c.1n tnmsmit on several frequencies from 
144·005 up to about 145·925 Mc/s (crystal controlled). 
Transmission is usually, however, on about 144·126 Mc/s 
(8007 kc/s crystal). 

G3JKO (at present 5N2AAF in Nigeria) is coming home 
on leave from the end of March until the end of May, and 
will be in the UK. including W:tlcs, Scotland and Northern 
Ireland for portable work on 2m. He will be operating from 
as many rare counties as possible. The main base for 
operations will pro bably be the top of the South Downs. 

All the DX Hunters will be interested to hear that the 
G B2GC Group will be going to Alderney in the Channel 
Islands for three weeks this summer. This will be from 
August 17 to September 7, the last weekend being the 
V.H.F. National Field Day and IARU Region l European 
O pen Contest. The operators wi ll include GJHBW, 
G30UF, G3POI, G3PS H, G3SH K, G3SHZ. GJSIT, and 
G3TUX. T he location on Aldcrney wi ll be Fort Albert. a 
disused castle on the North Coast, which should prove a 
superior lociltion to the p revious o ne. The main reason for 
this trip is to endeavour to test the 70cm and 23cm possi­
bilities of the island and some fairly so phisticated gear is 
being taken for these bands. Equipment for 2m and 4m is 
also being taken. The o perators arc very anxious to work 
more continental stations and will be very pleased to hear 
from an)" who wish to make skeds. This year the sked 
arrangements are being handled by G3SHZ and proposals 
should be sent to GB2GC. c/o G3SHZ. 19 Dorset Road, 
Harrow. Middx. 

T he Coventry V.H.F. Group is holding a.n informa l 
meeting on March 17 a t the ·• Hawthorn Tree," Broad La ne, 

• 21 llridyc \Vay. \Vhiuo n. Twickcnham, Middlcsc>.. J>lc;tsc ~end all 
reports for the A1,il issue to arri\'C. by ~·larch 12. and for the May issue 
by ,\prit 9. 
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Coventry. T hose wishing to attend who are not on the 
circulation list arc asked to contact G3KEF or G3NBQ. 

O sca r Ill 
It is most unl ikely tha t Oscar Jl l will have been launched 

during February, for a few da)"s before it was due to be put 
into orbit. news came through from California tllai it would 
be delayed for about a month. The package is apparently 
ready at the launching site and should therefore be put into 
orbit just as soon as a vehicle is available-there should not 
be any major delays or mishaps as were experienced last 
year. Any later information o n the launch date, and orbital 
data if available. will be announced on the GB2RS News 
"Bulletins. 

Skeds for O scar Ill 
Dick T urrin W21M U, Box 45, RR2, Colts Neck. NJ . 

USA, o n behalf of the Crawford Hill V.H.F. Group, 
K2 MWA/2. is looking for 2m skcds, with. possible 20m 
liaison, during the forthcoming Oscar Ill experiments. 
A pplications should be made as soon as possible. 

Two Metre N ews a nd Views 
G8LN (Piumstead) has made a re-appearance on the band. 

and agrees with G2CUZ"s remark about 2m, his part of 
the world (North Kent) being seemingly deserted. An 
attempt at the First 144 Mc/s Contest (e.w.) on January 
30-31, resulted in o nly five QSOs in fo ur hours which was 
very much too slow for G8LN. It is thought that N. Kent 
is a depressed area, because stations tend to beam North 
and West <tnd thus miss calls from that a rea. 

Two metre signals from Switzerland were heard in 
Holland on Janua ry 30 and 31. PAOADS was regrettably 
unable to reply on the Monday morning, February I . 
PAOLB heard HB9M Y (Canton-Zurich) around 144·9 Mc/s 
but was unable to raise him (From VERON V.H.F. News­
feller). 

For RTTY enthusiasts. we learn from VERON V.H.F. 
Bulletin that the PAs are holding an RTTY Contest on 
Saturday. March 20. from 18.00 to 24.00 GMT and on 
Sunday, March 21 , from 12.00 to 18.00 GMT. All amateurs 
in Region I are invited to participate. Logs should be sent 
to PAOYZ. :~nd the prize will be 01 cup. 

G3RND-G6AAR/T (Pontcfract) is surprised at the lack of 
activity lately. although conditions have been below the 
average. Nevertheless, enjoyable things do sometimes 
happen, a nd Februa ry I a nd 2 brought a l:~rgc number of 
stations to the b<Lnd, hoping to work DX, but there was no 
DX! A week later there was no sign of these statiollS, who 
only seem to appear when pressure is high. G3RND listens 
every night on the band, and works all his stations without 
turning the beam. He further refers to a lack of QSL rcc.ipro-

177 



cation. especially from rare counties and especially when 
stamps are sent to the ·• offenders." This is very important 
to some people and promises made should be kept. 

G2CUZ (Ainsdalc) found the main activity during the 
C.W. Contest, but this did not seem too well supported 
locally. The best OX was heard around 17.00-18.00 GMT 
when GJNJ F (Grimsby) was 569. However. neither G3PIY 
nor G2CUZ could raise him. GJBA and G5JU, both 569, 
were a lso heard. GJFNQ and GJFX I arc active locally on 
2m. 

G2CUZ hopes we will cont inue to press for " run of the 
mill •· activity and not play up too much to the O X fraternity. 
Well. our policy is fair " dos " for all, so we arc always 
willing to oblige! During a recent Sunday, in five hours' 
listening (16.00/21.00 GMT) only two stations were heard. 
one at 45 miles and one at 5 miles. A need for improvemem 
would certainly seem to be indicated! 

GZJF (Ashford) reports that GSOU (Ashtead) is now 
operational again after a lapse of 10 years and notes changes 
in the general sound of 2m activity. He has equipped himself 
with a very high gait' aerial system in the form of a four-six 
clement Vagi configuration: this. together with an input o f 
150 walls gives l1im a very good signal coverage. 

G3SWB (South Oxfordshirc) can be heard radia ting a 
good signal from his 8-ovcr-8 slo t fed Vagi at 55 ft. with an 
input of 90 watts to a QQY06-40A. 

F3JN (Paris) reports very ordinary condiiions over the 
past few weeks and has in the meantime built a high aerial 
system of four-eight e lement long Vagi radiators. His signal 
into the United Kingdom is always audible in the soutll . 

G3RMB (Coventry) runs an input of 55 watts and reports 
that GBJCfC is a fairly consistent signal to him. He goes on 
to say that he finds 70cm very interesting: on that band he 
runs a QQY02-6 to 8 watts. 

GSHA (Hull) is radiating a very good signal from home­
built gear. He uses a QQY06-40A p.a. stage modulated by 
a TZ 40 in class 'B. He has been off the air while rebuilding 
operations have been taking place, but he is looking forward 
to more contacts and an improvement in propagatio n. 

G3MKG (near Norwich) who recently made his first 
appearance on 2m is running an input of 10 watts to a 
4-over-4 aerial system 12 ft. high. However. it appears that 
his QTH will shortly be moved to Kinless in the far nortt1, 
from where he hopes to make another start. Activity on 2m 
in these remote resrions is restricted to a few keen individuals. 
but however, we look forward to hearing from h im again. 

G2FO (Stockton-on-Tees) who. incidentally, is one of the 
old timers on 2m, is also located in a part of the country 
whictl has a low v.h.f./u.h.f. active population. He informs 
us that during the recent c.w. contest he worked seven of the 
eight stations that he heard. the one he missed being G2JF. 

t---------6 WEEKS ........... .. ... 

' • 
TO THAT 

LAST JOINT ' • Is that item of home-constructed equipment ready 
for the exhibition at the International Y.H.F./ U.H.F. 
Convention o n April 10 ? 

Get those last joints soldered up soon, and the 
device tested ready to show at the Kingsley in less 
than six weeks' time. You may win the cup! 
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Details of how to enter will appear 
next m onth 

Compare this with the 80-odd contacts made in the contest 
by GJNOH/ P located in the south and one can then appreci­
ate the quietness of the band up north. Usually, he. wever, he 
docs maintain reg\tlar c.w. contacts with G2JF (Kent). 

G3FYX (Bristol) is running 70 watts to a 5-over-5 system 
in the roof space and reports that his best QSO was with a 
station in Kent. 

PAOFB informs us that he hopes to a ttend the International 
Y.H.F./U.H.F. Convention in London on Apri i iOand looks 
forward to meet ing o ld friends. 

T he period of February I to 6 proved to be very interesting 
and was, no doubt, due to the extremely high barometric 
pressure which prevailed over the United Kingdom. G3BHW 
(Margate) recorded an S9 contact with GM3 HLQ (Dun­
fernlline), on February I and it is understood that other 
stations also worked this station. PAOFB (The Hague) 
reports excellent TV pictures from the Irish Republic, and 
also signals from G I5AJ and E12A. GZJF worked 
GMJNZI. GM3FYB, GM6XW. and GM3HLQ. 

GI3SLI (Down Patrick, Co. Down) reports an excellent 
contact with LXICW on the evening of February 3. The 
contact represents excellent extended tropospheric propa~a­
tion exceeding 500 miles, his input being 10 watts! The 
aerial was a 6 element Vagi. 

Tuesday is :1 special V.I-I.F. Activity Night in Switzerland. 
The calling freq uency is 145·95 Mc/s. 

Radio C lub Budapest will be operating on 144·08, 144·91 
and 145·44 Mc/s during the fARU Sub-regional Contest of 
March 7/8. The operators will be HG5KDQ, HG5CA. 
HG5EG and HG5CR. HG5K DQ will also be operating on 
the lower frequency bands. 

H olland-British Isles on l m 
GI5AJ and E12A were being worked and/or heard in 

Holland on the night of February 2. E12A was worked by 
PAOJSK. and during the evening the PA had a good QSO 
with GW2H!Y. PAOJSK was later called b}' GLJSLI, and 
G I3GXP was a lso in the picture. (Veron V.H.F. Bulletin). 

Seventy Cent imetres 
GSAEN (Bury, Lanes.) is going portable in Central and 

Northern Scotland during the Easter holidays (Friday to 
Monday) on 432·80 Mc/s and would welcome calls and/or 
skeds: "calls after midnight, skeds anytime.'' Anyone who 
is interested may write to 90 Horne Street, Bury. 

G6NWA{f/G8AEX (Wolverton) with G3GWL, and 
GSABB (Bietchley) are aGtive nightly between 18.00/22.00. 
G3NOC (Old Stratford) is also fairly active. They would like 
more stations to have a look in their direction, as the activity 
there is steadily increasing. and there are other stations 
building for the band. 

G3NBO (Keresley, Coventry) has now moved his gear to 
the new QTH and is again act ive on 70cm. At present the 
aerial is located in the shack (the back bedroom), but 
nevertheless GB3GEC can be heard most evenings. 
" Midland Night on the Air" was blessed with a minor 
opening on February 4 when G8AFY, GJBNL, G3LHA. 
G3KEF, GJPTM, G2FNW. G8AL were worked and 
G2CIW, GJNOX{f, GBJGEC (59), GJBKQ, GJRMB, 
G2HCG and GJRYB{f were heard. Many of the contacts 
were made by beaming at a large gasometer on the horizon. 
the signals being inaudible from their true direction due to 
local screening. In view of the popularity of the " T hursday 
Night on the Air" in the Midlands, some of them think it is 
a pity that the Mid-Herts. net was armnged for Mondays. 
but nevertheless they hope Mid-Herts. will beam north 
sometimes as there is usually a reasonable level or activity 
there on Monday nights too. 

As G3K EF and G3NBQ have often heard bitter com­
plaints from stations to the cast of the Midla nds that nobody 
ever beams towards them, these two stations will endeavour 
(from March I) to be on every evening for a month between 
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19.30/20.00 G MT beaming east, both calling and listening. 
A report of activity will be submitted for the May issue of the 
BuLLlltN. Frequencies arc: G3K EF. 433·9 Mc/s, and 
G3NBQ, 434·2 Mc/s. 

G3KEF (Coventry) worked GJNOX/T on November 4 
and heard G8AL. but no QSO resulted. G B3GEC was S8/9 
most of the e"ening. G3NAP (Coventry) is forecasting an 
early appearance on 70cm. 

Saturday night is 70cm activity night among the PAs. 
They would like British stations to make a sked or call CQ. 

G3LHA (Coventry) finds activity on the increase, particu­
larly on Thursday nights. February 4 was no exc.eption, 14 
stations being heard in I ~ hours operation. Six of these 
were worked. Conditions were slightly above average, but 
only two DX stations were heard: G8AL (Chingford) and 
G3NOX/T (Saffron Walden). both of these being worked. 
New G8--- calls cont inue to arrive, bringing enthusiasm and 
more act ivity. Lately the following have been worked : 
G8ADC (Luton), G8AEX (Stony Stratford) and G8AFY 
(Hinckley. Leics.). The AF139 transistor preamplifier 
seems to be pulling in all manner of readable weak signals, 
previously uncopied. G 3LHA is rebuilding, and after a 
pause will re-appear with more power and a better aerial. 
Strange, we had heard that G3LH A was quitting 70cm! 

G3FNQ (Southport) is operative and hopefully lookjng 
for contacts. 

Casting the N et Wide 
Last month's news that the Welwyn Garden City Group 

nad started a net on 70cm alerted numerous operators in 
the Home Counties to the opportunity for additional 
contacts on an otherwise a ll-too-quiet band. 

The result has been that this new Mid Hcrts Net has been 
auracting operators- most notably numerous G8-plus­
threes-from Kent, Surrey, Middlesex, Beds and Bucks. Ln 
fact, just as on the now 10-ycar-old 2m Mid Hcrts Net, 
" overs " have had to be kept short in order to let in all 
would-be participants. 

Those wishing to work into the new u.h.f. Mid Herts Net 
do not necessarily need to appear on the spot frequency of 
433·1 Mc/s: the band is regularly searched for callers on other 
channels. 

The net operates on Mondays, to follow the 2m net, and 
on Saturdays, as a follow-up to ·• Saturday Night Activity 
Night on Seventy," in both cases a t 9 p.m. clock time. 

Twe nty-three Centimetres 
G3NBQ reports that G2FNW and G3BKQ are almost 

ready for this band, and tests may be started at any time. 
G3BNL is building and G3KEF is proposing to connect his 
gear up again. 

2350 Mcfs 
Having studied a QST artic le on pulse equipment for this 

band, it is quite possible that G3KEF and G3NBQ will be 
building pulse equipment, though without using crystal 
control. They would like to hear from anyone else who is 
contemplat ing opemtion on 2350 Mc/s. 

Four Metres 
GM3MXN (Larkh·lll , L<marks.) is operating on the band 

most nights, but definitely on Thursday evenings a t 22.30/ 
23.00 GMT pointing the beam south and operating on c.w. 
The rig is a 844 Mark Ill , an RF27 unit into an RA I. a B46 
with a 3 clement beam, and a 4m quad. T he QTH is reason­
ably well sited for working to the south. 

G3LHA (Coventry) has been active on Sunday mornings 
lately as TVI suspends any evening operation. Many 
stations have been worked and heard including G3ENY 
(Bridgnorth), a very potent signal and GJSKR (Wembley) 
seems to be very consistent. Mobile stations are much in 
evidence. In fact, 4m appears to be getting like an l.f. band 
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with so much activity on a Sunday morning, but TVI is a 
problem in the Midlands and there seems to be no way 
round it. Any suggestions? 

G2CUZ (Ainsdale) reports some club members' activities 
on the band. They now have G2DQX. G3PVL, G3FNQ 
and G30EI. 

Continental Round-up 
This is the first appearance of this feature. intended to be a 

regular section of the column. It is hoped that some readers 
may find items worth following up. and that others will be 
interested to know what is the current thought in other 
societies. The information was compiled by R. C. Hills, 
G3HRH, RSGB V.H.F. Manager, from various continental 
journals. If any reader is unable to obtain a particular issue 
for a specific reference. it can be borrowed from G3HRH on 
receipt of an s.a.c. (6d postage needed.). Any comments on 
the usefulness or otherwise of tllis feature wi ll be welcome. 

OEM (Austria), Ja//U(/1',1' 1965. A technical article on a 24 
Mc/s v.f.o. of high stability using an AF134 transistor. The 
v.h.f. news contains a round-up of the various current e.m.e., 
satellite, and balloon projects, with names of people and 
clubs part icipating. 

DL-QTC (W. Germany),.lal/uary 1965. A teclmical artic le 
on 1296 Mc/s signal generator using transistors and a BAl lO 
var!lctor final multiplier. Full construction details an: 
included. The v.h.f. colunm deals with the full rules for the 
UKW-DLD operating awards, and individual station 
activities. 

CQ-QSO (Belgium), January 1965. Brief technical article 
on a 144 Mc/s mixer using an ECF80. Station activity 
reports, including references to some G-DX contacts. Also 
a short note on a stable v.h.f. oscillator using an ECC82 in a 
Harlley circuit. 

Amat</>r Radio (Norway ), January 1965. A survey of LA 
v.h.f. beacon staiions with details. Notes on use of a mobile 
calling frequency, and reports on recent Scandinavian OX 
activity by OH20 K. 

Electron ( Holkmd), February 1965. Article on the geometry 
of " over-the-horizon •· v.h.f. propagation. Contest rules for 
Region r. Illustra ted write-up on the station at G3NOX/T. 
Notes on stations in PA ready for o~·car Ill. 

Rl'vista de Radio (Spain), J(muary 1965. Station activity 
from EA5AF (F, EA and I stations worked on 144 Mc/s). 
News of DX-TV reception by EA3PF and EA3-1005U. 
Notes on 144 Mc/s m.s. contacts by CT ICO 11nd EA4AO, 
with references to G3LT F and GSYV. 

Radio-REF (France). February 1965. Major article on 
Oscar Ill. Article on a 144 Mc/s pre-amplifier using two 
417A valves. Article on a I watt transistorized 145 Mc/s 
transmitter with a 2SC32 p.a. Assembly details for BNC 
co-axial plugs and sockets. In the v.h.f. news. notes of the 
HB9RG/WIBU 1296 Mcfs e.m.e. contact, and the tropo­
spheric contacts by G2CIW and G3MPS on the same band. 
Details of the first F-UP2 m.s. contact. A short description 
of mobile/portable operations by FtAM/ M (humorous but 
with useful tips), and the usual three pages of band activi ty 
by regions (note: this latter is always a very useful guide to 
the currently active French v.h.f./u.h.f. stations and includes 
many call-signs). 

SCOTTISH V.H.F. CONVENTION 

Saturday, May 8 

CITY HOTEL, DUNFERMLINE 
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NEWS. • • 
Collated by John Clarrlcoats, O.B.E., G6CL 

Maxim Medal. Established by the ARRL Board of Directors 
at its Annual Meeting last May, the first Hiram Percy Maxim 
Gold Medal was awarded to John Reinartz, K6BJ, inventor 
of the Reina rtz tuner (the standard amateur receiving circuit 
of the 1920's) and one of the men most responsible for the 
opening-up of the short-wave territory below 200m. Unfor­
tunately John passed away only three weeks after he received 
the Medal from ARRL President, Herbert Hoover. Reinartz 
helped to make history on November 27, 1923, when he and 
Fred Schnell efl'eeted the first two-way contacts on short­
waves with a European amateur- Leon Deloy, F8AB of 
Nice. 
True Trenton Tale! Old T imer Ed. Hopper. W2GT. of 
Rochelle Park. New Jersey. who contributes the USA-CA 
Programme feature to CQ Magazine. tells a wonderful tale 
in the January issue about the amateur who received a QSL 
card confirming a contact he had had wit lt a station in 
Trenton. New Jersey, and how that o ne card helped the 
lucky amateur towards claiming upwards of 20 certificates 
and awards! Recommended for reading by the DX 
fraternity ... with a pinch of salt o n the side. 
European (::olour TV. A meeting o f the Colour TV Sub­
Group of Study Group XI (Television) will open in Vienna 
on March 24 to try and reach agreement on a common 
transmission S)'stem for Colour TV in Europe. UK Post­
master G enera l the Rt. Hon. Anthony Wedgwood Benn, 
MP, informed Pa rliament last month that developments over 
the last few months had served to strengthen the Govern­
ment's view that the NTSC (US) system should be adopted in 
preference to the SECAM (French) and PAL (German) 
systems. BREMA have summed-up the advantages of 
NTSC in a comprehensive survey explaining why British 
industry prefers NTSC. 
" The '65 Show " is the short title by which the 1965 
International Radio and Te levisio n Exhibition at Earls 
Court (August 25 to September 4) will be known. For the 
first time overseas manufacturers will be participating 
a longside British companies. The iJllcntion is to make the 
'65 Show one of the major international exhibitions in its 
field. Promoters are Industrial & Trade,~ Fairs Ltd .. 
Commonwealth House, 1-19 New Oxford Street, London, 
W.C. I. 
Transistor Patent. Reserved judgment was given in the High 
Court recently against a claim by three prominent US 
electronic concerns that a basic transistor patent held by one 
of them (Western Electric) should be extended by a further 
10 years. The companies concerned (Western Electric, 
American Telephone & Telegraph and Bell Telephone 
Laboratories) were opposed by Pyc of Cambridge and by 
more than another dozen British electronic companies 
headed by Avo. Opposition also came fro m the Post Offlce 
and other Government Departments. The judgment could 
lead to cheaper transistors a nd equipment that uses them. 
Gas Lenses for OX! Lenses made of gas. rather thaJl of glass, 
arc being tested in the United States to guide beams of light 
from a laser through long pipes which curve and bend. It is 
thought that laser beams guided in this way will, eventually, 
be developed as long-distance communication systems. Gas 
lenses do oot reflect or absorb light nearly as much as optical 
lenses. Chance soon to work a ll planets by laser! 
Useful Market. According to the latest Retail Business 
Quarterly Survey published by the Economic Intelligence 
Unit, 27 St James's Place, London, the UK market for radio 
sets is now worth about £63 million annually at retail 
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selling prices. Four and a half millio n sets were sold in 1963 
compared with 1·8 million in 1959. Imports accounted for 
36 per cent of aU sets sold i.n 1963 compared with o nly 3 per 
cent iJ1 1959. Much o f the increase came from the import of 
transistor sets. 
Extending the CoYcrage. The BBC is to build another 19 low 
power relay stations to widen the coverage of its 405-line 
televisi.on (BBC I) a nd v.h.f. sound services. The new 
stations, which will range from the Scilly Isles and Bodmin 
in the South West to Campbeltown and Kingussie in the 
North, will extend and improve tl1e coverage of both 
services virtually to the whole of the popula tio n of the 
Brit ish Isles. 
M uUard Film Shows will be held at Ca.xton Hall , London, 
S.W.I ( March 4), Co-operative Hall , Leicester ( March 9), 
Technical College, Newport , Lsle of Wight ( March 17), 
Hawthorns Hotel. Bournemouth ( Ma rch 18), The Guildhall. 
Cambridge (March 23), Town Hall , Peterborough (March 
24), Cornwa ll Tech.nical College, Redruth ( March 30) and 
Continental Hotel, Plymouth (March 31). A ll meetings will 
commence at 7.45 p.m. Those wishing to atrend any particu­
lar meeting sho uld write to Mr Jan Nicholson, Films & 
Lectures Organization, Mullard House. T o rrington Place, 
London, W.C.l, mentioning the RSGB. 
Ideal Home Exhibition which opened at Olympia, London. 
on March 2, features a large BBC studio Rnd an ITA 
exhibit. About 30 programmes arc to be broadcast from 
Studio Olympia, as it is called. during the period of the 
Exhibition . In the Empire Ha ll there is a d isplay o f exhibits 
from !inns ma rketing TV, radio, recorders a nd records. T he 
ITA exhibit includes a dozen rear-projection cinema screens 
each showing a short film on various aspects of independent 
television programmes. 
BBC Colour Tests. The schedule of colour television test 
transmissions on Channel 33 has been revised. Mondays. no 
transmissions: Tuesdays to Frid<tys, 16.00- 16.30 G MT daily : 
Tuesdays and T hursdays, for about one hour after BBC2 
closes down but not beyond midnight. The NTSC system is 
used for these transmissions. 
Microwave Long Hop. Extending from Boston, New York, 
and Washington in the East to S<Ul Francisco and Los 
Angeles in the West and serving major population centres in 
23 States and the District of Columbia, Western Union's new 
12670 km microwave system is the longest single microwave 
project ever undertaken. The net work consists of 267 
microwave stations spaced 40 to 50 km apart. 
"Northern Lights." A windowless cluumel electron multi­
plier has been developed by Mullard Research Laboratories 
for applications in space research. No lo nger than a paper 
clip, the device will be used in experiments planned by the 
DSIR Radio Research Station to map the e lectron density 
during an aurora (" Northern Lights " ). A rocket carrying 
the multipliers into space for the first experiments was 
launched from northern Norway during the middle of 
February. Although rocket-borne for the current experi­
ments the multiplier is the first k nown practical device of its 
kind which is also suitable fo r satellite a pplications. Power 
consumption is o nly 0·2 milliwatts- more than 100 times less 
than that of any comparable multiplier- and it would make 
little demand on a satell ite's solar batteries. It is essentia lly 
a fine glass tube open at one end with a high resistance 
coating on its inner surface. When a voltage is applied 
between the ends of the tube the coating becomes a con­
tinuous dynode. The device is much simpler and smaller 
than a conventional electron multiplier, which has separate 
dynodes, all needing different voltage supplies. RSGB 
lecture later; perhaps? 
Dates for the Dia ry. Audio Festival and Fair, H otel Russell, 
London, W.C.I , April 22-25; R.EC M F Components Exhibi­
tio n, Olympia, LondOJl, May 18-21 ; Radio Show, Earls 
Court , London. August 25-Septcmber 4. 
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A CHRONICLE OF EVENTS ON THE HF AMATEUR BANDS 

By R. F. STEVENS, G2BVN• 

AT this time of the year the tendency is to look forward to 
/"\.. the spring ruther than to the cold remnants of the 
winter. What do the coming months hold for us dx\vise'! 
The sunspot minimum is past and solar activity is rising and 
the Propagarion Pr{'(/icrions reveal increasing opportunities 
of evening DX for the daily toilers. The DXpcdition front 
seems a little bare but whilst Gus. W41JPD, remains in Asia 
who can foretell what activity may suddenly develop. One 
cannot help but feel sometimes that the superb operating of 
W41JPD could well be emulated by other DXpeditioners. 
thus avoiding a ~udden world-wide rise of blood pressure 
whilst the DX operator tunes 14.200 to 14,320 kc/s! 

As certificate chasers wi ll be well aware there is a tendenc) 
nowadays for award sponsors to ask only for a certified 
check list rather than to demand large numbers of QSL cards 
which may have to be sent considerable distances. In order 
that this S)Stem may work it is nccess:try that the utmost 
good faith should be observed by both the applicant and also 
the person(s) checking the claim. One of the conditions of 
acceptance of a ccrt ilied check list is that the award sponsor 
may call for any or all of the listed QSLs. if so desired. To 
the knowledge of the writer this condition was invot..ed on 
two occasions recently when applicants were asked to 
forward certain listed QSLs. This they could not do and 
the claims were therefore rejected. This behaviour is some­
what akin to the falsification of QSL cards and it is most 
strongly felt that any operator found guilty of a wilfully 
incorrect certificate application by this method should there­
after be barred from applying for till)' award whatsoever. 

One of the sought-after stations during recent momhs has 
been CR4AJ in the Cape Verde Islands. He has been 
worked by m:u1y who have sem their QSLs (with I RCs no 
doubt) to the <tdclress given over the air by the operatOr. 
It now transpires that tho.: CR4AJ QSL chores are to be 
undertaken by W2VCZ and it is hoped that cards already in 
the system will be dealt with and not posted missing. This 
has unfortun;llcly happened several times during recent 
months. much to the disappointment and annoyance of 
many operators. No one denies that QSL managers have 
performed outstanding duties for the amateur fraternity. 
W2CTN is perhaps the most obvious example of how the 
job should be done, but others have unfortunately not 
always followed this high example. 

News f rom Overseas 

News from igcria comes via 5N2AAF: Ray Brown. 
SN2RFR has moved to Port Harcourt and his new <tddrcss 
will be fouml in QTH Comer: John Wilson, SN2AAC leaves 
1 igcria on June 8 and will rcapp:ar as G3PCY in At.."Cring­
ton. Lanes: Bob Osborne. S1 2RJO has returned to Kaduna 
from UK leave and is again on the air with a KW2000. 

• Plea~ send 311 nc"~ i1cm' ... and rcporl'i: lo RSGB Headquarters 10 
arrive no1 l:ucr th:m ~1:~rch 17 ror lhc April issue and April 8 fnr lh(' 
:\1a)' 1c;sue. 
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SN2AAF flies home on l..:ave on March 23 but in the me;U1-
timc has been active on 28 Mcls after announcing his 
intentions previously on 21 Mcfs. The activity results in 
QSOs with G3GAW. DL7AA and GJHDA on s.s.b. and 
II EFA on c.w .. all a round 13.40·14.30. Mike will be active 
on 28 Mc/s every Sunday afternoon until he leaves, listening 
on the hour bet ween 12.00 and 15.00. either on 28·6 Mc/s if 
there is not ;a c.w. contest taking place or on U· l Mcfs if a 
c.w. contest is in progress. S 2AAF also reports that th.: 
21 Mc/s band is staying op~n as late a~ 20.00-21.00 for tlw 
USA and South America. 

From 9M4LX via G3PC I .:omC> informationthat 9i\16.-\A 
is now at lp')h. Malaysia. from where he will be operating 
with the call 9M2TS. The QT H is the school from which 
9M2JJ operated before leaving for the USA. 9M4L,X hopes 
to operate as 9M6LX for two weeks at the end of March or 
the beginning of April. It i still hoped to obtain permission 
tO gO tO icobar. but at the time Of writing there has b:!en 
no further progress. 

G3SZC was licensed during 1951 as VS9i\·IA from the 
Qu;ahati State of Makulla and Shirrh in South Ambia. but 
apparent!)' a numhcr of outward bound QSLs did not reach 
their dcstimuions. If any operator who contacted VS9MA 
and would now like a QSL will he please write, with QSO 
details. to I. G. West, 17 Wife of Bath Hill, Cantcrburv. 
Kent. Please enclose a s.a.e. for direct replies. · 

M P4T8 K is now active on 7 Mc/s as VS9ADQ and will 
be available until he returns to th..: UK in July. An)'one 
requiring a QSL for <t MJ>4 or VS9 QSO will find the present 
address in QTII Caml'r. 

6YSFH is on the air every Sunday around noon GMT on 
14,080 or 14,100 kc/s c.w. particularly looking for UK 
contacts. 6Y5FH also uses th':1 21 Mc/s band when this is 
open, usually around 14.00 on n frequency of 21.120 kcfs. 
The home-bui ll 1.x run 35-40 watts input and there arc 
separate aerial arrays for each band from 3·5 to 144 Mc/s. 
The receiver is a modernized H ROS. 

