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A NEW EDDYSTONE MODEL 
THE RUGGED COMPACT 'EC 10' 

TRANSISTORISED CO~MM.Y!LCATIONS ~RECE_IVER 

LlGHT a~d p_pRTABLE 
REALL'f GOOD 
PERfORM~NCE 

,,. '"ER MOB\LE _ 
SEfUl ,NcAR .CAR AVAN. 
~OAT, LOUN~d SHACK 

SSO kc./s to 30 Mc./s 

Five range gi' e complete coverage 
from 550 kc s to 30 Mc s. Precision 
flywheel-loaded slow-mot ion drive 
'' it h 110/ I reduction ralio. Uses 
thirteen semi-condm;tors, including 
stabilising zener diode, resulting in 
excellent per fo1 mance on all ranges. 
Internal speaker and jack for tele­
phones. 

Self contained battery unit. Aerial 
inputs for ~ingle \\ire acria I, balanced 
or unbalanced feeder, and for short 
rod or ''hip. Selecti\'e audio fil ter 
for imp10\ed C.\\. reception. Robust 
con!.Lruction and modern !.tyling. 

Dimensions are 12~ in. by 6~ in. 
by 8 in. Weight with battery 14 lbs. 
LIST PRICE £48. 

Please write for full Technical Specifications to the Manufacturers 

STRATTON & CO. LTD., BIRMINGHAM, J,I 
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MULTI MINOR 
T he Mk. 4 MULTIMINOR is an entirely new version of 
th is famous Avo instrument and supersedes all previous 
models. It is styled on modem lines, wi th new high standards 
of accuracy, improved internal assemblies, and incorporat­
ing panclimatic properties. 

The inslrument is supplied in an attractive black carrying 
case, whic h also houses a pair o f leads with interchangeable 
prods and clips, and an instruction booklet. It is packed in 
an a ttractive display ca r to n. Robust real leather cases arc 
available if required, in two sizes, o ne to ta ke the instru­
ment with leads, clips and prods, a nd the other to house 
these and also a high voltage multiplier a nd a d .c. shunt. 

D.C. CURRENT: IOOJ.<Alf.>.d. - IA r .•. d. in 5 ranees. 
A.O. VOLTAGE: IOV f.>.d. - l .OOOV r .•. d. ins ran, ... 
D.C. VOLTAGE: l .SV f., .d . -1 .000V f.5.d. in 6 r=ces. 
D.C. MILLIVOLT r1n1e: 0 - IOOmV 1.s.d . 

IMPROVED 
STANDARDS 
OF 

ACCURACY 
AND 

RELIABILITY 
Modern stylin1 in liaht 1re y 
w ith le1ible black en1ravin1. 

Construc ted to with.stand ad· 
v•,..o climatic conditions. 

Ever r·eady c.ue, includina 
leads, pro ds and c lips. 

Improved internal a.uemblieJ:. 

R•·•tyled scale plate for easy 
rapid re adln1. 2 basic scales, 
each l.5 incheo in l•nrth. 

New 1tandard1 o f accuracy, 
u1in1 an individual calibr-ated 
scale plate: d.c. ranae.1 2.25% 
of lull 1c.ale deflection, a.c. 
ran1os l.75% of full scale 
denec tion. 

Available acce11orie1 include 
a lSOOV d.c. multlpller and S, 
10 and lSA shunts for d .c. 
current mea•uramentl. 

Dimensions (includin} cue):-~ 
7f x 4 x l l in. 
( l 97x 10l x 41 mm.) approx 

Weicht (includinc use):-
11 lb. (0.675 kc.) approx. 

RESISTANCE : ~2MSl.in 2 rances, usinc 1.SV cell. 
SENSITIVITY: I0.000.11./V on d.c. vol<>ce ronccs. For full derails of chis greai new packet 

1.000.11./V on a.c. voltace ronces. size instrument, wrice for descriptive leaflet. 

&.~ L 'I'D AVOCET HOUSE · 92-96 VAUXHALL BRIDGE RD · LONDON, a .W.1 Tel VICtorio J01 (12 line>) l.6 
---------·--·~ 
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THE" MO HICA N " G ENERAL C O V ERAGE RECEIVER. 
Mode.I G C·I U . An excellent fully tnnsistorizcd receiver for 
both •• Amateur •• ;ind short-wave lisc.eners. lde;sl for portable or 
mobile use. ~ picto·clcctric transfilten, 10 transistors, vari:lblc 
tuned B.F.O .• Zener diode stabilizer. Pre-aliened coil pack. 

£37.17.6 
160 <o I Om A MATEUR BAN D S RECEIVER. Mod el RA- I. 
Sensitivity: lµV for 10 dB/S.N. or bcuer. Selectivity: l ·S kc/s u 
J dB. 10 kc/sat '40 dB 0 lauice crystal filter). lmaie: '40 dB down 
or better. Sicnil stron&:lh •• S" meter, tuned RF ~mplifier stage. 
High perlormanco for only ... ... ... .. . £39.6.6 

(SB-IOU ox...ou 10 - llU 

GEN ERAL COVERAGE REC EIVER. Mode l RG· I. Fre· 
quency covoraso: from 600 kc/s to I ·S Mc/s •nd I ·7 Mc/s to 
3l Mc(•· Sonsitivitr: 3µ V for 10 dB/S.N. or better. It lattice 
crySta niter). Toto scale length 51 in. 09.16.0 
s• FLAT-FACE O SCILLOSCOPE. Mo del 10-12U. Pat­
onted sweep circui[ covers 10 c/s to 500 kcjs in S ranges. Wida 
band :.mplifiers, essential lor TV servicing, FM alignment etc. 
Vertical frequency response J c/s to over 1·5 Mc/s. £32. 12.6 
160· 10m A MATEUR ,BA N DS TRAN SM ITTER. Model 
OX-IOOU. ISO wotu D.C. Input. Sell-contained including 
power supply, modulator and V.F.0. £79.10.0 

RA- I GC.-I U 

80·100m AMATEUR BA NOS TRANSMITTER. Mo del 
DX-40U. Compact and scU-conuincd. Power input 75W, 
CW 60W, peak carrier·control phone ~OW to aerial. Provision 
for V.F.O . £33.19.0 
SINGLE SIDEBAND A DAPTOR. Mo del SB-IOU. Use this 
model and nve money convertin& your existin1 AM transmitter 
to S.S.B. operation on 80, '40, 20, IS and IOm bands on U.S.B., 
LS.B. or D.S.B. May be used wirh most AM transmiuen. 

£39.5.0 
Full specific.tion shoe\s ol all models available on requesr. 

Optional extru avallablo for modols RA- I •nd RG-1 . 

RG· I D X- IOOU 

SEND FOR LATEST FREE BRITISH CATALOGUE SHOWING THE FULL RANGE 

QPM·I 

Hl· FI SPEAKER S YSTE M. Model SSU· I. Ducted-port 
bus reflex cabinet•• in tl'le whico ••• Two speakers. 
(With log• £1 1.11.0) Without logs £ 10. 17.6 

HI -Fl EQUIPME N T C ABINETS, A wide range to meet 
dlflaring needs. Prices from £7.7.0 to £37. 16.0 

N e wl Self-suppo r t inr. HEATH KIT AERIA L T OWER, 
Mod e l HT-I. Tho ideal tower for ''Amateur" or TV use. 
Height 32 It., square uparing section J It. by 3 ft. at base. No 
stays required. Accos.sorie.s av:aib.ble for f1ttinc fixed o r- rotit.ablo 
tube ext: 

HT-IG kit (galv•nised finish) £35. 15.0 
HT- I kit (Red oxide finish) ... £29. IS.O 

6-TRANSISTOR P O RTABLE. Mo d e l UXR-1. Pre-aligned 
1.F. tran,tormors, printed circuit, 7 br -1 in. hi,h.flux speaker. 
P.601 hide case . Coven L & M Wmve . (incl. PT.) £11.11.0 

VAR. FREQ. OSC ILLAT OR. Mode l V F. IU. C alibrated 
160-IOm. Fund. 160 and '40m. Ideal for o ur DX...OU and similu 
<ransmitten. £10.17.6 

Q MULTIPLIER. Model QPM- 1. May be used with receivers 
havinc '450-'470 kcfs. l.F •• provides either ;iddicional seleccivirr or 
1i1nal rejection. Hu own built·in power supply, Mode l QPM·l6 
also available for 1·6 Mc/s l.F.'s Either model. £7. 12..6 

GRID · D IP METER. Model GD· I U . Continuous coven1e 
from I ·8 to 250 Mc/s. Completely self-contained. S plug-in coils 
suppliod. £ 10.19.6 
' O X FORD' O E-LU X E TRA N SISTOR PORTABLE. 
Mod e1 U X R-2. Ideal rcr use in che home. out of doors, or in a 
c.u. LW & MW coverage. luxury leather c.ase, printed circuit, 
7 transiston. Send for lull leaflet. £ 14. 18.0 incl. PT. 

6-W STEREO A M PLIFI ER. Mod e l S-ll. JW. per channel. 
Inputs for Radio (or T•po) and Gram .. Stereo or Mono. £13.7.6 
DE·LU XE VERSION. Mo d e l S-J3H. Sensitivity 50 mV: 
Suitable lor Decca Deram, etc. £15. 17.6 

Ran1e 250 AMERICAN HEATHKIT MODELS MANY 
0~~. PREVIOUSLY UNOBTAINABLE IN U.K. 

Details of Direct Mall Order Scheme and illust rated 
catalogue can be o btained from us for I/· post paid 

A comprohc:msivc ranee of HI-Fl Equipment, a.nd lnscrumenu 
for Ten. Service. Wo rkshop ue available. Full dtt:iils of e ither 
sonc on reque.st. 

Deferud terms a'ailable o' er £10. All prices include f ree deli•ery U.K. Assembled models also a•ailable. 

r P-;;u:-.~ :: ~;;;;,:;:;-SH c7T~;;;c; (Yes/ N o)
1 DA y 8 'f R 0 M L 1' D . 

I Full details of model(I) ..................... ............... ............... I 
I I DEPT. RB6, GLOUCESTER, ENGLAND 

[ ~~~\~f ~~:'.' ;; : ;;, l_.W_O_RA•L•Om•'S•e•:•~•:•~•n °.~~.a:.~K_:_,i_O~.~L.!l•s~.~G.~.~.el•:•~•o•u•:•~•N-l•C-
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HANDSOME STYLING * 
FUNCTIONAL DESIGN GALAXY OF FEATURES 1:f BRUSHED ALUMINIU M 

PANEL 
-{:{ PERFORATED STEEL 

CABINET 4 COLOUR ETCHINGS IN SSS-CW-TRANSCEIVERS 
f.; HINGED TOP 

200w P.E.P. OUTPUT 
FULL COVERAGE 80-40-20M. FULL COVERAGE 80 TO IOM. 

GALAXY Ill 
BOTH TRANSCEIVERS GALAXY v ~~ 

ONLY 
~~ 611 x I Ot" x 11 t" 

(AVAILABLE JULY) 

£145 MOBILE OR FIXED £175 Panel selection of Vox/PTT 
CARRIAGE EXTRA CARRIAGE EXTRA 

Suppression better than: unwanted SB SS db. Carrier 45db. Highest receiver sensitivity tµ.v at IOdbS/N. 

GALAXY Ill & V ACCESSORIES 

D e Luxe Accessory Console 
Speaker-Phone patch AC supply : £35 

Prices Outside 
UK on 

Reques t 
Direct Delivery, 

Factory to 
Shack Arraneed 

SWR bridge. VU mecer: £45 
Transistorised DC supply plus 
earth £85, minus earth £52 

Speaker console houses AC 
supply: £8. I 0.0 
IOOKc Cal ibrocor: £7.10.0 

Ye>< Pockcc Vox: £9 
Remote VFO mobile and 
foxed: £27.10.0 

Enquiries 
From HM 

Forces 
Overseas 

Welcomed 

a product of GALAXY ELECTRONICS, U.S.A. 

~~~~~ean H. JORDAN - FRANCE LYNCH - STROUD - GLOS - G3GEW 

TOP QUALITY- LOW COST~ AMATEUR RADIO EQUIPMENT 

The PR 30 R.F. Prescle<:tor is used in 
commercial and amateur stations 
throughouc che world. le w ill 
definitely improve the performance of 
iny supcrhet receiver, whatever ics 
age or make. Provides up to 20db 
g:iin, fc3turcs include pre cision 
vern ier tuning, selector switch for 
e ither dipole or single wire antenna. 
silver pl;ired H.F. coils. 
Cat. No. PR 30. For external power 
supplies (obtainable from Rx), 

£4/ 17/6. Carr. 3/-. 
C>t. No. PR )OX. Self·powerod 
model for 200/250 volts A.C. Fitted 
with accessory socket to provide up 
to 25 M/• •• 200 volts H.T. and 6·3 
volts I amp. for other accessories. 

£7/2/0. Carr. 3/-. 
Both models complete, ready for use: 

w ith all plugs, cables. 
Coming shortly. Miniature 12 wut 

TX for 160/80 metres. Ideal for fixed 
or mobile use. Ca<. No. AT.5. 

CODAR-QOIL AIR SPACED INDUCTORS 

If Y<>U need • low loss coil for a V.F.O .• P.A. Tank. Pi-network, 
A.T.U .• aerial loading, etc., there's a CODAR-QOIL that's jusc right 
for the job, with over '40 different s izes from f- In. to 3 in. diameter 
to choose from. Full data and prices on request. 

••Q" MULTIPLIER 
The new CODAR RQ 10 " Q " Mult i· 
plier can be used with any syperhet 
receiver employing an l.F. bNween 450 
and 470 kc/s. le prov ides a. consider· 
able increase in selectivity for e ither 
pe3king o r rejecting ;i sign:1I on AM, 
CW or SSB. The PEAK function will 
produce ;i very n<irrow l.F. P3.ssband 
for AM or SSS reception, or ;a sh·up 
peak for CW signals, whilSt the NU LL 
function provides a deep notch for 
rcicccing an interfering heterodyne. 
Both PEAK and NULL functions are 
t unable over rhe receiver l.F. pass· 
band. B.F.O. facility is also avail;ablc. 
Cac. No. RQ I 0 for external power 
supplies (obtainable from receiver), 

£6/ IS/O. Carr . 3/·. 
Cat. No. RQ I OX. Self powered 
model for 200/250 voltS A.C. Fitted 
with accessory socket to pro v id c up 
to 25 M/a at 200 voles H.T. and 6·3 
volts I amp for other ::i.cccssorics. 

£8/8/0. Carr . 3/-. 
Both models are complete, ready 

for use with all plugs. cables. 

CO DAR RADI 0 COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX. PHONE 3149 

Canada : Codar Radio of Canada, Tweed. Onta r io. 
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For the Novice: Instead of starting with a second­
hand or a "cut-price" receiver-the new National 
NC-121 general coverage receiver has all the features 
you will need and want for top performance. at a price 
one would expect to pay for used equipment. 

For the Advanced Amateur: The NC-121 will act 
as an exceptional "standby" receiver-as a general 
coverage receiver for SWL'ing, for tunable shooting or 
checking WWV. The receiver shown on right is just 
perfect for the living room in its hand-rubbed oiled 
walnut case-so why confine your listening time to 
your operations room. · 

The NC-121 has continuous coverage from 550 Kc/ s 
to 30 Mc/s in four bands. strong extruded aluminium 
panel construction, large illuminated edge-reading 

Ad Auriema Ltd. 
RSGB B U LLETI N JU NE, 1964 

signal strength meter, and peaking Q-multiplier for 
optimum selectivity. Plus the following: 5• permanent 
magnet speaker, phone jack in front, band-spread 
calibration charts for all amateur and foreign bands, 
separate RF and audio gain controls. separate com­
bination BFO/ product detector, fu ll time AGC for 
S5B/CW signals as well as AM. Price £53.6.11 or in 
superb walnut case-£61. 13.7. 

This is just one of the National range, others include 
t he NCX3 Tri-Band SSB Transceiver, a complete 
SSB/ AM/CW station with 200 watts of SSB punch 
selling at only £148.8.4. 

For full information contact your local distributor 
or the sole UK importers. 

125 GUNNERSBURY LANE, LONDON, W.3. 
Tel ephone: ACOrn 8762 
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SEMI-AUTOMATIC (BUG) SUPER-SPEED M O RSE K EY. 
7 adjustments, precisio n tooled. speed adjustable 10 w.p.m. co as 
high as desired. Weight: l!lbs. Price ; £4.12.6 post paid. 
KEYING LEVER. Especially designed for use with oil typos of 
electronic kcycrs. FuJly adjustable, micro-switch iction, no 
contact bounce, prccisio:i made, finely polished parts. screw down 
base. Price: £4.4.0 post paid. 

HOME RADIO OF MITCHAM 
No Short Wave enthusiast can 
afford to be without the new TRANSISTORISED FULLY AUTOMAT IC ELECTRONIC 

KEYER. 230V A.C. or Battery operotcd. Incorporates built-in 
monitor oscillator, speaker-. ilnd keying lever. Adjustable speeds. 
giving either auto, semi-auto or hold. 7 tr.insistors, .4f diodes. Price: 
£16. 10.0 plus 4/6 postage and p>eking. 
HIG H FREQUENCY TRANSISTORISED MORSE OSCIL­
LATOR. fitted lfin. moving coil speaker. Uses type PP3 or 
equivalent 9V Battery. Complete with latest design morse key. 
Price; 22/6 plus 1/6 post and packing . ' 

HOME RADIO CATALOGUE 
200 Pages, 5,000 items, 800 illustrations 

Please send P.O. for 4/- to S ERVICE TRADING CO. 
Personal Callers Only; 9 Little Newport St., Lo ndon, W.C.2 

Tel: GER 0576 HOME RADIO LTD 
All Mail Orders, also Callers; 47 H igh Street, Kingston u pon 

Thameo, Surrey. Tel: KINgoto n 9450 
187 LONDON ROAD, MITCHAM, SURREY 

VALVES 
A\:{UI. 
A<!N 
At:tiPf.:~ 
Al.tin 
AR8 
AR ft 
AIU,.~\ 

Alll'l't 
AfCP-~l 
Al\l"l• 
AUP3·1 
.b..R1'1)1 
AT.P4 
Al"l'7 
A.Ui 
UL!J3 
BJ>.l 
1183 
11884 
11~13• 
.B1' 1!t 
l!T3G 
B'r·I~ 
Wr83 
CC3L 
CIC 
C:L3:< 
C \.'il 
(;V77 
G\ ' IOi 
(~V103 
c v.ao1..i 
CV .. OHi 
(W..ao:t:. 
CV4(t.lt.i 
CY31 
DI 
U41 
Dtil 
nn 
1)A3U 
DAGO 
UAP~ti 
DIHI 
Vl~T~ 
1rn·r~o 
01~1'~5 
DFi3 
01-'!JI 
Dfl'tl'.! 
IWPG 
l)K~2 

Dl\~1& 
Ul.~12 
Llf.~:l 
OJ.!ll 
IH .. tHl 
t>~IU 
Dl-~IU 
t:BOP 
J·:Jl·IS 
E\232 
1~:1'!66 
t-:i..11;-. 
105~4 
.. :,\.')It 
EA73 
J;AJIC80 
EA(~H 
t:A),',I :! 
t:U34 
ED91 
KR~l:.J 

4/6 
61-
5/-
6/-
6/-
3/6 
3/-
2/6 
71-
3/8 
41-
61-
2/3 
618 

!51-
101-
8/-

20/-
47/8 
181-
2$f-
25/-

150/-
35!-
2/-
61-
9/-
3/-
8{­
l l-
41-
7/-
5/-

101-
401-
516 
116 
3' 3 
61-
313 

12,8 
75:-

6/-
4'-
8.-
21-

151-
51-
31-
3!-
6!-
818 
5}8 
6!-
8/-
8'-
5' 8 

u i-
81-

231-
2 .. G 
81-

501 .. 
30 -
12<6 

l <-
71-
6 -
318 
Si-
116 
3.'-
8f-

l·~lll.'41 
1·;1':(.'!8() 
l>l!FSO 
t~IJl'83 
EUYS~ 
l':CG2 
t;c.~s 
·~<.;70 
1·:<:00 
J~C.:91 
ECC81 
•:c.~:i;~ 
>:1x:sa 
t:C<;S4 
ECC85 
J::Cl'!"ll 
ECFBO 
>:N"1!2 
f:OJl'.42 
>;CITSJ 
ECH83 
·EcUlo 
>:c1.s~ 
V,C:t.S3 
li!;J.8G 
EF34 
E~".% 
!-:tr;}; 
>;F3~ 
;; p.1(1 
t;v.11 
Ef~2 
t-:F,"iri 
KP71 
liP7' 
Ef'~3 
RP-7•1 
;; f so 
f'.F~6 
EPSll 
>:l'a~ 
1-:Jo'ifl 
1-:1"9:.? 
f: J·'96 
.1;:1--•1.to:~ 
P.1"18·1 
;;nn 
l'.L'l2 
a,:1.:14 
EL35 
f;1~1s 
t-.:I.....11 
E IA'..! 
V.l.6!1 
J·:l .$1 
1:a~:~ 
v.J.8-1 
f;t.86 
BL'JI 
E:t.OD 
l'.:M80 
K.).lSL 
K'184 
E:\18!', 
Kt-:3 1 
J-;SO:.!ti.S 
P.~tG I 
;;y,o 
1-; Y!J I 
1·:z.w 
r:z.11 
>::tt10 
f:ZSI 

61-
6/-
51-
718 
818 
41-

ie.'6 
41-

20/-
31-
4/-
5/-
81-
5/8 

:;! 
5/8 
11-
8/-
51-
7/ 8 
518 
7/8 

101-
101-
218 
318 
7/-
41-
8/-
8/-
6/-
81-
7/8 
5/-
416 
4/-
51-
416 
8/-
318 
ere 
21-
5.-
s -
8i-

300/-
319 
81-
51-

1718 
71-
8•-
8/-
81-
8/3 
6!­s,·-
416 
61-
8 '-
116 
8i3 
91-

10/ -
8·-
5/e 
516 
3/-
51-
66 
516 
3/6 

Brand new, indi­
vidually packed 
and guaranteed 

Vl~Oi 5(- Ult4G\' 9/- OK25 12/- 141.7 11- S:JOlJ 4J-
Vlll2• 20/- 3'N 71- GI~(} 6/- l n0 2 6/- 5~2A 46/-
1'2023 ·13/8 6U4U 416 Gl.6 DI- 11•1·:2 l51- S32 151-
\')lf'4U 12>- GV•O 81- GL6C or- l!PG3 IOI- 837 9/-
Vl"'.:!3 3f- GX4Cl s·a 1H.1;G.A 7/G ltt(l!i OJ- 8-l:i 6/-
\11'1~3 9/- (1Y3(; 4/- 6L7G 4/- WG7 M- 8~0 10/-

J•' /6057 
¥{0001 
f'/60(13 
f'\\'41500 
lll/ 236(1 
lll/a71 K 
0 50/2(1 
llU60 
li:t.3~ 
OZ84 
uoa 
JH'300 
1CKM 
HLl2~00 
IrL2K 
m.23 
rrr.;moo 
JrL4J 
avw2 
KSA 
K'r32 
1»r3ao 
KT'4 
t\Tfi:t 
K1'GO 
K'rG; 
K'f7G 
K'f'Sl' 
K'J'SS 
K'rWGI 
K'J'WG'.! 
KTWO:J 
K'r~.al 
KT7.ll3 
1.1·2 

l·"'' .i.\ISIOU 
;\18142 
:ttS•~io 
)11[·1 
MFCt.l>•l 
MIJJ 
:S-1•:17 
:0:0'1':! 
uu.:t 
ru·:t 
0))3 
VZ4 
PADl.tiO 
l'l.,'t'8' 
PCC..! 
1'Ct'8!1 
Pt:F811 
l '\11-"'H'! 
P('P"4 
l'\ ' f .SI 
l '\.' ~2 
l'L'J,.1'13 
ll('J~-1 
r'l ' J.!IO 
,,l·:~~!i 
P£N.&U 
l'l~N"2':!UA 
1'1.36 
!'1,;iS 
f'f.8 1 
l'J.S2 
1'1.83 
l'l..84 
t:'l1-.:!-L\ 
1"1'1~ 
l'T".!GH 
P'l"'."!:;)1 

\' 1199 5/- l>\'3(J'r 51- OL34 416 mm 61- SGOA 141-
61- l'X4 14/- \' lt1 0Li30 51- OY3W(ITll 81- Gl.0:!0 619 ltlm 6/- 884 10/-
5/- f'X25 81- \' fllM'30 6/- 51Al; 616 0:<7 61- 20,\2 1716 05·1 4/8 
4/- "PY!i'l 9/8 V'N0 2-0}- 6AB7 4/- U:\'7f: 5J9 ;t1W4 131· 9M1 2/6 
8/8 l'Y3S 8/0 V\133" 41- t1"C7 2/- OQ7G 6/- 2 130 9/- ~~O 2/-
91- l'Y80 5/8 VU3~ 61- 6AGS 210 6117 510 2"1AJOT 516 Q;;; 61-

19/- PYSI 6f8 vx:11r11i 41- OA(H 8/- (lSA7 7/- '!.')V~ 6/· tlf1tlA 41-
5'- PY62 &/- W21 SJ- GAL(fl 10/- fi$AiO'r 6/0 :!!JZ..a<J 0]6 !Gt:! 6/-

26/ - P\'~3 8/- XGll 718 6AJfo 8/6 6SK70'r 4/- 25Z6 7/6 IOJfl 31-
101- l'\'80u 618 H' 1/- GA.17 3/- G~ 7/- \l.17.00T 8/6 lGIO 5/-
10/- l'ZI ·M 8/ - \'U3 5/- llAK6 51- OSC'iOT 61- 281)7 8/- 1622 12/-
71- f'l.t-70 121- \ 16ro 41- OAK6 0/- 681!7 6/- 3f• 61- 1tt'l 6 8/-

100/- Qf'~l 6/- YGO 8/- 6A K7 61- 68F5()1' 6/0 30<.:15 9/6 lfl26 3/-
2218 QJ•lo 6/- ze1 8/- GA.LS 3/- a•tn 3/- 30F6 818 1620 4/8 
10/- Ql'230 51- Z80<JIJ 201- GAl.5\1. 7/- GSJ7 51- 30FLI 10/6 2on1 51-
218 QSUilJ/ 15 101- Z8011J 10/- Oillo 2!8 Gi!JmT 516 SWiil 1.21- ~043C 1318 
6/- Q.$95/ 10 516 IA3 31- UMIU ~I- 6~7Y 818 301'!,I SI- 4063 8/-
61- QSl~02 8/- IMCT 6/- GAQ~ ?I- 6SK7 416 SOI.CUT 7/- 57114 9/-
4'- Q\'04/7 81· 111'2 30/- 6AQ6W 9/- 0Sl.7()T 5/6 36T 17/8 07')(; 8/-
9 '- U3 8/- JCollT 8/- OASG 4/- GSN7 3'0 3r,w.1 51- 6004 71-

ll-01- !IG•/ l:?lSO 601- ID~Cl'r 61- 6ASGW 9/- 68Q7 81- :<•Z3 81- 0063 8f-
81- RK7Z 6/- lEiU 1)6 Ot\.Tfl 3i6 tiS~i 2.f- 35i' .... GT 6/- 0080 221-
6/- SJ~IOI' 151- I l"l 31- 6All6 71- GLl<l(IT 9/6 357.GG1' 01- 7193 118 
6/8 SJ3(1 12;0 1or.11·r 61- GAX• 8/- G\ 'Gll 51- 37 41- 7476 2 ·-

1:ro ~f.~. ~!: lr1o ii~ iff~c :t ~i-n·r ~!~ ff;\'" r.: :gM'' 2:!: 
l51- Sl'Cl 1/6 ff~IJ 7/- Gll~l: 2/ 0 GX •I 3f6 4',\f!OON 301- Will 31-

8 /0 Sf'210 310 11.IJ.1 41- tlllAG 41- r.xnc: 6/- 21 ~SG or- 1!00:! 418 
22f- STV'21:f,l)/ 40 12/ 6 ·~21 B 6/- t.Hlt:l\ 4 r3 tiX 6G'r 513 ti{ll.(H,i'r Sf- 9()f1a 8l-
181- ST\ '70/80 8/- 11\43 41- 0Bfl7 9 '- 6YGG 6{- G3A 7/6 000 1 2,16 
4 8 Sli21GOA 101- 1N7U 41- OR\\'6 9/- O·JJOJ:.! 10(- :'t8 8/- tWOG 2/6 
11- T41 6 /6 Hi. 51- OC4 21- 6Z4 51- 6~ 8/- C.R. 'l'obu 
41 Tf'2" 51- 111• 3!6 He.GO 218 71\7 7/6 •• 518 A('lllQ 201-

:;: :g'.'t~ 1:1: ~~ ~~ ~~01' :1: ;:~ 1~~: ~~ ~Iii "";b6o~\ 56/-
101- T'l'I G 36/ - l'r• 21- r,C•6G 31- 7()7 01- 7~ 5/- ~·IG(l</lf/ln 28/-

51- TTll31 45/- t A3 51- (1(:8(1 31- 11r1 7/3 $0 5/6 \'Clh17 28/-
8/- TZ0~211 41- H G or- f.C,'l[t\ 418 7Q7 71- ~I 9/- VCll138 30/-
J~/- ·~z2u l&J- 2A6 11- QC-21 80/- 7Vt 5/ - 1':.! 8/- VCH.l3i!A 40/-
51- tZ40 30/- 2B26 81- GDtl 31- 7Z4 416 84 8/- \"Clll3UA 35/-
6/- UtH 8/ - 2C26 7/- 1a:r. 8/- 802 216 86A:.! 8f- \ 'Clt:il'ill 40/-

lg~: ~:¥'"' ~~: ~~~A ~!e g~~~g·r ~i~ ~i62 g;! ~~~: :t ~
1

1~8rl7<; m: 
71- IJ 18 61- 2('A3 4216 1wr.11 41- 11 Y.3 37/8 ~JQ\'1'1' 3f' l'o 45/-

10/- li'!?.') 11/- '2C4~ 22;6 Ol-'f 8f- 12AU 2.10 i·11\u 278 ~Cl'I 301-
7;- li:.!i S r- :."!t}lli ao - 01-·~ll oie l~All7 51- T2v1·A 1 - ;;1;-1.'7A 25f-
l>t- C:i".! 51. ~c:.1 12/- fa' l:! 410 12A1T~ U !- 2'.!VTll 4·( .Pbolo Tube• 
4!8 uso1 101- :!l>:! t 5/- ot·1:t 6;- l'.?A'f7 4 • 2~r,no e r- t.:.M<JS: 6/-
4/- liAfK'.SO 4/6 2X2 31- M"3".! 4'- 12A l.17 6 f- :i07A li 8 GSJcj 12t6 
8/- U UC4 1 8!- 3A4 4/- tJf."33 3,(- 1'2AX.i 6,- 3"13C 261- OSlA 56/-
5/- \;BFSO 616 3A/ IO•A 201- GOGG 2•6 JU"' 101- MOU 8'- GU97C 350/-
1/- UlH"Sti 6/8 3Al:JliJ 36/- OJfl 6/- 12JlAfl 5;6 :.J.'i7A 70/- Spcci&I Valtt• 
716 Ullfm Ill- 3A/ IG7/M 251- OH O)l 1/8 12UP.~ 71- 3GM 6.- AC'rG £8 
5 - U('l'db 6/6 "flll 4'- 6"4 01- 125117 71- 3ti3A 15!- Al'.'I'~ !12 
6/8 U(,'.1T4~ 8/6 3U7 51- 6J4WA 10/- 12C8 3/- 44nA 8/ - ESU77 £10 
5 - GCllSJ 6/- 311"4 51- G.I~ 3'6 1211U 2i- 703A 30'- K30J !4 
9/- L:'t.;1...82 8/- :mu u r- GJl1U l)t ·~·:;oT 2i8 iO(IA lOf- Kit~'.?>.. .!3!10/0 

~~ li:11· 1!1; ~~r'I' 5~~ ~~~· !!~ i~{i!;. Ji~ m~ :~;: ~11~ 12J~~ 
9/- l!U• 71- 3V4 519 OKGGT 516 12Q7G'f' 3/3 SOI 8/- 417.\ 3'll-
4J6 ITll!• 8)6 ·U.'27 351- liK7t) 21- 128A7 71- 803 22 6 3J / 92f l-.: £3'7{1010 
31- V\ ' :!J 718 .11)1 4!- OK7C:T 4/9 l'll!C7 41- ~"' 30/- 71UY £4 
3.'- l' \ '<tl 41 AAl7;jt: 6(- iit\'. 8Ci 3/- 12!;07 3/- bfJ7 0H ?/- 7:?3A/ li 50/-
7i'G U'f 8tl 5~- 5A174U 61- GKSG't' 8J3 12SJJ7 31- 80iA.M 7/8 720A 30/-

16/- VI ljiU 4.t- ,'Hl/:l!}':'/ M l tl/- OK~M s;o 12SJ7 &J- sos 8/- 7~(1.i.\ 191-71-r--"'-__ ....,..., ___________ ...,_, l2SJ\iG'J
1 

3J- Rl:i 63/- l'ran,istor1 

5 '- p c RADIO LTD '12SN70T 6/9 8 t S 35f- OC2G 12-46 
5 ·- e e e 12~117 61- $ "'.IA 30/- (lC.14 6/-
5 l:JY4 21- s~on SO/- OC'-4(\ 6/-
5 170 GOLDHAWK RD W 12 ~l:IN l' U1'/IB/lS JN~T00KinduMColleodtRay~w~4 
1~16 ·' • t7~ 21-~c!°v'c~~~;.uaKi>. ~~:c~~~D~~ ~~~~tr:· J(:~~= 
116 SHEpherd's Bush 4946 l'oot.ge •«ra"' oost-

I Open 9-5.30 p.m. except Thursday 9-1 p.m. PERSONAL CALLERS WELCOME I 
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FIXED OR MOBILE 
GET WITH IT! 

WHATEVER YOUR INTEREST, TW 
EQUIPMENT IS DESIGNED TO GIVE 
YOU OUTSTANDING PERFORM­
ANCE AND RELIABILITY 

• 70 Cms. Al521 Trou1h Line Conver ter 6DS1 Nuviscor G .G. 
Mixer, 6BQ7A Cascodo 1.F. 12-16 Mc/s or co order. 
6J6 XTAL OSC: 6DS1 Multiplier. £18 

• 2m. TW·l IOW TX complete with Modulator. ll 1n1. 
TW Nuvistor Converter (6DS1) any l.F. 11 1n1. 
With built in m:ains supply. £ 15 
TW Twomobile all tra.nsiJtor RX 11-4-116 Mc/s 
ielf contained. £JO 
T W T ransistor Converter I'"' X I ... X 3'" Philco 
tra.nsiscors. l.F.s +6, 11--16 2+26 Mc/s. Suits any RX. 

9 ens. 
• 4m. T W N uvi1tor Conve r ter any l.f. Samo prico as 2m. 

models. 
TW4 IOW T X complete with Modulator. Same price 
3.S 2m. model. 
TW T ransistor Converter I" x I" X 3" l.F. I ·820-
2·020 Mc/s . . 9 ans, 

•180m. TW T opb a nder JOW TX complete with Modulator. 
High stability V.F.O. £13 
TW Topmobile a ll craosistor RX. 1·8-2·0 Mc/s. 

19 ans. 
Mains and Mobilo P.S.U.s !or the :abo'f'O tnnsmiucrs 
complete: wich 3erial switchinc. £15 

For full detail,. wrile to : 

T. WITHERS (Electronics) 
ISb GILBERT STREET, ENFIELD, MIDDX . 
GJHG E Tel. Waltham Crou 26638 G J HGE 

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. le covers every aspect of the 
syllabus-starting right from the beginning-so that no 
previous knowledge is necessary. The fullest details of the 
licencli! requirements, itself, are included, and the 
method of sitting the examination and applying for the 
licence is fully described. At the end of the Course, a 
complete series of specimen exam. questions with fully 
worked model solutions are provided-giving invaluable 
revision before students take the exam. We also provide 
full training for the Morse Code-including morse key, 
transistor audio oscillator and 12 In. L.P. practice record. 
This latter equipment is available separately from the 
Course if required. Our record of successes by our 
students for the Exam. is unsurpassed by any other 
institute. We have been established for over 23 years and 
specialise In the teaching of radio subjects only. For full 
details write NOW to address below. 
COURS ES ALSO AVAILABLE FOR ALL EX AMS. 
AND SUBJECTS IN RADIO, TV and ELEC. 
TRONICS including Grad.l.Brit.R.E.; CITY and 

GUILDS CERTIFICATES, et c. 
r -----------------~ I POST NOW FOR FREE BROCHURE I 
I 

To: British Nlcional Radio Schoof. Dept. 12, Radio House. Readinc. I 
Please send details of your Courses, without obligation, to: 

I NAME ......... .............. . ...... ........................ ... ................ ..... ...... 1 
1 AD~~:~1sH·· .. ·.;:iATioN"Ai ····itA"olo····5c:·t.to·oL:····· 1 
L-----------------J 
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CQ all GlDAF SSB TX 
(Mk II) CONSTRUCTORS 

• STABQOIL ' 
REG. TRADE MARK 

British and foreign Patents 

We h;.vc now prepared very comprehensive 
data and components det;Jils for this truly out• 
standing and m;ignifkcnt new SSS TX design by 
G. R. B. Thornley, G2DAF. Dac. coven a ll coil> 
;ind W .B.C. (including the alternatives for both 
the LF and HF filter) all switching, Pi-Tank Out· 
put Coils and Switching, all Tuning C's. numerous 
fixed C's, also virious Eddystone items. 

Send 6d. stamp ror this most comprehensive 
data. or ls. H rou woufd like a copy or our latest 
loose Jcaf caulo,guc, dau :and information 
service (now over 60 pages). Contents a.re too 
numerous and varied to list in detail but 
include gcner.11 a.nd tcchnic:al dua on many 
hundreds of superb components produced 
especially for the discerning constructor, 
including full details of the beaut ifully made 
Codar·Qoils for which we arc the Exclusive U.K. 
Distributors. Dae.a sheets for several other 
published de signs arc also included, in s::i:articular 
the G2DAF RX. GlBDQ. GlRKK •nd 
G3KWG RXS and now complete dala on che 
G3BDQ SSB TX. 
P.S. Unless t he courtesy of a S.A.E. 
is e nclosed with your desig n or 
information que r ies, we regret we 
cannot reply. 

ELECT,~.~.~IQUES 
PATHFINDER \WORKS, FELIXSTOWE, SUFFOLK 

Phone: Felixstowe 4500 

AMATEUR BAND 
LINEAR AMPLIFIER 

1·25kV 

F u ll operating data from 

[ S. & C. j !~~ ,~: 2.~.~~~~.~2 ... ud 
·-··········-·· London W6 lelephone RIVe1side3431 

351 
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TODAY 1S MEN OF ACTION 

A CAREER WITH THE 

ROYAL SIGNALS 
Would you like a really well-paid career that will bring 
you adventure, travel and a skill you '11 value all your 
life? This is what life in the Royal Signals adds up to 
-so, if you 're keen and fit, this could be the life for you. 
The Royal Signals is the nerve system of today's Army 
and in it you would always be at the centre of things. 
Whenever there are vital messages to be relayed or 
orders to get through, it's a job for the Royal Signals. 
You may be a Technician or Operator employed on 
1·aclio, radio relay or line systems. Or you may be a 
member of the famous Signals Despatch Service, 
carrying urgent despatches by road and helicopter. As a 
mem'be1· of this highly s killed Corps you could work in 
almost any part of the world. In fact, if you wish it, you 
are assw·ed of an overseas posting. Ancl, in the Royal 
Signals, you can work not only th1·oughout the Army, 
including the Parachu te Regiment, but with the Royal 
Navy and the Royal Air Force. 
Whichever Signals trade you choose. opportunities for 
promotion are excellent-you could be a Sergeant by 
the time you are 25, eaming as much as £16.2.0 per week 

as a single man. And, of course. your pay Is the1·e to 
spend or save as you please. Again, as a single man, 
food, clothing and housing are all fl·ee, as are the facili­
ties for the many sports you can choose in yow· spare 
time. 
For fw·ther details, post off this coupon for a free book­
let, or go to yow· local A1·my Information Office. 

r------------------, 
Please reply to:-

1 The Army Careers Department, MP6(A). I I Lansdowne House, Berkeley Square, London W.1. I 
I I I NAME I 
I ADDRESS I 
I I 
I I 
I DA TE OF BIRTH 1RSB/68f8l I L--------------------
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A SIMPLE EXPLANATION OF 

TRANSISTOR RADIOS 
FOR THE SERVICE ENGINEER 

CONTENTS INCLUDE : 
Starting with a description . of the basi.c properties o.f sem .. i-1 Semiconductor ma.terials; Transistor action; 
conductors, the book explains the action of a transistor in . . . . . 
detail and without recourse to complex mathematics. The Transistor c1rcu1ts, Servicing, etc. In all, 
circuits used ih transistor radios are described, and the seven chapters with the emphasis always 
techniques for servicing these sets are considered. on practical considerations. 

U.K. PRICE 5/· 
Published by Mullard Ltd. Get your copy from your radio dealer or 
send remittance with direct order. (Postage and packing 6d extra). 

ii.'.SJi MULLARD LIMITED• DEPT. D • MULLARD HOUSE• TORRINGTON PLACE• LONDON WCI 
MVM 1577 
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The DX aerial for 
any QTH 

Htu 1nd work lhal1plce1 DX with th1Jo111ick -1111 
JOUn1ll oul ol the lrustraUon ol'lumpolwirt'local 
conlacb· pump out a r11I beefy slcnaJ • 10 evtn lrom 
Jnllde a nat or buncalow. 

A lire time of experience and aerial 11 kno~ .. 
how •• has cone into the development of this 
revo lution•ry principle o l i Vui1ble Fr~uency 
Antenna on which World Patents are now pend .. 
ini . Po.uusin1 the unique property of an even 
performance over all frequencie.s betweeJI I ·S : 30 
Mcfs . tho Joystlck's special m:uchin1 Facilities and 
associated A.T.U. ensures efficiency on any rr .. 
quency. Pn k performance for cnnsmission a~nd 
maximum voln.ce for reci!ption-the Joystick 
is a m:aior break· throu&h for :ardent SWls and 
all licensed stations. 

SIZE 7'6" 
VERTICAL 

Over I ,000 s-tadons oil over the world ore alteody 
equipped wilh lhe Joystick. 

TESTIMONIALS POUR IN e.f. GWJMMU Wilh i ndoor 
""JOYSTICK"" and B(t. feeder. standing on lhe i round. 
crys<ol controlled 15W TX and only one crystal on 
l .fMC- rcports contocu with seven " W " states, 
one .. PY" tmd "countless Europe.on and Asjotic 
Russians". 

2·3M. 1ri~RES 

M A poor QTH is now no excuse for 
_... a weak signal - act ••• 

I 
I 
I 
I 
I 
I 

ORDER YOUR JOYSTICK NOW 
Full "money-back" guarantee if you're 
not completely satisfied. 
Not convinced! Still complete the cou­
pon below for a detailed brochure and 
showers of testimonials! 

PARTRIDGE ELECTRONICS LTD., 
1 low1ll StrHI, Broadstaln, Kenl. Tel: THANET 6253S 

Piute supply •• JOYSTICK " (lick appropriate box) 

§ Standard make £l 10.. Od. 
De luxe make (all copper RF elements) £4 10.. Od. 
•• JOYMATCH " A.T.U.-10.. (+ Is. p. & p. unleu 
ordered with Joyuick) 

Enclosed is cheque/ M.O./P.O . value £ .........••• 
O Please send brochures and testimonials 

Name ..•......•.• .•..•.•.•.....•......••••.• (Call sii n) .•••....••.. ...... 

I 
I 
I 
I 
I 
I 

L
Addr.,s •••..•.••.•••••.. .••••...••••••........•••...•••......••••..•.. .•. . •• .1 
Town •.••••••.••..•••.•.•.•••••• County .•. .. . ....... ... . .•..... (RI ) -------354 

NEW MINISTRY RELEASE! 
MODERN ARMY R.216 AM/FM V.H.F. RECEIVER 

OltA.'\"U S t:W :, UANO-M \' Al.VY. IU:('l-:1\' F.H f''O \"t:IU:O..G 1~•·1li7 Jol er/• 
•·O~Tl ~•101·:-i:. An C'Xtn:nh:I) "'"l'll '"·"' '"' tn."C"l\'cr IUinJ{ mlnt..lHn.! \'aho. IU.ld 

~~1~~i3t~::·:!~:!""l~::~ .r·P.·~r~.r~·r. •. ~:~~. ~~~:c ':~t~~K;~~c~:t: 
\'f}l"tal ntllbnluw "" 1 .\It• •ntl :i l i e"'· bis1..-h~hllb on Kc ,,. or l "-'O K~ ... 1s . 
ouq.ut.tiOOohu oo\put or lbO••hJn.1,bont:~utruu .. 8.ilc 1:.?l -c ~ i; "i ln :'uJ>plkd 
4."0nlf.tfrll" Wlitb ~ p.a,.t" 1io•tr uni" and Mn1l('('t;n~ rablr 11..>r t>J1611Uou ~ 
fl 110 ~'00 ~ \'Ult At" l'rl<'\'! !'29. 10.0 cvwpJet~ •.:ani1tgt: 3:fP- :oi_\ ,. tt ''~ 
1ff'Utll• ''1rcul\. 1lla~m 1>UJ•11lk-il 

HE-40 OE LUXE ~BAND COMMUNICATION RECEIVER 
~Ut.O()" CO\'tftogC O:iOKcJ• Lo 
3011eJt contlbuoo•. Opcntleo 
m ri•O\'. A.(".(D.C. Th< pcrl«t 
r~hu for thon. wa'\'c U.knl.ng_ 
flpedal fnturet ineludt: Slide 
rote tuning d lAl-f'lectrkal band· 
•1•read--O· IOO Ws;gloi;- .cal~ 
hnpro,·M ~\"lt.r-bunt. ln 
'"ii"' mt1tt-A.\'.c.-~ofJr.e limit.a 
- n .P.0.-Phout' )a4:k-bullt In 
:un. •1>eA-kt.r-tonot eont.rol--rt.'Llld· 
hy •witr.h_.ur1Jllod • -Ith three 

~:rt•t.. ttrrlt4 loop f(ff' bro&deM'- b.u\d, adJu··t•ble ~fllo. whl1> fw •hort lll"a\'e :wd 
wire M:riat. SruartJr ttylf!d dural1le mttAI cAblurt.. Sur11llffi b rA.Dd n<'w lllltl 
(UAl'&.11lcet.I witb ro&nua l. W .16.0 can11111u' Mid. 8..A.~. fo r lu ll d f'taUa. 

J'AJl Hteh1rng(MI WC"lcome 

HE-80 14 VALVE AMATEUR COMMUNICATION 
RECEIVER 

4:'10t\ r./fl V' :tO~k14H· 2: lll':TJt E 
DANO 14·1 L-0 14i;,Me/•. T • ·o 
reedvcn fn 011c. Contlnucmt 
CO\'f!rttl.fct froto 6.~0Kc/111 to 3031cfl' 
trnil IH "° 14•:!\lcf"· lJu:ril oon· 
' 'tT1don on !.! nwtru '-11.h c.rtr"' 
HP .t .\tt.. -'"'!.t'."'· 81~inl !e~luru 
luclwle " :i" 111('lt't. ('ry.etal 

~ eallhf'l\l\lf' "'(f' 111ul1J1)li1,_-r, B.f'.0. 
~ @ @ ~ @'.@ '' Oa..wt1'1•rr1.\.ll 011 nll AH'Mlf'ur llond•. 

; ~ "O ~=. 11111t:11;:::;~~ A<~~.IJ~~i~!~~ 
p@W"tt p.tCk. Outpu&. tor 11hooM11 or ,f"l('•k~r (8 or .sot.I ohmt). 

0Pf:f1'Uot.I 'l00/"2,,., \'Oil. A(', V11h·4" lh1e·1111 4 J IJAQ~1 S 1: lil\AGi ~ x 6 Bf; t;
1 ! J GBLS, GAU. IJAQ.\, r~'At, a.nil OA~. ihlto\C"lht ~y fllttl cabinet, ti .a 

' ' x 10ln. 8uppllm tw..nrt ncwanolJr1.1.11rantCC-"1I COrnJJ1de ....St.h llllilt'UtdontruwUAI 
6!J ONS. Ca.rtiAgt' 1\-\l•I. ft..A. J!, f~r hOl •ltl.AUit.. t •an. «di.an.iro- wtkOPlfl. 

WjU\ 
IOOjU\ 
200µ,\ 

:go..f.:oµA •• 
IO(MHOOµA , 
lnlA 

II! a 
21,a 
2711 
U l-
21,a 
2718 
2211 

CLEAR PLASTIC PANEL METERS 
.,lttL l(rMle f'ltu•Hly, l lC',-lnc Coll paorl: wt:!lt.rn, 
avalbt.bl~ r:r·'llt . .ock.. ~.A.•:. •~.,. llh.1.11lnl<N ~t. 
Obcounu for 1~Ul\nllLy A\'l\llAtm- a. fl)llov. p,. 
Trpe .\JR S"P. I 'Jll~'lfn. tquare front.t. 

6cnA tt, 8 lO\'. DC 
lOmA !! 8 ~\r. DC 
WmA tt·e 100\". DC 
IOOtnA • • 22 8 JGO\'. DC 
1.W.UA 22 a SOOY. DO 
:?O<>ul.A • • 22·1 tUU\'. 00 
300PlA 22 I 760V. 00 
IOOmA 22,8 U \ ". AC 
7~mA • , 22 8 .SOV. AC 
I A .. 00 !!, 8 UOV. AC 
.1A . DC • , 22 e :SOO\'. AC 
,_._ 00 • 22,8 000\". AC 

l'OS1' KX"l"l\A 
ll.Lt111llfAT£D u g u METER. I lll». llilllllrc from .• f..'aJ. la S wilt&. tJV. lamp. 

!l9 6. l '.i". 1/-. 

TM-S9'er "S" METER 
~IJ£ 1111 I 11tr"n1tlh tlwkr lll'\hll! \f' r\' l l 11rhwl11l1•" 
• 'nlll•rr•t •" t In Ii uuh¥, ~•·n.ilfth-lty aml icr o 

~'l~:'.: 1 11;~·~~!~iP~·irnon~~r;~ ~~:;~,~~.~' ~1t·c,~:vr~ :~~ 
• '•+11111lf!.h • 1dt h m lw d ml full h1"'tnteUorut 82/6. 
l'O•L hlld 1•111.:kln ; :!Jd. 

S ILICON RECTIFIERS 
"oov. 1•.1.v. 1.i'A !M'lt 1 e 
~i)OV. l'. I .\". '.!f,0mA 3 '-
2fl(IV. P, l.\' .tlA ~8 

1000\1. l'.l. \\ li;)flm.A 7 8 
ttOO\ " 1•.1.v •• ~OOn\1\ 68 
" (;()\', 1'. I , \ .. 3A .$ 8 
-400\ ' l '.1.V. 30tlm \ 3 6 
tt~\#. l'. l. \",3A 58 
j('\ ". l' . 1.V. l A 3 8 

UO\ ". l' . l.\'. lli.lrnA t 
Ol .. 'i)ltn\4 t~r tltltanUtl"' 

t 'Ufl.Ul"' 

MS-435 SEMI-AUTOMATIC 
' BUG ' 

~tlJ~:t1n~!~1 fo~w~i;,.ot~~~d $~~~~ 
fort iiJ~t"d a.lfUJtAhlo• 10 W. p,111 
IH "-" hfii;h aio d ttlr'"'4l, "'f'li;bL M'AI,.. 
for rt1•roJudt•le •l"l"'f'll 9'!ttlni:~ 
J r~to1rfon U»->l<'d. i.nll·ru!t. nlek~I 
plated l>r.46..~ •D~l 1>tAlnlr.ss .. l,.t>I 
<tiH"'faltng paru. Rlzc: 61 lt :.; x •!t fn. 
Dr.uut ntw ft.12.8, pc»t. Jl.\l<I. 

l.ARUllST 8TOCK S OP 00.\ff'ONKNTi! IS T llH <."OUNTR Y. 
Ot•Es 0 ...... .. p.m. P.VEft\' D A Y- )10 SDAY lO SATU R DAY. 

TRAD•: surnn:o. 
8wd l/• P.O. tor full ul41otur and lid. 

G. W.SMITH&CO. (RADIO)lTD 
3-34, LISLE STREET, LONDON, W .C.2 

Phone: GEAAARO 8~/9155 Cables: SMITHEX, !.£SQUARE 

RSGB BULLETIN JUNE, 1964 



Radio Society of Great Britain 

J. C. FOSTER, G2JF 