ZC4\VR is the new call of the beacon transmitter operating 
on 29.008 kc/s in connection with the Cyprus and South 
Africa Propagation Study Grou1J. Using a vertical aerial the 
beacon is in continuous op~ration with the call-sign being 
transmitted on r.s.k., with a 15-second break in the carrier 
every 75 seconds. All reports will be acknowledged by a 
QSL card and should be sent to PO Box 219. Limassol, 
Cyprus Republic. 

From BERS 195 via G3AAE comes the following informa­
tion on stations in the Antarctica area which will be 
available during the coming winter (S. Hcmi phere typ::): 
Macquarie Is. VKOTO: Wilkes Land VKOs MC and KH : 
Mawson Base VKOGW. There is a new licensing policy in 
that in future applicants for VKO calls will have to satisf) 
the issuing authority :ts to qualifications. rather than obtain 
the licence as a formality. This state of affairs may be 
expected to lessen the amount of VK Antarctica activity as in 
some cases the operators have not always previously held 
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SMSWI opera tina the Pioneer Palace Radio Clu b's station UR2KAN 
durina a visit last year. 

•unateur licences. It was hoped that VK9WP would be 
active on c.w. from Nauru by February but so far nothing 
has been heard, a ltho ugh conditio ns a rc far from optimum 
fort his part of the world. 

Top Band News 

From VO IFB a t St. Jolm's, Newfoundland comes the 
following comments: the earliest crossing so far noted came 
on Janu;uy 24 with a QSO with G3PU at 19.50 ( 16.30 local 
time) whilst during the Affiliated Societies Contest G3SRC 
and G3GRS were heard as early as 19.10 with 559 signals. 
Several new countries have been worked recently, i.e. 
VP2A V, 6Y5XG, 9LI HX and 9LITL. and YO I FB would 
like to say thank you to the UK operators who stood by 
whilst he was in QSO with 9 LITL. apparently the hush o n 
1804 kc{s was quite uncanny. Operation during the CQ 
160 Meter Contest was difficult owing to a S9 noise level but 
despite this 106 different stations in 12 countries were worked, 
of this number 46 were UK stations. On the second day of 
the Contest the band was open to Europe from 19.30 until 
06.45 GMT. The claimed score is in excess of 18,000 points 
and the best European signals came from DLJ FF. 
G3GRL/A, E19J and G3BA. QSL requests may be sent to 
Dr. J . C. Craig. c/o General Hospital, St. John's. New­
foundland. 

9M4LP, Bob Snyder. was ;mother participant in the 
CQ 160 Meter Conlest. :tnd spent a considerable. time .on 
the band but was able to contact only three stallons, 1.e. 
G3G R L/A (22.58), GM31GW/A (23.22) and JA6AK (13.19). 
Bob mentions that condit ions were poor compared to last 
year when lilemlly dozens of G stations were heard. 
G M31GW was called for a long time before the QSO was 
made, whi lst G8N F was heard and called on ma ny occasions 
without a QSO resulting. A lso heard were G3L ?Q a t 22.20 
and VK5KO at 11.02. with bursts of QRN of up to 40db 
over 59 in intensity, making copy extremely difficult. 
9M4LP is looking for a contact with 9LI to give him five 
continents on Top Band and believes that he may have been 
unlucky in not working 9LIHX on 1803 kc/s just a fter the 
Contest. Obviously Top Band has been a big disappoint­
ment in 9M4 during the past season, the expected bottom­
of-the-cycle results have not materialized and conditio ns 
have been generally poor. Bob queries whether his QSO 
with GMJIGW/A is a ·• first" on this band; any advance on 
January 30. 1965? . 

SB4CL mentions that the arru.al Top Band contesl m 
Cyprus is being held on March L~>-21 to coincide with !he 
RSGB First To p Band Contest on those dates. lntendmg 
UK participants are asked to keep an car alert for any ZC4 
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signals. During the last Tran~atlantic .Test Ray Pulling at 
Pergamos heard the followmg stations on a HR05: 
G3RFS (05.10), G30RP (05.10), G3 PQA (05.10), GW3SVA 
(05.1 1). G3KKP (05. 11). G3RAU (05. 12) and VOIFB 
(05.25). All these stations were inaudible by 05.40. Also 
logged were W I, W2, W3. W4, OK2 a nd VP3. 6YSFH hopes 
to be operational in time for t~e next. season but has been 
listening on the band and heanng stations from orth and 
South America. but. as yet, nothing from the UK. 

T he Farcha m ARC operating under the call G3SHD/A 
and comprising G2QK. G3EER, G3LGX. G3HYG, 
G3SZA and G8DK took p:trt in the CQ 160 Meter Contest 
and have entered a claimed score in excess of 4250 points. 
The list of UK stations worked shows a tremendous amount 
of act ivity during the Contest period. 

Apropos the query last month regarding the first G/9Ll 
QSO Bill Mahoney, A3867, produces extracts from Jlis log 
which show the first 9Ll HX/G3RFS QSO as bemg on 
December 6 at 00.39, with a QSO with 9LI T L takin~; place 
some four minutes later. It is hoped that the record IS now 
straight on this o ne. 

DXpedltlons 

Arter the VQ8AMR and KJ>6AZ{EA9 operations which 
terminated after o nly a few days, and I he initial demand for 
VU2NRA, the DXpedition fro nt seems to be set calm for a 
while unless of course G us c:m make :tn .. ARRL recog­
nised ', . trip 10 BY. PY7BAL/O is said to be making a two 
month slay on Fernando de Noronha whilst VPIGFQ. will 
be available d uring the ARRL Contest phone sections. 
There have been rumours regarding a possible trip by a 
Russian amateur to BY, but this cannot be confirmed from 
any source. 

Jack La mbert, G3TA, will be making another of his trips 
to the West Indies between Ma rch 22 and May I , 1965. 
This time it is to VP7, from where he hopes to opera te as 
VPTfA if this call is still available. At the present time the 
gear comprises the much journeyed B2 of G3YF. with an 
all up weight of 40 lb plus such items as a key, headphones. 
etc. If there is anybody who might be able to loan G3TA 
something more modern and somewhat lighter in weight he 
would be most pleased to hear from them. At the moment 
activity is scheduled for 7 and 14 Mc/s with a limited number 
of crystals available. . 

G3PWU will again be active from Radnorshire dunng the 
second weekend in April. An excellent site has been chosen 
at .1350 ft a.s. l. in open country and it is hoped that the 
weal her will be favourable towards the intended Top Band 
operation. 

Contests 
The results of the 1964 WAE Contest show the following 

five entranls from England : G2DC (25.620 points), G3EYN 
(16,530), G3MWZ (1178). G2AJB (805) and G3<?LU (252). 
The overall European winner was DJ3KR w1th 84,784 
points whilst EP2RC scored 106,645 points. 

The 1965 PACC Contest will take place between 12.00 
April 24 and 18.00 April 25. Both phone and c.w. sections 
will run concurrently but cross mode QSOs are not per­
milled and each station may be worked only once per band 
either ~n c.w. or phone. Lcanets arc available whi<?h give full 
details of the Contest and these may be obtamed from 
G2BV by sending a s.a.c. . 

T he following high claimed scores have been made m the 
Atrlliated Societies Contest: 

G3GRS 1675 poinls 
G3TRF 1675 points 
G3HS 1620 points 
G3SRC 1450 points 

G3PIA 
G3KLH 
G3JEQ 
G3TR 

1395 points 
1385 points 
1375 points 
1325 points 
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Awordr 

The Amateur Radio Friends of Ockcnden Venture issued 78 
cert ificates to operators in 25 countr ies during the year 
ended December 31, 1964. and in so doing collected £32 
for the funds of the Ockenden Venture. G31FB is the award 
custodian and G2FUX the honorary treasurer. This group 
and the Austrian ··Save the Children Trust •· are believed 
to be the only o rganizations issuing certificates for a charity. 

5N2AAF reports that the 350th 5N2 Award has recently 
been issued and this went to 5A4TK. The first two-wav 
S.S.Fl. Award to a s.w.l. was made wi thin the last few weeks 
to E. Eriksson, SMS-2086. Only six operato rs have so far 
received the 5N2 Award for two-way s.s.b. QSOs. Details 
of the 5N2 Award were given in November 1964 MOTA. 

The IOTA Directory of Islands contains some 500 entries. 
Six Continental sections list all the main island groups, the 
majority of known minor groups. larger islands not covered 
by a group name. most of the remote islands of the world's 
oceans. and includes all present DXCC islands. An 
Appendix will list call-signs of stations active from those 
islands no t already indicated by separate international 

PROPA GATION 

prefix, c:.g. Bornholm, Hebrides, Orkney Is .. etc. Cost of 
the Directory (including postage) is: UK 2s.: overseas (by 
air mail), Europe six IRC: USA eight IRC; Pacific nine 
IRC. Orders now taken for delivery commencing in early 
March, write to: G. Watts, DX New$-Sheet. 62 Belmore 
Road, Norwich, Norfolk. NOR.72.T .. England. 

Comment. criticisms o r suggestions concerning either the 
Directory or the IOTA Award should be sent to the custodian 
before April 30, 1965. Rules for the IOTA Award will be 
announced shortly after that d;~tc. In so far <L~ CEOAG is 
concerned the starting date for QSOs qualifying for this 
Award will be from December I. 1964. 

The Doctorate of Amateur Radio Award is given by 
Doctors· CI-IC Chapter 24 for working Doctors of Medicine. 
Dentistry, Osteopathy and Veterinary Medicine in the 
following classes: 

(i) 25. 50. 75. etc., different doctors. 
(ii) Doctors in different states, 10. 20. 30, etc. 

(ii i) Doctors in all continents. 
(iv) Doctors in different zones. 10, 20, 30, etc. 
(v) Doctors in ditTerent countries. 25. 50, 75. etc. 

PREDICTIONS 

14 Me/• 

U.S.A. - EAST (WI-4) s. P. 
U.S.A.-WEST ( W6, 7) s. P. 
CARIBBEAN (6YS/FM/TI) s. P. 
BRAZIL (PY) s. P. 
SOUTH AFRICA (lSI s. P. 
S.E. ASIA (H S, 9M2 ) 5. P. 

AUSTRALIA (VK) s. P. 
L . P. __c:::: ~ 

JAPAN (JA) s. P. MARCH 1965 

TIME (G.M.T.) 00 02 04 06 0 8 10 12 14 16 18 20 22 24 

21 Mc/ 1 

U.S. A. -EAST (WI-4) s. 
U.S. A.- WEST ( W6, 7) s. 
CARIBBEAN (6YS/FM/ n ) s. 
BRAZIL (PY) s. 
SOUTH AFRICA (ZS) s. 
S.E. ASIA ( H S,9M2) !> 

AUSTRALIA (VK ) s. 
JAPAN (JA) s. 

TIME (G.M.T.) 

c:::::::J I - 5 days 

P. 

P. 

P. 
P. 

P. 
P. 

P. 
P. 

00 02 04 06 

l!'ZZZZ.Zi'J 6- 20 days 

Durin& the month of M arch, the re is & symmetric;al diatribution of 
the m.u.f.s about the Equator, so that the propaaation conditions 
wi ll be nearly t he soame in both hemispheres. Traffic to the touthern 
hemisphere (Sou th Africa and South America) will therefore, In 
cener al show an improveme nt over the w in t er months. Solar 
activity still r e mains very low, so that 28 Mc/s is of no practial use 
for OX. At present, b e tween 09.00 and 16.30 under exceptional 
conditions., contacts m-ay be made on thi1 b and with Africa, and 
with even le.u probability wit·h South America between 14.00 a nd 
16.00. W ith the: approach of the summer season (from about M a.y), 
however", 18 Me/• w ill liven up for sporadic E short skip contacts 
over distances of 450 to I tOO miles. Low solar activity and the 
aoproach of s ummer will lead to relatively poor conditions on 
21 Melt . This will b e particular"ly notice .able for traffic to N orth 
America, and Ea:st Coast s t ations (WI-4) wi ll only be hear"d in the 
fate a ft e r"noon on d;ays with above a.veraa• Fl m.u.f.s. The West 
Coast. Alaska and H awaii will not be heard. The outlook for the 
second half of tha ARRL OX Contest Is unfortunately not encour"· 
aalna. Only with African station• will conu.cta be possible on this 
band with any certainty. 14 Mc/s will show a certain improvement 
compar"ed with the winter montht, as the n iahu a re becomina 
shorter and the band will rem<~.in o pen loncer in the eveninr. 
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08 10 12 1-" 16 18 20 22 24 

- Opening• on more than 20 days In the month 

8asiulty all continents should b-e workable with certainty on 141 M c/s 
but c hances for workine OX on this band via the lon& path will 
become remote. On days with ;above ~veraee Fl m .u.f.s conn.cu 
should be p ouible via t:he short path w ith H a waii between 16.40 
and 11. 30 GMT, and with Alaska between 08.30 a nd 12.00 and 15.30 
to 18.30. On 7 M c/s durinc M arch OX contacu a re possible when 
the area t or part of the tr<~.nsmiuion path lies in dark nett. T raffic 
with South America. Austr-al ia a nd South Africa will s how a seasonal 
impr ovement. QRM permittine . Ea.ste rn N orth Amer ica should 
come throuah from about 21.00. However, in the latter half of the 
ni1h t thi1 traffic may be interrupted in some areas by a drop in the 
m .u.f. On 3·5 Mc/s OX troaffic witt experience sliahtly worse condi· 
t iont compared with the w inter months, as the atmospheric noise 
level slowly incr"eases during this month. This increase will con­
tinue w ith the approach of summer. In the latter half o f the n ic ht 
(and sometimes e ven e arlier), the de ad z.one m~y frequently inter­
rupt local t raffic beyond thf.l: srround wave. 

The provisional sunspot \ ber for Janua ry 1965 wa s 18·5 w ith 
the periods of ereatest act•'f'ity fyin1 between the 1st/9th :and the 
18th/31st of the month. The predicted firures for April, M ay and 
J une are 15, 16 and 18 respectively, and a w orthwhife increue in 
solar actlv it'Y is to be ezpected. 
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The Doctorate degree held by the specific contacts claimed 
11111.1'1 be stated and is limited to the USA degrees MD. DDS. 
DO and DVM. or their foreign equivalents. Contacts with 
members of CHC Chapter 24 count double. There a re no 
date limits, and a certified (GCR) list should be sent with 
one dollar or 10 IRC to WA6CRN, W. L. Sprague, MD. 
8028 S:tn Lucas Dr., Whiuier. Calif., USA. A world-wide 
D<ICIOr-Ham Directory is available from W A6CR N for 
50 cents or five I RC. This contains the names of some 1150 
doctors in the classes mentioned above and it is hoped to 
expand the scope of the Directary to include as many 
docto rs as possible. Such a Directm:r could be of great value 
in emergency medical communications, although this 
application may be of limited value in the U K. T he DirectOIJ' 
list only three U K Ham-Doctors. G2FU. G2HFD and 
G3FKM ; are there others? 

The Directory of Ccrt.ificatcs, published by K6BX. will 
henceforth not include details of awards sponso red by 
businesses. manufacturers or publica.tions using such awards 
for business aims. nor awards sponsored by individuals. 
The thinking behind this action is logical but will not be 
reproduced here : additionally there have been some unfor­
tunate cxpcricnces with awards control led by individuals. 
though not in the UK. one is pleased to note. It is hoped 
that this refusal of listing in the Directory will assist in the 
maintenance of awards stru1dards that arc above reproach. 

Commonwealth Call Areas Table 
1·8 3·5 7 14 21 28 Mc/s Total 

G3DYY 7 12 12 5 1 37 
G 3LHJ J 1 17 14 I 37 
GJAAE I 21 7 29 
G8JM 29 29 
5N2AAF 5 19 4 28 
GJKSH 2 3 I J 9 

• • ~ 

A2498 2 7 3 51 12 76 
A2340 4 7 6 40 2 59 
A420 1 3 6 2 34 5 I 51 
A4048 3 3 2 40 I I 50 
A3699 4 6 I 15 I 0 27 
A3902 3 13 7 2.3 

Band Activities 
There is no such thing as easy DX these days, and some 

of the more recent recruits ca.n have little idea of what the 
higher frequency bands can be like at sunspot maximum. 
14 Mc/s o pen for 24 hours a day with all six continents easily 
workable, 21 and 28 Mc/s both packed with S9 signals from 
all over the place: h>1lcyon days indeed. Nowadays the OX 
has to be worked for, winkled out from under layers of 
QR M and found only as a reward for painstaking endeavour. 
A ll praise then to the many stalwarts who continue to press 
o n, sunspots o r no sunspots. Such applicat ion docs, how­
ever. need stimulating, and during the past month the 
appearance of VQ8AMR from Rodriguez Island. VU2NRA 
from the Andaman Islands and KP6AZ/ EA9 from Rio de 
Oro have provided just such encouragement. VQ8AM R 
certainly packed a lot of activity into a very few days of 
operation on 14 Mc/s sideband and. to the great joy of one 
of your contributors. responded to a c-.tll on c.w. 

The following summary of the month's OX highlights 
results from details provided by G3AAE, G3APZ, G3HCT, 
G3HDA. G3KSK, G3SML. G8JM. BRS20317. A2498. 
A3699, A3867, A3926, A4038, A4062 and A431 1. without 
whose helpful co-operation there would be no band act i­
vities report. Salute them all. 

1·8 Mc/s C.W.: HK4EB (04.15-06.40), TF5TP (07.15). 
VEl. VE2. VE3, VOl (20.45-08.40), VP3CZ (05.40-06. 15). 
W l-5 (04.00-07.00). K5JVF (05.20), KSLIW/5 (06.30). 
W5KUA (04.20), W6JTB (07.00). W6RW (07.00-07.40), 
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W8-9 (04.00-07.00), WONWX (06.50), WOVXO (06.10) and 
4 U IITU ( 16.30). 

3·5 Mc/s C.W.: CN2AF (18.50), H18XAL (00.40), JA6AK 
(22.50), M P4BEK (20.15), TA2FA (19.00). T F5TP (23.50), 
UAOAG (23.15), UAOKKB (19.00). U L7 KBK (01.00). 
UH8DC (19.45), UJ8KAA (19.45), UM8FM (22.45) and 
VK4FJ ( 19.30). 

7 Mc/s C.W.: CP5EZ (23.45), C R6AI (21.00), C R7FC 
(19.05), DU9FB (18.00). EA9EN (08.45), EL2AD (23.50), 
EL2AQ (08.15), EL3C ( 18. 15), FB8WW (23.00), FB8XX 
( 19.40), FG7XC (01.00). FY7YK (23.40). H18NPI (23.45). 
HK3AVK (23.50), HK4DP (00.20). J AIPTI (1 7.40). 
JA4BTK (14.30). KZ5BO (23.00), OR4VN (21.00). TA2FA 
(16. 15), VK2EO (19.35), VK3MJ (19.50), VK5KO (20.45), 
VP2GA W (00.50), VP2LH (00. 10), VP2SM (00.20), VP4VU 
(23.35), VP6AK <23.15), VP9WB (22.55). VS9M B (15.45). 
VS9SJF Socotra (18.20), ZLIHV (08.20). Z L2GS (08.15), 
ZSIXR (20.00). ZS8E (17.30-19.00), 5H 3JJ ( 19.15). 6W8BF 
(18.35), 6Y5XG (23.30), 7Q7EX (23.00). 7X2AB (18.55), 
9J2BC( 18.00). 9J2WR, 9K2AD (19.00) and 9M4MN (19.45). 

7 Mc/s S.S.B. : CX2CO ( 11.45), HC2KT (02.05), JAIAEA 
(16.00), JA2BTK ( 15.45), MP4BEQ (23.15). OA4NTF 
(08.40), OX3JV (08.35), YK2AYA (06.10). ZC4GT (18.00). 
ZLIAYY (07.15), ZL2BCG (08. 10), ZS2M I Marion Island 
(19.30), 5N2AAC {22.15). 5Z4AA ( 17.20), 606BW (21.40) 
and 9M4LP (21.15). 

14 Mc/s C.W.: CR4BB (00.05). KP6AZ/ EA9 Rio de Oro 
( 10.30), FB8XX (17.25), FM7WP (12.30), FY7YF ( 12.20). 
HK3AVK ( 12.10), JA6AA (07.55), KZ5BC (21.45), TNSAF 
( 18.10), OD5LX (08.20), OR4VN (19.40), OX3AY (14.35). 
SVOWT/0 (18.35), TG9A D ( 14.00), UAOKYA Zone 23 
(08.30), VP2DAD (12.05), VQ9HB (16.25). VS6FF (11.55). 
ZA2BA (1 2. 10). ZB2A ( 16.00), ZDSM Swaziland (18.55). 
ZL4BO ( 12.00). 5R8AN (18.00), 7Q7EX ( 18.35) and 
7Q7LC ( 18.15). 

14 Mc/s A.M.: CR4BA (09. 10). H14XA (21.30), PJ3AJ 
( 14.20), ZB2AE (14.55), ZB2AK ( 13.25), 7X2VR ( 10.55) a.nd 
9K2A Y (14. 10). 

14 Mc/s S.S.B.: AC5NW (12.40), CE3UF (11.20). CEOAG 
Easter Island ( 13.30), C P ICY ( 12.25), CR4AJ (09.35), 
CR4BB (09.30), CR9AK (11.35). DU I BSP (10.30), EL7.B 
(09.40), EP2DS (09.40). ETJDR (16. 15), ETJFW (11.00). 
FG7XT (13.35). FK8AC (08.20), F K8AU (08.25), FM7WQ 
( 11.30). FY7YL ( 11.45), HC5NW ( 17.30), HCSFN Gala-

Cll4AJ 

ET3AZ 

POSt\U 
TJIAO 

TN8AL 

VS9ADQ 

VU2NRA 

XF.tTQ 

ZC4C1 

Z08J C 

7.S8C 
51HJ1 

SN2RFil 

~U7AG 

QTH Corner 
v o;o 1( . W. Swnku<. W2VCZ. JO l'itcairn A\cnuc, 

Hohocus. N.J .. U.S.A. 
A. llar·Gior:•. Gynmichersu . 4. Culognc, Lin· 

dental. W. Gcrmony. 
E. Poroi. l'lRAE. Pnpcctc. Tahiti. 
via DL38K. Ackcrmnnnstr. 31. 7 Stuugart· 

Vaihingcn, \V, Germany. 
S. Besse. l,ostcs & Tc:k.-coms., Service Radio. 

Fort Lamy. Rep. of Tchud. 
Tpr Quigley. D. J .• SHQ Troop C Sqdn .. lOth 

Royal Hu$Sars. IIF l'O 69. G PO. London. 
via W4ANE. Calvin Des Porte.<. PO Box 501, 

Apalachicola. Florida. USA. 
Dr M. J. Grah<~m. lndopcndcncio 188. Vcrncruz, 
~texico. 

D. Shaw. 1'0 Do• 216. Famagusta, Rep. of 
Cyprus. 

via WSEBJ. J . C. Makoc,•cr. 244 S. Li,·c Oak St.. 
Belfvilfc. Texas. USA. 

PO Box 379. Maseru. B:osuto tnnd. 
G . T. Allen. GJJTK. <:/<• Mrs M . Allen. 157 

Wulton Breck Rond. Anlicl<f. Uvcrpool 4. 
Lanes, Engl!lnd. 

R. Brown, c/o CFAO. 1'0 Box 5 110 Port 
Harcourt . Nigeria. 

ll.l'. 201. Niamey. Niger Rep. 

RSC8 QSL Bureau: C2M l. Bromley, Kern. 
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GlATM (ex-VSIFZ), M N. Snyder, Bob Snyder , 9M4LP, •nd G6LX 
a t a dinne r party in S ina::apore. 

pagos ( 18.10), HI8AMA (17. 15). HlllXAS (15.55). HM2BD 
{08.45), HPIM E ( 11.55), HVICN ( 10.40). KA2DF (08.50). 
KC6BM ( 10.50), KG6APJ (14.35). KH6DUG ( 14.1 5). 
KG61G lwo Jima (08.10), KR6BL (09.05). KR6FJ (()9.55), 
KR6U L (09.20), KRSCA (09.55), K V4CF ( 11.1 5), K W6EJ 
(08.10), KX6DP (08. 15), KX6DR (08.25), O D5AX (16.00), 
005LX (14. 10), OHONI ( 11.40), PZI BW ( 11 .30). SVOWF 
Rhodes (09.35), TG9AD (13.55). TG9EL ( 13.00). TG9RR 
{17.45). TG9SC (14.30). TJIAC (08. 15), TU2AE (09.10). 
VK7CK (13.05), VKSKK (11.25). VK9NT (10.00), VK9TG 
(10.00). VK9TL Norfolk Island {08.45}. VKODS ( 18.00). 
VP2DAD ( 11.55). VP2KR {17.50). VP2LS ( 17.35), VP4VP 
{16.35). VP7BG {17.40). VP7NS (13.1X>). VQ8AM R Rod­
riguez Island ( 14.00-17.30). VS90C (11.00). VU2 R A 
Andaman lsl:tnd (14.30). XEICE ( 14.00). XEIN I (14.30). 
XE2BM ( 14.10), XE2DDV ( 17.35). XT2HV (09.05). 
XW8AL (10.50-1 4.00), XW8AX ( 11.00), YA4A (13.00). 
YNIPJ ( 13.30). YN3PN (14. 10). YSIAGM (13.10). YSIO 
(13.30). ZB2AE (10.40). ZD3C (18.50), ZD5R (17.10). 
ZD8JC ( 18.50), Z P5BC ( 11 .20). ZSS H ( 17.20). 4S71W 
( 16.30), 4U IITU (14.20). 4UISU (15.00). 4W IG ( 17.55). 
5T5AB (11.00), 5U7AG (18.30). 5V8A B ( 18.05). 5X51U 
19.55), 6Y5MJ ( 17.15), 7G IH ( 15.50). W813Z B/7GI (12.20). 
7Q7PBD ( 17.15). 7X3CT ( 10.20), 9 LIJR (10.30). 9M4LX 
(I 5.55). 9U51 D (18.40) and 9U5J E ( 18.40). 

21 Mc/s C.W.: CR6FN ( 14.00). CR71Z (09.00), EL8X 
(09.25). ET3USA (16.25). FB8WW (11.45). FBSXX (10.50). 
FR7ZD (09.20-12.45). MP4DAK (10. 15), OD5LX (11.00-
13.30). VS6EY (09.20), VS6FE (11.10). VS9AMD (14.10). 
ZD5M ( 12.24). 5R8AB (12.00). 5R8AN (11.00- 14.00), 
5R8CI3 ( 10.40). 6W8BL (11.45). 9K2AD (08.25) and 
9M4GZ (09. 10). 

21 Mc/s A.M.: CE6EZ (15.1 0). C R4A D ( 11.00-14.00). 
C R4BI3 ( 13.30), C R6FA (11.50), C R7GW (12.40), CT2AL 
( 12.10), ET3USA (11. 10-14.00), FHSCD Comoro Island 
( 15. 15). HI4XAC ( 16.40), HC2M P (14.35), KV4CX (12.25). 
PJ3AJ (16.10). PZI BW (10. 15). TG9US ( 14.00). TNSAA 
(13.55), VK6QL (08.20). VP9FK ( 17. 10). VQ8BZ (14.05). 
VS9ARC ( 15.05}. VS9SJ F (14.00). ZS9G (09.50), 7X2SQ 
(17.55). 9LI WN ( 11.50) and 9X5AV ( 11.25). 

21 Mc/s S.S.B.: EA8CG (18.00), HKIMT (17.55). 
HKISU (18.20). K V4CF (12.50). KV4CX (14.05), OD5LX 
( 10.30), T12EV (19.20). VQIGDW (10.30), VS9AWR (1 2.10), 
VU2JM (11.50). XEIFSV (17.00). YA3TNC (09.25). 
YNILC ( 15.00). YSI H U KE ( 15.45). Z D8JC (12.30), ZS7R 
(13.15), 5X5J G ( 12.20). 6W8AE ( 12.45), 9J2WR (16. 10) 
and 9 K2AU ( 11.35). 

28 Mc/s C.W.: 5N2AAF ( 12.30). 
28 Mc/s S.S.B. : LU6DA P ( 13.10), 5N2AAF (14.00). 

7Q7PBD ( 15.05) and 7X2VX ( 13.30). 
The review next molllh will cover the period of BER U 

<tnd the first sect ions of the ARRL DX contest. It will be 
interesting to sec whether 28 Mc/s is really as dead as it 
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<tppcars 10 be! lncidemally, do not be foolc:d by that 
ZA2BA reported on 14 Mc/s c.w.: while he is no doubt 
adjacent to Albania he is most unlikely to be operating from 
within that country. T he last genuine operation from ZA 
was that of OK 7HZ/ZA nearly a decade ago. Pcrlwps in 
1975? 

OX Briefs 

Z 0 3C received his licence on February~ and is :tctive o n 
s.s.b. usually at the high end of 14 Mcls. His home call is 
W4WRK (Tks G31EN). 

XE JTQ is active daily from 13.30 w 15.00 on 14,031 kc/s 
c.w. and otJ'ers to provide any UK operator with a Zone 6 
QSO. Few Mexican stat io ns operate on c.w. and some 
operators find it diOicult to complete WAZ for this reason. 
XEITQ QSLs direct only and his address will be found in 
QTH Comer. 

4X4DF. who is the former operatOr of ET3i\Z. called 
recently at RSGB HQ and left his present address in 
Germany from where he will be llleascd to replace any 
missing QSLs, and which will be fou nd in QTH Cortwr. 

VK4F.J is !ooking for European contacts on 3505 kc/s c.w. 
aro und 19.00. with operation on 711 10 kc/s an hour later. 
An inverted-V is the radiator in usc on these bands. 

CR4A.J QSLs can now be (lbtitinecl from W2VCZ whose 
address will he found in QTH Comer. 

VE3CJ repo rts that the new prefix for the Cayman Islands 
w.c.r. April I will be ZFI. 

TLSSW advises that QSLs from UK stations should be 
sent to his QTH in the Central African Republic (c/o US 
Embassy. PO Box 302, Bangui), and mJI via WI BPM. 

• + 
Correspondents are thanked for their co-operation and 

acl-nowlcdgcmcnt is made to the West Gulf DX Club 
Bui/Nin (W5 1GJ). DX'press (PAOFX), and Tlw DX'er 
(N. Californian DX Club). Please send all items to RSG B 
Headquarters to arrive no t later than March 17 fo r t he 
April issue and April 8 for the May issue. 

Correction 

Mr G. W. Robens' call-sign was incorrectly given as 
G3EWY on page 106 of the February. 1965. issu~ of thc­
BuLt.FTIN. It should have appeared as G3ENY. 