(Incorporated 1926) 

PATRON 
H.R.H. THE PRINCE PHILIP, DUKE OF EDINBURGH, K.G. 

COUNCIL 1964 

President 
G. M. C. STONE, A.M.l.E.E .. A.M.l.E.R.E., G3FZL 

Immediate Past Pres/dent and Honorary Treasurer 
N. CAWS, F.C.A., G3BVG 

Penultimate Past President 
E. G. INGRAM, GM61Z 

Executive Vice-President 
E.W. YEOMANSON, G311R 

Ordinary Elected Members 
R. C. HILLS, B.Sc.(Eng.)., A.M.l.E.E .. A.M.1.E.R.E .. G3HRH A. 0. MILNE, G2MI 

L. E. NEWNHAM, B.Sc., G6NZ R. F. STEVENS, G2BVN J. W. SWINNERTON, T.D .. B.Sc.(Econ.)(Hons.), A.1.L., G2YS 
LOUIS VARNEY, A.M.1.E.E., A.LL., GSRV 

Zo.nal Representatives 
H. A. BARTLETT, GSQA L. N. GOLDSBROUGH, B.Sc., M.A. (Oxon). G3ERB J. C. GRAHAM, G3TR 

R. H. JAMES, A.M.l.E.E., A.M.1.E.R.E .. GW3BFH A. D. PATTERSON, B.A.Sc .. Gl3KYP F. K. PARKER, G3FUR 

Genera/ Manager and Secretary 
JOHN A. ROUSE, G2AHL 

REGIONAL REPRESENTATIVES 

Resion 1.-North Western. B. O'Brien, G2AMV, I Waterpork Road, 
Prenton. Birkenhead, Cheshire. 

Region 2.-North Eastern. J. R. Petty, G4JW. 580 Redmires Road, Sheffield 
101 Yorkshire . 

Region 3.-West Midlands. W . A. Hig&ins, GSGF, 33 Cedars Avenue, 
Kingswinford, Brierley Hill, Staffs. 

Region 4.-Ea.st Midlands. F. C. Ward, G2CVV, 5 Uplands Avenue, little­
over, Derby. 

Recion 5.-Eutern. S. J. Granfield, G5BQ, St. Luke's, '47 Warren Road, 
Cambridse. 

Re&ion 6.-South Central. L. W. Lewis, GSML, H Cleevelands Avenue, 
Cheltenham, Gloucestershire. 

Rerion 7.-London. P. A . Thorosood, G4KD, 35 Gibbs Green. Edcwaro, 
Midd lesex. 

Re1ion 9.-South Ea.stern . Norman D. Mattock, G2DFG, "Brackstonu," 
185 Cheriton Road, Folkestone. 

Rerion 9.-South Western. R. E. Griffin, G5UH, 13 Aloxandn Road, 
Uplands., Bristol 3. 

Region 10.-South Wales. C. H. Porsons, GWSNP, 90 Maesycood Road, 
Heath, Cardiff, Glam. 

Region I I .-North Wales. J. E. Thornton Lawrence, GW3JGA, "Perrin· 
porth/' East Avenue, Bryn Newydd, Prestatyn. Flinu. 

Re1ion 12.-North-Eut Scotland. G . B. Woffinden, GM3COV, 9 Hakon 
Road, Thurso, Caithness. 

Rerion 13.-South-East Scotland. G. P. Millar, GM3UM, 8 Plewlands 
Gardens, Edinbursh 10. 

Region 14.-West Scotland. D. W. R. Macadie. GM6MD. 154 Kin1sacre 
Road, Glascow, S.4. 

Region 15.-Northern Ireland. J. William Dous las, GlllWD. 2 1 Well­
incton G·ardens, Bancor, Co. Down. 

Resion 16.--'1ast Anrlia. P. J. Naish. GlEIX. 6 Mildmays, Danbury, Chelms­
ford, Euex. 

Recion 17.-Southom. L. H. F. Southwell, GlJLS, IS Hollybank Road, 
Hythe, Southilmpton, Hanu. 

The annual 1ub1crlption rote1 to tho RSGB are 01 foflowi: Corporate Memberi, Home and OverffOJ-35/· ($.5 U.S. or C..nod/on). 
Associate Memberi under ll yeors of •&-IS/•, Application form• may be obtaine<I from Heodquart•ri on request. 

RSGB BULLETIN JUNE, 1964 355 



356 

. t.he E~ TORO 
A;.. ~ ~ I ,A.. L 
,,. ~ .,.....ic " 

bf ::M:OS::I::...E-Y-
" ,.THREE MODELS \. · 

Mosley El Toro oerials o?e ovalloble In three models TW-3X, 
HS-3 and TW·3X Jr., desl11n~d to give outstanding perlormance. 

•THREE BAND OPERATION\ 
Mosley TW-3X and TW0 3X Jr, aerials operate on 20, 40 and 75/80 
meters. Mosley HS-3 (~ovlce SJ?ecial) operates on 15, 40 and 80 
meters, All Mosley ae-rials feature pretuned, compact design and 
excellent broad band choroc'terls'tics. 

•TWO POWER RA TINGS 
Mosley TW·3X hos an AM rating of 1000 watts Input to the final 
amplifier and a CW!'.SSB rating of 2000 watts P. E.P. Mosley 
TW0 3X Jr, ond HS-3 (Novice Special) have ratings of 300 watts on 
AM and, 500 watts CW or l 000 watts P, E. P. on SS B. 

Mosley El Toro aerfofs are 'trap type grounded quarter wave 
aerials using a unlgue method of tuning and a s ingle 52 ohm coax 
line Aerial Is 58 ft. long and con be mounted to fit most any 
location. No radials are needed when mounted at ground level. 
Aerials come pretuned, In kit form and con be easily od;usted to 
resonate at any portion of the roted bonds. . u.16,::..';G/~'i;,~ ~·· ·~t~·~.!7;: ~~~~~r· 

zti"' ' - .:· -~ ~·"' :·~ :..., .. :f_ . ..,,. . .,, , ,.,• ~ - ·~-.;: :. . : • • , • . • -·. 

SWR with response exceptionally flat 
across full width of each band. Weather· 
proof traps are of Hi-Q design wound 
on graved polystyrene forms. Will 
maintain resoi;iant points under wide 
variations of temperature ond humidity, 
Rated to 1 KW. Rugged, lightweight 
aluminum tubing telescopes to height 
of 20'. Pre-drilled and color coded for 
fost, easy assembly. Supplied with 
heavy duty base mount that Is made of 
molded "Cycoloc" and Incorporates o 
coax fitting ond ground strap. Poly· 
ethylene guy rope, hardware and 
detailed Instructions are ols o furn• 
ished, Normal ground Installations 
required 4 radials, 33' each. Shipping 
we ight, 12 pounds. 

Model D4·EC·A 
Beautifully 'constructed base load- , . 
Ing coil permits operation of V-4·6 
Vertical Aerial on 75· and 80 
me.fer bands. Roted to handle a 
full kilowatt (AM), coil Is space 
wound. Mounts quickly and easily 
on base section of vertical. With 
si Iver plated coax connector. 
Shipping weight, 3 pounds. 

lI 

Commando n, Incorporates many 
features which make It the Out· 
standing Transmitter Bu~ Today! 
Only reliable "air-tested ' circul· 
try Is used. Power Supply Is the 
latest cool,.runnlng SI I icon Rectl· 
fler, fuse protected and conserv· 
atlvely roted. Power Amplifier 
employs two 6146 Tetrodes oper­
ating at 750 Volts Class AB l Lin· 
ear Amplifier Service to give Max• 
lmum l.C.A.S. rating at 180 watts 
P.E.P. The Pl Jank c ircuit band· 
switching 80 thru 10 Meters gives 
efficient loading Into . low imped· 
once coaxial lines~ Sideband 
generation at 435 kc~. with half· 
lattice crystal fllte1f for 45 db. 
sideband/carrier reje'Ction. Side· 
band switch In "norma l" position 
Is correct 'for band in use, but, on 
"Inversion" switch gives choice 
of alternate sideband. 

40, V~lley Road, New Coneuey, 
Norwich, Norfolk. 

Nor, UK 
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Current Comment 
discusses top ics of the day 

New Licences for Old 

AS this issue of the B ULLETIN was about to go to press, the Post Office officially informed the Society that with 
J-\.. effect from June I amateur transmitting licences would be issued in revised form. The new licences are the 

result of a tidying-up process which has been going on for some time and were considered in draft form by 
the RSGB GPO Liaison Committee in January last. 

Replacement of existing licences will be spread over a year and will take place as renewal fees a re paid. For this 
reason, it will be of considerable help to the Post Office if fees are paid promptly. 

The new licences are the Amateur (Sound) Licence A, the Amateur (Sound) Licence B (the new phone-only 
u.h.f. licence), the Amateur (Sound Mobile) Licence and the Amateur (Television) Licence. For the most part, they 
are up-to-date versions of those which came into force in 1954. The Amateur (Sound) Licence B follows closely the 
pattern of the existing licence apart from the restriction to use of frequencies above 420 Mc/s and phone-only 
(telegraphy is not permitted). 

The phone-only licences will have call-signs in the G8 plus three letter series while in future Amateur Television 
stations will have G6 .. . /T calls. The latter change will make TY stations particularly distinctive. 

Other changes in call-signs are official recognition of /P operation at a temporary location (as opposed to /A 
operation at temporary premises) and variation of the prefix appropriate to the country in which operation is 
taking place. A new rule is that when the period of operation exceeds 15 minutes the call-sign must be sent at the 
beginning of each 15-minute period. Use of the " Alfa, Bravo, Charlie " phonetic alphabet contained in Appendix 
16 to the Geneva Radio Regulations, 1959, is recommended. 

Amateurs are now specifically authorized to receive transmissions in the Standard Frequency Service. 
The log keeping requirements have been amplified and include the date, the time of commencement of every call 

(including tests made to ensure compliance with the non-interference clause of the licence), the call-signs of stations 
contacted and the time of closing down the station. Times must be stated in GMT. The frequency (not the frequency 
band) and the classes of emission .must also be recorded in the log. 

The use of recordings intended for entertainment is prohibited but special recordings of audio frequency tones 
can be used. 

rn the past there has been some doubt in the minds of amateurs as to whether visitors to an amateur station can 
be allowed to speak into the microphone. There is no change in the revised licences but a new sub-ct·ause has been 
added to make it clear that speaking into the microphone is regarded as operation of the station a·nd is therefore 
restricted to the licensee and other holders of UK amateur licences or the Amateur Radio Certificate issued by the 
Postmaster-General. 

Minor amendments to the types of emission have been made and now include A3A (s.s.b., reduced carrier), 
A3H (s.s.b. full carrier), and A3J (s.s.b., suppressed carrier). 

Finally, the licence must in future be kept at the station. A small point, perhaps, but one which mobile operators 
particularly would be well advised to follow strictly. 

In this brief resume of the changes reflected in the new licences, it has been possible only to mention the most 
important. Next month, information will be given in greater detail. 
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The Swiss Quad Beam Aerial 
By R. A. BAUMGARTNER, HB9CV * 

THE cubical quad beam aerial has achieved world-wide 
popularity due to its superior performance in DX 

working. Its gain over long distances is comparable to that 
of a stacked two-plane Yagi array, although its height and 
width are only a quarter of a wavelength. 

A factor which discourages widespread amateur and 
commercial use of this type of aerial system is its relatively 
complicated structure. During 1959 and 1960 the writer 

Fi1. I. General arranaement of the Swiss Quad. 

endeavoured to find a design, based on the cubical quad, of a 
drastically simplified and improved form of const·ruction 
which would not sacrifice electrical performa nce. Numerous 
tests and measurements with 145 Me/s experimental aerials 
led to such new and positive results that in December, 1960, 
a patent application for a new type of quad was filed. Tbis 
aerial was n;1med the Swiss Quad. 

Descr iption 
The Swiss Q uad (Fig. 1) consists o f two parallel squares 

having quarter wavelength sides and spaced 0 ·075 to O· l 
wavelength. T he squares arc fixed to the mast by bending 
the central sections of the horizontal clements at a n angle o f 
45° towards the fixing points, thus a voiding the need for any 
supporting structure. All the horizontal components a rc 
made of light-weight metal tubes, and the vertical sections 
consist of litz wire, a lthough v.h.f. aerials could be con­
structed entirely from meta l tubing or rods. The horizo ntal 
tubes are continuous sectio ns at the fixing points, thus 
avoid ing mechanical weakening. E lectrical insulation is 

• Hcimstr. J2, Bern 18, Switu:rland. 
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o mitted entirely as botf\ fixing po ints a t the mast coincide 
with the voltage nodes of the aeria l. Lt has been proved that 
only in the parallel position can both squares produce the 
correct mutual phase relationship essential for the produc­
tion of a polar diagram with sufficiently small minor lobes 
to concentrate a bout 95 per cent of the radiated power into 
the main beam. Tbe radiation pattern is not seriously 
affected by the crossed aerial sections near the mast as the 
currents in opposite parts a re in a nti-phase, thus cancelling 
most o f the radiation. 

Low radiation resistance and narrow ba ndwidth appear to 
be a direct result of the unusually close spacing of 0·075 
and O· I wavelength. As the whole aerial is driven, the power 
is distributed equally over all four dipoles, a nd the radiation 
resistance therefore remains between 30 and 40 o hms. By 
keeping the spacing to the recommended value of O· I wave­
length there is a mple bandwidth for the 40m, 20m, I 5m, and 
the greater part of the 10m band. T ho ugh the rcactances 
increase relatively rapidly when deviating from the resonant 
frequency, the polar diagram is almost unaffected by 
deviations of up to 9 per cent. 

T he whole aerial is driven by a simple feed system whose 
feeder connection is at the bottom fl)(ing po int; alternatively 
the top fixing point could be used. For co-axial cables of 
50 to 75 ohms, the feed system can consist of a double 
gamma match (Fig. 2). For all twin feeder lines of 120 to 
600 o hms, double T-match sections may be used (Fig. 3). 

The two squares of the Swiss Quad arc connected together 
a t both voltage nodes and arc fed 180° out of phase. No 
phase shifting netwo rk is required. A striking fact is that 
the correct phase rela tio nship for unidirectiona l radiation, 
which is slightly off 180°, is achieved in the aeria l itself solely 
by making the sides of both squares 5 per cent different in 
length. T he smaller square is therefore ac ting as the driven 
director, and the larger as the driven reflector. The capaci­
tance of the director and the inductance of the reflector 
cancel each other at the feed point. The resonant frequency 
of the aeria l as a whole, measured a t the feed point, lies 
midway between the separate resonances of eacf\ square. 
T he figure of 5 per cent is the result of numerous field 
strength measurements. Differences of perimeter between 
reflector and d irector of less than 5 per cent produce enlarged 
minor lobes. and differences of more than 5 per cent widen 
the ma in beam. tl\us decreasing the gain. 

When connected to a transmitter, the Swiss Quad draws 
power in the same way as a simple dipole. T his is fair 
evidence of the proper functioning of the theoretically 
complicated relationship between the two directly d riven 

Fir . 2. Co-axial _feed and m atchinr •Y•tem. 
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Twin lead 

Fis. 3. Balanced feed and matchln1 system. 

squares. including their mutual coupling by radiation, and 
the coupling o f the whole aeria l with space. 

The mechanical advantages of the Swiss Quad a re : all 
metal construction ("plumber's delight " ) ; no auxilia ry 
structure: stability due to fastening the aeria l elements 
directly to the mast; proved rigidity in gales, snow and ice. 
The electrical advantages are: simple and adequate feed 
system: no aerial insulators; low current losses due to 
equally distributed power in a ll clements, and use of tubes 
in high current areas; no voltage losses as high voltage 
points are in free space; all types of feeder in common use 
can be matched. 

Design Features 
The perimeter (L) of the Swiss Quad square must be 

slightly longer than one wavelength, the multiplication factor 
being I· 12. This figure is hardly affected by aerial size and 
conductor diameter and can thus be considered accurate for 
all pract ical purposes. 

As the difference in perimeter length between the two 
squares is 5 per cent, the reflector square has to be 2·5 per 
cent longer, and the director squa re 2·5 per cent shorter than 
the resonant length. Thus the main dimensions are deter­
mined as follows: 

Reflector perimeter L, = 1·12A x 1·025 = 1-148A 
Director perimeter L4 = l · I~ x 0·975 = 1·092A 
Spacing = 0 · I A to 0·075A 

In practice, all vertical components are made equal in 
length, and the required difference in perimeter is achieved 
by altering the lengths of the horizontal components only 
(Fig. I). 

The dimensions for !Om, !Sm, 20m and 40m Swiss Quads 
arc given in Table I. 

Construction 
The fastening of the two sets of crossed tubes to the mast, 

and the use of 45° bends arc two features of the Swiss Quad. 
A mast junction which can be made with simple tools is 
sl1own in Fig. 4. The crossed elements are secured to a short 
length of right angled bar by four a luminium cleats, and the 
whole assembly is then clamped to the mast with Jubilee 
clips. This type o f mast junction has the disadvantage of the 

TABLE I 

Renee· Di rec· 
Band and Wave- Aerial tor tor Spacin1 
Frequency lensth hei1ht width width (inches) 

(metres) (Inches) (Inches) (inches) 0·1). 0·07Sx), 

I Om 
28,500 kc/s 10·52 116 121·5 110 41 ·3 31 ,_ ---,_ ------
I Sm 
21,200 kc/s 14·14 156 164 148 SB 42 

20m 
14,150 kc/s 21 ·20 234 246 222 8).5 62'5 

40m I 7050 kc/s 42·60 470 493 443 168 126 
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Fir. -4. Simple method or 1ecurin1 aerial element• to mast. See 
text reprdin1 insulation required due to oli1ht electrical asym­

metry. 

element f'.15tenin$S lying slightly outside the voltage node: 
the crossing points of the tubes are the electrical and 
mecha nical centres of the aerial, and are the o nly points 
where the tubes can be connected together and to the mast 
(Fig. 5). Thercf~rc, if this method of fixing is used, the 
tubes must be insulated from the securing cleats with 
w~l~erpro~f insula ting tape or some suita ble plastic strip. 
This insulation can be kept very thin as the r.f. voltage is 
low a t these points. 

A commercial type of mast junction is shown in Fig. 5. 
This ca.n be considered an ideal solution, although rather 
more. d1fficu~1 for home construction. No insulation of any 
sort 1s required as the voltage node, crossing point and 
fastening all coincide. ' 

The satisfactory bending of light metal tubes by 45° 
requires a certain amount of practice. The tube has to be 
packed firmly with dry sand, corked at both ends, and bent 
around a metal object of suitable radius. Hard and medium 
a lloys should be softened by heat treatment prior to bending, 
but. as they arc wcake~cd by this procedure, it might be 
advisable to have the JOb done by an experienced metal­
worker. 

As a guide to construction methods, the tube dimensions 
for a ISm Swiss Q uad arc given as an example. The four 
central sections consist of hard a luminium alloy a nd extend 
beyond the 45° bends by 8 in. The outer diameter is t in., 
a nd the wall tl1ickness is 18 s.w.g. The eight straight o uter 
tubes, of the same material. arc of! in. outside diameter, 
and have 24 s.w.g. walls. The clearance which exists when 
they a~e telesco~d into .the centra l sections is taken up by 
wrapping aluminium foil a round the ends. A firm joint 
between the telescoped tubes is made by slotting the outer 
lubes, and compressing them with small clamps (Fig. 6). 
The tota l weight of the whole 15m structure is only 6 lb. 

Mechanical stability of the aeria l can be improved con­
siderably by bending the horizontal sections so that the top 
elements bow slightly upwards and the bollom elements 
slightly downwards. When tied together by the vertical 
wires, and thus held in the correct shape, both aerial squares 
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Fi,.. S. A commerci.al type of aerial fixin1 requirinc no Insulation due 
to elec-tricaJ symmetry. See text. 

are under tension and remain rigid even in strong winds. 
Any temporary detuning effects and fatigue damage are 
consequently avoided. 

The feed system is shown in Fig. 6. Standard plastic 
insulated wire has proved to be excellent for gamma- and 
T-matching sections. A wire diameter similar to that of the 
feed line is recommended; thicker conductors or tubes for 
the matching system arc unnecessary. Spacing between the 
matching section and elements is not critical, and an ade­
quate distance is >./200. The insulation should only be 
removed at the connecting points. When using co-axial 
feeder, a 72 or 75 ohm cable is recommended as this gives a 
broader bandwidth than 50 ohm cable. For symmetrical 
feed systems, twin feeders of 300, 240 or 150 ohms are 
suitable. 

Aerial Tuning 
Correct tuning is essential to achieve efficient operation, 
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and the Swiss Quad is easily adjusted with the help of a grid 
dip meter and standing wave indicator. Exact positions of 
the gamma- and T-matching taps cannot be given because of 
the unknown factors involved such as aerial construction, 
height, and surrounding objects. The first step in the setting­
up procedure is to set the taps halfway between the 45~ 
bends and the outer ends of the horizontal clements, leaving 
a few inches to spare at the ends of the matching sections. 

The grid dip meter is now loosely coupled to the trans­
miuer end of the feeder to determine the resonant frequency 
of the aerial. Several sharp and pronow1ccd resonance dips 
may occur, depending on the length of the feeder, wherC'dS 
the true aerial resonance dip is broader and weaker owing to 
the radiation resistance load. If rhc rcsonani frequency is 
found to be 100 far off the desired frequency. then the 
necessary correction 10 the aerial length can be calculated 
proponionately. Changes in aerial length are carried out 
by moving the lower fixing point lLP or down the mast, and 
altering the lengths of the vertical wires at their bonom ends 
accordingly. After llming, the impedance matching has to be 
carried out by moving the gamma- or T-matching Laps until 
a standing wave ratio of 1 ·2 is achieved. As changes to the 
impedance matching system cause slight changes to the 
aerial's resonant frequency, a final check of resonant 
frequency and s.w.r. should be made. 

A Multiband Swiss Quad 
The superiority of this type of aerial 1s in its high DX 

gain, and therefore it would be fundamentaUy wrong to 
construct a single multiband Quad using traps. Any such 
compromise would result in the loss of that much sought 
after and extremely useful extra gain. Consequently separate 
Swiss Quads for each band sl1ould be considered, as is the 
practice in cubical quad construction. 

Several Swiss Quads can be fastened concentrically on the 
same mast. A I Om aerial can be mounted inside a I Sm 
aeria l which in turn can be molmtcd inside a 20111 aerial. It 
is assumed that any mutll.lll couplLng effects will be avoided 
if the 15111 aeria l is turned 90° out of azimuth. 

V.H.F. Aerials 
The Swiss Quad concept makes it possible to construct 

handy v.h.f. aerials from thin tubes, rods, or even copper 
wire. For mobile work its small size is a big advantage. It 
must, however, be pointed out that its gain for ground wave 
propagation is only 6 to 7·9db. It has not yet been investi­
gated whether the gain for v.h.f. aurora contacts is over 
iOdb as is normal for h.f. DX contacts. Experienced v.h.f. 
operators will find no greater problems in constructing 
Swiss Quad arrays than other types of aerial. 

Swiss Quad Performance 
The following measurements have been proved i11 actual 

prac!ice, and are the results of tests and comparisons on che 
145 and 21 Mc/s bands. 

Fie. 6. Detail of ma.tchina system for co·axial fet!der. 
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Fi1. 7. Polar dia1ram o( Swi11 Quad aerial. 

Power gain i11 comparison to half-wai1e dipole: 
Direct radiation (short distance) 6 to 7·9db 
Intercontinental distances 12 to l4db 

Fro111-10-back ratio: 
Short distance (JO miles) 15db 
Short skip (600 miles) JO to 12db 
DX working (over 2000 miles) 18 to 24db 
Side minima (80° off main beam) - 32 to -40db 
Main beam width between half power points 60° 
Polar diagrams: sec Fig. 7. 

Resul ts using a ISm Swiss Quad 
The writer erected a I 5m Swiss Quad on a three storey 

house, which makes the electrical centre of the aerial 50 ft. 
above ground. The house is in a typical suburban area, 
surrounded by high blocks of flats and factory buildings. 
The figures given above were recorded at this site during a 
test period from July, 1961 to July, 1962. The radiated power 
was maintained at approximately 50 watts (70 to 75 watts 
input), and a ll tests were carried out on phone. The aerial 
withstood several severe gales and heavy falls of snow for 
more than 18 months without the slightest damage occurring. 

The outstanding electrical feature of the Swiss Quad is its 
DX gain of 12 to 14db. As confirmation of tltis lligh figure, 
it can be stated that amid the densest weekend traffic, the 
aerial proved its superiority. Rare DX stations, besieged by 
numerous Europeans, generally acknowledged the first short 
call, even if they had tried for some minutes previously to 
identify one of the many o ther calls. A 50 watt station in an 
average location could not become one of the top European 
amateur stations if the aerial gain were not so exc.:ptional. 

A most interesting fact is that the unusually high gain of 
this aerial has proved to be decisive in establishing and main­
taining contacts under difficult conditions. The other 
radiat ion properties are of minor significance since moderate 
side and back lobe suppression can easily be compensated 
for by using modern receivers of high selectivity and accurate 
v.f.o. 's. During contests, however, fair reception from all 
directions may even be desirable. Another advantage of the 
light 15m quad is that it can be easily turned through 360° 
within 8 seconds. Furthermore, a strong interfering signal 
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cm be placed in one of the side minima, 80° either side of the 
main beam, thus attenuating it by 40db. 

Conclusion 
Cubical quad beam aerials are rather complicated struc­

tures which present the beginner with some problems. 
However, any amateur with only slight expcrience of beam 
aeria l construction should be able to bttild the Swiss Quad 
successfully. 

The only significant d isadvantage inherent in this aerial is 
that the mast l1as to reach the top, and is thus relatively h igh 
and more difficult to erect. However, the mechanical 
stability of the Swiss Quad is better than that of a cubical 
quad and makes really light-weight " plumber's delight" 
construction possible. 

The construction of an ' ' invisible" Swiss Quad using very 
thin stainless steel tubes for the horizontal sections appears 
very tempting to the writer. The weight a nd wind resistance 
would be so small that the mast could be kept extremely 
light. The aerial would be almost invisible from a dist:tnce, 
and certainly no more conspicuous than a ground plane. 
Many amateurs living in flats might therefore obtain their 
landlords' permission to erect tnis most e fficient aerial. 

Commercial production of Swiss Quad kits is at present 
being investigated, and it is hoped they will be available in 
the near future, thus sim1>lifying the problems of home 
construction. 

The author wishes to thank G2SC for his co-operation in 
connection with this article. 

A Simple Pre-Amplifie r for l·S to 30 Mc/s 
In this article, which was published in the Dcc~mbcr, 1963 