Pocket-size C R Br idge (Continue d from page 161) 

o r resistor o f unknown value is connected across terminals. 
X I. X2 and the switch set to the appropriate range. The 
300 c/s signal from the audio oscilla tor is then careful ly 
tuned out by slowly adjusting VR I. The null point is quite 
distinct. and when found enables the value of the externally 
connected component to be rccogniLcd by reading the scale: 
provided, of cotwc. that the value is within the range 
oll'crcd. 
A~ the same scale can be used for both capacitance and 

resistance readings. in the prototype scale markings are 
direct capacitance values. these being mcmally multiplied 
by 10 when resistors arc measured. If. as mentioned 
earlier, R I is reduced to I K ohm. scale readings will be 
direct in both cases. The unit cannot indicate the voltage 
r,uings of capacitors or course, nei ther can it be usefully 
c111ploycd wi th clcctrolytics: but it can, however, be o ther­
wise usefully employed as a fixed frequency audio osci llato•· 
by short-circuiting rhc X termin:.ds, whereupon VR I will 
function as a crude attenuator the output being taken from 
the 'phones sockets. 
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RSG B Slow Morse Pract ice Transm issions 
The foltowlnt Slow Morse Practice t,.ansminions a re sponsor ed by the RSGB. A lt e r a t ions and add itions t o this 

t o the H o norary Oraaniz.e r. M. McBrayne. Gl KGU, lS Purlieu W a y, Theydon Bo is, Euex. 
list lhould be stt.nt 

Time Co/1-rl~n ~C/1 Town 

S undays 
08.00 G3KLT 1827 Birmingham 
09.30 GJKZZ 1920 South Shields, 

Co. Ourh•m 
10.00 GW3TMH ... 1980 Rhyl, flints. 
IO. IS G3CGO 1875 Cheltenham 
10.30 GI3JEX 1860 Belf•st 
11 .00 G2FXA 1900 Stockton-on-Tees 
12.00 GM3HBY 1903 Glu,ow 

12.00 t{GlHVI 1890 Stoke-on-Trent 
G30GO 

12.00 G3SVO 1870 Re~dins;. Berks. 
12.00 G3PAI 182S On&ar, Essex. 
18.00 GWJTMP 1980 Mold, Flinu. 
18.30 G3NCZ 1920 Blackburn. Lanes. 
19.00 G3NPB 1875 Hexham, 

Northumberland 

21.00 {G3LKT 1892 S•lisbu")', Wilts. 
... t G3PLQ 

21.30 G3NQR 1875 Harrow W e ald, Middx. 

Monday• 
18.00 G3SWR 1980 Middlcsbro', Yorks. 
18.30 G3NCZ 1920 Blackburn, Lones. 
18.45 GW3PMR ... 1920 Bangor, Caern1. 
19.00 G3MXS 1875 Birkenhead 
19.00 G3NPB 1875 Hexham, 

Northumberb.nd 
19.30 G3SRY 1920 Cheam, Surrey 
20.00 G3HJG 1980 M1.nchucer 
20.00 G31BJ 1910 South~pton. Hanu. 
20.00 G3PKZ 1930 London N.ll 
20. 15 G3SAZ 1845 Ashford, Middx. 
20.30 G3MJS 1980 leichaon-Sea, Essex, 

r31RM 
1981 Bury St. Edmunds 

21.00 ... t G3MWO 
G3PHW 

21.00 ... t g~~~ 1892 S•lisbury, Wilu. 

21.15 ... G3AOQ 1990 8radlord, Yor ks. 

21.30 { G2BSW 1865 Studley, W orks. 
" ' t G3TBW 1865 Rcdditch, Worcs. 

Tuesda ys 
19.00 G3NPB 1875 Hexham. 

Northumberland 
19.00 G3NUE 144·26 Mc/s Worcester 
19.30 G3RFL 1910 Gre;;at Harwood, Lanes. 
20.00 G3RZO 1865 Redditch, Worcs. 
20.00 G3PJI 1910 Southampton 
20.00 G3AYJ 192S Birmingham 
20.30 G3NKX 1915 louche on 

21.00 t G3LKT 1892 Salisbury, Wilu. 
... t G3PLQ 

21.30 ... t gw~F 1865 Roddi<ch, Woru. 
1865 Bromsgrove, Worcs. 

ll.OO G3AWL 1980 Wing~te, Co. Durham 
ll.OO G3HZM 192S Mancheste r 

W e dn .. days 
18.30 G2FXA 1900 Stockton--on~ Tees 
18.4S GW3PMR 1920 B~ngor, Cacrns. 
19.00 G3GBS 1865 Moseley 
19.00 G3GBJ 1870 Redditch, Woro. 
19.00 GW3CJR ... 1930 Newbridce. Mon. 

Can Yo u H elp ? 

e A. E. Harvey. G31 UG. 39 Curlieu Road. Oakdale,' Poole. 
Dorse1. who would like to purchase or borrow the manual or 
circuit of the Hallicraftcrs v.h.f. receiver R. l949, tuning 27-144 
Mc/s'l It is believed rhat this is s imilar to the S27D by the same 
mnnufacrurcr. 
e I. A. Cobbold. G3RPJ. 62 Rydal Drive, Barnehurst. Kenl, 
who desires information on the v.h.f. receiver unit 62H (A P6 1357) 
manufactured by Ekco, and 1hough1 to be the same as 1he 
receiver type 1392? 
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Tlmo Coll-si~n ~C/1 Town 

W e dnesdays 
19.00 G3RBP 1860 Oxford 
20.00 GJRQX 1840 Wolvorhampton, 

Scoffs. 
20.00 G3SAO/A 1980 Stevena&e. Hens. 
20.30 G3KGU 1920 Theydon Bois. Essex 
20.30 G3AGN 1875 FelixJtowe 
21.00 ... f'"" 1890 Stoke ..an .. Trent 

... t GJOGO 

21.00 .. . t g~~~ 1892 S•lisbu")', Wiles. 

21.00 G3POU 18SO Oonc.a.ster, Yorks. 
GJSFO 

Thu rs days 
18.00 G3SWR 1980 Middfesbro', Yorks. 
18.30 G3NC 1968 Swindon 
18.30 GJTMI 1840 Canterbury, Kent 
19.00 G3NUT 1875 W•lluey 
19.00 G3N PB 187S Hcxham. 

Northumberland 
19.30 G3RFL 1910 Great Huwood, Lanes. 
20.00 G3NH R 1900 Hounslow 
20.00 G3LLM 1820 Bath, Somerset 
20.00 GSX B 1878 Ru.ding, Berks. 
20.30 G3RSF 1925 Harlow, Essex 

20.30 T"" 
1850 Swindon, W ilts. 

G3LLZ 
G31RM 1981 Bury St. Edmunds 

21.00 t G3MWO 
G3PHW 

21.00 t G3LKT 1892 S•lisbu")', Wilts. 
G3PLQ 

11.00 GlAOQ 1990 Bradford, Yorks. 

21.30 { G3EVT 1865 Redd1tch, Worcs, 
t GJTOI 

22.00 G3AWL 1980 W inc:ate, Co. Durham 
22.00 G3LLM 1820 Bath, Somerset 

Fridays 
18.30 G3NCZ 1920 Bl•ckburn, Lones. 
19.00 G3R8P 1860 O xford 
19.00 G3NPB 1875 Hexham, 

Northumberland 
19.30 G3PWU 18SO Readinc. Berks. 
20.15 G30XA 181S Ashford, Middx. 

21.00 { G3LKT 1892 S•lisbu")', W ilts, 
... t G3PLQ 

21.00 ... G3PKE 1920 Oorkinc. Surrey 

21.30 { G3RZI 1865 Redditch, Worcs. 
"' t G3TQO 1865 Oroitwich, Wora. 

21.30 t{G3RPW 1900 Pudsey, Yorks. 
G3KSS Br.odlord 

23.00 GM3H8Y 1903 Glas1ow 

Sat u rdays 
13.00 G2FXA 1900 Stockton-on· Tees 
14.00 GI3JEX 1860 Bell•n 
14.00 G3SVO 1870 Roadlng, Berks. 
15.30 G3RFL ... 1910 Great Harwood,lanu. 
18.00 GW3TMP 1980 Mold, Flints. 
19.00 G3NPB 1875 Hoxham, 

Northumberland 
20.00 G3KPO 1980 Pecerborouch 

21.00 t{G3LKT 1892 S•lisbu")', Wilu. 
G3PLQ 

tAI<erliO'tely 

e D. Byrne, G3KPO. Jersey House, Eye. l>cterborough. who 
wishes to borrow the manual or obtain any other informa1ion 
on the DST.I 00 receiver? 
e E./\. Bovey. BRSI9530. I Chapel Lane. Dartmoulh. Devon. 
who wishes to buy or borrow the circuit diagram of the Indicating 
Unit C RT Type I, Ref. IOQ/253. and would also like infom\alion 
on the cathode ray tube 1ype VCRX 263 which is used in the 
unit ? 
e C. R. S. Smith. BRSI8612, 19 Hyde Road, Kenilworth. 
Warks., who requires the manuals or circui ls for the BC348 
and DSTIOO receivers? 
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News from Headquarters 
Committees of the Council for 1965 

The following members have been appointed to serve o n 
the Committees of the Council for 1965: 
Contests, H.F. Council Member: J . C . Graham, G3TR: 
Nou-Council Members: D . A. Findlay, G3BZG. R. L. 
Glaishcr. G6LX, M. Harrington, BRS20249. M. C. W. 
Sandford, G3PIT, R. A . Wybrow, GJJ VJ , and C. Penna, 
GJPOI. V.H.F. Council Member: J . C. Foster, G2JF. 
Non-Councillvlembers: M. D. Bass. G30J E. D . A. Findlay. 
GJBZG, C. Penna, G3PO I, a nd H. W. Rees. G3HWR. 
Education. Council Members: L. E. Newnham, G6NZ. 
G . M. C. Stone . G3FZL, J . W. Swinnerton. G2YS. Non­
Council Members: K. L. Smith, G3.JIX. P. W. Winsford. 
G4DC. D. N. Biltcliffe, G6N B. and R. J . Hughes, G3GYV. 
Exhibition. Council Members: J. C. Graham, G3TR. L. E. 
Newnham. G6NZ, E. W. Yeomanson. G3IJR. Non-Council 
/VIembers: A. J. Gibbs, G3PHG, G. W. Norris. G31CI, 
F. F. Ruth, G2BR H. P. A. Thorogood, G4KD, R. G . B. 
Vaughan, G3FRV, and A. J . Wo rrall, G3 1WA. 
Finance and Staff. Council /It/embers: N. Caws, G3BVG. 
.1 . C. Graham, G3TR, L. E. Newnham. G6NZ. R. F. 
Stevens, G2BVN, and G. M. C. Srone, G3FZL. 
GPO Liaison and TVI. Council Members: A. 0 . Milne. 
G2MI , L. E. Ncwnham, G6NZ. F. K . Parker, G3FUR. 
R. F. Stevens, G2BVN. J . W. Swinnerton. G2YS. and E. W. 
Yeomanson. G311R. 
Membcrsbip and Representation. Coundl Members: L. N . 
Goldsbrough, G3ERB, J . C. Graham, G3TR, R . H. James, 
GWJBF H, F. K. Parker, G3FUR, A. D. Pauerson. GI3K YP. 
and J. Fraser Shepherd, GM3EGW. 
Mobile. Council Member: F. K. Parker, G3FUR. Non­
Cowll'il 1\t/emhers: R. Boby, G3JLE . .H . T . Brock. G3FD. 
G. C. Clark, G3NJL. M.A. C. McBrayne, G3KGU, N. 0. 
Miller, G3MVY, A. J . Reynolds. G3NN K, and P. W. 
Winsford. G4DC. 
RAEN. Council J\4embers: L. E. Newnham. G6NZ, and 
E. W . Yeomanson, G311R. Non-Council Members: G. A. 
Allcock, G3JON, E. R . L. Bassen, BRSI6075. R. A. 
Ferguson, G4VF. A. C. Gee. G2UK. J. D . Kingston. 
G3VK. E. A. Matthews, GJFZW, and P. Balestrini. G3BPT. 
Scientific Studies. Council Members: R. F. Stevens. 
G2BVN, J. Fraser Shepherd. G M3EGW and G. M. C. 
Stone, G3FZL. Non-Council Members: W. H. Allen. G2UJ. 
R. G. Flavell, GM3L TP, H. L. G ibson. BRSI224. C. E. 
Newton. G2FKZ, D. G. Thorpe, G30BT. Corresponding 
Members: J . M. Lyons, G M3GUJ, W. D. Oliphant. 
BR$26076. and W. E. D. Parker. G6BY. 
Technical. Council Members: R. F. Stevens, G2BVN, and 
G. M . C. Stone, G3FZL. Non-Counl'il Members: W. H. 
Allen. G2UJ, D. N. Corfield. G5CD, G . C. Fox, G3AEX. 
G. R. Jessop, G6JP, J . W. Mathews. G6LL. B. Priestley, 
G3JGO. 
V.H.F. Council Members: N. Caws, G3BVG. R. C. Hills, 
G3 HRH, and G . M. C. Stone, G3FZL. Non-Council 
Members: W. H . Allen, G2UJ. P. Balestrini, G3BPT. D. N. 
Biltclifl'c. G6Nl3, F. E. A. Green. G3GMY. F. A. Griffiths. 
G3MED. J . H. Hum, G5UM. and A. L. Mynett, GJHBW. 

The Presidenl is an ex-officio memher of all Commillees. 

Death of Sir Winston Churchill 

A letter of condolence on the death of Sir Winston 
Churchill was ~ent to Lady Churchill by the President, Mr 
E. W. Yeoma nson, GJI LR, on behalf o f the Societv. 

A number of letters of condolence have been received by 
the Society from amateurs overseas. 
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Mr R. F. Stevens 
Executive Vice-President 

In accordance with Article II of th:: Articles of A~sociation. 
the Cmmcil has appointed. Mr R . F. Stevens, G2BVN, to the 
office of Executive Vice-Presidem for 1965. 

Mr Stevens has been a member of the Council since 1962 
and serves o n the G.PO Liaison and TV!, Fi11ance and Statr. 
Scientific Studies a nd Technical Committees. He is also the 
Society's Region I IARU Liaison Officer. 

RSGB QSL Bureau Manager , 1965 
Mr A. 0 . Milne, G2MI, has been rea ppointed Manager 

o r the Society's QSL Bureau for 1965. 

V. H .F. Ma nager, 1965 
Mr R. C. Hills, G3HRH, has been reappointed the 

Society's V. H. F. Manager fo r 1965. 

Certificates Manager 
Mr K. A. V. Hurrell, G3NBC. has been reappointed the 

Society's Certificates Manager fo r 1965. 
Claims for certificates should be sent di rect to Headquar­

ters a nd will be acknowledged o n a rrival. 

Slow Morse Practice Transmissions Organize r , 1965 
Mr M.A. C. McBrayne, G3KGU. has been reappointed 

Organizer of the Society's Slow Morse Practice T ransmissions 
for 1965. 

International Amateur Radio Club 
Mr G. M. C. SLone, G3FZL. the Society's lnu11ediate 

Pas t President, has been elected Vice-President of the 
International Amateur Radio Club, Geneva. 

RSGB Intruder Watch 
Correspondence ror the Intruder Watch should be 

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

Mr G. M. C. Stone. G3FZL, Immediate Past President, insta.llin& 
Mr E. W. Yeomanton, GJIIR. ;,u: the Society's thirty-first President 
at the General Meeting and Social Evening held at the Kin&sley 
H otel. London, on January IS, 1965. There was an attendance of 

nearly tOO. 
(Photo br H. R. Preece) 
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G6 HL W ins Pla nning Appeal fo r Ae rial Mast 

The Minister of Housing and Local Government has 
allowed an appeal by Wing Commander I. E. Hill , G6HL, 
against refusal of planning permission by Andover Borough 
Council for an additional 55ft. mast in the garden of his 
home. In presenting his case at the public hearing in Andover 
o n November 12, 1964, G6H L stressed, inter alia, that the 
position of the mast had been carefully selected and was 
backed by a screen of mixed trees of similar height to the 
mast. It was proposed to paint the mast green to harmonise 
with the surroundings. 

Like many o ther members faced with planning problems, 
G6HL consulted the Society and was in fact advised to 
stress that the mast was ncar to tall trees and to offer to 
paint it a suitable colour. 

A leaflet on the subject prepared for the information of 
members is available on request from Headquarters. 

Par liame ntary Question o n Reciproca l Licensing 

Mr George Wallace, M.P., is to ask the Postmaster General 
on March 16 whether he will nego tiate reciprocal arrange­
ments with other countries to allow a mateurs to operate 
their Amateur Radio stat io ns during visits to other countries. 

Affiliated Societies 
The following societies arc now alllliatcd to RSGB: 

BEDFORD & DISTRICT AMATEUR RADIO CLUIJ 
c/o J. R. Clarke, 12 Robin Hill, Brickhill, Beds. 

GOSI'ORT & DISTRICT AMATEUR l~\010 Cu.!U 
cj o J. T. Nightingale, 21 Pier Street. Lee-on-Solent, Hanls. 

T~IE JAMAIC1\ AMATEUR RADIO ASSO<;IATION 
c/o C. E. Soares. 76 Arnold Road. Kingston 5. Jamaica. 

W. Indies. 
SALTASH & DISTRICT RADIO CtUIJ 

cj o D. Bowers. Esq .. 95 Grenfel l Avenue, Saltash. Corn­
wall. 

Affil iated Society Representa tives 
BURNiiAM ON St;A RAI)IO CLUil 

D. W. Bin. 99 S10ddens Road, Burnham on Sea, Somerset. 
B,\SILDON & DISTRICT AMATEUR RADIO SOCIETY 

H. Buckcnham, G3PG N. Steeple View Farm. Arterial 
Road, Laindon, Basildon. E~sex. 

NEWARK & DISTRICT AMATEUR RADIO SOCIETY 
W . A . G . Davidson. G3EVG, 4 Orston Avenue, Newark. 

Nous. 
STOKE-ON-TRE T AMATEUR RADIO SOCIETY 

V. J. Reynolds, G3COY, 90 Princes Road. Hanshill , 
Stoke-on-Trent, Stalls. 

Area Re presentatives 
AYRSHIRE RSGB GROUP 

J. Wilson, 3 Whitehill Avenue, Annbank, Ayr, Scotland. 
ILFORD RSGB GROUP 

G. W. A. Rick, 19 Essex Road, Dagenham, Essex. 
STOKE-ON-TRENT 

V. J. Reyno lds, G3COY, 90 Princes Road, Hartshill. 
Stoke-on-Trem. Stafls. 

Area Representatives Badges 
Badges for Area Representatives are now available from 

RSGB Headquarters, price lOs. each including postage. 

Illustrated Recorded Lecture o n Amateur Radio 
Council Member John Swinnerton, G2YS (28 Nightingale 

Road, Rickmansworth, Herts.). is compiling a tape/colour 
transparency talk to interest young people aged 13 to 16 in 
A mateur Radio. Members who have suitable transparencies 
and would like to make them available to the RSGB are 
invited to contact G2YS at the above address. 

Band O ccupancy Che cks 
In 1968 o r tllereabouts, another Ordinary Administrative 

Conference of the International Telecommunications Union 
will be held and, if it goes to pattern, radio frequency 
allocations will be rc-e.xamined and changes made. 

At past w nferences, information regarding the actual 
number o f amateurs active o n the various amateur bands 
has been of inestimable value and has been gathered together 
by a small but enthusiastic group of people who have been 
willing to give time to this extremely important job. 

There is no doubt that efforts will be made once again to 
filch some of our frequencies for other services. in particular. 
short wave broadcasting. and detailed records of the number 
of amateurs actually using each band can help to refute any 
suggestion that <LnY of our frequencies are nol being fully 
used. 

Volunteers are sought who will be willing to listen and log 
all British Isles stations heard during specific times of day. 
over a period of time. Daily checks will not be necessary. 
but about a dozen checks over several weeks will be required. 
Other detai ls have yet to be worked out. 

Will ynu u.ndcnake this vital and important task in defence 
of the frequency bunds which make our existence as radio 
amateurs possible and worthwhile? 

If you arc willing to help, will you please write to the 
undersigned at the following address: A. 0. Milne, G2M I. 
Bromley, Kent. marking your envelope •· Band Occupancy 
Check.'' 

~ilent Jkeps 
We record with sorrow the passing of the following 

am;ucurs: 
W. A. L. Brunelle, G3EKB. of Barki11g, Essex 
E. Greenwood, G3GXB. of Shafton, nr. Barnsley, 

Yorks. 
A. Parker, G3 1AA. of Mansfield. Nons. 
L. H. Plan, G5PB, of Barton-on-Sea. Hunts. 
C. A. Webb, G5WB, of Canterbury, Kent 
J . Nelson, GD2FRV, of Douglas, Isle of Man 
J. D . Sheard. GD31YS. of Do uglas. Isle of Man 
Harry L. Overton, G4CW, of Crayford. Kent 

®bituarp 
H a rold Yeoman, G2FOL 

Radio enthusiasts in Clitheroe a nd the surrounding 
towns will learn with deep regret of the death. at his home 
on January 13. 1965, of Harold Yeoman. G2FOL. He 
passed away at the age of 55 years. 

Harold Yeoman developed <til interest in Arnat~ur 
Radio about 1935. and before t.hc commencement of the 
1939 hostilities he obtained an AA licence. He rejoined 
his territorial unit at the outbreak of war. and served 
with HM Forces until peace W<lS finally restored. 

Harold then obtained his present C<~ll and was a founder 
member of the Clithcroc Amateur Radio Club. which 
nourished for u numb~r of years umil the premises were 
taken over. G2FOL was active o n Top Band phone from 
his home QTH. and became known locally as .. The 
Golden Voice of Clithcroe." 

More recently his enthusiasm was for Top Band mobile 
operation. but his main interest Wi!S always the construc­
tional side of Amateur Radio. 

He will be sadly missed by his many friends, and we 
otl'cr our sincere sympathy to his wife Irene. 
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Society Affairs 
Brief Report on the December, 1964 meeting of the Council 

THE De<.-ember meeting of the Council was held on 
December 17, 1964, and was auended by Messrs. 

G. M. C. Stone (President), N. Caws. J . C. Foster, J. C. 
Graham, R. C. Hills. E. G. Ingram, R. H. James, A. 0. 
Milne, L. E. Ncwnham, R. F. Stevens. J. W. Swinnerton, 
E. W. Yeomanson (Members of the Council), John A. 
Rouse (General Manager and Secretary) and P. C. M. Smee 
(Minuting Secret<Lry). 

Apologies for absence were tabled on behalf of Messrs. 
H. A. Bartlell, L. N. Goldsbrough, F. K. Parker, A. D. 
Patterson and L. Varney. 

Beacon Stations 
The latest progress in negotiat ions for the selling up of a 

2m beacon station in Scotland was discussed but it was 
reported that plans for a similar station in Northern Ireland 
had received a severe set-back <LS the site that it had been 
hoped to usc was no longer available. An alternative site was 
therefore being sought. 

History of the Society 
li was rcporred that Mr Clarricoais had submilled the 

fi rst instalment of the History of the Society up to the early 
1920's. 

Recommendations of Committees 
The Council accepted recommendations relating to the 

co-option of an additional member (Scientific Studies Com­
millee), a visit to a Junior Leaders Regiment (Education and 
Training Commill!!c), 1he results of Y.H. F. National Field 
Day and a 1296 Mc/s Contest (Y.H.F. Contests Committee), 
the Low Power Field Day (H.F. Contests Committee), 
s.s.b. and RTTY operation on 2m (V.H.F. Committee) and 
the RSGB lnlruder Watch (GPO Liaison Committee). 

Membership and Affiliation 
The Council approved 176 applications for membership 

(125 Corporate and 51 Associate). Tn addition, five applica­
tions for transfer from Associate to Corporate grade were 
approved. 

The subscriptions of four members were waived, two on the 
grounds of blindness and 1wo on the grounds of physical 
disability. 

Affiliation was granted to 
RAF Leeming Amateur Radio Club. 
Universi ty of Sheffield Amateur Radio Society. 

Annual General Meeting 
A short Supplementary Report of the Council was 

approved for presenta tion to members present at 1J1e AG M 
on December 18, 1964. (The Repon was published in the 
February issue of the BULLETIN- EDITOR). 

The Hanson Trophy 
TJ1e draft rules for this new trophy were approved. 

(Details are given on page 190). 

Council Meetings during 1965 
It was agreed to hold meetings of the Council on Janua ry 

14, February 6, Marcil 6, April 5, May 3, June 14, July 5, 
August 2, September 6, October 2, November 6 and Decem­
ber 9. Four meetings were arranged for Saturdays as a help 
to those members of the Council who have to travel long 
distances. 

Regional Representatives' Newsletter 
The issue of a quarterly Newsletter prepared by the 

Membership and Representation Committee was approved. 

New Membership Badges 
San1ples of a smaller membership lapel badge and t ie-clip 

were approved. (T h.e new badges a rc now avai lable from 
Headquarters-EDITOR). 

RAEN Rally, 1964 
The Council approved the results of the RAEN Rally. 

Reports of Committees 
The Council received rcpor1s on the meetin!!s of the 

following Committees: Technical (22.10.64), Exhibition 
(23.10.64), Scientific Studies (9. 11.64), V.H. F. Contests 
(12.11.64), H.F. Contests ( 12.1 1.64), Finance and Staff 
( 14.11.64), Membershjp and Representation ( 16. 11.64), 
Mobile (19.11.64). V.H.F. (23. 11.64) and GPO Liaison 
(2.12.64). 

Progress Report on the Society's IQSY Programme 
The Council received for information the first progress 

report on the Society's lQSY Programme prepared for the 
Royal Society. (The Report is published on page 165 of this 
issue- EDITOR). 

The Council was in session (or nearly five hours 

Brief Report on the january, 1965 meeting of the Council 

THE January meeting of the Council was held on January 
14, 1965, and was attended by Messrs. E. W. Yeoman­

son (President), N. Caws, J. C. Foster, J. C. Graham, R. C. 
Hills, E. G. Ingram, R. H. James. A. 0. Milne, L. E. Newn­
ham, A. D. Patterson, J. F. Shepherd, R. F. Stevens, G. M. 
C. Stone a.nd J . W. Swinnerton (Members of the Council), 
John A. Rouse (General M<mager and Secretary), and 
P. C. M. Smee (Minuting Secretary). 

Apologies for absence were tabled on behalf of Messrs. 
1-1. A. Bartlett, L. N. Goldsbrough and Louis Varney. 

Welcome to New Member 
The President opened the proceedings by welcoming Mr 

J. Fraser Shepherd, GM3EGW, the Council member for the 
new Zone G (Scotland). Mr Ycomanson also welcomed 
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Messrs. E. G. Ingram, GM61Z, J. C. Foster, G2JF, R. F. 
Stevens. G2BYN, and J . W. Swinnerton, G2YS, on their 
re-election unopposed 10 the Council. 

Executive Vice-President 
In accordance with Article I I of the Articles of Associa­

tion, Mr R. F. Stevens, G2BVN. was elected Executive 
Vice-President for 1965. (Mr Stevens' elec1ion is reported on 
page 187 Of this issue Of the BULLETIN- EDITOR). 

ITU Centenary 
II was reported that the Internat ional Amateur Radio Club 

is to hold a Hamvention in Geneva on September 17-19, 
1965, to which representatives atlending the JTU Pleni­
po tentiary Conference in Montreux will be invited. 
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Committee Recomme ndatio ns 
The Council adopted Co mmittee recommendat ions 

relating to expenses for one of the exhibits at the 1964 
RSGB Communications Exhibition (Exhibition), a 1296 
Mc/s contest in May ( V.H.F. Contests), a weekend confer­
ence and a change of Committee name (Education and 
Training, now simply Education), and mobile rallies to be 
arranged by or in association with the Society (Mobile). (A 
list of RSG B mobile rallies is published in this issuc­
EotTOt\). 

Annual Re ports of Committees 
The Council received reports summarizing the work of the 

following Co mmittees during 1964: Education and Training, 
Exhibition. Membership and Representation, Mobile. 
Scientific Studies and Technical. Reports were also received 
from the V.H.F . Manager. Certificates Manager and Slow 
Morse Transmissions Organizer. 

Membership 
The Council approved 129 applications for membership 

(98 Corporate and 31 Associate) and 13 applications for 
transfer from Associate to Corporate grade. 

The subscriptions of two members were waived on the 
grounds of blindness. 

Committees of Council for 1965 
The Council agreed to invite members to serve on the 

The H anson Trophy 
The Council has accepted with gratitude a generous offer 

by Mr D. A. S. Drybrough, BRS22550. of Coventry, to 
donate a trophy for award in connection with the V. H.F. 
Listeners· Championship. The trophy will be known as 
The Hanson Trophy in memory of the late John Hanson. 
G6YU. T he rules governing its nward a rc as follows: 

(i) The Trophy will be known as ·• The Hanson Trophy.'' 
(ii) The Trophy shall be awarded annually to the contestant 

adjudged by the RSGB V.H.F. Contests Committee to 

ElEVENTH INTERNATIONAl 

Committees during 1965. (A list o f Committee members is 
published on page 187 of this issuc-Eorro R). 

Action was also taken to invite the QSL Manager, V.H.F. 
Manager, Certificates Manager and Slow Morse Practice 
Transmissions Organizer to serve again. 

Na tional Fie ld Day 1965 
The rules for this year's N.F.D. were approved for 

publication in the February issue of the RSGB Bu LLETIN. 

Annua l Gene ral Meeting 
The Minutes of the Annual General Meeting held on 

December 18. 1964, were approved for publication in the 
February issue of the RSG B Bu t.LFTIN. 

Compla ints against an Advertiser 
The Council gave further consideratio n to complaints from 

members regarding deliveries of equipment by an advertiser 
in the RSGB Bu tu-TtN. It was agreed to ask the Technical 
Committee to investigate and report to the Council at a later 
date. 

Publications 
The production of new cdit.ions of the Radio Amateur.\'' 

Examination Manual and A Guide to Ammeur Radio was 
authorized. 

• • 
The Council wos in session for nearly five hours 

be the winner of the annual V.H.F./ U. H.F. Listeners' 
Championship. 

(iii) In the event o f the Championship ceasing to be held, 
the Trophy shall (a) be used as an award in a major 
RSGB v.h.f. contest or (b) be used for some other 
purpose in connection with v.h.f. activity. 

(iv) The Council reserves the right to aware the Trophy for 
some other purpose than that laid down in Rules (ii) 
and (iii). 

V .H.F .-U.H.F. CONVENTION 
Saturday, Apri l 10, 1965 
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Kingsley Hotel, Bloomsbury Way, London, W.C. I. 

Programme: 

Morn ing-Exhibition of commercial and amateur equipment 

Afternoon-A programme of lectures 

Evening-Dinner, and presentation of prizes 

Tickets may be obtained from F. E. A. Green. G3GMY. 48 Borough Way, Pouers Bar, Middlesex. at the following prices: 
Convention only 4/6 

Convention and dinner 30f-

Underground Stations: Holborn (Kingsway) and Tottenham Court Road 

Buses: 7. 8, 19, 22, 24. 25, 29. 32. 38. 73, 127, IH. 156, 176 

Organized jointly by the RSGB V.H.F. Committee a nd the London U . H .F. Group 
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CONTEST NEWS ~ 
-RESULTS-REPORTS- RULES-~•-

Low Power/80 Metre Fie ld Day 
The <:on tests Committee has for some lime felt that the 

support for the Low Power Field Day contest has been 
hardly sufficient to j ustify its continuation. A lso, with the 
advent of one or two stations able to usc high power tran­
sistors, the number of entries could drop even lower. With 
this in mind the Conte-sts Committee have decided to a lter 
the ru les for this year's event as follows. 

Since low power has become an obsolete title it will now be 
called the " 80m Field Day " and a power limit of 10 watts 
will be imposed. The weight restriction will be removed 
so that specialized equipment need not necessarily have to be 
constructed in order to enter. To retain the simple nature 
of the contest the number of operators and helpers will be 
limited to two and power may only be taken from h.t. and/or 
I. t. batteries. 

With these changes it is hoped that many more stations 
will be induced to spend a day out in the field and that the 
regular competito rs of the last few years will continue to 
give their support to th is contest in September. 

Low Power Contest 
The rules for the Low Power Contest to be held on April 

4, 1965 are given below. It should be noted that the event is 
for one day only. 

I. Wbon: OS.OOGI\1Tto 20.00GMTon April4. 1965. 
2. Eligible Entrnnts: All fully paid-up members of the RSGII resident 

in Europe. 
3. The General Rules relating 10 RSG II Conlc.<ts. as published in the 

J ununr)'. 1965 i~suc of the RSGil lluLLL'TtN, will npply except as super­
seded by I he rules of this Contest. 

4. Contacts: Must be mttde o n c.w. (AI) o nly between 3500 and 3600 
kc/s. 

5. Scoring: Po ints will be scored o n the following basis: 

W~tt~~cinpul to p.a.l_u_n_ t_o_o_·5- /
11

_T_o_ l /-T_o_2_ /_T_o_ 3_ /_T_o_4_ /_T_o_ s_ 

Points pcrcontnct 20 10 S 3 2 I 

A bonus of 20 points may be claimed for the fina contact with each 
different county code arcn listed on page 50 of the Jnnu:ny, 196S issue of 
the RSG 8 BULLETIN. 

6. Contest Exchanges: RST rer>orts rollowcd by the contact number, 
starting a t 001, and the. county co<le letters, e.g. SS906tSX o r Sussex. 

7. Lolls: (o) Must be tabulated in columns headed (in this order) 
· • Date/Time (GMT),"" Call-sign o r station contacted."" My report on 
his s ignals nnd serial number scnt,11 

• • Hi$" report o n my signals und serial 
number received," ·• H is County,'' .. My input _power," •· Points claimed." 

(b) The cover sheet mus t be made out in accordance with RSG IJ 
Contests Rule 4. and the declaration signed. 

{c) Entries must be postmarked not J:ucr thnn ~1ond:ty, A11ril 19. 1965. 
8. Awards: At the discretion of the Council, the 1930 Committee Cup 

will be awarded to the winner. onU certificates o f rncrit to the runncr·uP 
and to the non·transmiuing member submitting the best check log in the 
~)pinion or the Contests Commit ICC. 

Second 70 Mcfs Contest (Open) 1965 
It is intended that this comest will be the principal event 

in the 70 Mc/s calendar. The date has been brought forward 
to a llow for a portable event la1er in the summer and the gap 
in operating times has been closed. 

I. When: 18.00 GMT on Saturday. May IS, to 18.00 G MT on Sunduy. 
May 16. 1965. 

2. The General Rules or RSG ll Contests us published in the January 
1965 issue of the RSGB BULLETIN will apply c•ccpl as superseded by the 
rules of this contest. 
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3. EliGible entrants: All fully paid up members or the RSGB re:~idcnl in 
Europe. Multiple operator entries will be accepted i.n Section /J provided 
only o ne c~lH·S:ign is used. 

4. s~ctions : A, Single opcrutor. fixed stutions; 8. other swtions. 
5. Contacts may be mndc on nny mode pcrmiued in the Arnntcur 

(Sound) Licence A except A2 (on.c.w.). · 
6. Scoring will be on the basis of I point pc·r mile. 
7. Contes t cxclmnG<S: RST or RS rCP<>rls followed by Lhc conlncl 

number and location (e.g. RST 559007 Luton). This location must be 
identifiable on the 10 mile to I inch Ordnance Survey map. It is the 
responsibility of the receiving opcrntor to obtain lhe information he 
requires to cnlculate disrances corrc:c1ty. 

8. Logs must be tabulated in columns hcadcu (in this o rder). " Date/ 
time (GMT)"; ·· Ca ll-sign o r s tntion contacted··; " My report on his 
sign~• I and serial number sent .. ; ··His report on my signal and scrinl 
number n .. -ccivetl ''; ··Locatio n of Sl:Hion as received''; ·· Call·sign o f 
operntor (multi·opcrator s t:uio ns) '': •· l.,oints c laimed.' ' 

The co,•cr sheet must be made out in ••ccord.::Ulcc with RSGB Contests 
Rule 4 and the dcclnroltion signed. 0J)cr~•tors o f mulli·opcnuo r .slations 
1\tust be listed and the NGR f~Jil six figure reference recorded. Stations 
o utside the 3rea co,•crcd by the Nmional Grid should show lalitudc nod 
longitude. 

Entries must be postmarked no t Inter lhnn Monday, May 31, 1965. 
9. Awa.rds. At the discretion o f Council, the V. H.F. Manager's Trophy 

will be awarded to the O\'crall winner and a miniature cup to the leader in 
the other sec lion. Certificates of mcril will be awarded to the runner· up 
in each section. 

70 Mcjs Listeners' Contest 1965 
The following are details of a new contest for listeners on 

lhe 70 Mc{s band. Entries to this event, which coincides 
with the Second 70 Mc/s Contest (Open) will be automatic­
a lly credited to the Listeners' Championship. 

I. When: 18.00 GMT oo Saturday. May IS. to 18.00 GMT on Sund:oy, 
May 16, 1965. 

2. Eligible Entrants: The contest is open to all fully paid up members of 
RSGO resident in Europe. Only the cntram muy opemte h.is receiving 
SUllion ror the duration or the contest. Ho lders of amaicur transonilting 
licences ore eligible lO take part if they do not own tra.nsmitling equipment 
for the 70 Mc/s band. 

3. S<:orins: Entran tS will be required 10 log amateur sunfons operuli.n~ 
in the 70· 1 10 70·7 Mc/s band, but each s tatio n may be logged once only 
in column (ii). Points ~-·rc to be scored for each complete log entry. with 
bonus points for each new county received :tnd for c.w. rcC\!ption ~ls 
follows. For eoch station logged in the entrant~s own coumy or an adjacent 
county. 10 points : for each statio n togged in other rotmlics in the cntrnnt•s 
country . 20 points: for each s lut ion Jogged in any o ther CIJWltry. 30 
points: for a log entry of a star ion not Hiking pan in the contest. S poims. 

1\onus points: ror a n entry or~· telegraphy transmiss ion double points 
arc to be cl~limcd: fo r each Brilish Isles county rcl'e.ivcd a n additional 20 
points may be duimed (the whole or the London Posta l Districts will 
count as o ne county o nly). 

4. Entries:(") To count for points logs must show in columns (i) Date 
a nd time (GMT): (ii) Ca ll-sign of sta tion heard ; (iii) Repo rt and serial 
number sent by s lut ion heard; (iv) My report on Station beard: (v) County 
of s tation heord ; (vi) Call-sign or Station being worked: (vio) Points 
claimed. 

(b) Entries must be SCI o ut on RSGB Contest Log Sheets ava ilable from 
RSGil Headquarters or o n one side only of foolscap paper. 

(c) The cover sheet must be mndc out in uccordnncc with RSGB 
Contests Rule 4 and mus t certify th~•t the cntr.:mt does no t possess 
transmiuing equipment for the 70 Mc/s band. 

(c/) Entries must be postmarked not later than Monday, May 31. 1965. 
5. Awnrds. A t the discretion of Council, certificates of merit will be 

nwurdcd to the lcac.Jc r und runncr-~1p. 

D/F Qualifying Events 
Details or the A£1 Rugby Recreation Club Qualirying Event 

are as rouows: 
Sunday, April 25, 1965 
Organizer : D. T. Price. G3LYU. 29 l'ytchlcy Road, Rugby, 

Warks. 
Map: Ordtluncc Survey, Seventh Series, Shec1 145, Banbury. 
Assembly: 13.00 BST ror first tra nsmission at 13.20 BST. 
Location: NGR 356438, 3 miles south or Edge Hill. 
Entries and Tea: Intending ~ompctitors sho ukl notify the 

organizer as soon as possible slating the number in their party 
requiring tea. 

Rugby Cup: The winner of this qualifying event will be awarded 
the Rugby Cup for the year 1965/66. 

Rules revision: Competitors should note that under the revised 
rules. the 1965 events will commence at 13.20 BST, i.e .. 10 
minutes earlier than in previous years. and that the rrequcncics 
and call-signs will be announced at the start. 
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~SGB 1196 Mc/s T ests I96S 
The Council and the Contests Commiuee hope that the 

tenth series of RSGB 1296 Mc/s Tests will again auract the 
support of u.h.f. workers. The Contests Commiuee would 
very much like to receive information on routine local 
contacts during 1964 and 1965 as well as reports on special 
contacts during the Tests. 

The event will have few fixed rules, other than the duration 
which will be from 17.00 GMT on Saturday, July 17, to 
22.00 GMT on Sunday, July 18, 1965, and the provision 
that all entries must be from fully paid-up Corporate 
Members of the RSGB and accompanied by the declaration 
set out below. Entries will be accepted on behalf of indivi­
dual stations or groups of stations and no limitation is placed 
on the number of operators or assistants. Entries from 
receiving stations. whkh will be very welcome. will be 
eligible for the award and also for inclusion in the 1965 
V.H.F. Listeners' Championship as set out on page 537 of 
the August 1964 issue of the B ULLETIN. 

The entries wi ll be required to include details of stations 
heard or worked (with distances) and general observations 
on the band. A full description of all equipment used should 
be included and this information and any other evidence 
submiued of work carried out on the band will be taken into 
consideration when judging the event. The Contests Com­
miuee reserves the right to abstract information for the 
purpose of preparing a report on the Tests-it is hoped to 
publish information on frequencies used by stations on this 
band. The entrant submiuing the best entry in the opinion 
of the judges may be recommended to the Council for the 
award of the Arthur Walls Trophy. 

Entries must be addressed to the Contests Commiucc. 
Radio Society of Great Britai11, 28 Little Russell Street, 
London, W.C. I., and be postmarked not later than August 
16, 1965; photographs may be sent in up to August 31. 
Entries must contain the following declaration. 

I declare thm my station was operated strictly ilt accordance 
with the rules and spirit of the Tests and I agree thw the 
decision of thl' Council of the Radio Soriety of Great Britain 
shall be final in all cases of dispute. 

Date. . . . . . . . . . . . . . . . . . . . . . Signed ... . ......... .... . 

British Amat eur Radio T e leprinte r Group 
Spring RTTY Contest 1965 

I. When. 02.00GMT March 20. 196S, to 02.00 GMT March 22, 196S. 
2. Bands . 3·S. 7·0. 14·0. 21·0 and 28·0 Mc/s amateur bands. 
3. Stations. St:11io~~ muy not be contacacd more. than o nce on nny 

?.ne ~•md. Add111onul ~onwcts may be mndc wllh the s;une stution 
ol a dofTcrcnl bnnd Is used. 

4. Country S tatus. As ARRL Countries lisl, except l'or K L7, KH6 nnd 
VO which nrc to be considered as scparnle countries. 

S. Mt3:sa~~s. Messngcs -.:xchonged will consisa or: (tl) message number · 
(b) report (RST): (<-)time in GMT: (d) country, ' 

6. Points. (a) All two-way RTTY contacts wilh s tations in one's own 
country will earn two points. (b) All two-way RTTY contacts with 
stations outside onc:'s own counlry will earn lc:n pain ts. (c) All 
stalions will rc..-cci\'C :1 bonus of 200 point.s per counary. including their 
own. 

7. Scorinc. (tf) Two-w"y cxch:ongc I>Oints multiplied by the lotol number 
or counm.cs w'lrkcd. (b) total country points, muhiplicd by the 
number o l contoncnls worked. (cl (11) and (b) arc a dded together 10 
give the total tes t score. 

Sample St'Qr•• 
(a) ExchnnQc l>oinls (302) limes countries (10) 3,020 
(b) Country points (2.000) limes continents (3) 6,000 

(c) hems (u) and (b) ndded 9,020 

8. Logs and Score Shoot~. Logs a nd Score Sheets should be rccei,·cd by 
the BARTG Conlcsl .Mnnagcr. Alan Walmsley. G2HIO, The Wood· 
lands, Bath Lane, Mooru. Nr. Burto~·on-Trenl. Stulfordshirc, England, 
notlotcr than May I . 1965,lo quahry. 
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Grafto n Annua l To p Ba nd Contest 
The Grafton Radio Society will again be incorporating 

an Open Section for all UK stations in the anmtal G2AAN 
Top Band Contest to be held on April 3 (C.W. Section) and 
April 10 (Phone Section). Both sections will take place 
during the period 22.30 to 01.00 BST. Competitors should 
exchange RST (RS on phone) reports, followed by a serial 
number, commencing with any number between 001 and 100. 
Scoring will be one point per contact. For first and second 
place certificates, the total score is the sum of points in the 
1...w. and phone sections. Further certificates arc awarded to 
individual winners in the c.w. and phone sections. 

Logs, bearing the usual signed declaration, must be posted 
to A. W. Wcrmell. G2CJN, 145 Uxendon Hill, Wembley 
Park. Middlesex, to arrive not later than April 20. 

-----CONTESTS DIARy ........... 
March 6-7 

March 6-7 
March 13-14 

March 20-21 

March 20-2h 

March 20-21 

March 27-28 

April 1-15 
April3-4 

April 4 

April10-ll 
April24-25 

April2S 

May 2 
May 8-9 
May 9 
May 15·16 
May 23 
Moy 29-30 
June ~-7 
Juno 12-ll 

- Second 144 Mc{s Contest 
(Open) and Listeners' V .H.F. 
Contest (see page 741, 
November, 1964). 

- YL/OM (C.W.) Contest. 
- ARRL International DX Corn-

petition (Phone) (see page 
29, January, 1965). 

- First 1·8 Mc/s Contest (see 
page 741, November, 1964). 

-International S.S.B. 'ers Con­
test. 

- BARTG RTTY DX Contest (see 
rules opposite). 

- ARRL International DX Corn­
petition (C.W.) (see page 
29, January, 1965). 

- Goose Bay ARC QSO Party. 
-International SRKB V .H.F. 

Contest. 
- Low Power Contest (see page 

191). 
-CO WW S.S.B. Contest. 
- PACC Contest (C.W. and 

Phone). 
-Rugby DIF Qualifying Event 

(see page 191). 

- Third H~ Mc/s Contest (Portable). 
-USSR OX (C.W.) Contest 
- High Wycombo 0/F Quolilying Event. 
- Socond 70 Mc/s Contest (Open). 
-South Manchescer D/F Quolilying Event. 
- First ~32 Mc/s Contest. 
- CHC/FHC/HTH QSO Pmy. 
- Nacion•l Field Ooy (sco p•ge 119, February, 

1965). 
June 27 - 0 /F Qu•lilyinc Event. 
July 1 - Fourth 1+4 Mc/s Contest (Portable). 
July 17-18 - 1296 Mc/s Tesc.s. 
July 18 - Odord 0 /F Qualilyinc Event . 
July 25 -Third 70 Mc/s Concou (Portable). 
Septombor ~-5 - Rccion I IARU Concc.sc. 
September ~-5 - V.H.F. National Field D•y. 
September 12 - 80m Fiold Day. 
Se ptember 19 - 0 / F N>eional Final. 
September 25·26 -21/28 Mc/s Telephony/Reeeivin~ Contest. 
Occcber 9-10 -Rayne< Rally. 
October 16-17 -7 Mc/s OX Contest (Phono). 
October 24-25 - CQ World Wide Contest (Phone). 
October JO.JI -Second ~31 Mc/s Contest. 
November 6·7 -7 Mel• OX Contest (C.W.). 
November 20.21 -Second 1·8 Mc/s Contest. 
November 28-29 - CQ World Wide Contest (C.W.). 
DecemberS - Fourth 70 Mc/s Contos< (C.W .), 
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RSGB 21/28 Mcfs Telephony Contest 1964 

The 1964 contest on December 5 and 6, the ninth in the 
series, was well supported with 96 entrants in the three 
sections and several hundred non-competing statio ns also 
participating. While severa l o f the leading stations used 
a.m. exclusively, over half of the entrants operated on s.s.b. 
or a combination of the two modes. Scores were lower than 
in previous years due mainly to the tmfavo urable m.u.f. 
associa ted with the trough of the present sunspot cycle. This 
adversely affected conditio ns on both bands and virtually 
restricted the event to a 21 Mc/s contest. 

T he north-south path o n 21 Mc/s was open fo r most of the 
two contest periods as was evidenced by the contacts made 
by SA ITK and other Central/East African stations. A few 
·· G "entrants complained that there were no openings to the 
west, but this was not born out by the s .s.b. contingent whose 
logs showed upwards of 200 different· W/VE exchanges. 
GW3NWV o n s.s.b. contacted a ll W d istricts and a number 
of West India n and Central/South American statio ns. 

Logs 
The standard of logs was generally quite good. Several of 

I he" G ,. entrants were optimistic in claiming bonus points 
for different prefixes in the same country which was not on 
the exceptio n list~.g. W/K, VK etc. A number of overseas 
logs also had to be rescored-some up and some down, 
because of incorrect bonus and points claims. Similarly, 
the Contests Commillec h<ld to pay a disproportionate 

a mount of time in checking the Receiving Section owing to 
logging errors, incorrect addition, duplicates and/or wrong 
bo nus claims. The Contests Committee again asks intending 
entrants in future Receiving Contests to please read the ru les 
carefully and to add up their scores correctly. 

Awards 
In the British Section of rhe Transminingevent, J . Readings, 

G3KFT, won the Whitworth Trophy with a score of· 1445 
points. SA ITK submitted the best overseas entry. 

Once again, the multi-operator section was very poorly 
supported. R. C. Holt. GW3NWV, assisted by GW3DJX 
scored 1455 points to give them first place over last year's 
winners, Royal Signals, Catterick, G3CIO. Kagnew 
Amateur Radio Club, ET3USA, was the highest overseas 
entry in this section. 

This year it was the turn o f M. Vincent, A3470, to win to p 
honours in the Receiving Section and the Metcalfe Trophy 
with a good score of 1599 points. L. Margolis, A2111 , was 
second with 1460 points. 

Check Logs 
Check logs from G B2SM, G3MWZ, G6LX, BRS24550, 

DLlRO, UA6K VB and ZC4MO are gratefully acknow­
ledged, as are the many a nd varied comments and o ther 
details from competitors. 

R ESliLTS 

C:•ll·~·~ll Points Placin~s: 
Q,•crst~as Home 

Call·si~n Points Plodngs 
Home Overseas 

Call·si~:n Points Plllcings 
Home Oversea~ 

5A IT K• 1663 I G8KL 755 IS W2M NW 275 24 
G3KFT" 1445 1 G3 PZO 710 16 UA IIT" 265 25 
G3KGY• 1415 2 W3HQO" 630 9 KIRQE• 250 26 
GJHCU 1400 3 9J2\V 62(, 10 GJRJH 230 22 
G2QT 1395 4 I ILCF" 620 II VKSBQ• 220 27 
GJCAZ 138S 5 W9G IL" 570 12 UAJV B• 195 28 
G5 HZ IJIO (j GW2HFR" 540 17 GMJRFR ISS 23 
U BSFC• 1256 2 U BSBX Sl S 13 UA6FD" 180 29 
9J2DT" 12SS ~ 9LIWN" 483 14 WASA LB" 165 30 
5N2JK0" 1228 4 LZIUF" 470 IS VK3QV• 120 "I 

G2JB 1205 7 G JJIZ 548 18 KV4BX • 120 
J 

.l l 
G2DC 1148 8 wsuz• 445 16 SP8AJK• 120 
ZC4HK" 1013 5 WB21QIJ" 4 10 17 VE2AFC" ss 34 
G~LHJ 955 9 Ci2AJB 398 19 
GM3NI'R• 920 10 K2UTC 395 18 
GJFUU 915 II ' WA8HXR 380 19 Mlulli-Opcrator Section 
WA4TLt• 890 6 K4ZJP 350 20 
VK6QL" 850 7 W9LKI 330 21 GW3NWV" 1475 I 
G)BXS 821 12 VEJAXP• 32S 22 G3Cto• 1413 2 
G3NLY 785 IJ CfiLQ" 300 2J GJLHZ 1360 3 
W4 RLS 765 8 G8K U 299 20 ETJUSA" 665 4 
<.;5J U 761 14 G3DYY 280 21 UB5KCA 26S s 

Rece iving Sectio n 

CuJJ.si,:u Points Phu.·im:$ Ca ll·sign Points Placing.~ Call-sign Points Ptacings 

A3470" 168S I A4089 926 13 A3724 748 2.l 
A2111" 1460 2 A2886 910 14 BR$18461 69S 24 
BRS26444 1390 3 A2966 901 IS A4067 610 25 
A2498 1388 4 A3297 888 16 BRS26003 530 26 
B'RS247H 1293 s ORS24962 860 17 llRS26298 SIO 27 
A367S 1278 6 ORS26094 834 18 OK 1-74S3" 390 28 
A3766 1185 7 A3699 791 19 A4266 .176 29 
A4048 1173 8 ORS2S985 784 20 A3994 345 30 
11RS22445 1169 ~ A3670 733 21 D. Woodbury 2SO 31 
M038 1069 10 B. Collins 770 22 BRS2S204 200 32 
A3756 961 II N L-455" 140 33 
BRS249S7 25~ 12 • Ccrlificnte winners D!EI 5 143-105" 210 34 
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CLUBROOM 
The Ariel Radio G roup (London Sections) of the BBC Club 

held their AGM o n January 26, when the followin!l officers were 
elected : President, R. C. Patrick, G2BBX; Cha~nnan, H. M 
Tainton, G2BC I ; Vice·Chairmen, L. P. Best , G3THM (TV). 
W. F. Williams, G3 RFJ (Bush), D. Booty . G3KKQ (B.H.); 
Honorary Treasurer, A. H. D. Bower, G3COJ; Honorary Seer~· 
tary, R. D. Lyder. G3N BB. c/ o 14a Cavendish Place, London, 
W. l ; R. C. Hills, G3HRH, continues as Liaison Officer with the 
regio nal members and clubs; S. A. G. Cook. GSXB (Caversham) 
was co·opted to the commiucc and will help with regtonal affairs. 

Acton, Brentford and Chlswick RC. The AG M came round in 
January, which meant the election of officers for this year. 
T he Chairman, GJIG M ; Vice·Chairman, G6RC; Honorary 
Secretary, T reasurer and Press-Agent, W. G. Dyer. G3GEH, 188 
Gunnersbury Avenue, Acton, London, W.3; Committee, GSZA, 
G3PZK and G 30JX: Auditors, G3KSO and G3LDD. 

The Baden Powell House Scoot ARS recently provided part 
o f the stand erected by the Boy Scout and Girl Guide Associa· 
tions at the Camping and Outdoor Life Exhibition at Olympia. 
The club s tation G3TGS/A was on the air on 80m , and many 
Sco uts and Guides were given instructio n in bui lding pieces of 
electronic apparatus. which was made possible by Philips Ltd .. 
who provided the club with some of their e lectronic kits. The 
next event for G3TGS/ A will be the Middlesex Rover Scout 
Conference on March 7 at the lsleworth Sea Scout Base. Opera· 
tion will be on Top Band. Plans for the Scout Station back at 
Raden Powell House arc now well in hand. and it is hoped to 
a nnounce operating times in the near future. Honorary Secre· 
tary: A. H. Watts. G3FXC. 8 Thorneycroft Court. Kew Road. 
Richmond. Surrey. 

The Darnslcy and District ARC held its Annua l Dinner o n 
January 16. and once again it was an outswnding success. A 
large proportion of the local amateurs and their friends were 
there to appreciate a splendid meal. and later to enjoy the games 
organized by GJFLQ. G3SNB. G4JJ and M r Williams. The 
following meeting was occupied with the RSGB tape recorded 
lecture o n TVJ and Transmitter Design which. we arc glad to 
learn. suppl ied answers to previously unexplained problems. On 
March 12. G3GN K will give a talk on his hybrid mobile receiver. 
and on the 26th. an Open Night, there will be a junk sale. Honor· 
ary Secretary : J . A. Ward. G4JJ, 44 Northgatc, Ba rnsley. Yorks. 

Bedford and District ARC. The club has sta rted issuing a 
comprehensive news sheet called f 11 Circuit. During January 
there was a film show by courtesy of Mullard Ltd .. and the AG M. 
Discussions on receivers. s.s.b., a nd members' hints and kinks arc 
planned for the coming meetings. 

C ity and County of Bristol Group. On January 22, at the meet· 
ing at the Royal Fort, University of Bristol. Reg Griffin, GSUH. 
g<&ve an interesting talk on aerials and propagation, and illus· 
tratcd this with film strips. Honorary Secretary : A. J. Raw­
lings. G3PFC, 43 Mackie Avenue. Fitton, Bristol. 

Bromsgrove and District ARC. T he February meeting, held 
on the 5th , was taken up with discussions about the ru les and a 
future programme. Officers were also elected, as follows: C hair· 
man. J. G wynne. G2CLN; Ho norary Secretary. J. Ha rvey: 
Honorary Treasurer, J . Dufrave. Mecungs will be held monthly 
in future on the second Friday in each mo nth at 8 p.m. in the 
Co·operative Rooms. High Street. Broms~rove. The March 
mcctinJ? will include a talk on 14 Mc/s conditions and operation, 
to be g1ven by R. J . Crutchley, G6WJ. J. F. Gwynne, G2CLN. 
will tiilk on mobile operation on May 9. Honorary Sc~retary: 
J . K . Ha rvey. 22 Elm Grove, Bromsgrovc. Worcestcrsh1rc. 

Bury and Rosscndolc RS. Owing to the absence of the scheduled 
speaker. the January meeting was spent discussing club affairs 
and policy. As a result. the meeting on March 9 will now take the 
form of an "A nnual Nosh," to be held at the new venue. 1hc 
" Old Boar's Head." at the corner of Crompton Street. and T he 
Rock. Bury. A junk sale will be held on April 13. Copies or the 
complete 1965 programme arc available from the Honorary Sec· 
rctary. K. Drinkwater, 16 Lindadalc Avenue. Accrington. 
Lanes. 

Cambridge and l>lstrict ARC. The Annual Dinner W(IS hdd 
a1 the University Arms Hotel. Cambridge. 1111 Januar>' 22. when 
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over 50 members und their wives were present. The Guests of 
Ho nour were Eric Yeomanson, G3DR. President o f RSGB, and 
his wife. The chair was taken by S. J . Granfield, GSBQ. Club 
President . while P. J . Brook. G5DQ, J . Hum. GSUM, J. R. T. 
Royle, G3NO X/T. L. W. Jones, GSJO. R. C. Hills, G3HRH. and 
M rs Peggy Porter were the other speakers. Another intcrestin~; 
evening was provided by the Cambridge Tape Recording Club. 
Two o f i1s members demonstrated some h1·fi recordings they 
had made of cho ra l groups in Cambridgeshire village colleges. 
and explained their methods and equipment in detail. T he 
Granfield Trophy hus this year been awarded to Jeremey Royle. 
G3NOX/T, in recognition or his work for Amateur TV. Reccntlv 
he and lan Waters. G6KKD/T, arranged a TV lecture/demon· 
stration for the club. 

The Canoock Chase ARS produced its first newsleller m 
January; a commendable effort- keep it up. Meetings arc held 
on the first and thi rd Thursdays in each month at the George Inn. 
Walsall Road. Cannock, S taffs. Don 'Perks, GJSVH, wi ll be 
showing a colour film of CCARS about NFD 1964 on March 4 . 
while the meeting on March 18 will be devoted to Mo rse instruc· 
tion, constructiona l work and commillee business. Bob Palmer. 
G5PP, will be giving a lecture. with dcmons1rations, on mobile 
working on April I . 

Chester and District RS. The forthcoming programme of the 
Chester Socie ty is as follows: March 9. radio panel game: 
March 16, lilm on world·widc communicatio n : March 23. 
second talk especially for beginners by H. Mo rris, G JAT Z ; 
March 30, pre-NFD discussions. It is hoped 10 organize more 
visi ts to places of interest this year. The Society meets every 
Tuesday, except the first in each mo nth. at 8 p.m. in the Y MCA'. 
Chester. Visitors lind new members arc utways welcome. 

Clifton ARS. A junk sale which lasted for two meetings and :t 
quiz arranged by D. Reid were among two recent events. Com· 
miuees have bec1t fo rmed to o rganize the club's participation 
in NFD and V. H .F. FD. Honorary Secretary : J. Rose. 
GJOG E. 63 Broomfield Road. Bcckcnham, Kent. 

The Crawley ARC had an excellent lecture on Amateur T V 
during January from members of the British Amateur Television 
Club. The club's annual Dinner. to be held on Friday, Ma rch 19. 
at the .. Grasshopper," Crawley. will have Bert Allen. G2UJ . and 
his wife as Guests of Ho nour. A large number of other guests arc 
expected , but tickets arc s till available. price 27s. 6d. each, from 
J. W. Swift. G3CTP. On March 24. the visiting lecturers will be 
Messrs Green and Davis. from the firm of that name, who will 
be taking along some of their range of equipment. 

Cray Valley RS. At the February meeting. G . F. Gearing. 
G3JJG. provided some inside comments about his Princess 
Transmiuer, but d id not prove it on the air as was expected. 
January 16 and 17 saw G3RXV, the club station. active on 160m 
for transatlantic tests. The second meeting in each month is now 
held a t Ru:dey Corner (on the A20), Sea Cadets' Hall , 13 days 
after the first Thursdav in each month. The fl rst mcetiltg 111 
Ma rch will be on Mard1 4, and not as shown in the last issue, a t 
I Court Road, Eltham. London. S.E.9 .. at 7.30 p.m. G 3GJ W 
will be giving the second part of his illustrated do-it·yourself 
s lide show entitled " My Shack." Ma rch 17 (St Patrick's Day) 
'viii probably be spent trying to raise El and Gl on 160m! 

Durham City ARS. The society is now well into its second year. 
and can look back on a prosperous year with attendances 
averaging 30 members. Recent lectures have included " DX· 
pcdi tions" by G3MEA." A Visit to Iceland " by G3PUF, and 
two talks on ·• S.S.B." by G3DJJ. Meetings arc held every other 
Thursday a1 8 p.m. nt the Bridge Ho tel. North Road, Durham 
City. Two meetings worthy of special note are June 3. when 
there wi ll be a constructional competition. and June 17. the AGM. 
1-fonorary Secretary : M. Allcnson. G3TGD. Physics Del'! .. 
University of Durham. South Road, Durham City. 