issue of the B ULLETIN; reference was made to the use of 
Sellotape in tl1e construction of the coils. tl1is material being 
employed to secure the turns of wire to the former during the 
process of winding, as well as to cover the completed coil. 
lt has since been revealed that the adhesive in Sellotapc may 
attack copper, and although the writer hns not experienced 
this trouble, the following alternative method of constructing 
the coils has been suggested by R. J. Hughes, GJGVV. 

The coil former is bolted temporarily to a piece of sheet 

COIL FORllAER 

SHEET METAL, 
PLYWOOD OR 
HARDBOARD 

metal, plywood or hardboard which may be held in a vice. 
Two 4BA bolts A and B, arc fitted to this plate as shown in 
the drawing. One end of the wire is secured to bolt A, 
either by tying or by soldering it to a tag. and the required 
number of turns wound on the former. The finishing end of 
the wire is then secured to bolt B and polystyrene cement 
applied to the winding. Naturally, the distance from the 
bolts lo the former should be such as to leave ample wire 
for connections. 

1t is regretted that in the original article, the number of 
turns on the coil for range 4, covering 16·5 to 30 Mc/s wa~ 
omitted. 13 turns should be wound on the former.-W.H.A. 
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Some Notes on the Construction and Alignment of the 
G2DAF-type Receiver 
By GEORGE C. MONKHOUSE, BRS25729• 

I T all began in a Southampton boat train in 1962 when my 
twelve-year-old son spotted Lhe description of the 

G2DAF receiver in the RSGB Handbook. Handing it to me 
he said ... l'll bet you couldn't make that!" Here indeed was 
a challenge because although 1 had been interested in radio 
receivers for over 40 years, and in more recent times we had 
modified a Marconi C RI00/8 and a Hallicrafler 36A as well 
as making up the Mohican and many of the excellent 
Heathkit instruments, this was the sum total of our experi­
ence. 

L would like to make it quite clear that what follows is not 
intended for the expert but rather for people like me who 
have only a superficial knowledge o f the technical problems 
involved in the design and construction of a modern s.s.b. 
communication receiver. There must be many people who 
hanker after such a receiver but it is either beyond their 
pockets, many of them costing two or three hundred pounds 
or more, or they imagine that the construction and alignment 
of such a complicated piece of equipment is beyond them. 
The G2DAF receiver is described in detail by Mr. Thorn­
ley in the RSGB publication Co1111111111ica1io11 Recefrers and 
this is a must for would-be constructors. This receiver, 
carefully constructed and aligned not only has a professional 
appearance but will more than hold its own with the majority 
of commercially available receivers as regards sensitivity, 
stability, signal-to-noise ratio, ease of operation on s.s.b. and 
general handling qualities. 

No two layouts will be identical and, therefore, the prob­
lems and difficulties met by other constructors will not 
necessarily be the same as I have experienced, but what 
follows will I hope be of assistance to would-be builders of 
this delightful receiver. 

Components 
G2DA F's estimate of at least six months' spare time work 

is near the mark and in view of the many hours of labour 
involved I would strongly advise the use of the best compo­
nents you can afford. I decided to go the whole hog and start 
with top grade components to minimise the troubles from 
this score, and l am very glad L did so. A Philpous chassis 
and cabinet. Electroniques switches, coils and i.f.t.'s. a set of 
18 crystals from the Quartz Crystal Co., Eddystone capaci­
tors and slow motion drive, the mains transfonner, chokes 
and other components, including the valves, will cost nearly 
£90 of which one-1hird is the price of 1he crystals. In any 
case L am not clever enough to regrind surplus crystals but I 
doubt if these are as good as their modern glass or metal 
enveloped counterpans. l used a tunable i.f. of 5-5·5 Mc/s, 
and to economize in space had Lhe 1 I 5V bias winding put on 
the mains transformer. 

l suggest that you should acquire all the major components 
before you make a s tart on the metal work. We all have our 
individual preferences as regards front panel layout and by 
the same token that I did not want a Chinese copy of 
G2DAF's layout, neither will you want a replica of mine. 
1 used two sheets of thin while card, 17 in. x 16 in. for the 
chassis and 19 in. x 10~ in. for the panel and set on them 
all the major components and controls keeping a carefu l 
eye on the location of the under-chassis partition screens, 
the length and run of irnpartant leads and the accessibility 

• Wyck Cottage. Oakhill Avenue, Pinner, Middx. 
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or minor components under the chassis. l t is well worth 
spending quite a lot of time and thought on this initial setting 
out as it will avoid a lot of trouble later o n. Having arrived 
at your ideal layout draw this out full .. cale on your white 
cards which you can then use as templates for marking out 
if you so desire. 

Metalwork 
At this juncture a few words on the metalwork may not 

come amiss. I used ~ in. aluminium angle fixed with 6BA 
screws, nuts and shakeproof w<1shers at the ends of all the 
main partition screens, which makes for a much more rigid 
job. In addition I made side frames to the chassis which 
not only stiffen up the chassis and front panel but also serve 
as handles for lifting the receiver. but perhaps more import­
ant they enable ii to be stood o n either side or 10 rest upside 
down on the bench without damaging the components. 
Your receiver will spend much of its early life in this position! 
L also made a li1tlc nine hole drill jig for the i.f.t.'s- it is wel: 
worth it and saves a lot o f marking out. 

I committed the unforgivable " sin .. of doubling the 460 
kc/s i.f. strip back on itself which will send cold shivers down 
the spines ol' the pundits! l have. however, run a low level 
screen between the two legs as well as screening off the a.g.c. 
system. I have also put in an additional short screen between 
the cascode anode coils and the conversion oscillator coils. 

Since the Eddystone slow motion drive necessitates 
mounting the tunable i.f. capacitor 3.t in. above chassis 
level. l have mounted this capacitor on the top of a little 
sheet meta l box which houses the three valves of the tunable 
i.f. and the associated coils and other components. This unit 
can then, of course, be roughly set-up before mounting it on 
the chassis. L have replaced the grub screws on all spindle 

..... 

The completed GlDAF·type receiver. Switch on rear of chauis 
contro l• monitorins loud1peaker for test purpo1e1. See text. 
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c_ouplings with Allen screws as these can be done up really 
light and l have used solid brass couplings where the last 
trace of back-lash must be eliminated as for example in the 
tunable i.f. capacitor. 

Another minor but useful refinement is a small monitor 
speaker on the front panel which is a godsend in the setting­
up of the receiver as it means one less pair of leads to get 
snarled up when you turn the chassis over. A switch on the 
front panel to cut the h.t. supply to the Q multiplier to make 
certain it is off when not required and a 25 pF variable 
~paeitor in !he tuna~lc i.f. oscillator which facilitates edging­
m s.s.b. stations which although nominally in a net are not 
quite on frequency, without having to retune the 'receiver 
are also useful. Since this trimmer i · in the oscillator cathod~ 
circuit and it lies directly under the tunable i.f. unit no 
special precautions arc necessary. 

I have included on the rear chassis flap a Bulgin fuse in 
e~ch mains lead as well as the h.t. negative, a 3-pin outlet 
with l 50V stabilized h.t. ;md 6·3V for heaters which is useful 
for any accessory equipment that may be required and a 
d.p. switch to change over from the front panel monitor 
speaker to a pair of sockets for an external speaker. 

If you want to light the Eddystone dial you will have to 
find a way of doing this yourself since, surprising 10 relate, 
the makers do not supply anything for this. I made up some 
little a luminiwn brackets with rubber grommetted holes 
into which I pushed SY Japanese miniature bulbs, one at 
each corner of the scale. These give adequate illumination. 
This reminds me that 1 ptll grommetted holes right, left and 
centre of each of the main partition walls. fifteen in a ll at 
chassis level, to carry the wiring from one compartment to 
another. 

Construction 
l mounted the product and a.m. diodes with their associ­

a ted components on a lag board on the top of the bracket 
~rrying the s.s.b./a:m. changeover switch: similarly the a.g.c. 
bia_s components he very close to the r.f. gain and a.g.c. 
sw1teh and the a.g.c. valves VI I and Vl2. The wiring is 
coded in coloured and candy stripe p.v.c. which makes for 
easy lead tracing. All of it is unscreened except for the lead 
joining the grids of V9 and Y 11 through a 500 pF capacitor 
the Q multiplier lead from VIO to V7, the leads from VJ4 and 
VI 5 to the audio gain control and the connection between the 
tunable i.f. mixer and i.f.t. I. Extensive use was made of 
stand-off and feed-through insulators marketed by Ox_ley 
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Fis. I. Circuit di:asram of the tunable i.f. 01cillator. 
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8-50pf 470K 

Fis. 2. Circuit di:a1r:am of the calibration 01cill:ator. 

Developments, the ~\ in. holes being drilled as you go along. 
These give proper support and anchorage to components 
which would otherwise be liable to nop about. For lhe same 
reason long leads arc firmly anchored with wiring clips. 

1 started by putting in all the heater wiring and used double 
wiring throughout to minimise eddy currents in the chassis 
earthing one of the leads back at the mains transformer'. 
If you gel instability you can in addition try earthing the 
heater of the offending valve at the valveholder. The h.t. 
and bias circuits should come next followed by the audio 
section which can then be tested and will give you heart to 
proceed with. the more difficult sections. Next came the 
detectors and the carrier insertion oscillator, the 460 kc/s 
i.f. strip and the a.g.c. system. then the conversion oscillator, 
the cascodc r.f. stage and the calibration oscillator. The 
tu~able i.f. was. as mentioned earlier, made as a separate 
unit. 

The Electroniques tunable i.f. oscillator coil required 
different capacitor values to those given by G2DAF and l 
have indicated these in Fig. I. These fixed and preset 
padders will help you to obtain a reasonably linear calibra­
tion. I have also shown the oscillator trimmer which makes 
for easier tuning of slightly off-frequency s.s.b. stations. J 
have at the instigation of G2NH modified the circuitry of the 
calibration oscillator VI 7 (Fig. 2) as this gives a higher 
harmonic output on the 28-30 Mc/s range. Othenvise all 
the component values arc exactly as given by G2DAF. 

Do be patient and careful over the wiring and soldering, 
for wrong connections are tiresome enough to find but badly 
soldered or dry joints can be the very devil. With such a 
complicated receiver it will be little short of a miracle if you 
do n~t have feedback and/or instability troubles, but you can 
eradicate a lot of these from the start by taking certain 
elementary precautions to eliminate r.f. strays. Keep a ll the 
wiring short, running it as directly as possible from point to 
point and keeping it tight down to the chassis or screen. All 
components should be mounted as c lose as possible to the 
valveholder or i.f.t. pins, resistors uppermost and the 
capacitors, preferably disc ceramics, pressed down flat on the 
chassis. All valvcholdcr spigots should be earthed and all 
components should lmve their earthed ends brouglll to the 
same earth point of their associated stage. Keep grid and 
anode leads as far apart as possible. 

Alignment 
Now for the alignment for which you need a frequency 

meter such as the BC221 or LM 14. With the a .g.c. off, 
start with i.f.t. 7 and work back to i. f.t. I, getting each trans­
former centred on 460 kc/s. lf you arc using Elcctroniques 
transformers be sure that Nos. 1-5 are of the ·• X ·• type. A 
diode probe and a valve-voltmeter are particularly useful 
when you come to the half-lattice filters 10 ensure that you 
are not peaking the signal on one or other of the crystal 
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Front panel of receiver 5howine: monitorina loudspeaker. 

frequencies instead of midway between. As you tune the 
wavemeter through 460 kc/s there slwuld be two peaks 
separated by a shallow trough. The trough at 460 kc/s being 
in the middle is slight I) lower than the peaks wltich arc on 
459 kc/s and 461 kc/s. and outside these the reading drops 
very rapidly. This takes a little time and you may well find 
as I did that as you reach optimum alignment that one or 
more of the i.f. stages wants t :> take off, which in my case was 
V7. lt is, of course, absolutely essential to get the i.f. strip 
stable on centre frequency befon.: attempting to adjust the 
shape of the passband. Finally peak i.f.t. 9 for the a.g.c. 

Some people have. [ believe, managed to shape the pass­
band with a diode probe and a valve-voltmeter which 
involves a great deal of laborious plotting whereas with a 
"wobbulatcd "signal g~nerator, an oscilloscope and the little 
rectifier unit described by G2D AF in the RSGB But.LE.TIN, t 
it is not only much easier but much quicker. lf, and 
I repeat if, your i.f. strip is stable and on centre frequency it 
will only mkc you an hour or so to touch up the dust cores 
on the i.f. transformers to obtain the correct passband shape 
and with modern crystals you should have no trouble with 
side lobes. but perhaps I was fortu nate. 

Now tackle the tunable i.f. unit remembering that it is 
lhe heart of the receiver and that it is imperative that it 
opermcs over the correct frequency range if signals are to be 
on the right band. A tunable i.f. of 5-5·5 Mc/s and a fixed 
second i.f. o f 460 kc/s means that the t.o.V6 must tune from 
5·46-5·96 Mc/s. If you are using an Eddystone dial the 
capacitor is fully meshed at the right-hand end of the scale. 
ln other words the right-hand end is. the low frequency end 
of the tunable oscillator and the high frequency end of the 
band, and vice versa for the left-hand end. Fix a strip of 
transparent tracing paper on the window of the Eddystone 
dial and mark the two ends of the scale. lf you want a small 
overlap of say 25 kc/s, which is about t in., then start at the 
right-hand end and make another mark t in. below the scale 
end mark and set the pointer on this. With the frequency 
meter set to 5·46 Mc/s adjust th~ dust core of th.e oscillator 
until you hear the signal. Similarly having reset the pointer 
to t in. above the left-hand mark and the freqttency meter 
to 5·96 Mc/s, adjust the oscillator preset trimmer until 
you hear the signal. You may have to repeat this pro­
cedure a number of times as well as playing with the two 
10-40 pF preset capacitors to get the tt111able oscillator 
correctly centred on the scale. Now feed in a 5 Mc/s signal 
at the front-end of the tunable i.f. and with the dial pointer 
on the right-hand mark adjust the dust cores of the two 
t.i.f. V4 grid coils for maximum signal. Then with the 
pointer on the left-hand mark and a 5·5 Mc/s signal adjust 
the preset trimmers for maximum signal. Leave the scale 
linearity alone for the time being. 

The conversion oscillator V3 and first mixer V2 are quite 
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straightforward, and having peaked the nine anode conver­
sion oscillator coils to resonance with the crystals, check that 
you are getting the correct grid current at V2. 

Cascode R.F. Stage 
The cascode r.f. stage VI can be extremely difficult to 

stabilize and L know of people who, after weeks of fruitless 
effort, have abandoned it for the conventional r.f. pentode. 
I would most strongly advise you not to do this, but if you 
must, then do not use a high-slope valve. G2DAF has been 
at some pains to point out that for an amateur band receiver 
tile only gain required before the first mixer is that necessary 
to overcome the mixer noise; any funher gain than this will 
not increase the signal-to-noise ratio i11 any way whatsoever. 
It will, however, amplify strong unwanted signals to a level 
where they will cross-modulate the mixer and in this respect 
the cascode r.f. amplifier is the answer. 

You may have to rewire the cascodc stage several times 
before you tame it. Yott must keep the grid and anode leads 
well away from one another and all the components should 
be mounted tight up on the valveholdcr pins. H aving peaked 
the aerial and anode coils on each band, preferably with the 
r.f. tuning capacitor set somewhere near the middle of each 
band as this makes for easier operation when the receiver is 
switched from band to band, the next step is to neutralize the 
cascode stage. With the aerial disconnected and no dummy 
load adjust the neutralizing capacitor until the r.f. stage is 
stable on all bands and at any setting of the r. f. tt111ing 
capacitor. The relative earth points on the chassis of the 
aerial and anode coils can be quite critical and if you encoun­
ter this particular trouble you will have to find these points 
experimentally. 

Calibration and Carrier Insertion Oscillators 
The calibration oscillator V 17 trimmer should be adjusted 

for zero beat on 5 Mc/s with MSF Rughy. The adjustment 
of the Q nmltiplier VIO for reject is rather critical and lam 
still not completely satisfied with its performance. The set­
ting of the balancing potentiometer VR4 for the product 
detector is simple but critical, whereas the core adjustment 
of i.f.t. 8 is not at all critical. 

I found it necessary to put in an r.f. choke and a 0·01 /LF 
capacitor in the anode circuit of the c.i.o.VIJ between i.f.t. 8 
and the junction of the 2·2K ohm and 150K ohm resistors 
to prevent r.f. getting back down the l50V stabilized h.t. 
line into tl1e t.o.V6 which affects the a.g.c. giving a false S 
meter reading and reducing the gain on s.s.b. There should 
be no change in the S meter reading when switching from 
a.m. to s.s.b. Jf there is, there is something wrong! 

Receiving Signals 
You should now be able to receive signals, and once you 

have familiarized yourself with the operation of the receiver 
it only remains for you lo make the final adjustments. Don't 
be misled by lack of noise. One of the cltief fascinations of 
the G2DAF Receiver is its quite extraordinary signal-to­
noise ratio. It does not make a loud rushing noise and on 
" dead " bands, like JOm has been in recent times, one at 
first begins to wonder whether the receiver is working. 
You will soon, however, have plenty of evidence that if there 
are any signals lo be heard you will hear them but with very 
little background noise, hash-mush, call it what you wil l. 
The receiver is also virtually free from spurious signals and 
whistles. 

Scale Linearity 
The adjustments for scale linearity are time consuming yet 

intriguing, and you can, if you want near perfection, go on 
juggling with these for a long time! Switch the receiver to 
"calibrate" and leave it to wam1 up for an hour or so. You 
should hear the pips from the calib•ation oscillator on each 

t "Single Sideband," RS08 B U Ll.ETIN, February l963, page 424. 
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of the two points you have marked on the tracing paper as 
the ends of your 0·5 Mc/s tuning band at any position of the 
bandswitch after peaking the r.f. tuning control. If you 
don't. then check that the conversion crystals are in their 
correct llolders and that their respective anode coils are on 
the right frequency. Ir you are still in trouble one o r more of 
your crystals may be off frequency. Now tune slowly across 
the scale and you should hear six 100 kc/s marker pips, one 
at each end, and four more between them. which you should 
faintly mark on the tracing paper. In all probability these 
will not be evenly spaced. I have given the capacitor values 
I have used with Electroniques coils in Fig. J. A very small 
·· tweek" one way or the o ther on the preset padders will 
open or close the scale at one end or the o ther, and by 
ringing the changes you should be able to obtain a reasonably 
linear cale. Having marked the 100 kc/s bars you can then 
use your frequency meter to divide each I 00 kc/s into I 0 kc/s 
units and scale calibration is complete. A draughtsman 
friend can .. write·· it on the Eddystone dial for you. Don't 
clutter it up with a lot of superfluous lines and figures, but 
for easy reading keep it as simple as possible. It is well 
worth the relat ively small additional cost to have the front 
panel properly engraved instead of using transfers because 
however adept you may be at applying them the 

final appearance cannot compare with an engraved panel. 
I have recently replaced the 5Z4 r<..'Ctifier valve which 

generates a great deal of unneces~ary heat with a pair of 
SD910A silicon diodes which. together with their two 
47 ohm surge resistors, can be snugly housed in a Bulgin 
octal plug and inserted into the valvcholder. 

I realize that much of what I have wriucn is rather sketchy. 
and lo the experienced constructor quite superfluous. never­
theless I hope that it wi ll he lp und cncournge those who might 
o therwise funk it. so depriving 1hems..:lvcs of the pride and 
pleasure of owning such a really wonderful receiver. 

G2DA F has done all the donkey work and his explana­
tions and conclusions in Co1111111111imtio11 Recefrers will 
become all the clearer when you have got your receiver to 
work reasonably well. and as a result you will then be able 
to make it absolutely ·' au point. .. 

During the construction sdgc a number of people took 
a great deal of interest and gave me much useful advice: 
G3SM and G3PBR. Mervyn Amor and Richard Mann. 
Later during the selling up and alignmelll both G2TA and 
G3HBW came to the rescue with their wealth of experience 
of such matters, but r suspect they enjoyed it! Finally, l 
would once again like to thank G2DAF for making a ll this 
possible. 

A view underne.ath the receiver cha11is. 
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PARAMETRIC AMPLIFIERS 
By A. L. MYNETT, B.Sc., GJHBW* 

THIS is a design for a variable capacitance diode para­
metric amplifier for operation in the 430 Mc/s band, 

preceded by a discussion of the factors involved in designing 
such a device. 

Principles of Operation 
The principle of the parametric amplifier is bound up with 

frequency changing and may be simply explained as follows: 
Frequency changing by mixing is normally accomplished 

by modulating a non-linear resistance with an a.c. voltage 
at a frequency /across it at some other frequency/,. It can be 
s hown that the output from the modulated resistance then 
contains. apan from f and f, themselves, their harmonics 
2/. 2/,, Jf. 3[,. etc., and also components of the form f-f,, 
f +f, , and higher order components. This is essentially what 
happens, for instance, when a normal crystal diode is used for 
frequency changing. The relatively strong local oscillator 
voltage at frequency J. modulates the resistance of the diode 
from low to high values, so that the weaker signal voltage 
at frequency /is convened to/- /, or/+ / 1• the intermediate 
frequency. 

It can be shown that this form or frequency changing 
always gives Jess i.f. output power than the input signal 
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Fia:. I. Ba11c theoretical circuit of a parametric amplifier u1in1 a 
Varactor diode. 

power, due to loss in the. modulated resistance. It is po~­
sible to frequency change 111 another way. If a reactance 1s 
modulated instead of a resistance, by a strong signal in the 
presence of a weak one. then the same output sidebands 
are produced, but it is now possible to obtain more power 
al the i.f. than is fed in at the signal frequency, although, of 
course, the i.f. power cannot exceed the sum of the applied 
signal and oscillator powers! Suppose that a device which 
possesses the property that its reactance changes with input 
voltage, and which we will call a varactor, is connected in the 
circuit shown in Fig. I. Note that the terminology is now 
different, J. being the signal and (J,+/,) the oscillator 
frequency. Tuned circuits a t / 1 and / 2 are connected across 
the device and some means is found to inject the local 
oscillator power of frequency ([, + /,) at the same time. 
An input power PL atfi p roduces an output power KP, at/2, 

the i.f., a nd if the conditions are correct, K may be made 
greater than unity. The circuit may now be looked upan as a 
frequency changer from/2 to f,. again using CJ.+/J as the 
oscillator frequency. The output power at / 1 becomes LKP., 
where, if the conditions are simultaneously favourable for 
both conversions, L is also greater than I. Hence, LK is 
greater than J , and if the relative phase conditions can be 

• 52 The Runs. Bushey Hclllh. Watford, Hcrts. 
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made correct, a given drive voltage a t J. across AB is fre­
quency converted twice to become a larger voltage at /, 
across AB, i.e., the device is regenerative at/,. By employing 
two separate couplings to the tuned c ircuit L1C,, power at 
frequency J. may be fed . into and then extracted from L,C1 
and if the couplings are adjusted correctly, amplificat ion will 
be obtained at f,. The circuit is obviously symmetrical inf, 
and / 2 and amplification could be obtained at / 2 instead, if 
desired. by coupling into and out of L2C2 instead of L,C,. 
Like all regenerative devices, such an amplifier has no true 
upper limit to the gain that can be obtained, and ultimately, 
as the performance of the double frequency changing effect 
is improved, the amplifier will break into self-oscillation 
at/, and/2 simultaneously. irrespective of the relative loading 
at each frequency. There is. however, a practical limit to the 
useful gain obtainable, for two main reasons. As the gain 
increases, so the stability deteriorates and the amplifier 
becomes unmanageable. Also, with increasing gain above a 
certain level, the bandwidth starts 10 fall very rapidly and is 
soon too small to be useful. 

A little terminology might now be considered worth 
while. The frequency / 2 is usually called the .. idler," perhaps 