Ea.~t London Group. A visit from a representative of the GPO 
to a recent meeting of this group meant a very enjoyable after· 
noon. After describing the internal or~;anizat ion for dealing 
with matters affcc1ing the amateur. Mr Sm1th turned his attent ion 
10 the new licence. Very many searching questions were put to 
him, which he nns.wered in u very able a nd concise manner. His 
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C3 C3TC S A 

h6u -Putlt Hou t 

A ~~~:roup of scouts and au ides assemblina som e electronic kiu pro· 
vided by Philips Ltd. at the Campina and Outdoor Life Ex hibition 
:at Olympia. The B;~.den Powe ll H ouJe Scout Amateur Rad lo 

Society'~ station GlTGSJA c :an be seen in the backrround. 

mtcrpretation of the terms o f the li~:cncc did not alwavs meet 
with wholche;sncd approval. but did sho\\ undcrs tandir\g and a 
willingness 10 be rctrsonablc in all mailers. 

Enfield and District Group. The AGM was held on December 
17. und the following officers were elected : Chairman. H . T . 
_Brock, G3FD : Honorary Secretary. John J<1ckson: Honorary 
rrc:tsu.rcr. Peter ~)cGuire. A2965; Publicity Oftil:cr. I a n Fletcher; 
Lrbrarran. F. E. Fleet. G 3LRR: a nd Cornminec Member, A. F. 
Webb. BRS2 1770. The group plans to take pan in NFD, in 
the Enfield Show. that is. if it rs held this yc;tr. and GJFD{P will 
be ready for 1965 V.H.F./ U. H.F. Contests. AI programme of 
lectures "US being <~rranged for the monthl) meetings. held at 
George Spicer School. Southbury Road. Enfield, at 7.30 p.m. 
on the third Mo nday of each m o nth. 

Tho.: Ex-G Club, in common with the rest of the world, paid its 
tribute to Sir Winston Churchill. Many of the members have 
their own vivid memories of those " Valiant Y ears." With the 
improved condi tions expected during the summer momhs, the 
world-wide net o n 14·345 Mc/s at 19.00 G MT every Sund:1y will 
.:all in more and mo re members each week. All ex-Briltshers 
arc welcomed from whatever part of the world they arc operating. 
Full details may be obtained by sending an s.a.c. 10 G4MJ 
WJHQO or WSYHO. ' 

The Harlow RS is p lannin& two events towards the end of th i~ 
year. The first is un exhibi tion o n Harlow Day. o r rather week­
end (August28 a nd 29), sponsored by the local Council. who have 
allocated over £5,000 in promotion auractlng major beat group. 
lircworl.. display. carnival and sponing events on bo th days. The 
society will be situa ted in a large marquee, with its own parking 
space. T he display sho uld be very impressive. ns various aspects 
of Amateur Radio will be exhibi ted , including members' equip· 
mcnl and /A s ta tions active on most bands. Sunday will also 
see a mobile rally. The seco nd important evem will be the 
society's annual mobile rally on September 26. T he venue will 
be the same as last yea r : Magdalen Laver Village ~l all ncnr 
Ha rlow. Ho no rary Secre tary : G. O'Do nuld , GJTLJ. "Great 
East," Roydon Road, Roydon. Harlow, Essex. 

The Radio Society of Harrow held its AGM recently. when the 
following officers were elected : Presidcm. G2UV; Chairman. 
G2TA : Honora ry Treasurer. G3SWT: Honorary Secretary. 
GJTUX · Commlllee Members , GJMLS. GJGNM. G3SM. 
G3H BW und G3 PFR. At the same meeting, the past year wa~ 
reviewed by the retiring president. G3SM. and showed that it 
had been most satisfactory in all respects. particularly in the 
membershir which again topped the 100 mark. Future plans 
arc the completion of the club p roject, a transistorized g.d.o .. 
the expansion of p remises. provis ion o f test gear faci lities for 
members. and an added emphasis o n activities for the younger 
club members. The club ncl has been revived, and is o ff 10 a 
good start o perating on 160m every Sunday a t I I a.m. 

Hull and Dis irict RS. The Annual D inner held in January 
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was enjoyed by the -15 memb~rs and guest> present, thanks l<> the 
hanl work pul in by G 'AG X. G2SSA and rhcir Y l s. There 
" a' a goo d anendance .11 the AG M held on Januar. 26. T he 
I o lio" rng were elected :~s onice rs . Chairman. L. C'ollcv: G3AG . 
l lonorury Secretary. A. Sherer. GJTEU. JR Malha'nr Avenue. 
t\nlnh~ Rn<HJ, Hull : Hono rary Treasure r. V. Medici. GJTTW: 
C'ommrnee Members. GJFCY. G3 LIQ. GJ RDM and G . 
Wheeler. 

Lhcrpool and Ubtricl RS. Tho: society's programme for Marc h 
i> as follows ; March 5 will be a Hamfesl at the Gatcacre Hall 
Ho tel . Halcwood Road. G ateac re . It will take the form o J'" 
dinner/dane~. wit ll the dinner at 8 p.m .. costing 22s. 6d. Tickets 
ma)' be obtarncd from G3 MCN. The 9th wi ll be an Open Nigh t. 
the 16 th will sec a ta lk on Jcm by G3P LX. there wi ll be a film 
show on the 23rd . and u junk sale will follow on the JOth . 
Honorary Secretary; H. James. GJMCN. 448 Eas t Prescot Road. 
Ltvcrpool. 

Loughto n and Dis trict RS. Al l he society's meeting o n January 
15. u large aucndancc of members gave a n enthusiastic receptio n 
l<>. Charles Warr«;ner. of Associated Rcdifl'usion, who gave a talk . 
wrth dcmonstruuons. on .. Sound in Television" in which taped 
~.xtnlcts o f future programmes were used as examples o f tech· 
niqucs and associu tcd problems in s tudio producuons. GSA U 
talked on " A Re-statement o f Operating Procedures" at the 
meeting on January 29. with particular reference 10 the new 
licence conditions. Messrs A. W. ash and C. Horner of 
Cosmocord (Acos) Ltd. were due 10 give a lecture o n " Piezo­
elcctr icul Devices ·· o n February 26. und during March il is 
hoped tha t a party of members will be able to visit the Post Oftice 
Radio Station a t Brem wood. Meetings are held on alternate 
Fridays: at least one in each month is devoted to a visiting 
lecturer. the o ther being informal. and all are held at Lo ughton 
Hall . Rectory l ane. Laughto n. Essex. ncar Debden Station. o n 
the Central Line. Ho norary Secretary; A. W. Sheppard. G3JBS. 
I I Unrfields . Laughto n , Essex. 

Luton and District A RS. This club has had a change of 
secretary. and P. W. Thompso n. G3TUI. I St. Michael's C rescent. 
now ho lds lhl'lt oflicc. A most interesting p rogramme has been 
arranged, covering the period up 10 April II . This seems 10 cater 
fo r all tas tes, from a •· Ham" burger supper 10 " Applications 
of Radar a nd Microwaves:· 

LolhiartS RS. Alf Coulls. G MJ KPD. entertained the sociel'' 
recently with a very inform:nivc and amusing talk about th~ 
developme nt of rnd.ro at sea, from Ma rconi's first nllempts to 
the present day. H'rs lecture was made all the more iruereslin~t 
by the inclusion of anecdotes of his own cxpericnccs as a Mer­
chant avy Radio Operator. There must be many such people 
who could perform a similar service to their own clubs- such a 
talk is wam1ly recommended. 

Luughborough ARC. In addition lo Morse c lasses every 
Monday. the fo llowing lectures and events will be he ld during 
March at Bleach '(ard, Wards End. Loughborough. March 5. 
a lecture by A. Hnchcock. G3ESB: March 12. a component~ 
sale: March 19, F D preparations. and on Lhe 26th there will 
be a tape lecture on a DXpcdition to St Pierre and Miquclon 
illustrated with slides. Ho no ra ry Secrcwry; G . P. Bateman· 
GJLCG. 24 Farndnlc Drive. Lo ughborough. · 

Mid-Warwickshire ARS. On Monday. January 11. the 
society held its first open meeting o f 1965. and a t the subsequent 
mee ting the members were shown two films b)• Mullard Ltd. 
The fi rst described the advance of communicatio ns from the 
telegraphic semapho re to the multi-channel trans-oceanic cables 
and microwave links. The second film dealt with the production 
of miniature printed circuits . 

Northern Hei~hts ARS. AI a recent commiu ee meeting it was 
decided 10 o rganize some s pecial fund-raising activities to cnabl..: 
the societ y 10 procure a transmitter for use at demonstration 
stations. Considerable interest was aroused recently when A. W. 
Walmsley. GJADQ. lectured about trends ofs.s.b. Future meet­
ings willrnclude a lecture about wide diffusion hi-fi by Mr Dudley 
Jo hnson o n March 3 1. a junk sale o n April 14, a nd the AGM 
o n April 14. Ho norary Secretary: A. Robinson. G3M OW. 
Candy Cabin. Ogden , Halifax. 

Peterborough und District ARS. A lecture is he ld o nce a 
month ut Peterboro ugh T echnical College. and o n the other 
Fridays visito rs are welcome to visi t the new clubroom anti 
s tatio n in the Windmill behind the Peacock Inn, Lo ndo n Road. 
Peterbo ro ugh. On April 9 there will be a tlllk on s.s.b .. a nd on 
May 7 a talk on radio astronomy will be given. Honorary 
Secn.•tnry: D. Byrne, G3KPO, Jersey H ouse. Eye. Peterborough. 
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Forthcoming Events 
Oetaila for inclusion in t.hia feat.ure 1hould be aent to the appropriate Recional Repruentati vas by the fine: of the month precedin& pubfic~tion. 
A..R..a and club 1ecretarlea are r·eminded that the Information aubmlt~ must 'nclude the date. time and venue o( the meetina and, when eve.,.. 
possible , details of the lecture or other event beinc arrance<~. Reclona l Representatives are requested to set out t h e copy, preferably typed 

double spaced. in the style uaed below. Standinc instructions ·cannot be accepted. 

REGION I 
Ainodale (ARS).-Morch 3, 17, 31 (" RAEN 

Discussion," by L. Goldsbrou1h. G3ERB), 8 p.m., 
77 Clifton Ro•d. Southpon. 

Bfackburn.-fridays, 8 p.m .. We.s.t View Hotel, 
Revidgc Ro;~d. 

Blackpool (B & FARS).- Mondays, 8 p.m., 
Poncins Holiday Camp, Squires Gate. Morse 
tuition rrom 7.30 p.m . 

Bury (BRS),-March 9 (S>Ie of surplus 1e•r), 8 
p.m .• Old Boars Head, Crcmpcon Street. 

Che.ster.-Tuesdays. excepl first in month, 8 
p.m .. YMCA, Chester. 

Crewe& District.-April S, 9 p.m .. Eul of Crewe 
Hotel, Nantwich Road. 

Eccles (E & DAC).-Tuesd•ys, 8 p.m .. P>tricroft 
Con&re&ac:ional Schools;, Sh;t.kos;peiLre Cresc~nl. 
P:atricroft. Eccles. Thundays. club Top 81nd 
net ><20.30 GMT. 

Liverpool (L & DARS).-Tuesdays. 8 p. m .. 
Cons~rvative A.uociouion Rooms. Church Road, 
W:.vertree. 

Macclesfield.-Morch 16, 30, The George Hotel 
Jordon1.1te. 

Manchester (M & DARS).-Wednud•ys, 7.30 
p.m.. 203 Droylsden Ro•d. Newton Heath, 
Manchester 10. 
(SM RC) .-Frid•ys, 7.~5 p.m.. Rockhouse 
Community Centre, Daine Avenue, Nonhendcn. 

Morecambe.-March 3. Apri17, 125 Regent Road. 
Pre-ston.-March 9, 23 (All meec:in&S start w ith a 

Hone praCtice >< 7.30 p. m.). St. Paul's School, 
Pole Scroct. 

Southport (SRS).-Wednesdays. 8.30 p.m .. Se• 
C•deu Camp, The Esplanade. 

Stockport.-Much 10. 2~. April 7, The Blossoms 
Hotel, Buxton Road, Stockport. 

Wirr31.- March 3 ( .. Nuclear Electronics.'' by 
Mr. D. Hyde), Horch 17 (" Am>tcur Television," 
by Mr. Lawrence, GW3JGA). April 7 ("Receiv· 
eu,"' by W . Evans). 7 .-45 p.m., Harding House, 
Park Ro~d Wen. Cl:lu&hton . Birkenhcad. 

REGION 1 
B&rnsley.-M;arch 12 (" Hybrid Mcbilc Rece•ver," 

by J. Walker, G3GNK). Much 26 (Junk Sale 
... .................... 

LOOKING AHEAD 
ApriiiO.-Intern:uion;;al V. H.F. U.H.F. Con· 

VC!ntion. 
April 4.-RSGB N•tionol Mobile Roily, 

Texats Instruments Ltd .. 8C!d(ord. 
April 11.-North Midlands Mobile Rally, 

Treruh:t.m Gardens. 
May 16.-UBA AGM. 
May 18-21.- RECMF Exhibit ion, Olympia. 

London. 
May 30.-RNARS Mobile Roily>< RN Signal 

School, HMS Mercury. 
May 30.-Belfast ond DiStrict RSGB Group 

Mobile Rally. 
June 6.-RSGB N>tionol Mobile Rally, 

USAF Base, Wethersfield. 
June 20.-Hunnanton Bucket 3nd Spade 

Party. 
June 27.-Lon,le•c Mobile Rally, 
July I I.-Oxford ond District ARS lOth 

Anniversary Mobile Rally (sponsort!:d 
by RSGB). 

July I I.-Sixth South Shields Mobile Rally. 
July 11.-Torbay ARS Mobile R•lly, Newton 

Abbot. 
Aucust 25·5eptember -4.-Rodio Show. 

Earls Coun. London. 
Aueust JO.-Peterborou1h Mobile Rall)l. 
September 12.-RSGB Nacionol Mobile 

Roily, Woburn Abbey. 
September 26.-Hulow and District RS 

Mobile Roily , Magdalen L•ver. 
October 1.-N.W. V.H.F. Convention. 
October 16· 17.-Eighth J>mboree-on·the· 

Air . 
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and Vishors' Evening), Krng George Hotel, Pe el 
Stret'!t, 

Bradford.-March ~ (" RSGB Train ing Young 
People," Visit to $pen Volley ARS). March 16 
(Junk Sale), March 30 (AGM ). 7.30 p.m .. 66 
Little Horton Lane. 

Northern H eiahts.-Much 16 ("Wide Diffusion 
Hi-Fi," by Mr Dudley Johnson), March 30 
(R3gcht'!w and Comminee MeetEng). 7. 30 p.m .. 
Sportsman Inn, Ogden, 

Scarborourh.-Thursdays, 7.30 p.m .. Rear of l 
Trin ity Road. 

Spen Valley.-March ~ ("Train ing of Young 
People in Amateur Rodio, RSGB "), Much 18 
("Electronic Equipment in Marshallinc Yards," 
by British Railwa.y1), Grammar School, Heck­
rnondwike. 

Durham (CARS).-AiternOte Thursdays, June 3 
(Conscruction:t.l Competition), J une 17 (AGM). 
8 p.m .. The Bridge Hotel, North Road, Ourh:'lm 
City, 

REGION 3 
Birmin1ham (MARS).-March 16, 7.30 p.m .. 

Midl<~nd lnstitut~. Paradise Street, Birmingham. 
(Siade).-March 12. 26. 7.4S p.m .. The Chur·ch 
House, High Street, Erdington. 

Cannock Chase (ARS).-M•rch ~. April 7, 7.30 
p.m . • The Georce Inn, W:tlsall Road. Cannock. 

Coventry (CARS).- Mondayo, 8 p.m .. Westfield 
House. Radford Road, Coventry. 

Dudley (ARS).-March 12, 26, 8 p. m.. Art 
Gallery, Dudley. 

Leamincton Spa ( MWARS).-March 8 (On the 
Air, with club transmitter), March 22 (" Fre~ 
quency Meters <lnd Calibrators"), April S 
(R;adio Theory, Pan 1, "Val..,e Performance '"), 
7.1S p. m., Civil Defence Training School, 
Hurington House. Newbold Ternce, Leamln&· 
ton Spa. 

Stou rbridre & D iocrict (ARS).-M>rch 9, 
April 6, 7.~5 p.m .. Foley College, Stourbridge. 

Wolverhampton (ARS).-Mondays, 8 p.m .. 
Neachell~ CoUol.£e, Stotkw~ll End, Tenr:nh:lll. 

REGION -4 • 
Burton-on-Trent (B·o-TARS).-March 10 

(" Fifty Years of Radio," by F. C. Ward , G2CVV), 
7.30 p.m., Club Rooms, Supcnhill lnS[itute, 
Burcon~on~Trcnt. 

Derby (D & DARS).-March 3 (Surplus Sale). 
March IO(Opon Evening), March 17 ("Servicing," 
by T. Darn, G3FGY). March 2~ ("How to Make 
a Voltmeter," by f . C. Ward. GlCVV), March 3 1 
("The Morse Code," by B. J. C. Brown, G3JFD). 
7.30 p.m .. Rocm ~. 119 Green Lone, Derby. 

Heanor ( H & DARS).-March 9 (ConStructo•s 
Exhibition). March 16 ("Practical ReccivoCr 
Alignment," by B. San doll, G3LGK and E. West, 
G3KTP), March 20 (Annual Dinner), March 23 
(Recei..,cr Comp:1risons), Much 30 {Surplus 
Sole), 7.30 p.m .. Room 1~. Heanor Technical 
Cctlege, llkeuon Road, Hcanor. Derbyshire. 

Leicester (LRS).-Mondoys. 7.30 p.m., Sundays . 
10.30 a.m .. Club Room, O ld Hall Farm, Braun­
stone Lane!, Leicestt'!r. 

Lincoln (ARC ).-Firn W~dnesday in each month, 
7.30 p.m .. Linco ln Technical College, Cathedral 
Street. Lincoln . 

Louchborourh (LARC).-Morch 5 I" Finishing 
Touches to Am.-.tcur Equipment.'' by A. D. 
Hitchcock. G3ESB), Horch 12 (Components 
Sale), Horch 19 (NFD Discussion). March 26 
DXpedition co St. Pierre and Miquelon-slidc 
illustr•ted), 7.30 p. m., Club Room, Ble.ch Y-.d, 
Words End, Loughborou,h. 

Mansfield (A RS).-Fridays. 7.30 p.m.. ATC 
Hcadquartt'!n, Sutton Road. Mansfield. 

Melton Mowbray (ARS).-March 25 l" Basic 
Volve Circuits" Mullard Flim Strips), 7.30 p.m .. 
St. John Ambuloncc Hall, Asfordby Hill, Melton 
Mowbn.y. leics. 

Nottinrham (ARCN).-Tuesdays, Thursdoys, 
R.oom 3. Sherwood Communlty Centre, 
Woodthorpe House, Mansfield Road, Sherwood. 

Northampton (NSWC).-Thursdays, 7 p.m .. 
Allen's Pram Works. 8 Duke Street, Norch:lmP· 
ton . 

Peterborough (ARS).- Morch 5 (Radio Films). 
April9 (" S.S.B. " ), May 7 (" Radio Astrcnomy "), 
June -4 (" Portable 3nd mobile gear"). 3111ec.tutes 
In the Electronics Section at Peterborough 
Techn ical Colle1e at 7.15 p.m. Other Fridays 
at 8 p.m .. in the Old Windmill. behind the 
Peacock Inn , London Road, Peterborough, 

Worksop ( NNARS).- Tuesd•ys (RAE Classes), 
Thursdays (Lecture). 7.30 p.m .. Club Rooms. 
I 3 G>teford Rood, Worksop. Notts. 

REGION 5 
Bedford {B & DARC).-March 9 (" Receivers"), 

March 25 (McmbC!rs' Hints and Kinks), Harpur 
Secondary Modern School, Horne Lane. Bedford . 

Cambridre (C & DARC).-March 5 ("The QSL 
Bur.,u," by Arthur Milne, G2MI), March 12 
(Con..,crtcr Discussion). MJrch 19 (AGM), Much 
26 (Activity Evening). 7.30 p.m .. Club Head· 
quaners, Co rporation Yard, Victoria Ro3d, 
Cambridge. 
Cambrid1e University (CUWS).-Tuesdays 
duting Term, 8.1 S p.m., Psychology Department, 
Downing Site, Down ing Suecc. 

Have rhill (H & DARC).- Mondoys. 7.30 p.m .. 
-41a High Street, Ha..,crhill, Suffclk. 

Luton (L & DARS).- March 9 (" V.H.F. Propa­
gation," by WI HDQ on Tope). March 16 (Bring 
and Bur Sole), March 23 ("Circuits" Even ing), 
March 30 (DebHe ·• a..m. vs s.s.b. " , with Vert.! lam 
Radio Club, St. Albans. visiting). 8 p. m .. ATC 
Hc:tdquarters. Crescent Road . Luton, Beds. 

March (M & DRAS).- Tuesdays, 7.30 p.rn .. reor 
of Police Head'q uarters, High Street, March, 
Cambs. 

Royston (R & DARC).-Wednesdays, 8 p.m .. 
Manor House: SociJI Club, Melbourn Street, 
Royston . Hens. 

Shefford (S & DARS).- March 4 (" Tope Record­
ing Techniques," by C . Brown), Morch I I (Mullard 
Fi lm Strip Lecture). March 18 (Pro,rammc 
Pl•nning), M•rch 25 (first NFD Meeting and 
Junk Sale), 7AS p.m., Tc wn Recteation Centre, 
Hitchin Road, Shefford . Beds. 

REGION 6 
Cheltenham.- First Thursday in each mcn th, 8 

p. m. , Great Western Hotel, Clarence Street. 
Cheltenham, 

Oxford (0 & DARS).-Second and Fourth 
Wednesdays in eac.h month. 7 .30 p.m., Cherwe ll 
Hotel, Water Eaton Road, N. Oxford. 

REGION 7 
Acton, Brentford & Chiswick (ABCRC).­

Morch 16 (" 160m DX Working," by WIBB). 
AEU Club, 66 High Rood, Chiswick. 

Ashford (Middx.) Echelford (ARS).- M>rch 17 
(RAE Course), March 31 (Discussion on Rccei· 
von). Apri l 28 (AGM), 7.30 p.m., Links Hotel, 
Ashford. 

Bexley Heath ( N KRS).-March I I , 25, 7.30 
p.m., Congreg>tional Hall, Chapel Road. Bc•lcy 
Heuh. 

Barnet (BRC).-Morch 23, 8 p.m .. Red Lion 
Hotel. Barnet. 

Chingford (Group).-March 19, 35 Middleton 
Close. Epping. Hon. S~crctary, Laughton 2397. 
(SRC).- Fridays (c.cept first), 8 p.m .. Friday 
Hill House. Simmons Llne. 

C roydon (SRCC),- March 9, 7.30 p.m .. Bl>tk· 
smith's Arms. South End, Croydon. 

Corking (0 & DRS).-Morch 9, 8 p.m .. Wheat· 
sheaf, Dorking. 

East H am.-Tuc.sd;\yS rortn ightly, 7.30 p.m .. 
12 Leigh High Road, East Hom. 

East London Di•trict.- March 21 (" RTTY," 
Talk l\nd demonstration by E. W . Ycom01.nt on, 
G311R). 2.30 p.m .. Lambournc Room, IIford 
Town Hall. 

East Molesey (TVARTS).-First Wednosdoy in 
each month, Prince of Wales. Bridge! Ro:t.d. East 
Molesey. 
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LONDON M EMBE RS' 
LU NCHEO N CLUB 

w ill 111t!Ct ;w t thr,: WhhC" .. bll H ru('l , 
Uloonubut'Y Squ-are, Lo,don, W .C. I 

al 12.10 p.m. on Frid:.ty$, M arch 19. and 
Apr il 16, 1965. 

I 
Telephone table r(!scrv3tions to HOL 7373 
prior to dJy of luncheon . Visiting ;amJteul'"~ 

especi;~lly welco m e, 
-----

Edgware a nd H endon (E ARDS).-Morch 8. 22, 
8 p.m .• John Keblc Hall , Church Close, Daa11s 
Lane, EdgwJrC. 

Enfield.-March 18. 8 p.m., George Spicer School, 
Southbury Rood, Enfield. 

Gravesend (GRS).- March 17, 7.30 p.m., 
RAFT A Club, 17 Ovorcliffo, Gravesend. 

Guildford (G & DRS).-Morch IS. 29, 8 p.m., 
G uild(ord Model Engineering Society. in Stoke 
Puk. 

Harlow (DRS).-Tuesdays, 7.30 p.m .. roar or II 
High Street. (QTH cf G3ERN). 

Harrow (RS H).-Fridays. 8 p.m .. Roxeth Manor 
CoutH)' School, Ea.stcotc Lane, H~rrow. 

Holloway (GRS).-Mondoys and Wednesdays. 
(7 p.m .. RAE and Morse). Fridays. (Ciub)7.30p.m., 
Montcm School. N.7. 

Hounolow (HADRS).- Morch 8. 22, Conteen, 
Mogdcn Main Drain:tge Dcp3rtmcnt. Mogdcn 
Works. lslowor th, 

IIford.- Thursdays, 8 p.m .. 579 High Rood, IIford 
(nr. Seven Kings Sntion). 

Kinas:ton.-March 18 (Special Gcncr31 Meeting), 
April I (Junk Sale), 8 p. m .. YMCA, Eden Street, 
Kingscon. Fridays (Weekly Morse clilSscs), 2 
Sunray Avenue, T o lworth . 

l eyton & Walth3mstow.- M>rch 23. 7.30 p.m., 
Leyton Sen ior Institute, Essex Roild, London, 
E. IO. 

l ondo n U . H .F. Group.- March ~. 7.30 p.m .. 
("' Eddy Hone Receivers."' by J. W•lker), Bull & 
Moulh, Bloom sbury W~y. H olborn. 

London M embers' Luncheon Club.-12.30 
p.m ., Third Fridily in c;~.ch month . Seo H :p3r.ue 
box. 

Loughton.- March 12, 7 .30 p.m., loughton H:lll 
(Nr. Debden Station), 

Mitcham (M & DRS).-Morch 12, 7 p.m .. " Tho 
Cannons,'' M:.dcir:. Ro:sd. Mi tcham. 

N:--;,.;~.0~~s<~~~5E~:-:'~d;:::.dr:n~~~-F5tr~: 
Norwood & South l o ndon, (CP & DRS).­

M:arc:h 20. CD T ,.:ain ing Centre, Catford, London, 
S.E.6. 

Paddinaton (P & DARS).-Wednesdays, 7.30 
p.m .• Bc3uchamp Lodge, l a War-wick Crescent. 
London, W ,l , 

Purley (P & DRC).- M>rch 19, 8 p. m .. Roilway­
mcn's Hall (Side Entrance), Whytccliffc Road, 
Purlcy. 

Clubroom (Continued from pace 195) 

Re ;aate (RATS).- M><ch 19. 7.30 p.n1 .. George 
& Ongon, Cromwc:ll Ro:.d, Rcdhill. 

Romford (D & DRS) .- Tucsdoys, 8.15 p.m .. 
RAFT A House, 18 Culton Road, Romford. 

Scout ARS.- March 18, 7.15 p.nl., Baden Powell 
House. Q ueens Gate, South Kensington. 

Science Museum (CSRS).-Morch 16, (Informal 
Meeting), April 6 (AGM), 6.30 p.m .. Science 
Museum, South Kentingtol'l. 

Sidcup (CVRS).-Morch 4, 7.30 p. m., Congrc­
g:uion-al Church Hall, Court Ro;td, Elth3m. 

S loueh (SARS).-First Wednesday in cilcl\ 
month, 8 p.m., United Services Club, Wellington 
Street, Slough. 

Southaate & Dittrict.-M>rch II , 7.30 p.m .• 
Atlast3 Lodge, Tottenh;all Road, Palmers Green. 
London, N.13 . 

St. Albans (Verulam ARC).- Morch 17, (Film 
Show, >nd " Home Brew G.D.o : ·, by G3RPA). 
8 p.m., Hedley Road. 

Sutton & Chu m (SCRS),- March 17, 8 p.m .. 
The Harrow Inn. High Street . Chc:t.m. 

Uxbrid1e.-March 15, April S, 8 p.m, Railwoy 
Arms, Vine Street. 

Welwyn Garden City.- March II (Annu:.l 
Constructors' Competition ), 8 p.m .. Vine-yard 
Community Centre, Oigswcll RoJd, 

Wimbledon (W & DRS).-March 12, 8 ~.m .. 
Community Centre. St. Georges Ro:\d, Wimble· 
don. London, S.W . I9. 

REGION 8 
Crawley (CARC).- March 10 (Informal, fo•· 

dcuils contact G3FRV), March 19 (Annual 
Dinner. for bookings con <oct G3CTP). March H 
(LcchH"C and dcmonstro\tion or Green and D:avis 
equipment). 8 p.m., Trinity Congregational 
Church, lfoeld. 

REGION 9 
Bath.- March 19. 7.30 p.m .. Room 247. Fourth 

floor, Main Built:ing. Bath Te-chnical College-. 
Bristoi.- Fourth Friday in each month. 7.15 p.m .• 

Smali Physics Theotre. Royal Fort. Bristel 
Univc r$i ty, Woodland Ro01d. BriSlol 8. 

Bu r nham-on-Sea (B-o-SARS).- Sccond Tuesday 
in C:i'ICh month. 8 p.m., Crown Hotel, O)(ford 
Strc-C"t. Burnham-on-Sea. 

Camborne (CRAC),-First Thursday in each 
month, Staff Recreation Hall. SWEB Hc;~d­
quartcrs. Pool. near C:lmbornc. 

Exete,..- First Tuesday in C"ach month, 7.30 p.m .. 
George and Dragon Inn, Bl;1ckboy Roi~d, Exeter. 

Plymouth ( PRC).-Tuesdoys, 7.30 p.m .. Virginia 
House. Brctonsidc, Plymouth. 

South Dorset (SDRS).-first Friday in each 
month, 7.30 p.m .. Lcabou r Rooms, West Walks, 
Dorchester. 

Torquay (TARS).-Last Soturday In each month, 
Club HQ, Belgrave Road. Torquay. 

Weston·super·Mare.-First Tucsd3y in each 
month, 7.15 p.m .. T('chnic;al College, Lowe-r 
Church Ro•d. 

Yeovil (YARC).- W cdne•days. 7.)0 p.m. , P•rk 
Lodge, The Pnk, Ycc vil. 

REGION 10 
Cardiff.- March 8. 7.30 p. m .• ·rA Cen•rc. PM·~ 

Street, Cardirf. 
Port Talbot.-Much 9 (lecture). 7.30 p.m., 

W o rkmen' s Institute, 8-10 Jersey Street. 
VC"IIndre, Port T01lbot. 

REGION I I 
Bancor (UCNWARS).-Thursdays lortnightly, 

5.30 p.m .• Ocpa.rtment of Electro nic Engineering. 
University College. or North Wales. Oe<Jn 
Street. Bangor. Dcnlls. rrom the Hon Sec, 
c/o this lddrcs.s. 

llandudno (CVARC).-March II (" Audio 
Developments," by the Rev F. C. Dorken, 
GW3GCZ). March 2S (Film Show), 7.30 p.m., 
Cross Keys, Madoc Street, Llandudno. 

Prest.atyn (FRS).-last Wednesday in e.ch 
month, 8 p.m., R;ailway Hotel, Prestatyn, 
Oet~ils from A. Antley. F:airholme. fairfield 
Avenue, Rhyf. 

REGION ll 
Edinburah (LRS).-March II (Film Ni&ht), 

M3rch 25 (Microw3ve Links." by Arthur Gavin 
or Ferranti ltd.), 7.30 p.m., YMCA, South St. 
Andrew Street, Edinburgh, 

REGION 14 
Glasa:ow.-First and third Wednesdays in each 

month, Christi3r 1nstitutc, 70 Bothwell Street, 
Glasgow. C .2. 

REGION 16 
Ba1ildon (BDARS).-March 17 ("' Photo-tele­

graphy," ;an i llustrated lecture by l. Parnell, 
G8PP). April 6 (Social Even ing), 8 p.m., The 
Bullseye. Details from G31J8. 

Chelmsford (CARS).-April 6 ('" Theory and 
Practice of Direction Findinc." by G30XY ;and 
GlHT), 7.30 p.m .. Marconi College, Arbour 
Lane, Chelmsford. 

Great Ya rmouth (GYRC).-Fddays, 7. 30 p.m .. 
The Manager's Office, The Old Power Sution. 
South Qu:t.y, Swanston's Road, Greu Yumouth. 
Det•ils from G3HPR. 

N orwich (NARC).-Mondays, 7. 30 p.m., 140 
001k Street, Norwich. Details from G3TLC. 

Southend (SOARS).-March 26 (Pocock and 
Hudson Cups Competitions for home construe· 
ted equipment), Exe.cutive.s' Canteen, E. K. 
Cole Led., Priory Crescent, Southcnd·on·Sea. 

REGION 17 
Harwe ll (AERE ARC).-March 16 (Talk and 

demonstration by H. V. Simms of the BBC 
Enl(ineering Tr2ining Dept. on "Transmit'tinc 
Aeriols "'), 7.30 p.m., AERE Soci>l Club. 

SoHthampton.-M;arch I ':1 (200th meetin&). 
Details to be a.r,.anged. 

Jlcigatc A T S . Twenty-seven n\embcrs out or a total member­
ship o f 38 :lllcndcd the sixth AG M in January. The officials 
elected arc: Chairman. P. D. Lucas. G3JDN: Honornry Secrc­
IUry. F. D. Thorn. G3NKT. 12 Willow Road. Redhill , Surrey; 
Honorary Treasurer, R. A. Eldridge. G3RAE; Conlcsts Secrc­
tarv, K . J . Whea1lcy. G3BBR: Social Secretary, F. E. Collins; 
Coinmi.uce Members. G. E. Mac"Krell. GJKAX. T . Emeney. 
GJ RIM a nd R. Wells. G3R IN: Ho rlorary Audilor. J . Duck­
worlh, GJ FM. The subject of 1he meeting o n Saturday, March 
20, to be held at 1hc George and Dragon, Cromwell Roud. 
Rcdhill, had no t been decided at the lime of going to press. 

Roding Buys' Society. We have been gently reprimanded by 
Ken Smi1h. GJJ IX. abou1 lasl mo nth's report! There arc. 
apparellllv, several good reasons fo r the rather small size of I he 
group. the av:tilablc space being the main limita<ion. a si iUmion 
whidt is aggravltted by a n increas ing quantity of tcs1 equipment. 
Even so. it will probably remain a small group whether o r not a 
new meeting p lace is fo und, in o rder 10 rcwin the co-operative 
spirit. 

10 a social and ragchew evening. Despi te lhe snow and bitter 
cold, numbers grew steadily duringlhc evening until by 8.30 p.m. 
over 60 visilo rs had arrived. The rest of the time was obviously 
qui1c hectic. with a beer drinking conlcst, and plenty of dancing 
tO a local bcal group- the .. Force Four ··- immediately re­
christened the" 5 and 9 Plus."' 

The Saltasb and District ARC, first mentioned in this column 
l:1s1 month. meets every other Friday, the ncx1 meeting being o n 
March 12. A mobile rally is planned for Whit Monday ; runher 
dc l<tils will be published as soon as they are available. Honorary 
Secretary: D. Bowers. 95 Grenfell Avenue, Saltash . Cornwall. 

Scurborough ARS. The club is r\ow well established in its new 
clubroom. The transmitter and receiver have been overhauled 
by G3JBR, and it is hoped that the aerial will shorlly be erected 
so thai the club may once again be on the air. An interesting 
t:t!k o n lho! Codar AT5 12 watt two-band transmitter was given 
by G3JBR on January 28. A demo nstration was also·given in the 
clubroom in conjunction with the club receiver. Meetings a rc 
held ever)• Thursday a t 8 p.m. in the c lubroom a l the rear or 
7 Trinity R oad , Scarborough. New members and visitors from 
other clubs arc always welco me. 

l~oyal Nnml ARS. January 28 wi ll be remembered by o_ver 
60 amateurs in the southern a rea. because that was the occaston 
when the R NA RS cnterwincd amateurs atlhc RN Signal School 
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T he S loke-on-Trcnt ARS is preparing for the eighth North 
Midlands Mobi l.: Rally which will be held at Trentham Gardens 
o n April 11 . To assis1 in the smooth running o r this rally, the 
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letters to the Editor 
Neither tho Editor nor the Council of the Radio Society o( Groot 8ritc,;n con 
ocupt responsibility for views eKpressed by correspondents. Letters for 
inclusion in this r~ture should be concise ond pte(erobly not more than 200 

words in lenr th. 

High Stability Variable Freque ncy Oscillators 
DEAR SrR,- Since r drew the attention or Mr Allen and of Mr 

Harris to the paper ·· Frequency Stable LC Osdllators:· by 
J. K. Clapp, in Proc IRE, August, 1954, I found their two letters 
in the January, 1965, BUI.LETIN of great imerest. 

Two factors mentioned in the letters seem to be of particular 
importance; the value of the capacitor C2. and the harmonic 
content of the output. 

I think that the operation of the circui t would be more clearl)' 
understood if it were re-drawn as shown. Apart from the layout 
of the drawing, this circuit is identical with that in Mr Harris's 
article, and in Mr Allen's letter. It is now evident that this is a 
Colpitts oscillator, with one of the .. potential divider·· capaci· 
tors replaced by the network C2, C3 and C4 (with C6). C2 also 
serves to isolate the grid from the positive d.c. supply voltage. 

Frequency stability of tbe oscillator depends on 
(a) stabilrty of the components (CI, C2, C3. C4. C6 and Ll) 

of the oscillatory circuit. and 
(h) reduction to a minimum of effects on the oscillatory 

circuit caused by the valve and its circuit. 
As Mr Allen points out. reduction of the value of C2 results, in 

effect. in tapping the grid down the tuned circuit. Not only does 
this reduce the drive and improve the waveform (as stated by 
Mr Allen), it also reduces the effect of variations ir\ vaJve capaci· 
tances on the frequency, because C2 and C4 (with C6) also fom1 
a potential divider. Thus, for high stability, tile va!v~ of C~ must 
be small in comparison with C4. It is also desirable for C l and 
C3 to be very large in comparison, respectively. with the output 
and input capacitances of the valve. The latter- and their 
variations- will then have a minimum effect on the frequency. 

There are. o f course, limits to the permissible values of these 
th ree capacitors C2, C l and C3. The drive is reduced by de· 
creasing C2, and by increasin$ either (or both) C J or C3. 
Eventually, these adJustments wrll cause cessation of osci llation. 

The value of C2 used by Mr Allen prior to ltis experiments is 
essentially the same as that recommended in Mr !-farris's article. 
in the RSGB Ammeur Radio Handbook and in the March 1956 
article in the BULLETIN by Mr Deacon. That value is much 
greater than that of C l , C3 and C4. and some 300 times greater 
than that determined experimentally by Mr Allen! The value 
was, in fact. so great that its efl'ect on the frequency stability was 
negligible, and it is no serious exaggeration to describe C2 rn the 
Deacon/Handbook/Harris circuit merely as a d.c. blocking 
capacitor. 

I suggest tbat the smallness of C2 is the essential feature of the 
Vackar circuit; that it is misleading to describe the Deacon/ 
Handbook/ Harris circuit as a Vackar: and that the stabi lity of 

G'HD'• r e .. a rranled layout of the Vackar oscilla tor circuit. 
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thl! Dc:~.:on/lfnru//woi. /Harris circui t is no better than that of th.: 
·· High·C Colpitts·· as used by a mateurs some JO years ago ! 

I do not understand Mr Harris's ··conviction that tl1is osci llato r 
hnd a superio r performance t<> that of the Clapp." The measure­
ment~ quoted 10 Mr Harris's article show that- at the lowet 
frequencies- the stability of his osci llator is inferior to that of a 
Clapp which I built some 15 years ago. and used for about 10 
years. 

Nei ther Mr Aller\ nor Mr Harris suggests that he has made 
precise measurements of harmonic content. Nevertheless. their 
ligures arc of value. ln his article. Mr Harris s tates that one ur 
the reasons for the stabi lity of the Vackar is that .. The valve 
operates virtually in Class A so holding ham10nic circulating 
currents and phasing efTects to a minimum... He now discloses 
that the oscillator he describes has u second harmonic only about 
15 db down; in other words, his so-called Class A stage produces 
about 18 per cent second harmonic dis tortio n! Mr Allen's 
figure is 0·2 per cen1. 

It is true that low ham1onic content contributes to the stability 
of an oscillator, but it should be appreciated that the harmonic 
content is determined primari ly by the operating conditions of 
the valve. and not by the circuit conliguration. Component 
values are important because they control the o perating condi· 
tions of the valve. 

Finally, may f st rongly recommend to members interested in 
stable variable frequency oscillators the paper by Clapp (Pro<· 
IRE. August. 1954) and two other papers to which he refers. 
viz .. Clapp, Proc IRE, March 1948 and Gouriet. Wireles.< 
E11girwer, April. 1950. All three papers discuss the ·· Clapp 
Oscillator ... or .. Gourict·Ciapp Oscillator, .. to usc the descrip· 
tion graciously given by Mr Clapp in recognition of the indc· 
pendent (and earlier) development of the circui t by G. G. 
Gourict of the BBC. 

As stated bv Mr Allen. the 1954 Clapp paper also describes 
the Vackar circuit, and refers to the paper ·· LC Oscillato rs an<.l 
their Frequency Stabi lity.' · by Jiri Vackar. Tesla Tech. Reports 
(Cze<:ho·Siovakia). De~:cmbcr, 1949. 

Yours faithfull>'· 
T. L YELL HERDMAN, G6HD 

P.S~Since submitting the above letter. I have-through the 
good offices of the Et>rTOR. to whom I on·cr my sincere thanks­
obtained a copy of the original Vackar paper. 

This conlim1s my conclusiorL~ regarding the capacitance values, 
for Vackar bases his analysis on the conditions that; 

C2 is much smaller than (C4 +· C6J. 
C2 is much smaller than C3 
and (C4 + C6) is much smaller than C l . 
Here. and in the quotation below, I have change<.! Vackar·s 

symbols to correspond with those in the Butt E11N. 
He quotes ligures for design and performance of an os.:illator 

covering 1700-2000 kc/s. and states tha t ··To fulfil the optimum 
condition of stability ... C I/(C4 + C6) - C3/C2 - 6. ·· 

The values o f the components in the tuned circuit used by 
Vackar arc- from ar\ amateur viewpoint- unusual. The variable 
C4 is lOOpF, but this is shunted by C6 of IOOOpF (plus). Then. 
C l becomes 7200pF. The chosen value for C2 is IOOpF. and C3 
becomes 600pF. 

With a value of C6 more normal for amateur purpose.s. 
Vackar·s reaso ning shows that C I/ (C4 + C6) = C3/ C2 will b..: 
even greater than 6. The ratio C I/(C4 -1 C6) irt Deacon/ 
Hmulbookf Harris is not entirely u.nreasonable, but the ratio 
C3/ C2. which should be of the order of 6, is given us about 0· 1 ! 

Readers should be warned that the values quoted in Deacon/ 
Handbook/ Harris are therefore not conducive to high stability. 

It is evident. however. that the. Vackar oscillato r (with. of 
course. proper choice of component values) is well worthy or 
study. As far as I can se.c at the moment. there is little to choose 
for amateur transmitter purposes between the Vackar and the 
Gouriet-Ciapp. For wider frequency coverage (e.g .. general 
coverage communications receivers). the Vackar is probably 
preferable. G6HD 

The Vackar Oscillator 
DF.AR SrR.- When the article by Mr Paul Harris, G3G FN. first 

drew my attention to the Vackar osci llator circui t. I was a little 
surprised by the large ratio C2 : C3. in view of the heavy gri<.l 
swamping and reduced loading on the tuned ci rcuit reported to 
be associated with the arrangement. Shortly after building a test 
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oscillator, however, I became interested in transistor v.f.o.s and 
never investigated the maner further. 

When Mr Allen's letter was published in the January, 1965 
issue of the BULLETIN, my interest was revived and I decided to 
carry out some experiments with the Vackar oscillator that had 
previously been built to the specifications given by G3GFN. 

I tried reducing the value ofC2 as Mr Allen suggested, and this 
did produce some improvement in stability, but C2 and C3 then 
formed only a very small pan of the capacitance in the tuned 
circuit, and it was felt that the full potentialities of the Vackar 
v.f.o. were not being exploited. 

After some experiment. I came to the conclusion that the most 
promising values were ~:ivcn simply by interchanging C2 and C3. 
This produced no change in the tuning range or balance of the 
circuit, considerably incrcused the swamping ol' the grid-cathode 
capacitance of' the valve and tapped the grid well down the tuned 
ci rcuit, thereby reducing the damping etl'ect of any t:rid current. 
:tnd reducing the r.f. currents Oowing in the tuned Circuit. There 
was a slight reduction of output, but the improvement in stabilitv, 
especially short term, was quite remarkable, and I began io 
wonder whether C2 and C3 had been accidentally transposed in 
the original source of these values, and the error passed on from 
author to author. Unfortunately I have not been able to check 
this out, but perhaps some member who has access to Vackar's 
original paper might care to do so. 

Whether or not this turns out to be the case. anyone who is 
not satisfied with the pcrfomlance of his Tesla oscillator might 
l'arc to 1ry out this simple modification. If an)'onc is able to 
carry out a more thorough investigation. I should be very 
interested to hear the results of their experiments. 

Yours faithfully. 
A. J. SllEPIICRD. G3RKK 

Queen's College. Q).ford. 

The ZE Beam Raiser 

Df.AR StR,- 1 read with interest the article which 3J>pcarcd in 
the October, 1964 issue of the BULLETIN, describing this mast. 
To this very good idea I huve made a couple of modifications, 
and these arc illustrated in Figs. I and 2. 

Fig. 2 shows a modified locking system which allows a greater 
margin of error in alignment oft he carriage when raising it to the 
top of the mast. The circular key and keyway have been changed 
to a triangular form, which provides a latitude of I in. of tho: 
carriage position, but still locks it securely. 

An additional safety precaution is shown in Fi~:. 1. A spring­
loaded mild steel pawl has been incorporated, and this prevents 
the carriage from falling should the cable break or slip. It also 
helps to eliminate this possibility by taking the tension off the 
carriage when it is raised. The distance between the pawl step 

It 
ll 

p, 
'" I q 

CARRIAGE TO BE LOWERED 
ONTO PAWL 

Ill 
I 

I • ..--~:--\-~ 

Y'z +--tii!---\\,11\ 

I \• 
I 1\ 
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I '' 

' 

RIVET 
PIVOT 

LIGHT CABLE PASSING DOWN INSIDE 
OF MAST FOR RELEASING PAWL 
BEFORE LOWERING CARRIAGE 

SECTION 

Fir. I. The tprina·toaded p~w l atuchment. 
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TOP OF MAST 
CA8LE 

1" - 11/l• Dllio 
STEEL TUBING 

STEEL TUBING 

Fia. l. Modification to the key and keyway of t he ZE Beam Raiser. 

and the triangular key is governed by the height of the carriage 
used. less t in. 

Yours faithfully, 
D. A. R. POULHR, A4048 

Morden, Surrey. 

Clubroom (ContlnuM from~ ... 197) 

society is enlisting the aid of the other societies in the area. i.e. , 
the University of Keele RS, Burslem RS. Stanfield Junior Tech. 
RS. English Electric Apprentices RS, ATC Squadron, and the 
RSGB Group. V. J. Reynolds, G3COY. ASR for the Stoke-on­
frent A RS. is particularly anxious that more of the work should 
be done by the younger people. and there is already a marked 
swing towards having .. youth at the helm " (or this rally. 

Surrey Radio Contact Club. The next meeting. on March 10, 
will be a sale of members' surplus gear; those submitting any 
apparatus. however. arc asked to note that anything that 
remains unsold will be presented back to the original owner. 
The AGM will be on April 14. and the annual constructional 
contest is not far off either- this year it will be on May 12. The 
Kingston and District ARS has invited members of SRCC to 
attend their .. Sausage and Mash Supper" at the Fountain Hotel, 
New Malden, on April 30: tickets cost 5s. per person. Honorary 
Secretary: S. A. Morley. GJFWR, 22 Old Farlcigh Road, Sets­
don, South Croydon, Surrey. 

South Dorset RS. The February meeting was a social evening 
for members, Yls, XYLs and friends. A tape, with slides, about 
a DXpedition to St Pierre and Miquelon was played, followed 
by three films of general interest loaned by Shell. The March 
meeting will be a further talk on meteorology by Mr Box, B.Sc. 
The AGM will be held in April. Honorary Secretary: C. E. 
Biggs, 54 Prince of Wales Road, Dorchester. Dorset. 

South Shields and District ARC. A very full programme, 
including film shows and demonstrations on Communication. 
by a member of the l'ost Office. and Elcctromnllnetic Waves. 
having been arranged for the near future. Activtty within the 
club has been very high recently, and the Annual Dinner was 
proof of this when SO members and friends nttended-<:redit 
for the arrangements of that event must go to the Honorary 
Secretary. G3KZZ. Preliminary arrangementS for a mobile rally 
to be held at Bent's Park. South Shields, during the summer are 
now being made. 

Thames Valley ARTS. Once again member Roy Steverson. 
GJJEQ, used his key to good effect in the recent Affiliated 
Societies Contest. From what he has told the Club, the members 
hope that the T V ARTS will be well up in the resultS table when 
it IS published. The)• wish to record their thanks to him for 
his cll'orts. On Januar>' 22. member Brian Menden, G3BHT. 
was entertained to dinner by the club before his return north 
to Region I. He will be missed by all tlte members and the loss 
of his counsel on the committee will be $reatly felt. The next 
meeting will be an open one. but the cqu1pment owned by the 
late G2FM will also be offered for sale on behalf of his widow. 

Torbay ARS. At the January meeting. a talk on OX com­
munication was given by B. Curnow, of the Plymouth Radio 
Club. Meetings arc held on the Saturday in each month at the 
Club HO. Bath Lane (rear of 94 Belgrave Road). Torquay. The 
•lute uf theTA RS Mobile Rally has been Hxcd for July 11. 
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RSGB PUBLICATIONS 
The Amateur Radio Handbook {Third Edit ion) 
Radio Data Reference Book -
Amateur Radio Circuits Book 
Radio Amateurs' Examination Manual (Third 

Edition) -
Amateur Radio Call Book, 1965 
A Guide to Amateur Radio (Tenth Edition) 
Service Valve Equivalents (Fifth Edition) ­
S.S.B. Equipment -
Communication Receivers (Second Edit ion) 
The Morse Code for Radio Amateurs (Third 

Edition) -
RSGB Morse Instruction Tape {900ft., 3i i.p.s.)­
RSGB Morse Practice Tape (450 ft., 3i i.p.s.) -

ARRL PUBLICATIONS 
Antenna Book, lOth Edition -
A Course In Radio Fundamentals -
How to Become a Radio Amateu r -
Hints and Kinks, Volume 6 
Mobile Manual for Radio Amate urs 
Radio Amateur's Handbook (1965 Ed .. available 

March) - - - - - - -
Buckram Bound 

Single Sideband for the Amateur -
Understanding Amateur Radio 

CQ PUBLICATIONS 
Antenna Roundup -
CQ Anthology, 1952-59-
CQ Anthology 1945-51 -
CQ Mobile Handbook -
CQ New Sideband Handbook 
Diode Source Book 
Electronic Circuits Handbook 
RTTY Handbook -
Sho p and Shack Shortcuts 
Surplus Schematics 
Television Interference-

36(6 
14/-
8/6 

5/6 
5/6 
4/-
3/6 
3/-
3/-

1/9 
35/-
20/-

18/6 
10/6 
8/-

10(6 
l3f6 

42/-
54/-
18/6 
18/-

23/6 
13/-
16/-
23/6 
24/6 
13/-
23/6 
30/-
29/-
19/6 
14/6 

EDITORS AND ENGINEERS PUBLICATIONS 
Transistor Radio Handbook - -41 /6 

AMERICAN MAGAZINE SUBSCRIPTIONS 
CQ (Cowan) Monthly (p.a.) - -44/-
QST (ARRI.) Monthly (p.a.) - 0 (6 

Institutions, groups, etc. {p.a.) - 54(-

BRITISH PUBLICATIONS 
Guide to Broadcasting Stations {1/iffe) 
Log Book (Webbs) 
Log Book, hardbound (Martins) - -
Manual of Transistor Circuits (Mullard) 
Radio Amateur Operator's Handbook (Doto) -
Short Wave Radio and the Ionosphere (//iffe) -
Short Wave Receivers for the Beginner (Data) 
Transis:or Radios, Circuitry and Servicing 

(Mu//ard) - - - - - - -
Understanding Television (Data) 
Wireless World Radio Valve Data (//l(fe) 

All prices include cost of packing and postage 

,. RSQB Publications (Dept. B) 

5/6 
1f3 

18/-
13/6 
5/6 

11/9 
6f6 

5/9 
40/-
8/3 

28 Little Russe ll Street, London, W .C .1 
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No.7 

LABORATORY TEST EQU IPMENT 
W e were sur prised to learn recently that il British mar~~uf:tc.ture,­

(upon his own admission) was unable to measu re cxaccly , o r even 
lO ± 20%, t he R.F. powe r output of his crammh:tcn. W e were 
informed that on ly~ lamp wu used. In our opin1o n Test Equipment 
is 3 very imporn.n t racet in Desi,en. Development, Test ~nd Service. 

l atMt ~cquisitions at K.W. are the new all tr-:tnsistor Frequency 
Counte r ma.f'lu(~etured by M3rconi Instruments and a Polysk:op by 
Rhode -and Sw3rz both in a c l:us costing well more than ;t family 
n loon car. T he Counter w ill civo us frequency measurements at 
o ne put in 10' , in other words I cycle ;;~.ccuncy ~t 10 Megacyclc..s 
or 10 cycles at 100 Mc/s . T he Polyskop is a sweep instrument which 
d isplays on a 17"' CRT. Next inst rumen t for delivery to us and even 
more e)(pcnsive is ::11 new Spectrum Analyser dc:,;icned by tho G. P.O. 
an d manuractured to the G. P.O. spedOcation. This will 3ltow us 
to analyse ~II forms of signals from aud1o up to 200 Mc/s ~"d 15-

J)art ic:ularly uu~ful for checking sideband generators. mh<ers :."d 
linear amplifiers fo r SSS applications, ilnd cnabl~ us to keep il close 
control on Product·diuortion 3nd Linearity in .3 11 K.W . and o t her 
SSB equipmenr. 

W hen you buy imported equipme nt miJkc sura you buy rrorn a 
rcputilblc fi r m with adequ:ue test facilit ies who C3n guuilntcc 
'• Service aher S:ales." K.W . c.1n offer a ll imported equ1pment 
.. tuned to perfection .. by experientcd cncincers with the backin~: 
or good q uality test equipment-all ;u no excr~ ch~rge. Why go 
cbcwhe,.e! 

K W 1000 is now ;t11:tib.ble on s hort de live ry 

K. W . ELECTRONICS LIMITED 
VANGUARD WORKS 

I HEATH STREET, OARTFORD, KENT 

'JOY' NEWS No. 7 

WAC * 
IN UNDER 12 HOURS!!!! 

( IN VERY POOR CONDITIONS) 
•(YES-WORKED ALL CONTINENTS, TRANSMIT & RECEIVE) 

A pho tostat copy of ZL<tGA's full report is a11ail::ablc on request by 
return of pon. Here are a few excncc.s:-

" I w1ll, firstly, ukc this opportunity of congrouulating Partr idge 
Electronks Ltd of producing a small sited transmiuing and rcco·iving 
an tenna which will give the user excellent results. br beyond 
e xpectations, PROVIDING T HE ANTENNA IS USED A~ IN­
STRUCTED .•. It must be noted that I removed two perm;1;ncnc 
antennae before U$ing the 'JOYSTICK" co m3ke sure ch:u no other 
3n tcnna could possibly assist, or intcr(ere, with the ' JOYSTICK' 
o perilt ion ;:a.nd t he following report is therefore made with only the 
'JO YSTICK' in usc. Also, the nearest antenn3 is a TV man. on 
Channel I, AND THER E HAS NOT BEEN A SINGLE INSTA N CE 
O F TVI. The TV m3S< is lOOft. lrom the ' JOYSTICK' and s ll1:hdy 
higher ... The enclosed Log copy w ill show th:tt I have con t:acted 
32 cou ntries. to the 4ch of January and on the 4th January I MADE 
W AC IN LESS THAN 12 HO URS and the Ell <on tact is my FIRST 
W ITH El2, tho' I have tr ied for ye::.rs co make contacc with this 
count r-y. 
"'N o one could a.sk. for a better result and I hav<!' no hesitation In 
praising this AMAZING PROD UCT which ha.s done even mo re 
th~n the cestimoni.als I have re:a.d f,.om others." (signed) Al:an 
F. Frame, ZL4GA 
Zl~GA's COMPLETE SYSTEM COSTS £7. IJs. Od. (including 

cilrdagc) 

FULL MONEY BACK GUARANTEE 

PARTRIDGE ELECTRONICS LTD 
(Dept. R), 7 Sowell Street, Broadstairs, Kent 
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CLASSIFIED ADVERTISEMENTS 
ADVERTISEMENT RATES. Membe r"s' Private Advertisements 3d. per word. minimum ch;Jrge Ss. T..ade Advertisements 9d. per word, mmimum 
charge lls. All c:apitals Is. per word, minimum ch3rge 18s. Write clearly. No responsibility :..cccpted for errors . Use of Box number Ia. 6d. extra. Send copy 

to Sa well & Sons Ltd., 4 ludpte C ircus, London, E.C.4. 

OFFICIAL APPOINTMENTS 

TELECOMMUNICATIONS E NG INEER 

Required by the GOV ER NM ENT OF UGANDA fo r 
service iJ1 Ministry of In ternal Afl"airs (Police) on contract fo r 
one to ur of 2 1-27 momhs in the tint inst(ulce. Salarv 
(including overseas addition) according to age and experi­
ence in scale £ 1, 188-£2.202 a ycaJ'. Gratuity 25 % of to ta l 
emo lumcms. Educat ional a llowances. Outfit a llowance £30. 
Liberal leave on full salary. Accommodation provided at 
reasonable rental or ho tel a llowance in lieu. 

Candidates, between 30 and 45 years of age. must possess a 
C ity and Guilds F inal Cert ificate course 49 o r equivalent 
q uali fication with at least 6 years' practical experience in 
installa tion and maimcnance or fixed a nd mobile V. H.F. 
cquipmem (A.M. and F. M.). H.F. medium a nd low power 
S.S. B. and D.S.B. transmitters and receivers; Radio tele­
printer equipment ; Small diesel and petrol electric generating 
phU1Ls. Duties wi ll also involve the supervisio n <Uld instruc­
tion of local maintenru1cc stall" under training. 

Apply to CRO WN AGENTS, M. Dept., 4 Millbank , 
London. S. W.l. for application form a nd fuJ·ther particulars. 
stating age. name. brief detai ls of qualifications and experi­
e nce, and 4uoting reference M2T/6233 1/ RC. 

T HE U ' IVERS ITY OF LIVERPOOL 

Applications arc invited for the post o f T ECH NICIAN 
to work in the Electronics section of the Dcpartme m of 
Mecha nical Engineering on the servicing and constructio n to 
given designs o f electro nic equipment. An interest in VHF 
receiving equipment is desirable. Salary in the range £810 
to £ 1,010 (Grade Ill) or £ 1,040 to £ 1,210 (Grade IV), 
according to age, q ualificatio ns and experience. 

Applicatio ns should be made on the appropriate form 
which may be o btained from the Regisrrar, The University, 
Liverpool 3. Please quote Ref. 447. 

SERVICES OFFERED 

CASES, chassis, panels. ANYTHlNG in metal ; send your 
drawings, for quote. Stove eoamelled, hammertone, or 
plain, in any colour.- Moss Watson, 40 Mount Pleasant 
Street, Oldham. Lanes. ( Main 9400). 

T RANSLATIONS into and from English , French, Spanish, 
ltalian and Esperaoto. Moderate charges.-Box No. H7172, 
cfo RSGB B ULL£TIN, 4 Ludgate Circus, Loodon, E.C.4. 

SITUATIONS VACANT 

RADIO 

CAN YOU 

WOULD YOU 

operate by voice? 
transmit and receive morse? 
, elect aerials? 
get through whatever the conditions? 

like to earn a Bounty of £60 per annum'? 
like to meet fellow enthusiasts? 
like to put your hobby to the Service of the Nation '? 

IF THE ANSWER TO THE ABOVE QUESTIONS IS " YES " and you are between the ages of 17! and 
45 years, tben why not join the ARMY EMERGENCY RESERVE ROYA L SIGNALS. 

You Get 
Pay and allowances 
in addition to lhe 

£60 Bounty. 

You Commit to 
15 days training a t 

Camp and two weekends 
only per annum. 

SO WHY NOT WRITE FOR FURTHER PARTICULARS TO: 
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HQ AER, ROYAL SIGNALS 
BLANDFORD CAMP 

BLANDFORD 
DORSET 

And You 
Expand your knowledge 
of your hobby and meet 

fellow enthusiasts. 
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SITUATIONS VACANT-contd. 

ELECTRONIC TESTERS A D 
SER VICE E Gl EERS 

required 

These pos1~ could be of imcn.:s t 10 Tcchnichtns who have 
worked on Radio or T .V. servicing, or in 1hc 1cchnical 
branches of H .M . Forces who arc keen 10 es1ablish lhCm· 
>Civcs in a posi1ion that otTers: 

Secure employment 
Scope for advanccmcm 
Five-day week 

Apply to I he Personnel O cparunclll: 

Staff s1a1Us 
Sick Pay 
Generous ~alary 

ArRTEC H LIMITED. 
Haddcnham, Aylesbury, 

llueks. 