as a flippant analogy with mechanical engineering! The local 
oscillator (/1 + f J is termed the .. pump " and f, is, of course, 
the signal frequency. 

Up to now, we seem to have a novel but. rather complicated 
method of obtaining r.f. amplification. What is the justifica­
tion for using a device of this type? T he answer is to be 
found in the great reduct ion in noise al v.h.f. and u.h.f. over 
normal receivers, particularly if the voltage-sensitive 
capacitor has only a very small component of resistive loss. 
It is difficult to show exactly why this occurs without Some­
what advanced mathematics, but it is essentia lly because 
of the lower operating temperature of a circuit element such 
as a voltage-variable capacitor, as compared with that of a 
hot-cathode valve, and also because of the low values of 
resistive loss that can be achieved. 

The most obvious major problem standing in the way o f 
utilising such a device would seem to be in the finding of a 
suitable voltage-sensitive capacitor, without which it would 
lack practical application. Fortunately, some semiconductor 
diodes, when biased in the region just beyond cut-off, show 
characteristics of the right type, due to variation in the width 
of the so-called " depletion layer" with applied voltage. 
T he shunt resistance of the reverse biased diode is of impor­
tance as this resistance represents r.f. loss. and being at room 
temperature, it generates noise. The shunt resistances of 
most d iodes exhibit one of two types of behaviour, when 
reverse biased, as exemplified in Fig. 2. Fig. 2(a) shows a 
gradual fall in resistance with increasing reverse voltage but 
in 2(b) the resistance remains high until suddenly it falls very 
ra pidly: the so-called "avalanche" effect. This latter 
behaviour is characteristic of voltage-stabilizing, or" Zener" 
d iode.s, and is obviously the better of the two for the purpose, 
provided that the peak-to -peak oscillator voltage swing is 

I 

FORWARD REVERSE 

(a) (b) 

v 
BREAKDOWN 
VOLTAGE 

Fi1. l. Characterittiu of semiconductor diode1. (a) Gradual. fall 
in resistance with increa.slnc reverie vo lta1e. (b) Zener diode 

1howina 11 avalanche" effect. 

RSGB BULLETIN JUNE, 1964 



limited 10 the Zener breakdown voltage. All true variable 
capacitance diodes have characteristics of this type and any 
junction diode intended for experimental use in a para­
metric amplifier should possess this property. 

Another ·• vital statistic" is the avai lable capacitance 
swing. The absolute maximum swing given by a particular 
diode is that produced between the condition just prior to 
reverse breakdown and that just before the start of forward 
conduction. For most v.h.f. and u.h.f. circuits, this need 
only be I to 3 pF at the most, and too large a value renders a 
diode unsatisfactory. The performance as a varactor also 
depends on the .. spreading resistance " Rs in the semi­
conductor material. In fact , if the minimum capacitance. is 
Cm1n, then the cut-off frequency /c, given by: 

I 
/ c = 2 C R ... [I) 

7r min • 

is a useful criterion of the usefulness of a particular diode for 
this application. T he value of / c should be a t least 2 or 3 
t imes the highest pump frequency to be used. 

Generally, it will be found that si licon junction diodes have 
the right sort of properties 10 be used as varactors. Ger­
manium junction diodes are less effective and point contact 
diodes of any type are virtually useless. The I N660 and 
SX761 have been used with some degree of success at 144 
Mc/s, but at 430 Mc/s and above, only lrue varaclors have 
given success so far. 

Choice of Freque ncies 
Now. what criteria govern the choice of pump and idler 

frequencies? To obtain regenerative amplification, theoretic­
ally it is only necessary for the pump frequency to be equal 
to the sum of signal and idler frequencies. In the simplest 
form of parametric amplifier. known as the degenerate 
type, the idler and signal frequencies coincide, o r at least 
the idler and signal modes arc supported under the resonance 
curve of a single tuned circuit, the pump frequency then 
being approximately twice both the idler and signal fre­
quencies. It can be shown mathematically [l I that the gain 
for a given bandwidth is increased and the noise figure 
reduced by using the highest possible pump frequency a t 
which the varactor being used is physically and electrically 
able to operate. Therefore the simple degenerate type of 
amplifier is not to be considered for serious applications. 
especially when the sort of difficulties which are likely to 
occur when the signal and idler frequencies are close together. 
a rc fully realized. For instance, the pump is usually a free. 
running oscillator, and as it drifts, signal and idler will pro­
duce a differentia l output of variable low frequency. Stabiliza­
tion of the pump frequency is difficult, as will be seen later. 

Circuit Organization 
It can be shown that to obtain amplification from a para­

metric device, the idler power must be fed into, and dissipated 
in, a substantially resistive load which, for low-noise opera­
t ion, should be kept at a low temperature. The simplest way 
to achieve this is to couple the varactor to a circuit resonant 
on the idler frequency, as in Fig. I. The two tuned circuits 
are in series across the varactor and each looks like a rel­
atively low impedance at the o ther's resonant frequency. 
Consequently, as the signal and idler frequencies are well 
separated, there is little mutual disturbance. How is the 
pump power to be coupled in? Although the pump 
and idler frequencies are reasonably close for desirable high 
pump-to-signal frequency ratios, it is clear that any attempt 
to couple pump power into the idler tuned circuit may well 
produce undesirable variable loading of the latter. Intro­
ducing a pump-frequency tuned circuit in series with the 
other two would probably lead to similar problems. The 
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difficulty is overcome rather neatly. The tuned circuits to be 
used in the upper v.h.f. region and at u.h.f. arc probably end­
capacity loaded transmission line resonators. Such a device 
has a fundamental quarter-wave resonance, but also of 
course, exhibits higher order modes characterized by adding 
numbers of complete half-waves to the open-circuited 

( Q) l=============:::i 

(b) --======== v --=-- 1 

~ v 
( c) <:::::::::: 

:-..:--.... I 
~ 

c:=:-=-.. c-= v 
(d) ::..._,,, ~ 
~ I 

Fia. l . Quarter .. wave line resonator •howin1 hither order modes. 

quarter-wave section (Fig. 3). Consequently. the resonant 
frequencies are represented by (111 I· /)/,,for /1 = I. 2. 3. etc .. 
where/, is the frequency of the fundamental resonance. The 
trick is simply lo use /j for the signal and one of the higher 
order modes to support the idler, tuning the pump frequency 
until a suitable idler resonance is found. As the pump 
frequency is the sum of the signal frequency f, and the idler 
(111 I /)/,,it is of the form (211 + 2) /,, for 11 = I, 2, 3. etc., 
i.e., the idler frequency is Jf; , 5f;, 7f;, etc. and the pump 
frequency is 4/,, 6f;, 8fj, etc. These relationships are only 
approximate because the quarter-wave open-circuited part 
of the line is foreshortened by the capacitance added across 
its end, according to the usual formu la: 

I 2r.I 
lr./C = Zo ta11 -~- .•. [2] 

where C is the end capacity, 
Z0 is the characteristic impedance of the line section 
I is the resonant length of the section. 

The signal power is preferably coupled into and out of the 
common tuned circuit at points where the idler is not loaded 
by the signal couplings (Fig. 4). If this should prove difficult, 
idler power can usually be prevented from entering the signal 
coupling circuits by the use of resonant chokes or even 
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(c) 
Fis. 4. Method of avoidinc loadin1 of idler by 1i1nal couplinc. 
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transm1ss1on line filter sections. Pump power is injected 
at the end of the varactor remote from the signal tuned 
circuit, using another tuned circuit of low characteristic 
impedance to provide an effective short circ uit at idler and 
signal frequencies. Some means must also be fou nd for 
connecting the varactor d.c. bias, and this can usually be 
arranged by constructing the inner conductor of the signal 
line in the form of a pair of concencric tubes, mutually 
insulated and having the b ias and the varactor terminal 
connected to the inner one. 

Parametric Amplifier for the 430 Mc/s Band 
It is now possible to decail the form of conscruccion o f a n 

actual parametric amplifier for the 430 Mc/s band. T he 
amplifier to be described is suitable for use with varaotors 
having minimum capacitances between abouc 0-4 and I ·2 pF, 

~·WIDE FLANGE 

but it can easily be modified to suit other reasonable values of 
capacitance. 

The main resona nt line is built in the form of a reccangular 
brass box as che outer conductor, with the inner conductor 
formed by a sandwich of three brass strips interleaved with 
two st rips of 0 ·006 in. thick polythene sheec. the assembly 
being bolted together using insulated Tufnol bushes and 
short 8BA brass screws. The outer two brass s trips have lugs 
bent outwards a t right angles to the strips and are bolted 
to the inside end wall of the box. A tag is left on the inner 
strip, insulated from the other two, and protruding through a 
rectangular slot in the wall of the box. This tag is used as the 
varactor d.c. bias connection. The active length o f the line is 
varied by means of a movable short-circuiting bridge, con­
structed as shown in Fig. 5(c). This is clamped in position 
in the line with four6BA, o ne-q uarter inch long, brass screws, 
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Fig. S (a). 
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Fig. S (b). 
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Fig. S (c). 

fig. 5. Construc tiona l details of parametric amplifier. (a) Outer 
case. (b) Inner conductor. (c) Shortinc b r id1e. (d) Couplin1 
loop mountin1. (e ) Pump choke components. (f) Input and output 

coupling loops. 

Fig. S (f). 
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Fis. 6. De tailed auembly of 1hortin1 brld1e. 

utilising the four narrow parallel slots in the walls of the box 
(Fig. S(a)). These slots, together with two wider ones betwee.n 
them, arc used to locate and fix the mountings for the input 
and output signal coupling loops (Fig. S(d)). 

The pump oscillator input socket, a Belling-Lee type, is 
mounted on one side wall of the box, remote from the short· 
circuited end of the main tuned line. The auxiliary strip· 
line, tuned to quarter-wave resonance at the pump frequency 
and termed the " pump choke," is also bolted to the side 
wall of the box. The inner connection of the pump input 
socket passes through a hole in the end of the line, being 
soldered thereto. The actual construction of the pump choke 
and its associated shorting bridge is clearly shown in Figs. 
S(e) and 6. Two small clips, bent from 2S s.w.g. phosphor· 
bronze sheet and bolted to the ·· hot " ends of the pump 
choke and the main tuned line respectively, using SBA brass 
screws, hold the varactor. The mounting rings for the input 
and output coupling loops are turned from I! in. diameter 
brass rod (Fig. S(d)) to which Belling-Lee sockets are bolted, 
the inner conductors projecting through clearance holes. 
Turned shoulders serve to locate the mounting rings in the 
wide slots in each side of the box. Two quadrantal circum­
ferential slots cut in each shoulder with the aid of an Abrafile 
allow the ring to be screwed loosely to the side of the box with 
6 BA brass bolts and nuts. This permits 90° rotation and also 
longitudinal travel over about one third of the length of the 
box. The loops themselves are made from i in. wide, 22s.w.g. 
soft copper strip (Fig. S(f)). fixed a t their earthy ends to the fiat 
faces of the mounting ring shoulders by screws fitting into 
SBA tapped holes in the la tter. The high potential ends of the 
loops are soldered to the inner connections of the Belling-Lee 
sockets. These operations can only be performed with the 
mounting rings in position in the box. 

Setting-up and Operation 
The first stage in setting-up the amplifier requires it to be 

adjusted to operate as a tuned filter at signal frequency with 
minimum insertion loss. To do this, the input loop is coupled 
to a matched source of signal (aerial or signal generator) and 
the output loop connected to the 430 Mc/s receiver. The 
varactor is then inserted and the main shorting bridge moved 
to its mid-way position and clamped. Varactor bias of the 
right polarity is connected between the bias supply terminal 
and the box proper, using the circuit shown in Fig. 7. A 
standard 3 watt carbon potentiometer may be used as a volt­
age control but a helical potentiometer allows much finer 
adjustmehts to be made. The bias is varied until !he line 
section is brought into resonance at 430 Mc/s, as evidenced 
by a pronounced rise in signal level at the receiver. If this 
cannot be done within the permissible range of varactor 
voltage adjustment, i.e., between zero bias and the break­
down point at which the meter begins to read, the shorting 
bridge setting is changed until it can. Then the bridge posi· 
tion, varactor bias, and both longitudinal and rotational 
positions of the coupling loops arc all adjusted for minimum 
signal transfer loss through the device. T his should be at the 
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most ldb as compared with direct coupling, and may, if 
the input matching of the receiver is rather poor, even appear 
to be negative in some cases! 

A suitable pump oscillator is now required. The lowest 
usable pump frequency for non-degenerate operation will be 
in the region of four times the signal frequency and the next 
higher one will be about six times, as previously explained. 
A small co-axial oscillator, perhaps wi th a D ET22 or 
TD03/ IO, giving a few hundred milliwatts output. with a 
variable output coupling and continuously tunable over the 
range 1500 to 3000 Mc/s should serve, and will enable both 
modes mentioned to be tried. Bo th anode and grid current 
should be monitored. The oscillator is coupled up to the 
pump input socket through a short length of co-axial cable, 
and the oscilla tor output coupling is slowly increased until 
the grid and anode curren ts begin to change slightly. The 
oscillator is then tuned very slowly through its entire range, 
taking particular care in the region within 200 Mc/s of the 
estimated pump frequencies. A setting should be found at 
which the 430 Mc/s test signal peaks up sharply. If this 
condition cannot be obtained, increase the coupling to the 
oscillator somewhat and try again. lt must be emphasized 
that extremely slow and careful tuning of the pump oscillator 
will probably be required to find a suitable idler frequency. 
Even when all possible care is taken. it may still be found 
impossible to locate a pump frequency giving rise to a peak 
in signal strength. If this is so, the most like ly cause is 
spurious loading of the idler either by the pump injection 
circuit or else the signal coupling loops. Try moving the 
pump-choke shorting bridge a centimetre o r so and changing 
the length of the pump input lead. If these subterfuges do not 
work, a lter the sizes of \he signal coupling loops. The fina l 
tour de force to prevent idler loading is to insert bandpass 
filters at signal frequency in the signal coupling leads, but 
this should not be found necessary. Suitable bandpass filters 
may be constructed from lengths of transmission line with 
periodic loading [2). 

Once the idler resonance has been located, systematic 
adjustment of the variables, i.e., line length, varactor bias, 

...,... 
9V : 
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Fis. 7. Circuit for determinina the open.tins biu of the Vara.ct.or 

input coupling, output coupling, pump power a.nd pump 
frequency, should be undertaken. With such a host of 
variables, many happy hours may be spent j ust " fiddling 
with the thing! " The most satisfactory method of checking 
progress is to use a weak, steady signal, such as that produced 
by a" Poor Man's Signal Generator" (3), and to measure 
continually the signal-to-noise ratio on a sensitive S-meter 
or similar instrument. Tt is almost impossible to measure the 
noise figure of a parametric amplifier directly using a cali­
brated noise source because of the difficulty in setting up 
the amplifier with a noise source as the feed. The easiest 
method of obtaining an estimate of the noise figure is to 
measure the signal-to-noise ratio on a weak, steady signal 
as suggested, and then to compare it with that measured on a 
receiver of known noise figure. .If the noise figure of the 
parametric amplifier is N, db, that of the receiver itself is 
N db, the signal-to-noise ratio using the parametric 
amplifier is S, db and that using the receiver a lone is S db, 
then : 

N1 = N - (S,·S) ... [3] 

It is essential, if this method is used, that both the receiver 
and the signal generator are accurately matched to the cable 

369 



impedance in use. These are rather awkward requirements 
to meet, as padding attenuators cannot be used to ensure 
this. Additionally. if the weak signal in use for testing is 
actually being fed through an aerial feeder, one must ensure 
that the aerial cable loss is at least a few db, otherwise the 
relationship [3) no longer applies: a given difference in noise 
figure between two receivers resulting in a larger difference in 
signal-to-noise ratio on a particular signal. 

As previously mentioned, with too great a pump power or 
insutllcient loading, the amplifier will usually break into 
oscillation, and it should be possible to reach this condition 
with a pump power of only a few tens of milliwatts. This is a 
rough test of the efficiency of the system. It is not possible. 
however, to obtain any measure of drive power by observing 
rectified current in the varactor, as most of these devices 
operaie correctly when not quite driven into conduction by 
the pump. Therefore some other method of power measure­
ment must be used. It will probably be found that, when hard 
pumping, the optimum bias setting for a varactor is very 
diffe rent from that when the circuit is operating passively. 
This is a useful check that the diode is being driven across 
most of its usable V/C characteristic by the pump. 

Typical measured results, using a Microwave Associates 
Type MA460C device are as follows: 

h = 435 Mc/s (signal) 
/ 1, = 2.450 Mc/s (pump~ 6/s) 

(f1.-fs)= 2,015 Mc/s (idler ~ 5fs) 
Gain 20db 
N.F. = I to 2db, estimated. 

Useful bandwidth = I Mc/s. 

The characteristics of the MA460C tested are: 
C~ = I ·9 pF (zero bias) 

C111111 = 0·6 pF (max. reverse bias) 
l o = 74kMc/s 
Et> = 13 V (breakdown) 

Although some limited success has been enjoyed in 144 
Mc/s degenerate mode operation (pump near 288 Mc/s) using 
ordinary junction diodes not designed for use as varactors, 
such as the IN660, IN661, SX761 , etc., these diodes were 
not found to exhibit detectable amplifying effects at 430 Mc/s 
signal frequency. The MA460C, however, was very satis­
factory in use, and in accordance with the maker's claims, 
it was found possible actually to pump it into the forward 
voltage region without degrading the noise performance 
appreciably. The usable bandwidth was increased consider­
ably under these conditions. 

Future Work 
It is anticipated that larger bandwidths and even more 

stable operation with the MA460 may be obtained by an 
alternative method of separating and dissipating the idler 
power involving the use of ferrite isolators. It is a lso hoped 
soon to test the new GEC SVCI I to SVCl7 series of 
varactors, which were not available when the original work 
was done. 

Although of only limited interest on 144 Mc/sand below, 
it is expected that parametric amplifiers will revolutionize 
work on and above 430 Mc/s. The reason for this is that 
although the best noise figures of normal receivers on 144 
Mc/s, 430 Mc/sand 1300 Mc/s are about 3db, 6db and IOdb, 
respectively, the parametric amplifier can show about I db 
noise figure on all these frequencies, so that a 2db apparent 
advantage on 144 Mc/s becomes 5db on 430 Mc/sand 9db 
on 1300 Mc/s. However, due to the very low noise tempera­
tures of aerials a t 430 and 1300 Mc/s, for most beam d irec­
tions, the advantage can be even greater than this, provided 
that the feeder loss between aerial and amplifier is negligible. 
i.e., Jess than O·ldb. This means that the parametric amRlifier 
must be coupled directly to the aerial to show its full advan-
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tage which could then be about 9db on 430 Mc/s and no 
less than I 5db on 1300 Mc/s, over the best conventional 
receivers now available, also, of course, when mounted 
d irectly at the aerial feed-point. 
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Special Events Stations 
Magnus Radio Society wi ll be operating GB3NRC in 

Newark Town Hall during a Hobbies Exhibition sponsored 
by Newark's Rotary Club from June 10 to 13. The station 
will transmit on 20, 40 and 80111, according to the following 
schedule: June 10, 6 to 9 p.m., June 11 and 12, 2.30 to 9 p.m., 
and June 13, 10.30 am. to 8 p.m. 

The Royal Signals will be celebrating their anniversary. 
" Princess Royal Day," from June 26 to 28, and the Royal 
Signals Amateur Radio Society will be operating GB3RCS 
during this period. A.m., c.w. and s.s.b. will be used on 
either 14 Mc/s or 21 Mc/s between 8 a.m. and midnight on 
June 26 and 27, and from 8 a.m. to 8 p.m. on June 28. 

A station using the call-sign GB3GP will be operating on the 
h.f. bands during the International Patrol Leaders Weekend 
on June 13 and 14. This event will be taking place at Gilwell 
Park. Chingford, Essex, and participation by an amateur 
radio station was organized by a new group being formed at 
Baden Powell House. 

GB3WYE will be in operation during the Wye College 
Cricket Week from Wye College (University of London), 
Ash.ford, Kent. Activity will be on 160 to IOm, particularly 
on 80m, from June 24 to July I. Contacts with other 
University and School stations will be welcome. and also 
SWL reports. Reports should be sent to A. M. Pomfret, 
G3LZZ, at the above address. 

The Northern Heights Amateur Radio Society will be 
operating G30MM/A oo the following dates: June 6 
(Halifax Charity Gala), June 27 (Forest Cottage Gala), 
August I (Warley Charity Gala). August 8 (Halifax Agri­
cultural Show), August 15 (Crossleys Carpets Gala). 
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Single Sideband 
By G. R. B. T H ORNLEY, Gl DA F • 

MANY amateurs feel they do not have sufficient con­
structional experience 10 build a complete amateur 

band receiver and gel it 10 work properly. They arc also 
diffident about delving into the works of their AR88 CR JOO 
or similar receiver. in case they do something wJong and 
pe_rhaps make it worse. instead of belier! Notwithstanding 
tlus, they are prepared to have a go a t building a relatively 
simple item of equipment such as a crystal controlled con­
verter so long as this can be built as a separate unit. 

Most of the ex-service receivers have adequate band­
spread and frequency stability on the lower frequency bands. 
lf the receiver is used as a tunable i.f., following a stable 
crystal controlled front-end, it is possible 10 mainta in these 
advantages while receiving on 20. I 5 or I Om. Additionally 
the signal-10-noise ratio, the overall sensitivity and the cross 
modulation performance is determined by the converter, and 
with modern valves and techniques this can be made much 
better than that of the main receiver. 

A recent correspondent suggested that the front-end of the 
G2DAF Communication Receiver would make an excellent 
converter and that the tunable i.f. of 5·0 lo 5·5 Mc/s would 
be a suitable range in regard to stability and bandspread for 
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most of the general coverage receivers in common use. This 
appears to be an excellent idea because not only will the pro­
posed front-end make a good convener. but the experience 
gained is likely to give the right kind of confidence to en­
courage the builder to go ahead and build the rest of the 
G2DAF receiver.t 

A Crystal Controlled All Band Converter 
An additional advantage of using the G2DAF front-cnt.l 

is that ready wound coils are available as a set from Elec-
1roniques (Felixstowe) Lid., and this eliminates the major 
difficulty- for some- of making coils and gelline 1he wind-
ings right for each of the six bands. -
Th~ only difficulties remaining are the lwo always associa­

ted wuh an oulboard unit coupled into a sensitive receiver. 
These arc: 

(i) the correct impedance match between lhe output or the 
converter and the aerial input of the receiver. and 

(ii) preventing i.f. breakthrough, i.e. a method of coupling 
that will not pick up stray signals over the tunable i.f. range 
of 5·0 to 5·5 Mc/s. 

Both these dillkullics can be overcome by using co-axial 
cable as the coupling medium. correctly terminated with 
screened plugs and chassis sockets. These items arc freely 
available as TV components for 75 ohm impedance. 

Al the lime the Co1111111111icatio11 Receivers manuscripl was 
wriuen in 1959 il was considered worth while to use a cascode 
r .f. stage because of its improved cross-modulation perfor­
mance. Since that time however, worsening propagation 
conditions have made amateur signals weaker and the 
commercial teletype signals very much stronger. Manv 
commercial point-to-point networks have moved down fro1i1 
the higher frequencies and are now in and around the 80m 

T EST 
POINT 

HT+ _ _,,....,'ovKv.,...-
200-250V 

0 
0 

6·3V 
I A 

HEATER CIRCUIT AND RF BY-PASSING. 
ALL CAPACITORS ARE HUNTS TYPE W99 
o.Ol}'F 400V 

0 
0 

o SS 

56 

S7 

0 

0 

0 

CRYSTALS 
FOR EACH 
BAND - SEE 
TABLE I 

Fir. I. Circuit dia1ram of the G20 AF h.f. bands crystal controlled converter. For clarity. only the -40m band coils are shown. and 
the common connectina points for the other ran1·es are indicated by heavy line.... 
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CHASSIS 
12"x s ·x zl/z" 

AERIAL SOCXET 

too kc/s 
CRYSTAL 
IF REQUIRED 

CALl8RATION 
OSCILLATOR 
IF REQUIRED 

band. In order 10 overcome 
their own propaga1ion problems 
power has been increased and 
many stations are using elabo­
rate rhombic arrays giving a 
considerable effec1ive radia1ed 
power gain. Notwithstanding 
these much more difficul1 recep­
tion conditions- pariicularly at 
night on 1he 80m band- ii has 
been lhe writer's experience over 
the years chat when cross-modu­
lat ion did occur, it was never 
in t!ie rJ. stage, but was always 
in the following converter. In 
addition to this, improved per­
formance r.f. valves such as 
the 6BZ6 and lbe 6DC6 with 
more linear characteristics are 
now readily available from RCA 
in this country. 

Fie. 2.. The top view of the chassis 1howinc the 1uc1e1ted po1itionin1 of the major components. 
Provision has been made for eieht crystals and eieht oscillator coils, which enables three 500 kc/s 
1ection1 of the IOm band to be covered. If all the- r"'n1e1 are required, the switch bank1 S I to S7 will 
be I pole, 8 way woafers, with the three- I Om contacts of SI to 54 strapped to1ether, and connected to 

The criginal receiver used 
a 6BE6 mixer; again improved 
valve types have been developed- particularly in the r.f. 
double triode range. An ECC85 has an excellent conversion 
gain, very low noise output, and much superior cross-modu­
lation and overload performance. It is therefore logical to 
abandon the cascode and the multi-grid frequency changer 
and use a 6BZ6 r.f. stage and an ECC85 double triode as the 
mixer. lt is also assumed that at the present very competitive 
prices, most constructors will be prepared to purchase new 
current production crystals correctly ground for optimum 
operation on the required frequency. Accordingly a second 
ECC85 valve is used as a fundamental or overtone oscillator. 
This ensures that there is less risk of harmonics from the main 
receiver v.f.o. beating with the convers ion oscillator ou1pu1 
frequencies and producing birdies. 

Circuit Details 
The comple te circuit is shown in F ig. I and a suggested 

chassis layout in Fig. 2. Lt will be noted that the r.r. stage is 
suppressor-grid neutralized by feed-back controlled by adjust­
ment of the 500 pF compression trimmer capacitor. This 
necessitates isolating the frame of the first section of the two 
gang prcsclector tuning control from the chassis, but iJ. is 
well worthwhile as an effective aid to complete stability on all 
bands. Any regeneration in the r.r. valve would not only ruin 
1he signal-to-noise ratio, but would give excessive stage gain 
and cause cross-modulation and overload of 1he following 
converter. A stable r.f. stage without tuned circuit damping 
is an essential requirement if optimum image rejection and 
weak signal performance is to be obtained. 

TABLE I 

Band Mode 
Output 

Frequency 

160 Fund3.mental 7,000 kc/s 

80 Fund~mcntal 9,000 kc/s 

~o Fundamcnt3I 12.500 kc/s 

20 Thir"d 0YCr"tOnc 19,500 kc/s 

15 Third Overtone 26.500 kc/s 

10 Third Overtone 33,500 kcls 

10 Third Overtone 34,000 kcfs 

10 Third Overtone H,500 kc/s 

All crystals FT2~3 typo holder with t in . pin 
spacing for series resonance operation . 

the appropriate IOm band coil. 

It wi ll be noted that the mixer circuit (V2) is unconven­
tional and it may be new to some constructors. The first 
half of the valve taking the required input signal is a cathode 
follower, coupling into the cathode or the second half. This 
section of the valve receives the heterodyning input from the 
crystal oscillator VJ. This type of converter operates well 
with a relat ively small. injection voltage, I to 2 volts r.rn.s. 
being ample. Potential for the second anode is fed through 
the output circuit and it will be noted that the small value of 
h.l. required is obtained froli\ a potential divider comprising 
two IOK 2 watt resistors directly across the main h.t. rail. 
To obtain optimum low noise performance it is very neces­
sary that the valve is fed as shown ; the potential divider must 
not be omitled. The cathode resistor shown of I K o hm is 
an average value. If a noise generator is available it is worth 
while trying other values between 560 ohms and 2000 ohms 
to obtain the be.st noise figure. 

Switch banks SI , S2, S3, S4, SS. S6 and S7 are standard 
Yaxley type single pole six way without shorting plates and 
may be either paxolin or ceramic. They can of course be 
more than six way if it is required to accommodate three 500 
kc/s sections of the ! Om band. The switch S4 was filled in the 
original design to select tapping points on the 20, 15 and !Om 
band anode coils to keep the stage gain more nearly constant 
aod maintain the accuracy of the S meter reading. If required 
it can be left out of this circuit and the 100 pF grid capacitor 
of V2 taken directly to the anode of VI in the usual way. 
All switch banks arc of course ganged together on a common 
shaft. 

For 1he sake of circuit clarity the 40m band coils only are 
shown in the circuit diagram. To help the novice the 
common connecting point for a ll the other coils is shown as a 
thick horizontal line. 

VJ is a conventional Uutler oscillator except that both 
sides of the crystals arc switched- this prevents the capacita­
tive load of the unused crystals unbalancing the cathode 
circuit and gives a belier output voltage into V2, particularly 
on the 26·5 and J3·5 Mc/s ranges. Either a I mA meter or a 
voltmeter can t>e connected between the TEST 'POINT and 
earth, the 1rimm.;r across each of the oscillator anode coils 
being adjusted for resonance at the required frequency; 
this will coincide with an increased reading on the meter. 
The meter deflection is quite sharp and this is therefore an 
easy method of adjusting this type of oscillator. 

The output circuit of V2 is an inductance LJ resonated 
with a fixed capacitor of J3 pF and lop capacity coupled 
through a Philips 2 ro 8 pF trimmer to the output trans-

(Continued on page 376) 
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Introducing the 
V.H.F. Transverter 

By T . P. DO U GLAS, M.B.E., Assoc.l.E.E., G3BA* 

D URING the las t 15 years or so, circuit design of amateur 
v.h.f. transmitters in Lhis country has altered very lit1le 

and the valvearrangements used during the late forties are still 
much the same today. Perhaps the old 832 and 8298 double 
tetrodes have been replaced by the more efficient QQV03/20A 
and QQV06/40A, but a typical line-up still consists of a 
crystal oscillator, several multipliers, a buffer amplifier and 
tben a fina l p.a. 

For the bands between 1 ·8 and 30 Mc/s, however, Lhere 
have been quite spectacular changes in transmiuer design 
using extremely sophistica ted circuits and ingenuous 
mechanical layouLS. The growth of s.s.b. has certainly been 
a contributory factor to a ll this progress and its gain in 
popula rity has been brought about by the never ending 
search to accommodate more and more amateur operators 

IH - 146Mc/s 

ft f 
AMPLIFIER MIXER 

116 Meis 

CRYSTAL 
OSC AND 

MULTIPLIERS 

28- lO Meis 
CONVERTED 
SICNAL TO 
HF RECEIVER 

CRYSTAL 

Fla. I . Block diaaram of cryst.al-controlled receive,. converter. 

inside the frequency allocations which have tended to shrink 
rather than expand over the years. V.h.f. band occupancy 
has never reached anything like the proportions exper ienced 
on the l.f. and h.f. bands, but nowadays, during contests and 
periods of abnormal propagation, the v.h.f. bands, particu­
larly 2m and 4111, are packed to bursting with stat ions and 
QRM can be a lmost as bad as on 80111. Much of this QRM 
is brought about by the use of crystal control and the 
government surplus spot frequency crystals so cheaply avail­
able. The v.h.f. zone plan is a very admirable thing and works 
well for most of the time, but it is difficult to find a clear 
frequency for "one"s own ·· these days in some zones, and 
it must be obvious to forward thinking amateurs that the 
days of rigid crysta l control are numbered and some means 
of moving about a t least within the zone with perfect 
stability is urgently required. 

Many opera tors below 30 Mc/s, the writer believes, would 
like to try v.h.f., possibly as a complement to their h.f. 
interests, but they are often deterred from making any 
anempt because they fear that activity is a lmost non-existent, 
or because of the apparent technical complexity, or because 
they know full well that v.h.f. operating is reminiscent of the 
late thirties with c rystal control and " searching the whole 
band " as the order of the day. On the first po int I would 
refer the reader to Four Metres and Down ; the activity 
reported therein is surely enough proof that the phrase 
" there is nobody to work " is quite unfounded. V.h.f. con­
struction practice is certainly no more complex now than 

• 14 l Russell Dank Road, Sutton Coldfkld, Wnrwickshirc. 
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currenL work for h.f. sideband. You can see the point 
of the h.f. man who has nice equipment with all the modern 
a ids and facil ities to make for sensible operating, if he 
virtually has to go back to the pre-war era again with " old 
hat·· equipment and a•· fist of rocks." 

A Modern Approach to V. H.F. Operation 
The purpose of this article is to try to present the case for 

a more modern approach to v.h.f. work and to show how 
easy it is to make use of existing h.f. equipment of proved 
reliabilily and performance as the prime mover for v.h.f. 
transmincrs yet retaining all the facilities of the h.f. installa­
tion such as vox, BK, press-to-talk, s.s.b., a.m., f.s.k ., c.w., 
n.b.f.m., in addit ion to the great advantage of stable v.f.o. 
control to permit in-zone QSY and nening, if need be. For 
readers who have not been particularly v.h.f.-minded up to 
now, 1 would like to deal with one or two elementary aspects 
of v.h.f. technique which might help them to understand 
more clearly the process of frequency translation, i.e. the 
conversion of a transmission from one band to ano ther by 
mixing. 

Early v.h.f. receiving equipment was quite self-contained 
and used perhaps three or four stages rather like the o ld 
straight receiver. These ··rush boxes" gave way to the 
converter plus communications receiver combination, the 
idea being to conve rt the v.h.f. signal desired to a much 
lower frequency which lay within the range of the current 
popular communications receivers and thus impart to 
v.h.f. reception the facilities enjoyed by h.f. enthusiasts. 
These converters usually consisted of an r.f. stage, a mixer 
and a variable oscillator and were very efficient except fo r 
U1eir rather poor frequency stability. N~xt came the crystal­
controlled c-0nverter and the stability problem was cured. 
The idea of a crystal-contr;Jlled front-end has now spread to 
the h.f. communications sphere and the most modern 
receivers use this v.h.f. inspired technique. So we have had 
the gradual process of making v.h.f. reception as easy to 
tune and opera te as on the lower frequency bands . Now, 
it might well be asked, if you can do 1his sort o f thing. for 
reception, might you no t reverse the process and apply ll to 
transmission? And this is exactly what can be done and l 
feel sure that the method to be describ~d will be typical 
of the pattern of v.h.f. transminer dcsign for lhe future. 

The T ransverter 
The device for transmitter conversion is popula rly known 

in the USA as a transverter and this name will probably 
stick, as it expresses quite well the purpose of the unit, which 
is, a fter all, a transmiuer converter as opposed to tbc belier 
known receiver converter. 

So much for the history lesson, let us now turn on to some­
thing more prac1ical and see how best we ~an ach~cve .this 
new arrangement. Reference to the block diagram 111 Fig. 1 

POWER 
AMPLIFIER MIXER 

116 Meis 

CRYSTAL 
OSC AH O 

MULTIPLIERS 

28-30 Mc/s 
HF 
TRANSMlnER 
RF DRIVE TO 
MIXER 

CRYSTAL 

Fia. 2. Block d iaaram of crystal-controlled transmitter converter. 
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,.-----------, NORMAL CRYSTAL 
I CONTROLLED 
: VHF CONVERTER 
i/ 
I 

u~1. ~ : 
:~--H-f-~ 
1 RECEIVER 

28-lO Meis 

Fia. J. Block dia1ram of c rystal•contro lle d t ran1verter. 

will show first of a ll a simple basic c rystal-controlled receiver 
converter. In Fig. 2 the essentia l parts for a transmitter 
converter arc shown and the reader will note the sim ila rity 
between the two drawings. As there is a common factor 
between the two combinations, namely the c rystal control 
chain, the third block diagram, Fig. 3 shows a combination 
which saves duplication of the crystal chain. T his last 
d iagram then gives the essentials of a v.h.f. transverter as 
being a device which can work both a s a translator of v.h.f. 
received signals down to h.f. and of h.f. radio frequency 
energy up to v.h.f. The basic concept is as simple as that, but 
let us see how we can put this idea into practice. 

The 2m band is 2 Mc/s wide, from 144·0 to 146·0 Mc/s, 
as more or less is the I Om band from 28 to 30 Mc/s (actually 
28-29·7 Mc/s), and it is quite o bvious that here we have a 
ready made h.f. band to act as a conversion channel. Nearly 
all modern amateur transmitters cover !Om, and so do 
receivers, and, generally speaking, their stability is adequate 
for the mode used. If we do not further impair the stability 
in the tra nsvcrter, and this is unlikely with good crystal 
oscillato r design, then the stability of the h.f. receiver and 
transmitter will be imparted to the v.h.f. equipment, as no 
muhiplication of the signal frequency is used. 

J can see some of you busy men sighing that this is all very 
well, but there is no time to make all this s tuff for v.h.f., and 

British ma nufactureavailable,although some may wel L bein the 
planning stage or in early production. I would really prefer 
to make the transvertcr as a single unit, but l have mentioned 
the foregoing as a suggested means of gelling going quickly 
with the minimum of home-brew, but do not take too much 
r.f. o ut of the oscillator chain o r the commercial boys will be 
after me for dei;rading their converter performance, and you 
only want a sniff of r.f. anyway into the next unit's amplifier 
stage. 

Fig. 4 shows the essential part of the circuit diagram for a 
transmitter mixer, but before we get immersed in fine detail 
let me explain a few things about it. It will be noted that we 
have an amplifier for the conversion frequency from the 
crystal-controlled chain which would normally feed the 
receiver mixer. The purpose of this is to isolate the whole 
family o f frequencies living in the crystal-controlled chain 
c~mpartment a~d s~ that by loose inductive couplings and 
h igh Q tuned circuits we can get down to the conversion 
freq uency only for passing on to the mixer input. 

T he next vital thing which we have to do is to ensure t hat 
the signal drive from the h.f. rig is free o f harmonics. If it 
is nol there will be coincident beats, side by side wanderers 
and other carrier followers which are not wanted. T he 
harmonic cancellation is done by making the mixer balanced 
and feeding the signal frequency on to the common cathode 
of a miniature double tetrode, taking the output at v.h.f. 
from the anodes in push pull. T his means that the grid 
circuit has to be connected in push pull also but this presents 
no problem and is in fact convenient, as the conversion 
frequency, being fixed tuned and the cathode load of the 
drive frequency resistive, a change in frequency can be done 
without tuning adjustment of any of the m ixer input stages. 

Having obtained just the two wanted frequencies into the 
mixer we should for all practical purposes have F, (conver­
sio n fre((uency) + F2 (signal frequency); F, - F. and F, at 
the output o f the mixer. If we tune to F, + -F2 with a 
reasonably selective circuit in the a node we can easily dis­
criminate against the o thers which are no t required. F, will 
be at least - 40db down at the mixer output a nd after the 
following stages have been added no F, will be radiated at all. 
Correct operation of the mixer is essentia l for linear output 
and the anode current of the mixer when conversion fre­
quency drive is applied sho uld be adjusted by the drive 
contro l potentiometer to 23 mA with 300V on the anode. 
A stabilized voltage o f 150 was chosen for the QQV03/ l O 
in this instance. Note that the o utput r.f. is link coupled to 

anyway why spoil commercial 
equipmen t with home-brew 
a ttachments . A ll right, we will 
not argue, you can go out and 
buy a first class converter for 
2111 with a 28-30 Mc/s output 
for a modest price and its per­
formance will be up to the best 
home-brew equipment. By this 
means you will have got over 
one piece o f constructio nal 
work, the converter, which 
includes the crystal control 
chain. So, if you can bear to 
drill a small hole in the conver­
ter chassis it would not take too 
much effort to pass a loosely 
coupled link from round the 
oscillator chain o utput induc­
tance and take it via a short 
co-axial lead to the next unit. 

MULTIPLIER AM PLIFIER BALANCED MIXER 

This you will have to make, as. 
at the moment. there are no 
commercial transverters of 
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4XI 50A'sora pairof4CX250B's 
to full output, all running in 
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class ABI. This will take any 
modulation method through it 
and is the nice easy way of 
converting your favourite opera­
ting mode from h.f. to v.h.f., 
whether it be a.m. or s.s.b., 

: 10- ISOpF : TERMINATION 
I AIR-SPACED I 
: VARIABLE : c.w. or f.s.k. 

A word of advice however for 

Fie. 5. Method of attenuatlns hi1h level r.f. drive to m ixer. 
the man new to lincars and 
their operation; if you wish 

the following amplifier stage and this should preferably be 
preset but adjustable. 

The level of signal frequency from the h.f. transmitter 
required is just under JO volts r.m.s. swing across 75 ohms and 
will just cause the mixer anode current to rise about I mA 
at the most. T hese are the main points about the mixer, and 
they have been detailed as so much depends on understanding 
1he reasons behind the choice of circuit, type of mixer valve 
and operating conditions to o btain correct and o ptimum 
performance. 

C hoice of Amplifier Circuits 
At this stage we might discuss briefly the possible choice of 

amplifier circuits with which to follow the mixer and also 
how we obtain the right signal frequency level into the 
mixer. Taking amplifiers first, we have two main choices 
open to us for increased power level : one is a single linear 
amplifier whilst the other is a normal class C stage with 
anode and screen modulation ff a.m. is desired. 

The o utput from the mixer is more than enough to drive 
valves of the type such as the QQV06/40A, a pair of 

HT+ IOSV 
STABILIZED 

IOK 

to run a.m. remember that the 
peak inpul of a QQV06/40A with 600 volts o n the anodes 
for example will be about 120 watts, i.e. this is the positive 
peak value reached at 100 per cent modulation. The r.f. 
carrier therefore must be 6db down on this, i.e. quarter of the 
power. A 120 watt input in ABI will represent 60 watts 
r.f. output peak or 15 watts of carrier al the most, therefore 
do not expect to set the heather on fire with this sort of power 
unless you sit on lop of a hill 600 fl . high a nd use an 8-ovcr-8 
beam aerial! 

In the second method, which I strongly advocate for a ll 
those who have not yet used s.s.b., lhe output of the mixer 
drives a small buffer stage using a QQV03/ 10. This is then 
link coupled inlo the final amplifier which is operated under 
class C conditions. 

Taking the QQV06/4-0A again as example: if it is in class C 
at an input o f 100 watts carrier, this will be 400 watts p.e.p. 
input at 100 per cent modulation positive crest value, or 
translated into r.f. values, approximately 60 waus r.f. carrier 
with 240 watts p.e.p. r.f. output. With lhis 6db increase in 
output power you will make a much more noticeable impact 
on the band. But it does not pay to get too cock-a-hoop 

'Li 
VOX RELAY 
AUXILIARY 
CONTACTS 

IOK 

HT+lOOV 

10.n 

"" 

19·lSMc/s l8·70Mc/s 116·1 Mc/s 28- lOMc/s 
H~~n~E·-4--~i--~ .... --vvv-.,..,...-

Fis. 6. Circuit diacram of cryau.I controlled 
transmitte r mixer 1howin1 method of u1in1 
the s;ame 01cillator chain for receivln1. The 
0·00 I µ. F by-pau capacitor In the cathode cir• 
cult of the QQVOl-10 output valve 1hould be 
connected directly aero!" the l ·S K ohm 
cathode resistor, and not from cathode to 

earth as shown. 
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about the wonders of lincars until you know how to work 
them to best advantage. The second method will cope with 
all modes except s.s.b. and is the best buy for most amateurs 
who have not tasted the fru its of s.s.b. 

Drive and Power Requirements 
The drive requirements from the h.f. rig are rather modest 

and a watt of r.f. is not very much, particularly if it is 
derived from one of those " l"ll slay you " power amplifiers 
so common nowadays. However, if you are going to operate 
on v.h.f. take things a little easy first of a ll , and get your 
r. f. from an early stage, such as ihe driver for tbe final of 
the h.f. rig. If you do this, you will have the right amount of 
r.f., more or less, to drive the transvertcr without needing to 
use an attenuator. 

l.t does not take much imagination for the average amateur 
to devise a means of taking the p.a. power supplies to the 
v.h.f. final amplifier and buffer stage-a simple way often 
is to use a valvebase plug to go into the normal h.f. p.a. in 
place of the output valve or valves, so leaving all the metering 
and function switches exactly as they are meant for use on the 
h.f. and l. f. bands. If you do not wish to make any modifica­
tions to the main rig then you will have to work the h.f. 
transmitter into a dummy load (what! you don't use one?), 
and then attenuate the voltage across the dummy to the 10 
volts r.m.s. or so required. Fig. 5 shows a suggested method 
that has proved useful in the past. 

The transvertcr power supply requirements arc VCfY 
modest and a small receiver power supply unit will be more 
than adequate. If you have to use separate power supplies 
for the v.h.f. fina l then sec that you obey the rules, particu-

Single Sideband continued from page 372 

former IFTI. These two circuits form a wideband coupler 
with an impedance step-down al the outplll socket of 75 
ohms. LI is 75 turns of 36 s.w.g. enamelled wire close wound 
on a Neosid or Aladdin 0·3 in. diameter former with a dust 
core and 2t in. x 1B· in. x 1~ in. aluminium can. lFfl is 
identical to LI except that it has a secondarY winding of 3 
turns of 24 s.w.g. enamelled wire tightly coupled at the cold 
end of the primary. The correct bandpass characteristics are 
obtained by fu lly unscrewing the 2 to 8 pf Philips trimmer 
(minimum capacity) and peaking both dust cores for maxi­
mum output at exactly 5·25 Mc/s. The Philips trimmer is 
then screwed in (increasing capacity) unti l the response at 
5·0 and 5·5 Mc/s is not more than 3db down. Once the dust 
cores have been set al 5·25 Mc/s they must on no account be 
touched again- a ll adjustment in regard to the required 
500 kc/s bandwidth must be made by adjustment to the top 
coupling. The final value should be around 5 pF. 

VCI and VC2 arc the tuning capacitors taken from a 
surplus RF27 unit. These can be obtained as new items from 
Home Radio of Mitcham or other BULLETIN advertisers and 
arc manufactured by Wingrove & Rogers Ltd. (Polar Type 
C28-1 4 1-1 2/.015). Both capacitors arc coupled together 
with an Eddystone 529 flexible shaft coupler and mounted 
on an insulated base which may be paxolin or Perspex or 
well seasoned hardwood with the frame of the fi rst section 
taken to an insulated feed-through bush connecting to the 
500 pF neutralizing capacitor; tlte frame of the second 
section is connected to a soldering tag bolted to the chassis. 

lt is most important that the converter chassis and the 
main receiver chassis are connected together with a co-axial 
cable screened throughout its length. Jf the main receiver 
docs not have a screened aerial input socket, this should be 
fitted and the centre pin connected in parallel with the exist­
ing aerial terminal. The Belling-Lee co-axial socket Type 
L.604S is very suitable. 

Power supply requirements for the unit are verY modest, 
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larly so if the s tage is operated as a linear-it pays in the 
long run and we want to keep the standard high on v.h.f. 
you know! 

A Complete Transverter 
For those who wish to roll their own complete trans­

verter Fig. 6 is the important part of the circuit of the unit 
at G3BA which is for both 2m and 4m. All supplies and the 
s ignal input are paralleled but the supply lo the heaters of 
the transvertcr valves arc switched in each half section. 

A few points, however, before you rush out to make a 
transverter; v.h.f. working is most satisfying, but Like so 
many things you have to do the job properly. The weak spot 
lies in the aerial, and, unless you have the necessary test 
gear available to line up any home-brewed efforts at aerial 
design which you may fancy, then I do suggest you get a 
proved commercial beam right at the beginning. This means 
you will possess an aeria l of known standard and no doubts 
need exist as to its functioning. Having got the aerial, spend 
your money wisely on the best co-axial cable you can afford, 
and lastly get the aerial up outside as high and in the clear 
as possible. 

With a sound aerial system and a reasonable location, I 
am sure you wi.11 take to v.h.r. Let us sec if we can introduce 
the efficient methods of operating such as we arc accustomed 
to accept as current practice on the l.f. and h.f. bands such 
as vox, BK-in and press-to-ta lk and by example help to reduce 
the number of t ime-wasting monologues reminiscent of the 
early days of radio. Lastly 1 should say that, like a car, a 
v.h.f. v.f.o. can be dangerous so take it carefully, and do not 
switch about a ll over the place; st ick to your zone. 

6·3 volts at I amp for the beaters and 200 to 250 volts at 10 
to 15mA for the lu . Most receivers will stand this small 
additional drain and the unit can be fed directly from the 
existing power suppl)'. The r.f. bypass capacitors shown 
across the h.t. and heater connections should not be omitted 
- this is to ensure that there is no unwanted signal pickup 
on the connecting leads between the converter and the main 
receiver. 

In regard to performance this unit is capable of a measured 
noise factor-on any of the six bands- of 5 to 6db; this is 
equivalent to a 20db signal-to-noise ratio for about J ,,v 
signal input at the aerial terminal. The image and i.f. 
breakthrough reject ion is beuer than 60db and the cross­
modulation and overload performance much superior to 
that of a conventional receivc.:r. On the odd occasion when 