Opponunities for cnlhusiastic radio amaleurs­

SER VICE E G INEERS 

for V.H.F. Radiolelcphoncs 

This rapidJy growing company requires ~CJlior and 
junior engineers to work at our Head Office in CrO)· 
don: some will need 10 be able to drive. Opponunitie~ 
will arise for suitable applicants to trMsfer to lhe test 
or design depanmems. 
Good salaries paid to enthusiastic workers, and I here 
is a pen ion and life assurance scheme. 
The canteen is cxccllcm. 

H UDSO ELECfRONLCS LTD., 
PEALL ROAD, C ROYDO , SURREY 

T HOrnton Hea1h 977 1-6 An STC Company 

Miolstr)' of Defence (Air Force Department) have 
vacanc:i.et for CIVU.IAN RADIO TECHNlCIANS 
at R.A.P. Soa!and, Cbcibire; R.E.U. &Diow. 
Bediordshire, and other R.A .F. statioos throughout 
lbc United f(inadom for the sorvicins , repair. 
modification, and toslinll of air and aronnd radio an d 
radar equipment. Commencing salary according to 
uge is £722 io £929 p .a., max. ~>alary £1,067 p .a. 
House~ may be available for rontins at Wi~St Kirby 
some 15 miles from Scaland. Apply to Ministry of 
Defence (CE3b (Air)), Sentinel Ho~, Soulhampton 
Row. W.C .J or to: any Employment El!change. 

Al TENTION ALL RADIO ENTH S lASTS 

DO YOU WANT TO MAKE YOUR HO BBY PAY'! 

6 Squadron, 651h Signal Regiment (T A) C!Ul olrer you spare 
time !raining evenings and weekends on a wide range of 
cquipmem. Morse Operators trained or tLO-trained particu­
larly required. Apply: The Drill Hall, St. Albans R oad, 
Barnet. Telephone Barnet 9997. 
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~ ~~ 
PYE TELECOMMUNICATIONS L TO. 

have vacancies In 

CAMBRIDGE 

I V.H.F. ENGINEERS 

I Experience of A.M. and F.M. Transmiuers and 

Receivers essential. Some transistor circuit 

experience desirable. Men who have had train-
ing in the Services may be suitable. Excellent 

rates of pay and good prospects for promotion. 

Applicants who wish to seek a career with 

Europe's leading Radlotolephonc manufacturers 
should apply to: 

Perso nne l Ma nager 
Pye Telecommunications Limited 
Ne wmarket Road 
Cambridge. 

Telephone : Tevershom 3131 

RADAR 
Ex-Service Radar and Radio Technicians wi1h experi­
e nce of Radar equipmcms in currcnl tLSc with H.M. 
FORCES are required for emplo) mem a1 Air T raffic 
Comrol Radar stations in Norfolk. Rutland, Yorkshire. 
C heshire and Hampshire. 

These posi1ions offer permanen1, progrcs.ive and 
a laricd employment. Rcfrc her and other 1raining 

course arc available and qualify for full pay and 
subsistence allowances. 

01hcr benefits include Pension, lnsumncc and 
Sic k Pay schemes wilh good Sporls, Welfare and free 
1ranspor1a tion facililies. 

Write, giving brief personal paniculars with your 
experience of RADAR 1ypes a.nd present salary. to: 

The Personnel M anager. 

AIRWORK SERVICES LIMITED 
lloumemouth (Hum) Airport, CHRISTCH URCH . 

Hants. 

LAB.GEAR LTD. have vacancies for Test Engineers and 
Fault Diagno" icians for S.S.B. Transmitting and Receiving 
equipment. Applicants should preferably have bad some 
pract ical experience with transi~tor circuits. Excellent pay 
and p rospects with first-class working conditions. Applica­
t ioos, wbic.b will be treated coofidcotiaUy, ~bould give full 
dcw!J of put cxperiencc.-LABGEAR LIMITED, 
CROM WELL ROAD. CAMBRIDGE. 
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SITUATIONS VACANT-contd. 

M ULTITON EELECTRICCO. LTD. 

rt'quire 

£ , lOR TESTEilS 

fur our communications cq111pmen1. A good theoretical 
and practical knowledge of radio frequency and audio 

equipment essent ial. 

• Starr position • Sick pay 

• Good salar) . Minimum £875 p.a. • 3wks. holida)' 

• Free life assurance • 5 day week 

Telephone for appointment C LE 8022 

PERSONAL 

QSL CARDS. G .P.O. approved log books, cheapest, best 
prompt delivery. Samples.- Atkinson Bros., P rinters, 
Looe, Cornwall. 
CORNWALL- Holiday accommodation. Modern bunga­
low: minutes b~lch. Bed, breakfast, evening meal optional. 
Car space. Terms from G6A Y ... Lohengrin,'' Swanpool. 
Falmouth. 
GJGPL \\ould lil..e 10 hear from anyone interested in, or 
engaged in, the design or production of Audio detector/ 
detector {bugging and debugging) devices. Plea e write Box 

o. 1.7181, c/o RSG B But 1 mN, 4 Ludgate Circus, London, 
E.C.4. 
~ORTH WESTER~ AGEI''TS FOR G REEt & DAVIS, 
CO DAR. JOYSTICK. EDDYSTO E 5640. £23. HEATH­
KIT "APACHE.'' MATCHI G SBIOU, £100. JAMES­
STEPHENS, 70 PRIORY ROAD, LIVERPOOL. 
(A Fl ELD 3620). 

WANTED 

844. Must he already converted for -tm operation and in 
good working order. A bout £5. Details to A4248.1 0 
Elmoor Avenue, Wclwyn, Hcrts. 
WANTED FOR CA H ex-Govt. No. 12 t ransmitter, good 
condition, unmodified and complete. Full de tails to Box No. 
1.7182, c/o R SG U HUI.I. FTIN, 4 Ludgate Circus, London, 
E.C.4. 
WANTED.-455 kc/s Crystal. As recently sold in SP600 
I. F. Units by Peter Scymour.- C. F. Atkins. 9 Priory Street, 
Cheltenham, Glos. 
WANTED.- AII types of commtmications receivers, test 
equipment, tape recorders, amplifiers, etc. Prompt cash 
payment.- Details to R. T. & I. Electronics Ltd., Ashville: 
Old Hall, AshviUe Road, London E. II (LEYton 4986). 

BCJ42 RECEIVERS. unmodified, in good condition for 
£12 lOs. each, abo all spares for BC 610 Trarumitter.­
P.C.A. Radio , Beaver Lane, Hammersmith, W.6. RfVersidc 
8006. 
REQ IRED IM 1EDIATELY! Used. good condit ion 
DX-40W, VF-IW, RA-1. CR-100. Can collect 100 miles 
Bath area. Details: IS Port way. Frome. Somerset. 
IJ Y 0 1{ BOHRO\ , Cm.:ull~ and/or Manuab 33\1 O~illu­
'copc. Test Set 253. lndtcallng Umt C.R.T . Type I. Ref. 
IOQ/53 Bovey, I Chapel Lane, DartntllUth, Dc.:vnn. 
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WOJILD WIDE COVERAGE COMMUNICATION JI£(£JYEJtS 

QUARTZ CRYSTALS II 
100 kc/• (l PIN) I Sf·. 
4SS kc/• !AR88) llj6. 
456 ke/a HRO) I 5/•. 
735 kc/a AR88l7 I 0/•. 
Twin 100 kc/a & Me/• ll/6 
SEND FOR LIST O F 600 

TYPES 

•s • Mecen l l ln . aquare. Model 
SR·lP. Brand Now )5/-. 

I VALVES I 
R.ceivin&, Tnnamlu ln&. Over 
BOO cypos at new low pric•s. 

S•nd (or,_ 8por•lln o(T ron•l•­
tor.s, Vol.,eJ, Quonz CryU<Jls, 
rocrJ(Iera ond Zen<:r Dlod"' 

FOR YOUR CIRCUIT 
Wo will bo pl ... od to quoco 
you for your requireme.nu 
$.A. E. with llu piPJt. 

9 valves 4-waveband 

MODEl l 
HE·lO £33 1 a~r~ 
Delivery from uock also SR~ 

£19· 19-0 
Send lor full douils. 

Brand N•w Itt nde 
A007 tl/6 oos• 6/-
AFt14 9/· OC76' 6/-
AFIIS 8/6 OC81 ' 6/6 
Aftl6 8/· 0C82' 9/-
Aftl7 6/· GET I 14' 5/-
Aftl8 17/6 GETt iS• 9/6 
AOTI40 15/- GETII6' IS/-
OC44 6/· OC83• 6/· 
OC4S S/· OCS<I' 7/6 
OC71' 4/· OCI70 7/6 
ocn• 6/6 OCI71 8/6 
OC201 IS/· AF139 19/6 
OC201 IS/· l N711 15/-
BYIOO 6/6 1N711A 15/ · 

POWER TRAN51STOilS 
OCl5 11/· OClS' IS/-
0Cl8' 17/6 OC36' IS/-
OC29• 17/6 ADI40' 19/6 

• Muchod Pain available 

NfW 90 PAGE 2/6 
Poot Paid 

ILLUITIIATEDCATALOQUI! 

HENRYS RADIO Ltd. Mo:.~ •. 
1c:!1: .m. 

)03 EDGWARE ROAD, LONDON, W .l Thu,.._ 9-1 p.m. 

N. W. ELECTRIC$ 
GlMAX 

PCR COMMUNICATION RECEIVERS with bulle in spu~er 
coverinc lone , medium and S.W . (6 co 18 Me/a). All teJted before 
dMpatch 3nd ;u new. Po wer requirements lSOv. H.T. and tlv , LT. 
£5 10.. plus IS/· , p.p. Mod!Oed lor A.C. main• £2 extra. 
Compon...,u G . lOAF. MKl. T.X. VFO Coil Forme., 4/9 plus 6d. p.p. 
bdtaon• C604, £1 pluo 1/· p. p. 
VfO Ch>nlo Undrllled 6• X 3' x ll ' hich, S/6 plu• 1/· o. p. 
BYIOO 800 P.I.V. •SA 6/· p.p. 6d. 
Westiochouoe IOSGRl i ,OOO P.I.V. I A 1/· p.p . 6d. 
Quantity enquiries invit~d ror those Silicon Diodes. 
7S ohm Supor Aeraxia1200W 200 Me/• 20 yd . reel£1 , p.p. 1/6. 
lOO ohm Ribbon Food e. Black, 6d. yd., Post. 1/6 any lonc ch. 
71 ohm Ri~bon Feeder Bilek, 6d. yd ., Post. 1/6 any len1th. 
H.R.O. sparot ~nd power aupplies in stock. a.a.e. for tin. 
Mone Keys. Amerinn Type. J37 In meul cue, lead and jack pluc. 
5/-. p.p. 1/6. 
Dummy lo..ds 2 X lS 0 (70 0 90W) 2/6 pr., t/ 6. p.p. 
Class D wavemeter. As now, with spuu £3 lOs .. p.p. 7/6, 
C.l.R. Pho n .. , Juinblo lor cluJ D. 7/6. p.p. l /·. 
Set ol 4 vatves lor Wl191 Wave meter 10/· plus 2/6 p. p. 
807 moulded valve holders 6(· per doz .. pos< oaid. 
0 ·002 and 0 ·01 uf meulmlte 000 volt 6/· doz .. pou o•id. 
AFII4 Mullard tran•lnors 4/6 e.ch. pon paid. 
Afll6 Mullard tnnsistors .. ,. each, poSt paid . Ouanlity enqu1rie1 
invited, 

T.W . EQUII'MENT A VAILABLE 

EDDYSTONE RECEIV ERS AND COMI'ONENTS, 
CO DAR, DEN CO, REI'ANCO , ott. W• wolcomo all onquirioo 
however small. Sum pad ~ddressed envelope pteue. 

52 GT. ANCOATS STREET 

MANCHESTER 4 
CENtn.l 6276 
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14-PAGE 
PRACTICAL WIRELESS 
POCKET GUIDE 

Packed with invaluable at -a-glance 
data. You'll use it again a nd aga in. It 
includes:-

e ELECTRICAL QUANTITIES, 
UNITS AND SYMBOLS 

e WIRE AND METAL GAUGE 
DATA AND COMPARISONS 

e FREQUENCY AND WAVELENGTH 
DATA with Conversion Table 

e DECIBEL CALCULATIONS 

Plus Multiples and Sub-M ult iples-Greek Alphabet 
Symbols- Conversion of Units and Constants­
Eureka Resistance W ire Data- Copper Wire Data­
Transformer Matching-Time Constants. 

APRIL ISSUE on sale Ma rch 4th-2/­

B/G DEMAND I MAKE SURE OF YOUR COPY! 
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WANTED-contd. 

WANTED.-'· S •· Meter for AR88. also trimming tnt)b. 
G3SCL. c/o 4 cwark Street. Walton , Liverpool 4. 
WAI''TED two or three rectifiers U. 19. VU.508. CV. IR7. 
G M2 HCZ, Gravclpit. Moniaive, Tho rnhi ll , Dlunfric.s-shin:. 
Mo niaive 345. 

FOR SALE 

MOVING QTH TO VK. Large range of items (many new) 
to dear including:- Marconi CR 100, EF 183 R.F. amplifier, 
S-meter. Manual. £25. 5-band 120 watt transmitter. £15. 
A. M. Modulator ;u1d Power Supplies. £15. Crystal Cali­
brator. £5. Mullard 8 watt stereo amplifier. £15. Marconi 
TF144G gcner~tor. £30. Marconi TF390G generator. £7. 
Jason .. Argonaut" V.H.F./M.W. receiver. cabinet, loud­
speaker. £ 15. OR'ers considered. Many valves. transistors. 
loudspeakers. meters. etc., very chenp. S.a.e. with enquiries 
or for list.- Peter Dunon. 18 M a110r Way. Purlcy, Surrey. 
GOVER 'MENT Surplus Electrical ami Radio Equil>merll. 
O ur new illustrated catalogue No. 16 ready early Marcil. 
2/6 r•osT FHEE, cost refLmdccl OJ! purcha~e of goods over £2. 
A rt hur Sallis Radio Control Ltd .. 93 North Road. Brighton. 
Sussex. 
H.Q. 170 wi th 2-rnetrc Convener. £110 o.n.o. Heathkit 
Mohican, £ 15.- G3 PJ B, 8A Clwlscy Road, Brockley, 
London. S.E.4. 
NCX-3, mint condition surplus to requirements. £110. H.P. 
arranged. Also NCX-D Power Unit. £25. Personal ly 
delivered 150 milcs.- G3FKO, 109 The Hollowa), Droit­
wich. Worcs. 
F RE Q UENCY METE R O.C.22 1, stabilized P.S., £15. W.S. 
844, Mk. 2. £5.- G3RZD/T, 9 Park Lane, Southwick. 
Sussex. 
BASIC ELECT RO NICS, 7 vols. new. £2 15s., Keys. 
ElectronieTransistorizctl, £3: Mains. £3. 13othcompact with 
built-in PSU's, quality relays and commercial paddles. 
Eddystone BUG, £1. Lionel J36 BUG, £1. Geloso 401 
microphone, £ 1. K6BX awards folder, 15/ -.-26 Vicarag..: 
Road. Stony Strat ford. Bucks. 
FOR SALE- G2D AF Receiver. All new comroncnts. 
Philpott's cabinet STAB .. Q .. coils. Dcnco 1FT'S. Eddy­
stone dial, etc. 15 FT241 XTALS. meticulouslY built. £45 
o.n.o. LM 14 frequency meter. excellent condition. charts, 
pltones, power supply.- G3HCA. Reepharn (Lines.) 567. 
K.W. VICE ROY Mk. lll, £125. K.W. 77. £85. Both 
as new.-G IJSCM, 78 Mourne Road. Lurgan. Co Armagh . 

. Ireland. 
T RANSI\HTTING AND RECEIVING EQ UTP lENT HF­
VH F whiclt was in use up to the time of death of G6NF. 
Amateur or trade. As and where lying Shirley. r. CrO}'don. 
Box No. 1.7 183, c/o RSGB BuLLETIN, 4 Ludgate Circus. 
London. E.C.4. 
G REEN, DAVIS 60 wall DC-DC transistor converter. 
unused, £7 o.n.o. A R88LF excellent condition. manual 
speaker, £32 o.n.o. American p·owcrstat heavy-duly varistat 
0-250 AC metcr.- OfTcrs. J3ox No. 1.7 184. c/o RSGB BuLLE· 
rrN. 4 Ludgate Circus, Lo ndon. E.C.4. 
\VILCOX-GA Y Vf'O. 1·8-21 Megacycles. X tal stability. 
With. handbook. £4 lOs. Two table top cases. Grey Hammer­
lone. £2. £ 1 lOs. 4-track recorder, Phill ips EL354.1. As new. 
£24. Variable FM Tuner . .Jason. £3 lOs. Buyer collects. 
Box No. 1.7185, cjo RSGB BULII'Jr--:, -l Ludgare Circus. 
London. E.C.-l. 
19 SE TS for spares from 12/6 each. Sets complete 35/-. Sets 
complete with Power Pack, Control Unit and Aerial T uner 
£3. Mk Jf and Mk llf 38 sets 15/- each. Sets lor spares 5/­
each. Spares Valves for all above sets 2/6 each. Vibrator 
Units new and unpacked 25/- cach.-M:tin ROilll Garage. 
Hillelicay 297, Essex. 
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FOR SALE-contd. 

CARBO N HAND MlCS with switch, l/6d. Post paid. 
500pF twin gang s low motion tuning condensers, complete 
with knobs, 6/6<1. P.P. 9d. 2·5mH Rf chokes wound o n 
ceramic fonncrs, 2/6d. P .P. 6d. Class D Wavemete rs com­
plete with headphones and instn1c1inn book, £3 7s. 6d. P.P. 
7/6d. Meters 20mA 2~ in. round surface mounting, 7/6d . 
P.P. 9d. 200mA 2~ in. round nush mounting, 16/ -. P.P. 9d. 
J in . Porcelain lnsulaLOrs.9d.each. P.P. 6d. Egg insulators, 6d. 
P.P. 3d. 50pF tuning condensers, l/6d. P.P. 6d. 5pF tuning 
condensers, 2/ -. P.P. 6d. HT 32 Rotary tra nsformers 12v 
input, 490v 65mA o/p, 6/ -. P.P. 2/9d . Balanced Armature 
inserts. 3/-. P.P. 9d. 4mfd 750v paper block co ndensers, 
2/6d. P.P. l/3d. 0- 18v 4A Metal Rectifiers. 10/ -. P.P. 9d. 
5-minutc clockwork time switches. to switch 250v 15A AC, 
6/6d. P.P. 9d . 
S.A.E. for cnqt1iries and price list 

KNOWLE RADIO SUPPLIES 
(PROP. J . HTCKfN, G3PXL) 
115 ECCLESHALL ROAD 

S HEVFfELD 
BEAM ROTATOR, PROP: Feathering motor, 24v AC will 
turn ru1y beam, £ 15.-Westingho use rectifier iro n cased. OP 
24v AC and 26v 1·5 amp. DC, £20 o.n.o.-1600v JOOmA 
PSU complete (dismantled). £ 15.- lOv 5 a rnp. Fil: Tra n : 
J0/-.-650v 0·2 amp. Wode n tran, 25/-.-S l 3s, HK54, 
VTI04s, little used. 30/- each. M od : Tran: 807-813, 30/ -. 
GJZl , Cedar 1-louse, Chobham, Woking, Surrey. Te l. : 
Chobharn 28. 
BAMBOO POLES FOR CUBICAL Q UAD ANTENNAS, 
ETC. ALL SIZES. S.A.E. BRINGS LlST.- WHINES & 
EDGELER, BAMBOO PEOPLE, GODMANSTON, 
DORCHESTER, DORSET. 
METALWORK.-Ail types o f cabinets, chassis, racks, etc., 
to your own specifications.-Philpott's Metalworks Ltd. 
(G4BI), Chapman Street, Loughborough. 
ELECTRO TC BUG KEYS TRANSJSTORJSED. SEND 
FOR LISTS. ELECf'RONlC D EVICES, WELLINGTON 
ROAD, CHELTE H AM . 
1 E\V SSB L INEAR. Ba.ndswitched pair of 4-250A's. Fine 
job with solid state power supply. All iJl lmhof cabinet. 
Will deliver reasonable distance. £55 o.n.o.- GJNMH, 6 
Haven CIO$C, Strauon. Swindon. Wilts . 
RX 216. 19-1 57 Mc/s. AM/CW/ FM. new with PSU. manual. 
£40. Class D Wavemeter 240v, manual, new, £3 IOs.-Ba rry, 
15 Fairlawn Court, W.4. 
DX40U WrTH VF IU, £23. Mod. trans. UMI. new. £1 15s. 
Rl3 unused, £1 5s. Buyer co llects.-12 1 Norw n Road, 
Colesllill, Birmingham. 
COMMANDER l'LX double superhet modified. B9A valves· 
Ferrite variable Bandpass. Second I :F. I Mc/s a nd 100 kc/s. 
Xtal Cal. S.S.B. AG ,C. etc. bandspread ham bands 80 to 10 
and general coverage I· 7 to 30 Mc/s. £ 15 o.n.o . Prefer buyer 
collect. Valves QQV03-IO. lOs : 5763. 12A T 7. 0 8 2. 3s. 6d. 
EL821, EL822, EISOF. E88CC. 75CI. 5s. 6d. oneQQV0640, 
£1 lOs. All tested AOK. 160 metre linear 3 >< EL84 G.G. 
Built-in P.S.W. Compact. neat job. £3.- F. Rcnnison. 24 
Nine Rigg, Dalston, Cumberland. 
STABTLISED POWER SUPPLY MODULES by Solartron. 
ldcallinear P.A. supply 240v. 50 c.p.s. input. (J ) 250-300V. 
d .c. output variable 100 mA. 6·3V. lA. 6·3V. 2A . 6·3V. 4A. 
£5. (2) 250-300V. d.c. output variable 200 mA. 2 at 6·3V. 
4A. £5/ 10/-. Prefer buyer collect.-G3MNK. Telephone: 
Eaton Bray 568. 
4-UEW572B's. These tubes arc a direct interchangeable 
replacement for any R F a mplifier using SliA's. Also 
-1-61468 tubes. Box No. 1.7188, cfo RSG B Buu .EnN. 4 
Ludgate Circus. London. E.C.4. 
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OXLEY 
---- .1 . ..---\ _: 

lEAD THROUGH 
CAPACITOR 

This is a useful capacitor which 
lakes up a minimum of sp3ce. 
The body and nut have 2BA threads 
and arc silver plated. The cerilmic 
tube is .scaled into the bod)' with an 
appropriate resin malcrial under 
vacuum to withstand arduous dim· 
~t ic conditions. 
NOMINAL VALUES 
LT 100()..1000 pF. 
L T 470- 470 pF. 
LT 47- 47 pF. 
TOLERANCE 
-10%+ 80% or ± 20% 
WORKING VOLTAGE 
3SOv O.c. 

I 
Ill 
.;iiie 

Write (or technical details o( thcst- or ony other O:tiey products 

r.tua to 1-• olo 
11) 1..0)o(j 

1~DC("J>f't• 

OXLEY DEVELOPMENTS CO. LTD. 
ULVERSTO N . LANCASHIRE. Te l : Ulve.ston 1567 

Renoil £5 ( + 4/6 post & pack inc) 

MINIMITTER 
AMATEUR 

RADIO 
AERIALS 

BIRDCAGE Acriols lor 2, 4, 10. IS ond 20m. 
(F.M. version iliuslroted) 

HORIZONTAL " X" Aeriols lor 10, 15 ond 20m, 
MINIBEAM Mk. Il l Aeriols lor 10, I 5 ond 20m. 
l-BAND "COMBO" Acriol lor 10, IS >nd 20m. 
FB.SA. ''All " W•ve Aert.l lor 10, IS, 20. 40 ond 80 "' · 
(hu been u•ed on 160 m,) 
MOBILE WHIP c~r Aerials for usc ~t ro~d Jpeed' of 
II 0 m. p.h. :tnd above. 

ordor direct from MINIMITTER (1964) LTD. 
Albion Mo-.n, Kilburn Hlch Road, London, N.W.6 

(MAida Val• &581) 

Manufacturers of Specialise Actiols dnd Aerial fqurpmenc 
for che £nrertalnmenc dnd Communi(.(Jtion lndustr le.s. 
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VERTICAL AERIAL 
or LIGHT MAST KITS 

10 X 3ft. sections X tin. dia. tubular steel, with 14ft. 
Whip Aerial, total height approx. 45ft .. Insulated Base, 
Adjustable Rope Guys, Pegs, Hammer and Reamer. 
All complete in Canvas Carrying Bag. New Surplus. 
Price at £3 ISs. Od. per KIT, Carriage paid. 

H . H . BRADFORD L TO 
Ramsey, Nr. Harwich, Essex 

HIGH FREQUENCY TRANSISTORS FROM STOCK 
P. Freq. 

hfe Watts Mcfs VCE 
2N708 30/120 25/- 1·2 200 IS 
2N706 20 15/- I 200 20 
BFY 17 26-90 30{- 2-5 200 25 
BFY 52 60 25{- I so 40 
BFY 19 35 32{6 I 400 20 
BFY IS 8 SO/- 2 100 20 
AUY 10 53{- 4 120 60 
SLY 10 8-50 SO/- 10 100 20 
BSY 54 100 60/- 3 ISO so 

(FURTHEA ENQUIRIES INVITED) 
TELERADIO ELECTRONICS 

18 Turnpike Lane, Hornsey, N.S 

THE RADIO CONSTRUCTOR 
Published on the first of each month for tbe practical 
radio enthusiast. Among tbe many interest ing and 
informative article10 in the March issue is featured 
" The ' Oscar ' Sub-Miniature R.F. Signal Generator," 
by Wallace Studley. Obta.inable from your Newsagent, 
price 2/3. Annual Subscription 33/ - p .a ., inclusive of 
postage, from the Publishers 

DATA PUBLICATIONS LTD 
57, Maida Vale, London, W.9. 

20<1o DISCOUNT 
on branded CARPITS 

WILTON, AXMINSTER, ORIENTALS, etc. 
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INDIAN, CHINESE, PERSIAN 
CARPETS AND RUGS A SPECIALITY 

FREE delivery U.K. Expert fitting 
arranged if required. Write stating 
requirements or for introduction to 
showrooms, London or main c:iticr;. 

DODSON-BULL CARPET CO. 
37a Aldersgate Street, London, E.C.I 

Telephene1 HOHarch 1171 (10 lie .. ) 

FOR SALE--contd. 

K. W. VALIANT 160 to 10 metres, K.W. 76 mobile receiver 
160 to 10 metres with S meter/ radiation monitor and 
Dependapac transistorized PSU and control box, all factory 
built and in good working condition. The lot for first offer 
over £50. Geloso 209R receiver 160 to 10 metres small fault , 
£30. Buyer collects Bristol/Bath area.- Box No. H7179, c/o 
RSG B Buu£nN, 4 Ludgate Cireus, London. E.C.4. 

R.206. 0·55-30 Mc/s, good condition . Requires p.s.u., £12.­
D. Smith, 56 Lansdowne Road, Stanmore, Middlesex. 
Tel: GRl 0127. 

STEEL CABINET, grey, 20 in. wide, II in. high, 15 in. deep. 
TV1 proof, good ventilation, B. 150pF 2,000v. variable, 
3-gang ·0005. 80v.f40v. trans, 230v. input, ISs. Telephone : 
Rustington 3953 or write G3CCX {Rusliogton). 

HAMMARLUND HX50 s.s.b. TX. Perfect condition, 
original packing, manuals, £135 o.o.o. Creed 7B teleprinter. 
AP66863 powe r supply, AP66862 terminal unit, 12 Ro lls 
paper. Complete unit in perfect wo rking o rder, £35 o.n.o.-
95 Collinwood Gardens, IIford, Essex. Crescent 0882. 

CLEARANCE e.g. key switches panel, mounting type with 
long operating dolly. Provides s ingle make and break and 
single po le c hangeover with slide lock. Is. 6d. each, p & p 9d .. 
6 for 7s., p & p 2s. 6d. S.a.e. for .lists to: J . N. R. Massara. 
Milton Abbey, Blandfo rd. Dorset. 

RCA ARSSD in first class condition, £42.-Evans, 24 
Co urthouse Roacl, Maidenhead. (256 16). 

COMPLETE station as used by VPSHF on South Sandwich 
Islands, comprising DX40U and VFI U, £28 pair. RA I 
(recently realigned by Daystrom) with crystal calibrator and 
Q Multiplier, £39 or £62 lot. Entirely unmodified. Free 
delivery 100 miles.-G3RFH. S Blakes Crescent. H ighbridgc. 
Somerset. 

G.E. TUNT\'EL DIODES. I N2940 at 67/6, T D-1 at 45/ -, 
TD-2 at 40/-, TD-3 at 31/ -, TD-5 at 22/6. G.£. Uoijunction 
Transistors 2N493 at 7/6. Silicon Planar tra·nsistors 2N706 
at 7/6, 2N708 at 8/6. Silicon contro l rectifier type IS602 at 
32/6. Miniature crystal diodes at 4/ - doz. Minia ture I K. 
SK, I OK, carbon preset pots at 1/ - each.- J. Birkett, 9 Steep 
Hill, Lincoln. Pho ne No. 20767. 

MINIMITIER Mercury 200, as new from makers, complete 
with output TVJ Filter, automatic changeover Jelay aerial 
and microphone, also Eddystone 680 X receiver, as new with 
mains filter, a lso tape recorder. Value £290. Can be deliv­
ered any reasonable distance Lo ndon. £185 to clear. Phone: 
Orp. 27905 or write: H. A. A. G raves. (G3LXW) 21 New 
Road. Orpington, Kent. 

U.H.F. transmitting valves, 6939 (QQV02-6) .Brand new, 35s. 
each. QQV06-40, £2. with P.T .F.E. base. QQV03-20, 35s. 
No base, Cossor valve voltmeter. model 1044K, £5. B.S.R. 
·' Mo nadeck'' tape deck, £4. Box No. L7187, c/o RSGB 
BuLLmN, 4 Ludgate Circus. London. E.C.4. 

4Xl50's (4) brand new RCA witlt extractors (value over 
£ 100), £10 each o.n.o. or consider exchange fo r best R X 
o ffered.-Box. No. 1.7186. c/o RSG'B BuLwmN, 4 Ludgatc 
Circus, London, E.C.4. 

PANDA CUB T RANSMITTER and HE-30 r.:ceiver, both in 
excellenl condition, £50 o .n.o. Trne two or will sell separately, 
G3SZH, 3E Melita Road . St. Andrew's Park, "Bristol 6. 

HEATHKlT RA-1 receiver, £25 and R-107 with mods, £!S.­
J. S. Thomas. 10 Plasdraw Road, Aberdare, Glam. 
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FOR SALE-<ontd. 