cross-modulation might be experienced under the difficult 
night conditions on 80m, this can be completely cleared by 
backing off the RI' GAtN control. 

l t must be appreciated that cross-modulation can occur in 
the main receiver if the input signal is strong enough to over­
load the second r.f. or the frequency changer valves. This 
applies particularly to AR88s or C RI OOs with two stages of 
r.f. amplification. Keep the r.f. gain control turned down, so 
that you are using as little amplification as possible between 
the frequency changer of the converter unit and the frequency 
changer of the main receiver. If in doubt put a Belling Lee 
L.729/24 or L.729/36 co-axial attenuator between the con­
verter connecting cable and the main receiver aerial input 
socket. 

A ready made, machine pressed box chassis 12 in. x 
5 in. x 2t in. of 18 s.w.g. aluminium with a bottom cover 
plate may be obtained from N.W. Electrics, Great Ancoats 
Street, Manchester I. 

Suitable crystals with FT243 type holders and ! in. pin 
spacing may be obtained from Cathodeon Crystals or 
Quartz Crystal Co. Ltd. The required frequencies and modes 
of operation arc given in Table J. All crystals should be 
ordered for series resonance operation, and fundamental or 
third overtone operation should also be stated. 
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A CHRONICLE OF EVENTS ON THE HF AMATEUR BANDS 

By R. F. STEVENS, GlBVN• 

AN increasing number or complaints arc reaching Society 
Headquarters that the c.w. ection or the 3·5 Mc/s 

band. i.e. 3500 to 3600 kc/s . is being used by telephony 
~tations. These complaints arc backed by details of times. 
call-signs and exact frequencies. and cannot be dismissed as 
hearsay evidence. Further, listeners 10 the Society News 
Bul letins complain that the transmissions on th is band suffer 
~cvcre in terference, and one or our Northern correspondents 
names a Warrington station that. in so far as he was con­
cerned. ruined three readings or the news bulletin. 

The European Band Plan set out below is a voluntary 
arrangement and was again agreed at the Malmo Conrercnce 
in 1963 amongst IARU Region I Societies. ll is pointed out 
that in a number of countries. no tably the USA, band 
division by mocks is governed by the amateur licence and 
a ny infringement is dealt with accordingly. It would be a 
mailer or great regret if this state of affairs ever came to pass 
in the UK and would demonstrate that amateurs are unable 
to obtain order in their own house. With regard to the News 
Bullet ins surely the six kc/s of the 3·4 Mc/s band can be 
spared from QR M (often believed to be deliberate) for the 
short time whilst the Bulletin is read. 

The new Amateur <Sound) Licence A will come into 
operation a~ from J une I , 1964. and the document will come 
into posscs~ion of operators when the station licence is 
renewed. Careful reading is advised, and users of s.s.b. in 
particular should note an addition in Section 9(2) in which 
lhc new licence stales that " when the period or use exceeds 
15 minutes the call-sign sha ll be repeated a t the commence­
ment or each succeeding period of 15 minutes ... Further, it 
is now clear beyond doubt that if a station changes location 
to anoth~r country with in the UK. either pcrmancotly or 
temporarily. then the prefix leuer must be varied appropria te 
to the ~cw. location. e .g. if G D2XYZ operated temporarily 
from Birmingham then the correct call is G2XYZ followed 
by the relevant suffix. 

N ews from Overseas 
A news item from W IBB gives the information that the 

Japanese authorities have granted permission for JA 
stations to use Top Band specifying a power of 200 walls on 
R spot frequency of 1880 kc/s. Only a small number of 
licences arc expected to be granted. This concession follow~ 
months of tes ts to determine non interference with Loran: 
the principal negotiator was JA I CR. a director of JARL. 

h is hoped that we shall again have the ple~1surc of hearing 
ST2AR on the air. but at the time of writing he is negotiating 
with the Sudanese authorities for a renewal of his permission 
l<? op~rate._ It can now be told that followi ng the mis­
? 1rec11o n ol a QSL. bo th ST2A R :ind his equipmen1 were 
1mp?un~ed by the police pending enqui ries. Fortunately 
Enc s right 10 operate was substantiated and the gear 

• Please send all ncms to RSG 0 Hcallquartcrs to urrl\"C not Inter 1han 
J une 9 for the July issue and .July 17 for 1hc Auj!usl hsuc. 
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was returned after a shon period. ST2AR (or will it soon 
be 6U2AR ?) hopes 10 be in the UK on leave a round mid­
summer. 

From SAJT H via G4MJ it is learnt that the former (at one 
t ime G3HUA) who comes from the Southampton area is 
now active on the h.f. bands looking especially for UK 
contacts a nd QSOs with members o f the Ex-G Club. G4MJ 
is General Secretary (UK) for the Ex-G R adio Club which 
p roduces an excellent bi-monthly bulletin, of which the 
editor is Reg. W3 HQO. who has probably worked more 
U K stations than any other North American operator! The 
object o f the C lub is to keep together amateurs coming from 
the UK and judging by the comments made by contributors 
it a ppears that Great Britain is not s uch a bad place after a ll . 
a fact some of the residents tempo rarily overlook on occasio n. 

VSI FZ anticipales returning to the UK later this year and 
asks that all QSLs should be sent in future via G2ATM, to 
avoid the long return journey to Singapore. VS I FZ notes 
that QSL arc being received for VSIEG and VS IPF 
mostly confirming 7 Mc/s QSOs. As neither of these 
stations arc on the a ir obviously there must be pirate(s) al 
work. Stan suggests VS lLU or VS ILP as likely to be heard 
o n 7 Mc/s. a nd both arc active regula rly. 

EP2AB (Phyllis) and EP2DJ (John) will be permanently 
QRT from Iran on June 5. 1964. QSLs have been mailed to 
all first contacts. Anyone who has nol yet received QSO 
confirmation may obtain a d uplicate QSL from KJYZN. 
Both operators pass a long their tha nks 10 one a nd a ll for the 
oppo rtunity to chat with you rrom EP land. 

VP 8GQ will be going QRT from Port Stnnley around 
June 5 and should be arriving in the U K towards the end of 
the month. Simultaneously it is learnt that Peter was the 
leading single operator station in the world on 14 Me/s 

---------- --------, 
The European Band Plan 

The p lan, which is voluntary and supported by a ll 
IARU Societies io Europe, is as follows: 

Freque ncy Band 
Mc/s 

J.S - J.6 
J.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 ·15-2H5 
28·0 -28·2 
28·2 -29-7 

Type of Emission 

c.w. only 
phone only 
c.w. o nly 
c.w. and phone 
c.w. o nly 
RTTY and c.w. 
c.w. and phone 
c.w. only 
c.w. and phone 
c.w. only 
c.w. and phone 
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during the recent CQ Magazine WW DX Contest (C.W. 
Section). Scores and further details will be available next 
month. The CQ Contest logs from VP8GQ which were lost 
in the post have been replaced and QSLs arc now being sent 
out for these QSOs. 

DXpeditions 
The ZC5 operation of ZCSs AJ, AM a nd AT was an 

undoubted success, but Hob, VS I LX, points out that the 
going was ha rder tha n it should have been owing to the 
very heavy J A QRM. which a t times, completely covered up 
the E uropean signals. Also. on several days the path to 
No rth America was very poor. T he equipment used at 
Labuan was subsequently on the air under the calls VSSTA, 
VSSMH and VSSLX, a nd will also be used from Gan as 
VS9MG. It is hoped tha t the operation from Gan will last 
a bout two weeks, and after the return of VS ILX to C hangi 
the equipment will go to VS4RS for about three weeks for a 
period of intense s.s.b. activity. Cards for European stations 
<Lre being dealt with through the Bureau: QSLs for US 
contacts are being routed through WA2WUV, who was 
responsible for the loan o f the equipment. VSI LX reports 
that the new prefix for Singapore will be 9M4, out tha t the 
effective date is not yet known. As might be imagined the 

working conditions in the various spots mentioned have not 
been particularly good and the operators arc to be congrat u­
lated on putting a first class signal into Europe, often being 
the only one on 14 Mc/s from that var! of the world. 

The VQSBFC operation of VQ9HB from Chagos continues 
and amongst the welter of rumour and counter rumour, the 
firm fact is that o n some evenings the signals from 'BFC 
have been good, bearing in mind that a beam was not being 
used. QSLs should go direct ly to GSKS with reply 
vostage. 

The Lord H owe Isla nd operatio n of VK2AGH was no t a 
resounding success in so far as the UK was concerned 
a lthough a number o f European contacts were made, 
including G3JAG who made the grade o n 7 Mc/s despite the 
continual (and often unnecessary) QRM. Propaga tion 
conditions were not favourable o n 14 Mc/sand the signals, 
when heard, were weak. Conditions from Lord H owe 
Island do not seem to be on the same pa11crn as those from 
the Australian continent, a nd it is reco llected that the 
previous station on the islan.d was a lso very difficult to con­
tact. 

The Region 4 group of the JRTS are making a trip 10 
Va lentia Island off the Kerry coast between July 4 and July 6. 
A ll bands between 1·8 and 144 Mc/s will be used and a .m., 

PROPAGATION PREDICTIONS 
t4 Mc/• 

U.S.A. - EAST { Wt 4 ) S. P. 

U.S.A. - WEST (w6,7) S. P. 
L. P. CEZZ2 2:::1 

CARIBBEAN (VPS/FM/TI) 
S. P. 
l. P. -

BRAZIL. (PY) S. P. 
l. . P. 

SOUTH AFRICA (ZS) S. P. 

S.E. ASIA (HS, 9M2) S. P. 
l.. P. 

AUSTRAL.IA (VK) s. P. 
L . P. = t::::::J 

JAPAN (JA) 
s. P. 
L . P. JUNE t964 l:::rzz;zzz:c J 

I ' TIME (G.M.T.) 00 02 04 06 OB to 12 t4 16 i B 20 22 24 

21 Mc /s 

U.S.A. - EAST (WI - 4) 
U.S.A. - WEST (W6, 7) 

CARIBBEAN (VPS/FM/TI) 
BRAZIL (PY) 

SOUTH AFRICA ( zsl 
S.E. ASIA (HS,9M2) 
AUSTRAL.IA ( VK) 
JAPAN (JA) 

TIME(G.M.T.) 

= t -SdQys 

s. P. 
S. P. 

S. P. 
S. P. 

S. P. 
S. P. 
S. P. 
5. P. 

00 02 04 06 

f2'Z'lZlZ22l 6-20dQyS 
Summe r iono1pheric condition1, which commenced in M<ily, will 

continue durina the pre1ent month and al•o dur ina July and Auauat. 
Thia will lead to a d ecline in conditions on 21 Mc/a; 28 Mc/1 i1 of little 
uu1: lor DX workinr at thi1 1ta1e: of the 1un1pot cycle, althouah on 
e xce ptional day• the latter band may OP•n to South America 
betwee n 18.30 a nd 20.30 and to Central and North Africa between 
16.00 and 19.30. On t hi1 band, u well a1 on 21 Mc/1, 1poradic-E 
conditions wlll enable contacts to be made over di1tance1 of 300 to 
1,200 miles, and this type of workin1 wilt continue until September. 
On days of strona 1eoma1netic disturbances there will be oppor· 
tunities for contacts on 28 and 21 Mc/s with Europe an stations by 
means of reOection from the Northe rn aurora. On 21 Mc/1 South 
America will certainly be heard between 16.00 and 19.30, whilst 
Central and North Alric.a may be occuionally heard, and the East. 
Coast of North America, Australia and South .. Ea.st Asia will only 
be workable on days of exceptional conditions. 

On 14 Mc/1 the summe r conditions will lead to an improvement 
in DX conditions especially durina the late evenina and e arly 
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' 08 10 t2 t4 16 18 20 22 24 

- Opening• on more than 20 dQys in the month 
mornina. Direct: p2th contacts on this band with Hawaii and Alaska 
should be pouible between about 05.00 a nd 09.30. The summertime 
short skip conditions which on one hand can liven up the l8 and 21 
Mc/1 bands can also interfere with DX contacts on I• Mcfs, mainly 
durin1 th• afternoon and early evenina, by brinaina in a noticeable 
amount of European QRM. As 14 Mc/s is appreciably lower in 
frequency than 21 a nd 28 Mc/ • and skip distance is correspondinaly 
less and therefore on 14 Mc s more European stations are audible 
than on the other two bands. The summer conditions also make 
poHible contacts on the long path particularly with Japan, South 
America and the Wut Coast of North America. Propaaation 
conditions on 3 ·S and 7 Mc/s will be. little diffe rent from those 
prevailin1 last month. 

The provl1ional sunspot number for April 196'4 wa.s 7·7, with the 
period of area.test activity lyina between the 21st and the 24th of the 
month. The predict.ed fi1ures for August, September and Octo ber 
9, 8 and 7 respectively. 
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G6LX (centre) with VS I FJ , left, a nd VS I FZ. 

c.w. and s.s.b. equipment will be available. T lte call-sign 
will be ECOAC and QSLs should go to E l5AB. Be tween 
June 20 a nd July 8, EI9AE (also G3MVV) will be active on 
a ll bands between I ·8 Mc/s ;rnd 144 Mc/s. wirh s.s.b. as the 
modus operandi on the h.f. bands. 

YV8AJ co mmenced operation on May I 5 a11d is a s tation 
sponsored by the Hammarlund OXpcdition o f the Month 
organization; QSLs should go to the Box 7388 address. The 
station was muclt in demand, due no doubt, to the unusual 
prefix, and also as a contact will count towards the Hammar­
lund certificate which, it is understood. will be available for 
contacts with OXpeditio n of the Month stations in all 
continents. 

VR IB d id operate from the Phoenix l.slands as anticipated 
but propagation conditions were no t favourable for E urope. 
It is rnmoured that a group o f CR 6 a mateurs will make a 
trip to Annobon rs. and o ther EAO isla nds, and July is given 
as a likely date. There are also similar underground move­
ments regarding the possibility of a spell at St . Barthelemy 
fsland by FG7XT, with the second half of June as the favoured 
period. It is said that this island qualific.s for separate 
country sta tus, and further pronouncements a re awaited. 
The HB9TL s.s.b. rig is sti.11 a t FBSZZ but the signals have 
been only rarely heard and the n o nly at poor strengths. 

The trip by GW3MWZ/P was not as successful as the two 
previo us forays, due partly to increased Q RM from com­
mercial statio ns. However c.w. contacts o n Top Band were 
nrnde with G. GW. G I, El. OKJACC and OKIAHZ. 

C o ntests 
T he following leading claimed scores were made in the 

R SGB Low Power Contest held on Apri l 5, 1964 : G6VC 
(18 10 pts.); G3.IVJ ( 1320); G4JW (1240); G3NEO ( 1064); 
G3RBP ( 1052) and G30RU ( 1042). 

The Phone Section of the CQ WW DX Contest a llracted 
over 700 entrie.s from 117 countries. Amongst rhe leading 
e ntrants were : 
A II Band Single Opemtor 

5AITW 
ZDTBW 
5N2JKO 
CX3BH 
4X4AS 

662.546 points 
598,647 ,. 
543,415 " 
446,558 " 
402,391 

Multi-operator S ingle 
Transmitter 
DLI KB 
TlORC 
l-fC2JT 
9A IATJ 
UA9KCF 

623,948 points 
595,358 
499,722 
446, 145 " 
433.780 

The leading inulti-operator, multi-transmitter station 
was CX2CO with a score of 1,026.086 points. 

Leading UK stat ions were: 
G8FC All band 150,781 points 
GSZT 121.342 
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G6RJ 93, 170 
G3NFV 56,025 
G3MWZ 6864 
G2AJ13 6160 
G3FXB 14 Mc/s 270,692 
G4CP ,, 185,640 
G 3LSF ,, 108,019 
G3MEA 36,524 
G3PZO 21 Mc/s 7876 
G3PRP .. 6336 

G3FXB was the highest scorer in Europe on 14 Mc/s, 
with G l3CD F in a similar position o n 3·5 Mc/s . 

Awards 
An allractive certificate is offered by the US Boy Scout 

Troop 52, Coplay, Pennsylvania under the following 
conditions : 

J. The applicant mus t QSO club station K3WQW a nd one 
other member. (K3VWH, W 3UQX. KN3YlC, KN3ZRJ. 
KN3ZSK, KN3ZUN and KN3FCB). 

2. A G CR list with o ne do lla r or seven IR C should be sent 
to K3VWH, 1120 Ho kendauqua St., Coplay, Pa., USA. 
Most of the activity from the sta tions listed is on 14 and 2 1 
Mc/s c.w. during the weekends. 

From OE7PG via G3FKJ comes details of the O lympia 
Award: 

I. All bands and alJ modes a re a llowed. 
2. Effective date for a QSO mus t be between July I, 1963, 

and December 31 , 1964, a nd this mus t be with a n Austrian 
statio n. 

3. There a rc three classes, viz: Class I , C lass 2 and V.H.F. 
and for European stations (except Austria) the requirements 
are JO QSLs, 5 QSLs a nd 2 QSLs respectively. The same OE 
station may be worked o nce per band. 

4. The award sho uld be c laimed by a GCR list. and is a lso 
available to sho rt wave listeners. 

5. Applications. accompanied by 12 IRC should be sent 
to T. Anton, OE7TAC, Dreiheiligenstrasse 6. Innsbruck, 
Tyrol, Austria. 

From ZL2GX via G3HCT comes the following list o f 
Worked All Pacific certificate holders: 

Plio11e and C. W. 
4 G2PL 

14 G6RH 
21 G6ZO 

Plio11e only 
34 G3DO 
42 G5VT 
59 G3 HLS 

Hamfest In Ghana 
A t t he rece nt G ARS Hamfest in Accra were 9G ls: DR C C ED E M 
DG FB (back row). DY EZ FA EX EH DV (middle), G N AB EW EO 
(fro nt ) . 9G I AB 11 Presid e nt of the Gha na A mateur Radio Society. 

(Photo via G6Cl) 
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EWAC 
EP2All 

l'G7XT[FS7 
KIKDS/AM 

OY8KR 
PZICI': 

VR4CM 
VSll'Z 
VS IME 

VSSMlf. 
VSSTA 

YA4A 
zcsos 
ZP7Ff.' 
ZS6AP/ANT 
SR8AH 
7X3CT 
9LIWN 

9M2JJ 

84 
161 
205 
210 
2.15 
216 
307 
3.15 
322 

QTH CORNER 

" ia EJ5All. 
"in K3YZN/8, Mujor J . I'. Denhnm, Oct 4 USA 

ROTC Instr. GrouJ>. Uni,·crsi1y of Cincimulti. 
Cincinn:lti 21. Ohio . USA. 

"ia KSAWR. 
Bob Le r•agc, US Na"y Div. SO. Capodichino 

Airpo rt, Rome. ltnly. 
via Uox 10. Torshavn. Fnroe rstands. 
vin KSYCr. K . C. Morton , 1455 Mnrtin Dri>c, 

Houston, Tc<as, USA. 
vin KSHVW. 
"ia G2ATM. 
I. H. Crowther, 20 Shed, 2 Sile. 389 MU. RAF, 

Selctar. Singapore 28, Mola)'>in . 

"la VSILX. 
,•ia K4KMX. 
via VSIMF. 
\'ia KIRZW. 
via ZS6BOS. 
M. Mcy-cic, BP 61, Fort Douglas. Malagasy Rep. 
"in W2Cr N. 
W. Northey. Ministr)' of Works, New England, 

FrcctO\\•n, Sierra Leone. 
The Trade Scboot, lpoh. Malaysia . 

RSGB QSL Bureau: GlM I. Bromley. Kent. 

G4CP 87 GSKS 
G6XL 102 G2BVN 
G3YF 111 G3FKM 
G3FKM 124 G3KZ1 
G8KS • • 
G3AAE GM3DHD holds No. 75 
G3HDA (phone and c.w.) and No. 
G6VQ 15 (phone only) certifi-
G3HCT cates. 

Jn connection with the WAZ Award (issued by CQ 
Magazine) it should be noted that Gan, one of the Maldive 
Islands, lies to the South of the Equator and is therefore in 
Zone39 and1101Zone22. VS9MBand VS9MG have recently 
been active from this location. 

The Directory of Certificates and Awards publisl1ed by 
K6BX coniains details of several hundred certificates 
available from organizations in all continents. The J)ireclory 
is published quarterly from January I in each year and the 
cost of a single copy is 18/6. A three ring binder co contain 
the Directory is an additional 7s. 6d. Orders may be placed 
via G2BVN and the books are despatched direct from 
K6BX to the subscriber. Each issue contains details of 
the Certificate Hunter's Club and a ll ied organizations. 

Around the Bandst 
Very few reports have been received this month and so a 

realistic assessment of conditions is difticult. 1·8 Mc/s is 
obviously in the doldrums whilst 3·8 Mc/s has yielded a little 
DX. BRS20317 (Bromley) has heard his I 30th country with 
OR4VN (23.42). Other stations beard include VE2TG 
(22.45), K4LJV (00.45) and PY7ALA at 22.30, all at good 
c.w. strength. Listener A2498 heard varied s.s.b. from 
DJ I HP/ P (Maritime Mobile in St. Lawrence Seaway) (03.35), 
HK5JS (04.30), HR3HH (05.25), KG4CG (04.10), PJ2AA 
(04.50), PJ3CF (05.35), K9PQR/V02 (04.15), VP7NS 
(05.10). VP9BN (01.55), YV5ANS (02.15), YV5BPJ (03.00) 
and ZL2BCG (05.45). The USA also supplied rare states in­
cluding Alabama, Lou.isiana, Mississippi, Kentucky, T..cn­
nessee and West Virginia. 

On 7 Mc/s DX is still getting through and G3JAG (Roch­
dale, Lanes.) reports VE7.BDJ, W6CCP and others Crom 
W6, ZLI HY, ZL2BDA, ZL41E, ZL4CT, ZL4JF (Campbell 

t Compiled by J. G. Cottrell, G3PSY. 

380 

Is.), LU8DLK, Y03SC/M M (in Cook Strait, NZ), XEI PCL, 
many VK2s and VK3s, 0A4EM and VESDL, all between 
05.00 and 07.00 GMT. At other limes were FY7YK (22.25), 
KY4Cl (23.20) and ZE3JO (17.50). A2498 (Croydon) heard 
OA4MX (06.35). VKlATR (07.10). VK3AC/M al 07.JO 
(stuck in a traffic jam) and VK5RD (07.20). BRS20317 
(Bromley) has been busy erecting a new vertical aerial which 
gives improved results, although, as Lo be expccled, increased 
QRN during thundery weather. His usual round-up includes 

Europe: Unusual UY5CC (15.50) in Ukraine, and TF6Gl 
(18.00). 

Asin: Perhaps the easiest distanL Continent to receive, 
especially 4X4 and UA-UW9s mainly after 16.00 GMT ; 
after this hour UL7/ UH8/ UJ8 all received very well. More 
distant UAOAA, UWOAF ( 16.45/ 17.30), and in KJ1aborovsk, 
Zone 19, UAOGU ( 18.00/19.00), all ra ther weak. JA2BTF, 
JA3DDG, received weak and dillkult (17.45/20.30). Better 
signals came from BYIPK (19.00), 4S7WP (17.50) and 
MP4BBA (18.00). 

Africa: Quite a varied group, with th: best signal SS from 
5Z4LY (19.15/20.45); o ther evenings reception of ZE3J[ 
(17.45), ZE6JE (18.15-30) weak. and CR4AH (18.07). 
VQ2BC (19.15), CR6DT (23.15), EL2AD and SX (22.15/ 
23.15); in the morning ZD3A was available looking for VK 
at 07-08.00. A rather unusual call was FB8/DLH at S6-7, 
00.35, c.w. in Madagascar. 

Oceania: Excellent signals from VK2 and 3 (07.15-08.15) 
and evening appearances noted for the first time in April from 
VK3lT, (21.00-21.15) S6, also YK5NO (20.00-45). 

North America: Earliest in April was WA2NKC at 20.45 
GMT with KS and East Coast. West Coasi poor, K6TZX 
(07.1 0) and North, VE8RX al S6 (07.30). Outstanding 
Easl Coast signals were K4POA and VE I ZZ (23. 15). 
Central USA, W9 (early 22.30). DX-wise, KV4Cl is 
available at SS on most nights at 23.00, and KP4/VP9 is also 
on at 22.45 at S7. 

Somh America: DX calls were responded Lo by PZ ICM 
(21.00 al S6), KZ5A W (S6 al 22.00), and FY7YK (22.30 at 
S7). Good signals were CPSEZ, CEI EK, HK7BE often S7 
al 23.30. 

On 14 Mc/s, DX has continued to appear. GSJM observes 
that the Pacific is appearing in the mornings again but is 
rather unpredictable. He has worked 5H3JR, 5T5AD, 
KC4USV, K X6DB, VR2DK, ZC5AM, ZC5AT, KH6GS, 
ET3AV, YS2SA, HZ2AMS/8Z4, VQSBFC, 5U7AC, 
MB4QBF, AP2MJ, YQ9HJB, PJ5SA. ZS7R. 

Al798 (Winchesier) logged much DX including P.l2AA . 
(21.00), YSIO (13. 10), VU2NR ( 13.35), JAIBRK ( 10.00). 
KR6G.F ( 13.45), MP4BEM ( 14.01), ZPSOG (19.52), 

9M2C R In Kuala Lump ur u1es the Collini S-line. 
(Photo by G6LX) 
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MP4TAV ( 16.35), HK4E B ( 19.48), HL9TD (12.55), JA5HT 
( 13.00), F M7WQ ( 18.00), 9M2CR (16.44), a ll o n s.s.b., 
whilst on a.m. were 9Q5GE ( 18.00), a nd A P2M L (17.30). 

A3738 (Leeds) a lso heard plenty o f s.s.b. activity including 
T l6CAL (20.12), ZS IX B (16.35), KL7BJW (08.34), VSITR 
( 16.05), VE6, 7 mid 8 areas and most other a reas noted 
above. S.s.b. reports have also been received from A2498 
(Croydon) a nd he adds C PJBH (2 1.00), C R6 BX (20.30), 
C R9A H (14.25), EP2AU (06.25), HC2JT (2 1.1 5), TL8SW 
( 16.25), VSJ MB ( 14.55), ZD6PBD (17.55). Also various 
A frican call-areas as well as most of the usual Pacific 
countries. 

On 21 Mc/s G3RMF (Worcester) has been working DX 
with VS9ARC (16.22), ZS JA B (17.02), ZEJAV ( 16.14), 
4W IB ( 12.57), YESES (17.25), C R7FB (16.30), 6W8AE 
( 18.05), PY7AEG (18.58), 5N2LJM (15.13) and 9Q5FD 
(17.58) a ll on a.m. G3RMF says he has worked ma ny 
statio ns including 5A5, VE4 and W/ K with only JO watts. 
J. W. Smith (A3850) says that most continents are now 
audible a t some time o f the day. examples arc AP2NQ 
(07.20), VS90SC ( I J.00), KR6BF (11.33), VQ8BL (J 2.30) 
a nd TT8AN ( 14.40). A ll the usual VS9, 5B4, SA and MP4s 
etc., are being heard. The band is now remaining o pen much 
later with exce llent openings to the Caribbean and South 
America. Stations heard include VP6JC (20.35) and 
FG7XL (2 1.15) both at S9, and ma ny more. 

A3738 ( Leeds) finds this band temperamenta l but heard 
9G I EC ( 15.22), 5H3JJ (15.25), C R6JL ( 15.50), 9Q5LK 
(1 5.33), PY7EL (J 5.35), SU I DL (16.05), YV J EM (16.10) a nd 
5N2EG (18. 13). 

A2498 (Croydon) heard a.m. from P Y7AK W on Fernando 
de Noronha calling a nd listening for five minutes at 18.20 
GMT with no result. PZ ICE (18.45), SH 3JJ (19.00), 
5H3JL ( 18.20), 5N2CKM ( 18.40), 5X5AU (18.25), 5X5JK 
(18.55), 9GJ EC (18.10), 9 LIJ R ( 18.25), 9Q5HF ( 18.40), and 
9U5DL (18. 15). 

A1798 (Winchester) heard a.m. from PY7ALM (J7.40) , 
CR6GO ( 18.14), 9Q5AR ( 18.22), SL5DIC/9Q5 ( 18.22), 
C R6DL (18.25), CR6BR ( 18.25), 5X5JK ( 18.30), 5H3J L 
(18.35), 9Q5JR ( 18.43), C R6GQ (18.25), 5N2EGL (17.34). 
9Q5P A (17.40), PY2KT ( 18.52) a nd s.s.b. from ZSJTZ 
( 14.54), 5 1-J3JR ( 14.54), 606BW ( 17.45), VQ2AB (17.42) . 

Finally, no reports for 28 Mc/s, although openings ought 
to appear soon. 

DX Brie fs 
In connection with the warnings of geophysical a lerts 

now broadcas t by WWV and mentioned last month, these 
arc timed for the first half of the 18th minute past each hour 
a nd not as previously stated. 

The Swiss Broadcasting Corporation will transmit details 
ofstLnspot numbers on 42· 19 m a nd 31·04 mat 19.40 GMT 
o n Jw1e 6, July 4, August 8 and September 5, 1964. Th.is 
information is given in English a nd the transmissio ns arc 
directed to the UK. 

OE3WR, former secretary of the Austrian National 
Society, OeVSV, who died recently after a long illness, was 
largely responsible for the preservation of Amateur Radio in 
Austria after the wa r and during the occupation period. 
(G2M I). 

SN2RSB has sent out i1 ll the QSLs for h is TJS and TY2 
opera tio ns and any further requests should be sent to: 
S/Sgt. R. Briggs, 5 Gough R oad, Catterick Camp, Yorks., 
which address will be good until December, 1964. 

GSCP, wbo runs a KW2000 when mobile in a VW I 500 
records a two way s.s .b. QSO with ZP7FF on 21 Mc/s. 

The OSCAR net is held on Fridays at 06.30 on 7015 kc/s 
with W5ASH as net control. (G3JAG) . 

W6DFY is a consistent signa l on 7 Mc/s whenever there 
a rc openings to the West Coast, a nd this can be expla ined by 
bis new location which is 3500 ft. a.s.l., where the aerial is 
a three element beam at 85 ft. (G 3JAG). 
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VSJ LX made 1500 QSOs from VSSLX in six days, 
contacting 104 d ifferent countries. Jn the initial six hours of 
operation from ZCSAJ , on the way back to VSI fro m VS5, 
41 countries were worked in six hours. (G3RWR). 

Many thanks to a ll correspondents and acknowledgement 
to !he West Gulf DX C lub Bu/le1i11 (W 51GJ ). the LrDXA 
B11/le1i11 (W2MES). DX'press (PAOFX), the DX'er(W6HVN) 
a nd the Florida DX Repor1 (W4HKJ). P lease send a ll items 
to RSG B Headquarters to arrive not later than .lune 9 for the 
July issue, a nd .July 17 for the August issue. 

REGION 16 
OFFICIAL REGIONAL MEETING 

The Genera ting Station, South Denes, 
Great Yarmouth, Norfolk. 
SUNDAY, JUNE 14, 1964 

Programme: The event will commence with a mobile 
rally. followed by the business meeting at 2.45 p.m. 