R107(MOD) wnh spare valves, crystal calibrator No. 7 and 
Topband to SA V.F.O. Pho ne/CW T.X. with mike less 
P.S.U., £ 15 the lot. All working order, A4033, New H all 
Houses, Landermcrc, Thorpe-lc-Soken, Clacton-o n-Sca, 
Essex. 
H'ESO. Receiver, immaculate, complete with. crystals a nd 
manual. Delivered free England, £45.-Preedy, 23 Stafl'o nl 
Terrace, Kensing1on, W.S. 

:-IEGLECrED gear fo r sale, 150 watt phone TX, H.R.O., 
spare U M3, 8 13, pair EL38. Aerial unit, VFO, etc, etc . £60 
the lot or would split. Phone: Hatch End 2361. 160 Ux­
bridge Road, Harrow Weald, Middlesex. 

PANDA PR120V 150W TX, £42. Excellent condition. 
C R100; S meter, muting, spare valves; £ 16. New C RIOO 
handbook, £ 1. K. W. conv.:ncr, £12. L.'lrge American 
vibrator unit , as new ; 6/ 12v in, J 15 a.c. or 500 cl.c. o ut ; £3. 
Inspect and collect please. G3NLY, 20 Bridge Cross Road, 
ChltSc Terrace, Walsall. 

SELUNG COMPLETE SSB/CW/AM STATION. H alli­
crafters 32A Exciter. Hallicraf1ers H .T .41 Linear Amplifier. 
Hammarlund HQ170 RX with teltau-on clock timer fitted. 
Spare tubes for all three pieces of equipment also Heathkit 
H0-10 Oscilloscope. What offers?-Box No. H .7175, cfo 
RSGB BULLETIN, 4 Ludgate Circus, London, E.C.4. 

Mr IM1ITER MERC URY, fb, £40 o .n.o . collect. Tran­
sistor bug, £5. LPF 30/ -. AJI sorts spares. Going abroad. 
S.A.E. GJSJM, 4 St. Stephen's Close, Bath. (Tel : 4108). 
S ELLI G UP. 80m-10m AM /CW 60 watt table top T X, 
very a ttractive, £20. HRO with bandspread coils, PSU and 
spea.kcr, £ 17. T op Band mobile T X/RX (only lOin. Y 5 in. 
X 6 in.) with whip and transistor P .S.U. £12. Buyer collects 
from : G3Pl30 , 27 D owner Road orlh, Thundersley, Essex. 

CLEARING STOCK-Electrica.l, Electronic, Radio, T ools, 
Television, Radar, Office, Test and M isoeUaueous Equip­
ment, Components and Appliance~. S.a.e. 6d., lilit. Every­
thing must co. Consider offeri/excb.an&Oii W. H. Y. Albatross 
Engineering Company, Dept. RSG B2, 78-80 Hi~ Street, 
Gosberton, Spalding, Lioc:s. 
AVO CHARACTERJS'DC ME TE R Mark II , £ 15, Marconi 
impedance bridge, T F373D, £10; signa l generator, TF51 7F. 
£8: Evershed & Vignoles bridge megger, 250V, £9. Also 
\>Villia mson amplifier, modulators, variacs, power units, 
radio compass, selsyns, pitch prop mo tor (suspected fault), 
microphones, resistors, coils, condensers, transformers, 
.lO ft. wind-up brass masts. abo ut 200 items and about 
200 TX and R X va lves. on·ers as seen, buyer co llect a nd 
view, due to illness. Any Saturday LO a .m. to I p.m. or by 
appointment. Ellett (G3ARJ), 6 Lindsay Avenue, Hitchin, 
Herts. (Tel. : Hitchin 2381.) 

!{ yotl ha11e 

A VACANCY TO FILL 

EQUIPMENT FOR DISPOSAL 
OR WANTED 

Insert a Classified Ad,•ertisemcnt in 

RSGB B ULLETIN 
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Just Published 

TELEVISION 
AND RADIO 
LINE DISTRIBUTION 

by 
H. f. Penrose 

A.M.I.E.E 

The dis.tribution ol televi1ion 1ign:~~b. by line h;a.s 
become incre~singly important over recent yean 
with the use ol higher frequencie.s-fir5t on B2nd 
Ill then on Bands IV and V-for television bro<ld· 
caning. with corre...5pondingly smaller transmit ter 
StNiCt! arcou. W ith line distribution th~ use. of 

luge numbers of scp:ara.ce • crials. is a¥oidcd: and by rcducinc the complexity 
o f receivers when h. f. car-riers u o used, worthwhile economies c.an be 
achieved. line distribution is also a prerequisite of pay-television and, o n 
the radio side, line distribution provides a reli1ble interforencc-frce ser­
vice t o subscr'ibe rs. This pnctkal book deals with both v.hJ. and h.f. reilly 
systems, ;and ~lso tho smaller muhl-point " communal 3erial" type of in· 
scallation. 

Fully covers 
lntroduccion ro Tratl~mission Lines a r1d Primary Constonts-Th~ Secondary 
Constanu-Re(lee~ion-Tronsminion Line Sections os Circuit £1emtfi[S­
Motching ond Terminotiort- R.F. Disuiburion Sys rems-Proc(icol Small Dls­
cribution Systems (or Radio and Television (Commur1hy Aerial Sy.slems)-Tele­
vision Relor Proctict-Formuloe (or Coble Consconts. 

208 pages· 97 diagrams · SOs. net 
30s. FROM ALL BOOKSELLERS 

. .. . or, in e.uo of djff,cult:y, 3 Is. 6d. by post from Geor&e N ewncs ltd., 
Tower Hous,e, Southampton Street, london, W .C.2. 

---------------------------------NEVVN£5 

R. T. & I. ELECTRONICS LTD. 
where e-quipment i• fully overhauled 

LAFAYETTE Receiver<, BRAND N EW, HE40, 04/15: HEJO, £41. 
G.E.C. BRT..OO, IS0-350 kc/s & 510 kc/s·H Mc/s £90 (40/· ) 
EDDYSTONE $40C, 500 kc/s-30 Mcfs £.48 (15/-) 
EDDYSTON& 840A. 480 kc/ .. 30 Mc/s OS (lS/· ) 
R.C.A. A Rat D. S-40 kc/s-:n Mc/s £60 (40/-) 
GELOSO Gl09 bondoprnd reCA~ivor .. . £55 (lO/· ) 
R.C.A. ARB8D,soiled. but perfect workln, £50 140/-) 
R.C.A. AR88LF, 75-550 kcJs & 1..5-30 Mc/s . .. £50 (40/-) 
MARCONI CRIOO, 60· •120 kc/ s & 500 kc/s-30 Mc/s. 

with noise limiter 05 t30/· ) 
EDDYSTONE 940,480 kc/s-30 Mc/s ... £100 (lO/·) 
G.E.C . BRT4ll Mobile Recr. ... £30 ( IS/· ) 
R.C.A. AR88D fitted illuminotcd "S" meter £70 (40/·) 
EDDYSTONE 680,-480 kcjs-30 Mc/s .. . £55 (lO/· ) 
NATIONAL NCilO, 540 kc/s-30 Mc/s £lO (lO/· ) 
EDDYSTONE S640, 1-1!· 30 Mc/s 05 (25/·) 
MARCONI TF 987/ 1 noise &Cnerotor, new £ 14 (lS/ ·) 
NATIONAL HRO·SOT, with 8 Tunin& Coils (inc. 

B'spread) 
HEATHKIT MOHICAN GC-tU, 600 kc/s-30 Mc/s 
PANDA CUB TRANSMITTER ... 

(105 
£]0 
£35 

(lO/· ) 
(10/·) 
(lO/· ) 

HALLICRAFTERS lSl8D, 550 kc/s-30 Mc/s w ith 
B/S diol . .. ... .. . .. . ... ... ... £lS (l8J.) 

GELOSO Gl07 B'sproad Re ceiver £45 (30/· ) 
NATIONAL HRO. Our lull lise of umc sent on requeSt (lure >cocl<s). 
TEST EQUIPMENT. Now lise just out, send s .o.e.lor your copy. 

RECEIVERS. Send s .a.e.. for o ur Communications 
Receiver lin, ove r 30 types to choose from. 

AIRMEC STABILISED' POWER S UPPLY, Type 
n6, superb job civin& variable H.T. ••ppU•. Biu ~nd 
ho:at'f!rsuppfiN, id .. l (or both labo ratory an4 workshop £IS (20/·) 

CAAAJAc;E for Ent l• n<l. ScotloM ott<l Woles shown I~ btod<ets. 
TEAMS: C.W.O., ~rovt_~ monthly O'ccounts-, and Hire Pvrchort. 

R. T. & I. ELECTRONIC$ LTD. 
Ashwlllt OW Hell, Atllwlllt> RNC,. LoNotl, E ,l1. 
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NC190X 
Juulook ~t. tMu: future_j : 
Ooublo conven1on .. produCt d otec· 
tor · uttbrued ba.ndspreJ.d • S-mewr -
5<40 lt.c/s co 30 Mc/1 m 5 b.and&. • sens•· 
rtvlty beue~r th::.n I 0 Jt"¥ fol"' 10 db 
S/N. Price: £99.0.0. NTS.JB 
m;u.c:hinc Jpe;aker. £8.7.9. Trrm5~ 
NCI'IOX >nd NT$.)8, dcpom £16.7.9. 
Wrrce now (or "luscrated leo(let 

~: 
~ ~ ··.:. -~ ,) 
i y:. -

· .. .)· 

The finest on the market! N c X 5 100 watt 5-band transceiver • SSB/AM/CW • 
dicot•l counter read-out • receover sensicovoty -
0 S ~~ov lor 10 db'S/ N • sohd sute VFO • tramceive 
vernier • VOXIPTT/MOX • 8-pole crystal latuce 
filter . and only QSS. IO. I. N CXA ma'"s p.s.u./ 
speaker console £51.9,11, N CXO llv. OC 
mobHe p.s.u., £57. 1.7. Term• NCX-5 and NCXA. 
depom £38. 

JUST WRITE OR PHONE 
FURTHER DETAILS FOR 

-HIRE PURCHASE-

-PART EXCHANGE-

WE HAVE A 
COMPREHENSIVE 

STOCK OF 
SECOND-HAND 

EQUIPMENT 

NATIONAL 

NCX-l transceiver £168 . I. 9 
NCi l l receiver £60 . 8 ,) 
NC77X receiver £31. 8 . 9 
NCL·lOOO llno•r ampllncr 

£155 . 10 . I 
H RO·SOO receiver £606 . l . 9 

21 VICTORIA ROAD, SURBITON, SURREY 
I 00 yards (rom Surbilon slalion Tel.: Elmbridge 2833 and Lower H ook 2000 Opposile Victor Value 

BLANK 
CHASSIS 

Precltloa ro&d• In our owu worka b orn 
l"OO'Ul1ttdal qua.ll\.7 balf·ha.n:l AluraJnlum, 

Two, lhrn or four ald«l 
I!Mdt: 0AT8&11VIC& 

cf C3Yet '20 dltleru\ farrna made up t.u 
\'OVR SIZE 

=.u~ .. i': ;:.~uln to "88'~~~~~~'8Ti~ ~.111~~~ 
:':r:i!: ~~J:L~";~~b~1f'1or 'f~~~ d:-.~11u~~!.U!,~. ::: 

odd ll 
41J~tq. LD.. 
80 oq. Ill 

112 ~· lA. 
l U -'t to. 
r. • r. ~ • 

.. 
a. 
I. 
7. 

Hloqlll •• 

1 

~oqlll. 

208 ~ to •~· '"' aq. Ia. 
~.0 oq. Ill. 10 • '" oq. Ill. 
Zl'l eq. Lll. ll. e.od P"" n.t& .. '"'v. 2,.11 •• .t p s -

FLAI!IOBS U". I' 0< l'l &d. PtT bo1WI 
S1'1Uilf01'1111lfi!.O OOUPJI.5 I/ · ... b «<>~«. 

1!.· 
ISJ-
14.· 

PA.'fELI. Th• ume ma~l CUI be •uppUed for puela, ~. ct.f' , •t -4 r. ara. 
tL. {IG .._ ... .., .• 6/ SJ plw 1". & P (onr f:2 pOl\ free ) 

H. L SMITH & CO. LTD. 

Please mention 

the 

RSGB BULLETIN 
when writing 

to 

advertisers 

INDEX TO 
Atl. Auncmn Ltd. 
Aarflo" Oc\clopmcnb Lid 
U. J. A) re.; Lid. 
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H li , Brodrord L1J. 
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• • ICS for all your Amareur Rid~ ReQoirOinU 

KW-SOLE U.K. DISTRIBUTORS for 

®HAMMARLUND (est. 1910) 

KW MODELS FOR 1965 
KW 1000. SSB Transceiver. Mobi(e or f ixed 
KW 600. Linear Amp. PA 5728 
KW lOOOA. SSB Tran>ceiver ( 180 wam) 
KW lOOOC. Commorcia l +chan. Tcvr. 
KW 77. Receiver- Triple Conversion 
KW 11 Viceroy. •• SSS Transmitter 
KW "Vancuard." AM/ CW Tx 

••• and more to come ... 

KW stock include.s: Adaptors, Aerials, Airdux 
Coils, Beams, Converters, Filter-s SSB, Mechaniekl 
& Crysnl Filters. Microphones, Mobile Whips, 
Nuvistor Plugs, Pi-Coils, Plugs, Receivers. Reb.ys, 
R.f. Chokc.s, Rolors. Signal Genentors, Sockets, 
SWR indicators, Towers, Transmitters, VFO's, 
Walkio:-Talk ies, Collins 'S ' Line Equipment, et,, 
etc. U.S.A. Equipment. 

COR Rotors and Control Units 
TRIIA recommended lor 2M 
ARll thousands in use 
TR« l>test model .. . ... .. . 
HAM· M will handle a' Bi& Bertha · .. . 

Carriace included. 

£14. 0. o. 
£20. 0. 0. 
£37. 10. o. 
£61 . 0. 0. 

NEWt 61468 Tube> SO/· each. 2/6 p. & p. 

GELOSO V. F.O's 4/1 04 & 4/102-V each 
£8. IS. 0 w ith Eicutcheon and Dial 

KW T RAN S MITTERS 
KW "Viceroy" S.S.B. Tnnsmiucr Mk IV 
with built·in Power Supply £156 (Additional 

t l•ttico filter, £9 extra) 
KWSOO Linear Amp. SOO w>rrs p.o.p .. £78 lOs. 
KW " Vanguard " A.M. and C.W. 10·80m. 
£69.6.0 10-160m. £73.10.0 Kits also av>.iloblc. 
Send (or details. Carriage extro 

NEW IMPROVED 200mW MOD£L 
TOKAI 11 W alkie· Talkie .. a ll Tr:ansistori~ed 
Transceiver, TX ;a.nd RX cr)'stal controlled on 
28·S Mcls. 
Rar.&e 3....ot: miles. lde<1l for Emergency Services, 
Mobile operation. Rallies, Beam adjustmen t, etc. 
Size 6i" X 2i" X It•. Weigh t It lb. Complete 
with tole.scopic. aerial. in leather case, with 
bauories £ 1 S. 0. 0. each (plus 5/· C:3rritge i.nd 
insurance). 

EASY TERMS AVAILABLE-Importers ol U.S.A 
Equipment.) 

The KW Triple Conversi-on Super With many refinemenu 

Awarded Silver Plaque, International R;adio Communic;a.tions Exhibition, London 1963 

T~o KW 2000 SSB Transceiver, £170 
PSU A.C. and D.C. 12v. £29 eoch 
Now Available on Short Delivery 

The KW "Viceroy" SSB Transmitter (Mk IV) with many rcfoncments 

I HEATH STREET, DARTFORD, KENT. Cables : KAYDUBLEW-Dartford. Tel. Dartford 2557o4 

Printed in Great Britain for the RADIO SOCJ.ETY OF GREAT BRn'AIN, New Ruskin House, Little Russell Street, London, W.C.I 
by The Garden City Press Umltcd, Letchworth, Hertfordshlrc. 
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The fjnest Converter yet built 1 

The GREEN & DAVIS 
144 Mcfs. Conv. Mk. IV 

MIDlAND AGENTS 
FOR 

3 of 6CW4 NUVISTORS 6060. 
MINIATURE XTAL BY BRUSH 

I.F. s : 1.8-3.8 Mc/s. 4.6 Mc/s. 
14- 16 Mc/s. 24-26 Mc/s. 
28-30 Mc/s. or to o rde r. 
Mk. Ill a vailable at 
£8 . 19 . 6 incl. P.s.u . 

EDDYSTONE PRICE 14 GNS. INC. P.S.U. 
TOUGH POLYTHENE LINE, t ypo MLI (100 
lbs.). 2d. per yd. or 12/6 per 100 yds. Typo 
Mll (220 lbs.), 4d. per yd. or 25/· per 100 yds .. 
ML4 (400 lbs.), 6d. per yd .. post free. Ideal lor 
Guys, L.W. Supports, Halyards, etc. 

RECEIVERS & COMPONENTS TWIN FEEDER: 300 ohm twin ribbon Ieeder, 
similar KlS, 6d . per yard. Postace 1/6 any 
lencth. 75 ohm Twin Feeder, 6d. per yard. 
COPPER WIRE 14G H/D 140ft., ll/6; 70ft., 
11/6. Post and packing 2/6. Other lencths 
pro rot.a. 

NATIONAL 
RECEIVERS & TRANSCEIVERS VARIABLE CONDENSERS. All brass with 

Ceramic end Plates and Ball R:.c:e Bearings. 
SO pF, 5/ 9 ; 100-4/6 ; 160-7/6; 240-8/6; and 
300 pF, 9/6. Extension lor canging. P. & P. 
1/-. GREEN & DAVIS EQUIPMENT 

K.W. EQUIPMENT 

CERAMIC FEEDER SPREADERS, 6• type F.S., 
IOd . each. P. & P. 2/· up to 12. 
CERAMIC " T " PIECES, trpe A.T. for centre 
dipoles, l /6 each. P. & P. /·. 
2 METRE BEAM 5 ELEMENT W.S. YAGI. 
Complete in box with I'"' to 2i• mast head 
bracket. PRICE 49/·. P. & P. 3/6. 

GELOSO Y.F.O. UNITS Type 4/102 with new 
dial and escutcheon. Output on 80, 40, 20, IS 
and 10 metres. For 2-807 or 6164 tubes. Only 
£8.15.0. Set of valves 24/- post free. MOSLEY AERIALS SUPER AERAXIAL CABLE. 75 ohm, 300 

watts, very low loss, 1/8 per yard. P. & P. 2/ · . 
SO o h m , 300 watt coa.x, ve ry low los.s, 1/9 yd. 
P. & P. 2/-. WITHERS 

RACK MOUNTING PANELS: 19' x 5!', 7". 
at•. or tot•. black crackle finish, 5/ 9, 6/6, 7/ 6, 
9/· respectively, postage and packing, 2/-. 

H.P. FACILITIES AVAILABLE. 
PART E.XCHANGE.S 

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

Z & I AERO SERVICES LTD Please send all corre.spondence and Mail Orders to our Head Office at 
HA WESTBOURNE GROVE, LONDON, W .2 . Tel. PARk 5641 /2/3. 

0 A2 
OB~ 
OB3 
OC3 
ODl .. 
l AJIOT 
LA7Gl' 
lD6 
l06GT 
LHOGT 
LL8 .. 

Retail Branch: 85 Totten ham Court Road, London, Wt Whe n orderinc by Mail please add 2/6 in £ for posta .:e and pack in&. 
Tel: LAN,ham 8403 Minimum char,e 1/6. Strictly cash with order. Regret no C.O.D. accepted , 

:;: M~~Y ~~~!~~~-Eo 11-~ Ef'oG ~o;~. v~:Es. 1:!/- ff..~k ~i-lgg~ ~~~= ggg TRg~S!Sgg~ ~;: g~~ M~: 
6/- GA. S70 .. '12/illl OF.I .. 1'/- llll-'ll< . 6/·I I'CSS .. IW· TP2620 7/ G OC29 171f. OC78 Ill· 0C1S9 1'2/· 00..'00 2216 
6{- 6AT6 .. 4/- 101'3 .. 8/· E l'il6 • 0/· PC97 .. 91- TT16 3>/- OC3~ 1>1- OC76 6/- 0Cl40 19/6 OC2QG ~!/6 
5/- 6AU6 • . OJ- I OF? . . 10/- EF\l8 . . 101- PCC8< • • 6/G TT2l 3W- 0C3G 101- OC7G 6/- 0Cl70 8/- AJ-'114 01-
•1- OAVS .. G/- l0Fl8 9/- KF183 .. 81-I PCC86 .. 71- 02b Ill- OCI~ 81- OC77 81- OCI7l 9/ · AFll~ 6/G 
8/- GBAG . . 4/9 lOLl .. 7/6 RFIS. .. 8/- ,PCcaa .. 1~/- U~G 11/- OC-14 1:1- 0071 7/· OC200 10/ 6 ,O.l'llO 81-
71- 6BA7 .. l0/· 10.LD,ll 10/- BRAND R. 1.33 .. 12/6 PCC89 .. 11/- Ul91 ll/- OC-l5 6/· OC78D 7/- OC20l 201- .H'Il7 7/~ 
1/- 0886 .. 6/- IOI'IS . 12/G KL34 .. 10/- PCcl89 10/- U26l 12/ G OC70 6/- 0~1 7/· OC202 16/- Af'IIS 20/-

11/· OllHO .. 71- IOPI< • 13/- EL37 .. l7/6 PCI"80.. 7/- U2Sl 13/- R.C.A. 1S410 (0C46l: 2ll412 (0C4<) (ueb) 3/6 

:~- ::~~ : : ;:: :~~::: 1~~: ~i~~~ :: :::l:~s~[a·o ~~~= ~~~ . 1~~~ ~~:: :: A~~ ~iZ~ :~~= ~~i~Tti:~~iJ: ~r~·iii~~~;:~t~~t~?t~~~-: · ~ 81-
UIOGT 
lQOGT 
l R< 
lR6 
IS< 
18~ 

c{- 6BQ7A 8/- 12ATO .. 6/- 3bZOOT 6/· EAF42 S/6 GL<2 .. 9/- P~F86 · 0/- U<OO .. 7/- illORO Al..LOY: liA'rlOI. 8/R; MAT121, 8/G: TllGfl, 6/-. .. :): :m :: 'M~ gf:;L :1: gg~ It: ~g, ·: ~nt:! :: ~~~ ~8~~g~ :g~: ~~i. :: ~~~ii s~MzcoNDuCToR POWER RECTIFIERS • 
4/68BB7 .. 16/· 12AU7 . 6/- 60CO 6/ G EBC<l . . 71- BL86 8/- rCJ-'80~ 10/0 UABC80 0/- Sfi,!C()~: 700 p.l.v .. BYlOO, 400mA ;1-

t'r4 • • 
lTC.OT .• 
IU< 
I U> • 
LUA .. 
IX2B .. 
2CWt . , 
2021 

'"" u .. l5 
106 
IQ< .. 
I Q60T 
38• 
av• 
<Dl .. 
4rRA. .. 
5R<OY 
15T;& •• 
5U<OB 
15V4Q •• 
&YsOT 
6Z40T •• 
6/I OL2 .. 
6A3 • 
G,0.8 , 
GAB 4 • 

1 

. ..... , 
6AG6G 
U07 
SAKI 
8A.M6 

31- 8BW6 . • 9/- lUX7 6/· 60CDOO 16/- &B06l .. 6/6 BL86 7/6 PCI'800 13/ - UA.F42 8/- 800 p.l.v .. 00008, OOOn>A 1j-111 
0/· 0BW7 .. 9/- 12BA6 . Gi- 60L6Gl' 6/G EBf'8G 6/8 BL82l • 6/- PCL81 .. 9/ - UBCII 7/- OA~ll, 400mA • · · ~~~ 
&f- 0031 .. ~~- 128E6 .. 6/- &b:l 8/6 BJlP'83 7/6 Bll3l 6/- POL82 .. 1{- U:SC8l 7/- HYZLO, atutl lllOwll(o{l 6 A.mtt 1/6 
8/ Gt;ll6 .. 61- l2BH7.. 8{- a01 U!- 1,!81'89 6/~IEMS. . D/6 PCL83.. S/ 3 U"Bf'80 6/8 . • ~~0 P.l;'' .. O.A~lO, OOO"L\ 0/6 
7/ GCD60A l7/- 12Q70T 6/- 832 20/· E.BL1 .. 14/- BMBO S/GI'OL84 .. 8/- UBFS9 7/- l?~lt~A~IIi~I:';'J3M:UJOM,OJ7ll .. niiAt 31!1 
11 6CD6 G/- 19AQ.:. • ti/- 05• :JI- 2.C8tS .. 12{- EM81 .. 7/ 6 PCL86.. 9/- U"BLZl Ill- srECLAL O fPP..Il: t.:umarkod Silicon Hect.ll\r:n, 

121- GCL<l 9/· 2W 'l 16}- 96~ 3/- Kc90 .. 'l{B KM84 • 81- PCI.86 .. 9/· UCC8• .. 91- i OU p.l.v .. 500mA · · .. .. .. <A<b ~/-
6/- 6CW• . . 12/- 20Ll •• 1•1- 966 2/ - &CL'!Il.. 5/- llM8> . • 9/· PEN~& 6/G UCC86.. 7/- POWim UNIT TYPE 234 
4/-60 84 UJ- 20P1 .. 14/-967 bl- ~CCS.a .. G/8 EM87 . • 7/- PEN.UOD UCF80, 9 /6 lU.hu aperw.k'J 19ln. Ra.clc .\toun~ Po"e.r 8UfJpl)" UnJL 
11- OF60 o;f- 20['3 . . 11./- ~G8 •t- ECC81S ,. 8/6 K-NSl . • 10/- 12/- UCI121 8{6 pr.ovitllog c.he t ollowi.ng out;1uL; 1-'ull)• •mooUted ami 
</· 61"80 . . 6/- :lOP• . • U/- 959A . • 8!- f:ccas . . 10/· ENS'l •• 10/- PEN<6 0/- UCH42 8/- fu.oed U.'t. oJ .180 l.o 270\' •t ~Om A; L.'r. of G.3V at 4A. 
8/8 Gll'll , , 6/- 20P6 .. I'll- 2050 • , l'l/ 6 ECF8U. . 7/ e EY6.l 71- PKSZ!OA 7/- U'CB81 i/- ft.T. la~)U6t.ablo bp:o~oturluu.ry tap1wlth1n a ppro:r. 
8/IJ GP13 0/6 2CiAtJ0 ,. 0/- ~GO<I . , 8/- ~C.tt8'2 . . 7/6 EY81 81- PKN348 12/- UC.L8'2 ., 8/- '20% &.Qd by meiLJU ol .. hlgb·low'• tft.Jl 1wit.c.h ln t.he 
0/- 6Fl7 G/- 20L60T 8;'- OG96 G/- RCl-"'86 . 10/- EY83 9/G PEN4~3DO UCL83 .. 10/- •eoomlllTY windln,. l'ower Unlt. l1 fullr prcteet«! by 
tl/8 6)-"2.3 9/6 26z..&O .. 71-li763 • 10/- H.CfJ21 10/- P..Y86 616 10/G UF.U 7JG tncruu of t.wo fu.se• . Movlnt Jron lfot.er mea.mru mdna 
4/- GP'24 11/- 26Z& • • 7(G11GOGO 6/-I&C. '1142 8/- Bz.&O . . 0}- PL36 101- U.F<62 . 0 8! l.oput. &ml n:r. output TOl .... PltlCE. ptrlecl· COJlliitJou 

10/-G~ • . Ill/· 2hZ60T 6'6 0080 • 2!J/- llCD81 6/· EZSO • • 6!6 PL38 lGI- UF80 6/ 6 £3 19o. Gd. 
8/- 6K80T 8/- .21JCI •. '20/- tli"G .. 2716 ECB83 7181EZ8l . • <4(6 PL81 71- UP83 . , 7/- Dit to, without tha rnet.cr, with two 1ocketA titt.~ o n ll•~ 
8/- 6LGGA.. 7/6 30CU . . 10/- AO/DL/00 8/- ECL80 . . 6/6 0Zl2 • 10/- PL82 6]· 01'86 10/- l>•nol for UAo • ·1\b .. cxtma.l meter, t 3 10.. Od. 
6/6 6Ll8 . , 8!- 30CI7 •. 12/- AC/TUJ, 101- ECL82 . . 1/6 GZU . 10/· 1'1.83 616 lr1189 6/- l'otllng and CuN"Iogo 10/-
8/ ·0U<OT 10/e30C18 .. 10,6CL33 .. 9/- ECL83 . . 91· KT<l • 7/6PL8< .. 6/6 UL41 8/- ZENNER DIODES 
. , _ 6U8 716301'5 .. 91- CYSI .. 0/ 6 l!OL86 . . 8/G KT« .. •t- ~IAOO .. 16/ · ULM 6/ 6 OAZ20° 6/- I 0 A.Z0 ll 610 I VR>76 G/6 
8/· 6V6 9/- 30PLI • Il l- DA.F111 4/0 fll'3G , 4/6 KT6l .. l'l/6 PX26 10/ UM• .. 10/- OAZ20S 7/- OAZ21S:: GiO VR7B :. 6/G 

10/- 6*' ; . 41· SOLI~ 12/- DA.F112 G/- R,F37A 8/· KT63 • • 6/- PHI • 7/- U>!80. ,, 1/- OAZ204 6/6 KSHR S/- VR9B . 6/6 
&/·6XOG1 5/630L. l7 • 13/-DAF'J6 6/- EF39 6/· KT66 .. U /·I'Y. 3J .. 9/- U \}~ 10/- OAZ20h G/- 7.!'.2 , Q/U VlllOA , 8/-
8!- GYG<l . . 6/· 30Pl2 •. 10/- DF96 . • 61- EF<O . . 9/· KT88 .. 201- l'Y8l • • 6/· UY ~I . • 81- OAZWS 6(- VR4:.!b 8 '6 

6/ij 17g~ . . ~~: ~o~·~~ :: ~t)ii g~:: :: ~~: ~~!~ ~~~ ~~1 ~~~~ ~~~~ :: ~~: g~~i ~~~~~OA..Z2to 6/· va-m :: sis 

~
787 .. 16/- 30PL13 ll/·IDM70 . • 6/- EF•< 6/- NRS8 • 12/6 PYS8 . . 8/6 .XGO 6/G l'LEIL~K SEND l)d S'rAMl' FOR NKW CATA· 

;,; ~~~6 :: .~~= ~~~g :: 1M6R~~g :: M= ~m ~~:= 8~~~ .. ~=~~~g:i.'to3~a~~ 2~:= ~g~g~~.rR:.ALVES, TUllES AND mu-
, , lOt.~ .. 1~/- 80L6GT 7/- :ESIICO .. 14/ - EY83 0/· ORPOO 101· TH~I .. 10/- Z7G~ .. 2W-

IF UNDELIVERED Retu r-n t o:-
RSGB NEW RUS KIN HOUSE, 
LITTLE RUSSELL STREET, W .C. I 

IF UNDELIVERED Return to:-
RSGB NEW RU SKIN HOUSE, 
LITTLE RUSSELL STREET, W .C.I 