After a buffet tea, Major G. F. West, E.R.D .. B.Sc., 
F.R.A.S., will lecture on ." Astronomy." There wi ll 
also be a display of home-constr ucted apparatus. 
and a " Raynet" exhibition. 
Tickets, which include tea and three raffle tickets. ore 
available price 6s. (YLs, XYLs and Jnr. Ops. 3s.) from 
the Regional Representative, P. }. Naish, G3E/X, 
6 Mildmoys , Danbury, Chelmsford, Essex, and also 
from the Deputy Regional Representative, L. A. 
Jackson, G3HPR. 8 Arnqtt Avenue. Gorleston, Great 
Yarmouth, Norfolk. 
The Counci l will be represented by the Zonal 
Representative, Mr J. C. Graham. G3TR. t he 
Executive Vice-President, Mr E. W . Yeomanson, 
and Mr J. C. Foster. G2JF. 
Talk-in stations: 2m G3SMP/A 

160m G3NTV/A 
The ORM site is very suitable for picnics and is set in 
semi-rural surroundings with gardens and playing 
fields. 

Route signposted by Automobile Association. 

The Gree·n and Davis l MIS·lOA "Fa lco n" is a 20 watt input phone 
and c .. w . transmitter for lm for o peration from lJOV a.c. or 
llV d .c. A switched lSOV d.c. supply for an associated rece iver i1 
provided. The "Falcon" has also push·to·talk facilities and internal 
switching and controls for operating an external 70cm tripler/ 
amplifie r . Ca bineu in t he same 1tyle can be 1upplied at £12 each. 
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Mobile Column 
By E. ARNOLD MATTHEWS, GJFZW * 

ORGAN IZED jointly by Midland A RS and Stoke-on­
Trent ARS, and officially opened on Sunday, April 19 

by the Lord Mayor or Stoke-on-Trent. Aid. Westwood, the 
North Midlands Mobile Rally was well attended despite 
appalling weather. Some 2548 people took pilrt in the rally, 
and the number or cars was slightly greater than last year, 
for 725 were checked in by the officia ls al Trentham. 

As Trentham is one of those places where vehicles cannot 
be moved a round once they are in the car parks, the organi­
zers concentrated o n making the exhibition in the Ballroom 
the mitin feature , and this year a lmost 60 visitors had stands, 
and s howed many and varied things both of a radio nature 
a nd o f interest 10 the YLs and XYLs. The rain prevented 
some of the outside. events such. as the model aircraft and 
water ski-ing competitions from being as well attended as 
was hoped. but most people were content to wander round the 
Ballroom and watch the static exhibits and meet and chat 
with old friends. Catering and bars were run by the Trent­
ham authorities as usual, and were very quickly patronised 
by many who went. · 

A very elaborate scheme of talk-in stations had been 
arranged in order to ensure that a relatively clear channel was 
available most of the time. On I 60m the control station 
G3GBU, operated by GJEHM a t Trentham Gardens, was 
ringed by ou1s1ations between S and 15 miles away and 
s paced at 10 kc/s intervals in the band. These were G3HVI, 
G3C OY/A (at Keele University), G3JZB, G3STM, and 
G3SAJ. Between them these stations made I 57 contacts, 
of which 57 were by G3GBU. On 2m G3MAR, using 
equipment insta lled in a caravan by J-Bca m Aerials Ltd. , 
made abo ut 20 contacts from Trentham, and G3LLJ, sited 
on Mow Cop made 40 more al up to 65 miles. G3UD 
worked 80111 s.s.b. and G3JGE/A. assisted by members of 
238 Sqn. A T C , worked 80 and 40m. 

The most interesting part of the rally was the various 
stands of local radio societies, the scope of whose exhibits 
ranged from press c.uttings and equipment of historic interest 
by Derby and District ARS to G3DZT's th.ird method s.s.b. 
1ransminer on the Lichfield ARS stand. This society a lso 
demonstrated oscillograms of va lve characteristic curves. 

On the Midland ARS stand GSPP a nd some helpers d id 
a ro<Hing trade in ;1 handy little booklet Aids for the Mobile 
Operator. This is a collection of a series of articles published 
in MARS News/el/er some lime ago and deals with the 
construction and use of test equipment. E xamples of the 
equipment were displayed on the stand. 

Hardly applicable to amateur radio. but very intriguing 
was Slade Radio Society's equipment for obtaining about 
IOkV from half a pint of running water. BATC, with 
members from Dudley, Birmingham and Manchester were 
using 4 vidicon camera units, a telecine unit, and a mobile 
outside broadcast transmitter to provide a very comprehen­
s ive display manned by G3LEE, G3SOB/T , G3RKV/T , 
G3KBA/T and others. Dudley ARS, like most of the club 
stands, had a display o f home constructed equipment. 

T he Armed Services had several interesting displays. 
8 Signals R egt. took much modern army equipment in­
cluding a six-channel 4000 Me/s link, a nd their test equip­
ment w:L~ set up to demonstrate i.f. a lignment of an AR88. 
Members of the team included G3UO and G3TPB. The 
RAF h_ad two exhibits; one by a bomb disposal unit. 

•I Short butts Lune. Lichfield. Staffs. Please send nil rcporL< for this colun1n 
to a rrive by Ju ne 5 for the July issue, and July 7 for the Augu.<t issue. 
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Trade stands included J-Beam Aeria ls; Joseph Lucas, 
whose stand was manned by G3A Y J ; Johnson Ma tthey, 
displaying high stability capacitors; and KW Electronics. 
showing the KW2000 transceiver. Without doubt Rowley 
Shears, G8KW. could claim to have travelled the furthest to 
attend this rally, having come over from the l rish Con­
vention at Dundalk. Cabinets were o n show by Philpotts 
Metalworks and Rcosound, a nd Daystrom displayed its 
range of Heathkits. Various components were to be had 
from N.W. Electrics and Jack Tweedy. 

The Five Towns Aero Model C lub gave a fin e demon­
stration of radio controlled model aircraft and a lso displayed 
model boats, etc. Members of the Stoke Boating C lub put on 
a show of water ski-ing despite the weather. 

Operating Notes 
A card from G3Ul/ M (Chippenham) gives the line-up of a 

neat home made mobile station for 160m. The receiver has a 
6BA6 r.f. amp., 6BE6 mixer, 6AM6 osc., 6BA6 i.f. amp., 
OA79 det. , OA79 a.v.c., ECC83 a.f. a mp., a nd a 6BW6 
output valve. The transmitter has a 6AM6 v.f.o., 6BA6 buffer 
and 6BW6 p.a. The microphone amplifier is an ECC83 and 
the modulator is a further 6BW6. The power unit uses 
OC36s and a home wound toroid, a nd the aerial is a base 
loaded whip. At the moment, G3ll I is designing a transceiver 
also for 160m. 

G3KNB, whose receiver is a KW66 (and not a KW77 as 

All contributions for Mobile Column and detailed 
information on forthcoming mobile rallies should be 
sent direct to E. A. Matthews, GJFZW. Only brief 
details of future events for Inclusion in Mobile Rallies 
should be sent to Headquarters. 

previously reported) has been working on 20m very success­
fully, having received an RS58 report from WB2AJK. His 
best DX to date seems to be a / M to / MM QSO wi th 
K2WWF/ MM aboard the tanker Monphe/ia 51 °N , 31°W. 

The following information from G3MKR should be help­
ful to anyone seeking a / M licence in E I. Applications should 
be made to The Department of Posts and Telegraphs, 
General Post Office, Dublin I , and the followiJ1g information 
should accompany the application. The applicant's licence, 
including the mobile licence must be sent for inspection; 
and the dates for which an El licence is required, the pro­
posed modes of emission and the registration number of 
the vehicle must be stated. If a licence is required for less 
than one month there is no fee, but for periods greater than 
o ne month a fee of £3 is charged. 

Sixth Convention of Yugoslav Radio Amateurs 
T he Convention is being held in Novi Sad on June 26, 27 

and 28. A comprehensive programme has been planned and 
foreign amateurs will be welcome to attend. Novi Sad is o n 
the Danube, 80 km northwest of Belgrade. 

Further information may be obtained from the SRJ, 
Belgrade, PB 324, Yugoslavia. 

••••••••ii•••••••••,••••••i•·~~~0 
Closing date for the July Issue 

June 6 

Closing date for the August Issue 
July 10 

Copy received after these dates may be held over to 
the following issue if still topical 

• ••••••••••••••••• 
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1'10DILE RALLIES 1964 

J une 14 .. _ .................................................................. Hunstanton 
"Bucket and Spade" P arty 

)leet ut 9 Lavender House, Seagute R oad, 
Hull!ltanton, Norfolk 

G3ANM/A--1·98 Mc/s } . . 
G3RED/A- --145·2 Mc/s talk-in stations 

Organized by the Peterborough Amateur Radio Society 

J une 21 .... Longleat Mobile 
Rally 

J.ongleat Pork, on tho E'rome-\Va1·minster 
road, A302. 

Comm uncing nt JO u.m. 
G3JMY/A- - - l ·885 Mc/K } talk · tat' 18 G3S.Tl/A--- 2m, Zone 2 -m s 

10 1 

l'rlr.cs nnd ce rtlllc.ntes wUI be awnrded for U10 
longest lllst11ncc cont11c~ with control stations. 
'.r11cre wlll be 11 frequency m e11Surl.ng contcet , 
mntc, conccl11'11 d'clcgnncc, DX balloon race, j11r. 
trcnsuro hunt , llchl s trength tes t, a nd a longest 
dou!Jlc trip aw.nrd . 

Organized by Bristol RSGB Group 

June 28 .............................. ...................................... RSGB National 

J uly 5 

Mobile Rally 
llSA F ~tntion. WQl hur'!<fiold, near Braintree, 

l•~x.~{·~ 

/·'or details .vee page 391 

..... ARMS Mo bile 
Ra lly 

HAF Statio n, Hurford St. John, near Ban­
bury. Oxfordshire 

:!m and J60m talk-in stations 
There wlll be .n comprchcnsh·e tr.nlle show, 
tom\Jol.n, and B mlllt.nry blind wUI be present. 

Organized by the Amateur Radio Mobile Society 

July 5 ... .. .... ... ................ ................ ... ........... South Shields 
Mobi le Ra lly 

13ent.s Park Recreation Ground , Coast R oad , 
Sout h Shields 

Commenl'ing ut 2 p.m. 
U3DD L/ A -- IOOm} 
U:JOLW/ M--2m 

to lk-in stntions 

'l'h" 1!10111 ln lk•lll stnlhm will 1)0 l\l!CrUtlng from 
t I 11.111. Comprtltlcn'" will lnchutu a. co ncou..,. 
ll'rle~.nnrc, drMng cornrictltlon, trnn~rnlttcr trst. 

1.Mltl •01111110 quiz, ancl rncco fo r the Junior Ol>S. 
l'rl>es for lon~c~t dlst.nncr tra.vellecl, 11nd th~ 
furthr s t contact with the control •tntlon. 
J.lght r<·fr~~h111N1t.i amll:iblc. 

Organized by the So111h Shields and District Amateur Radio 
Club 

J uly 26 .... ............................................. Cornish Mo bile 
Rally 

P en tire Headland , Newquay, Cornwall 
C B3CRC 160, 80 nnd 2m talk-in stat ion 

The Jlr01.'TIUnn1c wlll Include u trc.nsuro huut and 
r:ullc . Thero wlll IJ<' ndcqunl<i co,·cr at the • ltc. 
which Is onl)' 300 y11rds from the beach. 

Organized by the Cornish Radio Amateur Club 
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RAEN Notes and News 
By E. ARNOLD MATTHEWS, GJFZW * 

A T the first Committee meeling in 1964, Messrs G. A. 
Allcock. G3ION, and E. R. L. Bassett, BRSl6075, were 

re-elected Chairman and Honorary Secretary respectively. 
Mr. Bassett's address is 57 Upper St. Helen's Road. Hedge 
End. Southampton. 1-fants. 

The new procedure a nd rules have been prinlcd, and 
will be issued to all members in !he form of a very well 
produced 32-page bookie! enlit led The RAEN Manual. It 
a lso includes a seclion dealing with adminislrat ion a nd field 
organization . 

One o f the difficullies facing the Network has always been 
the problem of maintaining an effective means of in1emal 
communication. This column can contain matters of general 
interest, but space precludes detai led treatment o f domestic 
matters. The Committee 1herefore pro poses to issue lo a ll 
County a nd independent Area Controllers a quarterly news­
letter to be known as Network News, edited by G3FZW. 

II is a lso p la nned to hold regional meet ings, the first of 
which will cover Sussex, Kent. Hanis, Dorset a nd Wilts ., 
and will either have been he ld a t the end of May, or is due to 
take place during the early part of this month. 

Equipme nt 
Thanks to one of the country's leading manufacturers, a 

large quantity o f surplus business radio equipment is being 
made available o n free loan 10 the Committee for distribution 
to members under very reasonable conditions. T he o nly cost 
to members will be that of carriage. Although the sets 
remain the properly o f the manufacturer they can be modified 
to suit amateurs' requirements. G 310 N is at present 
evolving circuitry required to convert the receiver sections to 
operate in the 4m band. 

Details of the conditions of issue of the equipment , a large 
quantity of which is already in the possession of RAEN, will 
be circulated to CCs a nd ACs very shortly. 

Around the Groups 
The Norfolk group reports that winning the Raynet 

Trophy has proved to be a great morale booster, and the 
high level of activi1y is being maintained. Although this 
group has used 160m for many years, work is now being 
done on 2m and the existing 160m links a rc being para lleled. 
The King's Lynn-Norwich link, which has always proved 
difficult, has been tested on 2m with favo urable results. 

An exercise is being a rranged with the co unty Red Cross 
branch, and ano ther with Police in J uly. 

The Surrey gro up continue to hold regular exercises. An 
enthusiastic, if small , team continues to equip user services 
HQs with permanent stations. G3MFB has found it neces­
sary lo resign the office of Honorary Secretary to the group, 
and the task of preparing the most interesting a nd logical 
newsletters o f the gro up has fallen to the CC, G3VK, whose 
amusing phraseology ensures that the information sheets are 
carefully read. Incidentally, the newsletters a nd information 
sheets are colour coded a nd pierced for easy filing, a tip 
which other gro ups might well follow. 

Hampshire group held an e11ercise in the Fordingbridge 
area on March 22. T he terrain there is difficult and results 
were no t as predicted. Stations expected to be heard were 
unreadable, and vice versa. 

G 3NJM has produced an excellent 8mm colour film with 
sound accompaniment, based on an aircraft crash and shot 
during the group's par1icipat ion in a combined exercise with 
emergency services. 

• t Shor1but1s Lane, Lichfield. S1ofTs. 
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FOUR 
AND 

METRES 
DOWN 

By F. G. LAMBETH, G2AIW* 

FROM Albert Latham of Dublin, one-lime G3JLA of 
Stevenage and now E16AS, comes a vivid word picture 

of his activities during the RSGB 144 Mc/s Portable Contest 
on May 3. In a letter to G5UM (who hopes to be visiting 
him in early June) Albert writes: 

" I left home at 8.JO in the morning complete with an 
8-elemenl Yagi and the portable rig and made my way to a 
site 2450 ft. a.s.I. on which the Telefis Eirean Television 
mast stands. Although the wind was fairly moderate at 
about 250 rt. (estimated home height), by the lime 1 reached 
2400 ft. the wind was so high that it virtually prevented 
opening the car door. As for the rain, instead of drops or 
even bucketfuls, it was in fact like plate glass windows 
moving diagonally downwards, a fantastic sight. . 

·• I toured around and came down on the o ther s ide of the 
mountain range. Although some good s ites are to be had, 
trying to find a take-off to the east and south-east is a 
problem. I eventually came down 10 800 ft. a .s.I. , and fixed 
up the Yagi, ·• fixed . , being the operative word, for when iL 
was first put up I found I had what we all have been looking 
for-an omnidirectional aerial system with 14 db gain, 
wind driven! Unfortunately I. did not take sufficient co-ax 
to make full use or this property. 

•· After clamping the aerial to the car roof rack in a south­
easterly direction l felt sure the car was then turning as well! 

"After call ing for many hours and hearing GWJKMS/P, 
GW3PPB/P, G l3GXP/P, GW30 XD, G3DEI/M, G6UQ/ P, 
GW2HIY, GW3MAB, GW3MDK/P, and one or two Gs in 
the Midlands (including people calling and working G3EDD) 
I only managed to work GW3RUF/P on Snowdon, coming 
in • summit like a local .' 

" One lesson I learned: it doesn't matter how good the 
thought or a mountainside QTH sounds, it is better to have 
one's feet on 1he ground- sea level in these parts-and 
venture to the high spots only when the barometer is well up. 

" When I got to the top of Kippure mountain and reached 
the TV mast there I felt like Captain Scott must have done 
when he reached the South Pole. ( took a photo of the 
site-board to prove I'd been there, and retreated. " 

IQSY News 
Owing to the present position of the sunspot cycle, . we 

have heard very little of 50 Mc/s operation, but with JQSY 
in operation it is not surprising that efforts are being made 
overseas to check propagation on this band during the period 
of 1he experimenis. We have had a notice from ZE3JJ 
(Salisbury S. Rhodesia) describing the installation of a small 
automatically keyed beacon transmitter which has been sited 
on a prominent hill about 5000ft. above sea level and 
approximately IOOOft. above the surrounding terrain, 25 
miles North of Salisbury. The transmitter, which is running 
continuously, is unauended, but frequently monitored in 
Salisbury for correct operation. The frequency used is 

• 21 Bridge W:iy. Whitton. Twickenham,. Middlcsc". Plcnse send all 
reports for the July issue to arrive by June 5. a nti for the Augus1 issue 
by July tO. 
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50·046 Mc/s, and Fl keying (f.s.k.) gives an upward shifl or 
approximately 200 c/s on MARK. 

The s ignal sent in Morse is ·· QRA de ZElAZC ··, and 
this is repeated continually. with a 36 second break of 
carrier every six minutes to allow receiving stations to check 
no-signal conditions, and to adjust automatic recording 
instruments. R.f. power to the aerial is of the order or 40 
walls, the aerial being a quarter-wave ground plane. 

The transmitter, which is of unique design in that the r.f. 
section is built into the aerial itself, is mains operate<!, and 
changes over within a few seconds to a petrol-generator 
supply in the rare event of mains failure. 

It is intended to keep this equipment in operation through­
out the international Years of the Quiet Sun, and reports of 
reception in Cyprus, the Republic of South Africa and from 
various centres or Southern Rhodesia have alreadv been 
received. • 

All reception reports on this beacon, which will be 
appreciated and acknowledged, should be sent to: 
lvan Wood, c/o ESC. PO Box 377, Salisbury, S. Rhodesia. 

F/EA Crossband Co ntact 
FJSK (Biarritz), with the assistance of F9BP/P who 

permitted the preliminary tria ls and helped with the installa­
tion of a portable station, was able, on April 5, to make an 
excelJent crossband F/EA QSO on 432/ 144 Mc/s using 
fully transistorized equipment al both ends. F3SK's Spanish 
friend used 432 Mc/s equipment lent by F3SK. The QSO was 
made at a distance or approximately 25 miles (optical path) 
in terr.ible weather. with rain, wind and cold. These tria ls 
were conducted to demonstrate that with a good receiver one 
can ut ilize 70cm without great expense. The transmitter 
uses an AF102 overtone oscillator al 36-18 Mc/s, AF102 
tripler to 108·44 Mc/s, AF102 buffer, AF102 doubler to 
216·88 Mc/s, AFl39 doubler to 433·76 Mc/s, and an AF139 

Four M etre Band Extended 

With effec:t from June I, 1964. the 70 Mc/s band has 
been extended to 70· I to 70·7 Mc/s. 

The band is allocated until further notice to stations 
in the Amateur Servic:e on a secondary basis on 
condition they do not cause interference to other 
services. Use of the band is subject to certain other 
c:onditions, including one which permits disaster 
relief operation under Clause I ( I )(c:) of the Amateur 
{Sound) Licence A only on 70·375 Mc/s ± 25 kc/s. 
Frequencies between 70· I and 70· 3 Mc/s inclusive and 
70·5 and 70·7 Mc/s inclusive shall not be used on the 
North W est side of the line Firth of Lorne to the 
Moray Firth. Use of any frequency in the band must 
cease immediately on the demand of a Government 
official. 
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p.a. Collector modulation of the p.a. is accomplished with 
a six-stage 2N525 amplifier driven by a crystal microphone. 
For phone operation the supply to the p.a. is lowered to 6 volts 
by a Zener diode, and the supply to the modulator output 
stage is limited to 12 volts by a further Zener diode. The 
whole unit is powered by a 12 volt battery. The r.f. power is 
about 10 mW on c.w .. and 3 mW on phone. 

To precede the transistor receiver exhibited at the London 
V.H.F. Convention three years ago F3SK has made a new 
convener. Jt has two AFJ 39 r.f. amplifiers for 70cm, and 
the second amplifier and a filter are used solely to suppress 
image reception of TV or f.m. harmonics. Next follows an 
AFl39 mixer, AFI 14 overtone oscillator at 51 Mc/s, three 
AFI02 doublers to 40S Mc/s, and a 40S Mc/s AFI39 
amplifier. The crystal chain power rail is stabilized at 9 volts 
by a Zener diode. The u.h.f. circuits employ flat lines and the 
whole unit is carefully shielded and partitioned. 

The 432 Mc/s aerials used for the contact were both five 
element close-spaced Yagis with baluns, and on 144 Mc/s a 
dipole was used in Spain and a TW halo at Biarritz. 

IARU Region I V.H.F. Contest 
Only four British entries (G2JF, GSZT/P, G5MR and 

G2DHV/ P) appeared in the September 1963 IARU Region l 
Open Contest. G2JF won Section I (and the PZK Trophy) 
by a handsome margin, scoring 42,756 points, and F8VN 
came second with 31,774 points. G5ZT/ P made a good 
showing in Section 2, coming tenth with 27,847 points. This 
section was won by the overall winner, ON4ZN/ P with 
5S,434 points. 

The other British scores were, in Section I, G5M R with 
5394 points, and Section 2, G2DHV/P with 2459 points. 

Following is a list or leading stations in each section. 
Section I 
I G2JF 42,756 s F3XY 26, 120 9 SM7BZK/ 720. 292 
2 FSVN 31.774 6 DL3SPA 25.545 10 DJ3EAA 19.489 
3 F9NJ 3 1,747 7 FJXK 22.462 
4 PAOCl\H. 26.19 1 8 DM2ADJ 21 ,t07 

Section 2 
I ON4ZN/I' 58.434 5 ON4KJ/A 33,073 9 OL9GS 28 ,467 
2 DJSFQ/ P 46,573 6 OK I KSO/ P 30 ,098 10 GSZT/ P 27.847 
J PAOLX/P 36.285 7 HBIKI 29,190 
4 F2TU/ M 33. 118 8 OK IDE/ P 28,668 

Sect ion 3 
I PAOEZ 1418 5 llLOV 982 9 OKtAt 719 
2 HB9SV 1271 6 OM2AOJ 761 10 llPDN 707 
3 DLJSPA 1095 7 llER 749 
4 llSVS 993 8 ON4ZK 736 

s~ction 4 
I OKIKCU/r' 1996 5 OK28HS/ P 1205 9 llZER/ P 787 
2 llZEG/ P 1925 6 OKISP/ P 962 10 OK2Z8/ P 771 
3 llTEX/ P 1694 7 OKIVBN/ P 827 
4 OKIAMS/P 1601 8 HHILG 807 

Section 5 
I DL3YBA t63 s O L9AR 17 
2 DJ4NG 113 
3 ltZBS 40 
4 llLOV 28 

S<"ction 6 
I DL3EN/ P 310 2 llRBT/ P 40 3 llTEX/I' 37 

V.H.F. Expeditions 
The Radio Club of 92nd Signal Regiment, Army Emer­

gency Reserve, will be operating from Cairn o' Mount, 
Kincardinc, on Sunday, July 19, 1964. Their call-sign 
GM3SIG will be used, and frequencies within the appropriate 
part of the Band Plan will be adhered to, i.e. , 145·S to 146 
Mc/s. Schedules can be arranged by writing to G3LOV, S 
Lipsham Close, Banstead, Surrey. The operating time will 
be J 1.00 to 17.00 GMT. 

G2DHV/ M will be on holiday in Dorset from July 19 to 
25, and will operate on 144· I 20 or 144·696 Mc/s. 

The proposed GB2GC expedition to Jersey in August 
(4111 to 23cm) has regrettably been cancelled owing to 
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accommodation difficulties, but the group hopes to visit one 
of the other Channel Islands during the summer. More 
details are promised later. 

Danish lm Atmospheric Balloon 
We learn from OZ4UB (Secretary of Oscar JU and Balloon 

Commiltee of Denmark) that a balloon was due for launching 
on May 24 at 08.30 GMT. The location of the launching 
was QRA Locator GPl2A (Farum, nr. Copenhagen) and 
the balloon transmitter frequency 144·050 Mc/s at 20 mW. 
The aerial is omni-directional, and the emission !Oms 
pulses. Reports are m:eded of the number of pulses trans­
miued during periods of 30 seconds, information on any 
phase modulation of the carrier, and the bearing every 10 
minutes (from 08.40 GMT). Reports should be sent to 
Bja.rne E. Uldum, OZ4UB, Hammelstrupvej 7, 2 Th. Copen­
hagen SV, Denmark. 

Moon bounce Tests 
From John Beanland, formerly G3BVU, who is now 

resident in America, comes some intriguing news about a 
forthcoming Moonbounce experiment. He writes: "During 
the ARRL V.H.F. contest (June 13-14, 1964) there will be 
a KP4 on 70cm and 2m at the 1000 ft. radio telescope s ite in 
Puerto R ico. Calculations of field strength indicate that 
Moonbounce contacts should be possible on 432 Mc/s with 
about 50 watts output and an aerial gain of I 3db. This 
should give loud, clear signals. The operating schedule is as 
follows: 

June 13, 19.00-21.00 GMT on 432·000 Mc/s. 
June 14, approx. l 1.00-21.00 GMT on 144.000 Me/s. 

These are the moon visibility times a t Puerto Rico." 

Meteor Statter on Two Metre5 
G3L TF (Galleywood) has made the long awaiced QSO 

with UA I DZ and claims a new European Record for 2111 
at 1280 miles. The QSO took place on May 3 between 
05.00 and 07.40 GMT. GJLTF gave UAIDZ a report of 
S2/3 and received one of S4/9. The best burst heard by 
G3LTF was 40 seconds peaking at SS. This was at 07.04 
GMT and contained all the necessary information. G3LTF 
used a 4X250B al 400 walls input with an 11 element Yagi 
(a new design to give low side-lobes) al 50 ft. The receiver 
was a 417A cascode into an Rl475 at 4 to 6 Mc/s. The gear 
at UAIDZ is not yet known. Heartiest congratulations are 
offered to both on yet another breakthrough. G5YV also 
heard the long burst mentioned above. 

Austrian v.h.f. amateurs are looking for meteor scatter 
QSOs with GM, Gl, GW and G (preswnably a lso GC and 
GD) stations. Will interested operators please write to 
Adolf Kerschbaum, OE5KE, Annenstrasse 6, Graz, 
Austria. 

Two Metre News and Views 
G3L TF (Galleywood) reports that on May 2 a number 

of PAs and ONs were worked in the First J44 Mc/s Portable 
Contest. Two DLs were heard and called but not raised. 
QSB was bad but peak signals were around SS. GW3RUF/P 
(on Snowdon) was worked on c.w., and a loud meteor ping 
was heard on his signal. 

G3MTG (nr. Bridgwater) found April a quiet month with 
poor conditions. On April S, however, F9NJ was heard 
(with QSB) but no QSO was made Contacts were otherwise 
mainly local, with the exception of G3SHK (RuisHp), 
G5ZG (Dunmow) and G3PSH and G3SHZ (both Harrow). 
On April 26 G3XC was heard, and was thefirstCornish station 
received at this QTH. No QSO resulted, however, and it 
appears that a r idge of hills to the south-west of Bridg­
water are proving too great a barrier. However, G3LMG/ P 
(Devon) was worked for the first time during the May 
contest. Conditions did not seem very good in the Portable 
Contest, the furthest north station worked being G3NJF/P 
in Lincolnshire. During April, G2AXI (Basingstoke), 

385 



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

Call .. i1n 
GBlCTC 
GBlVHF 
GBlGEC 

Location 
Redruth. Cornwall 
Wrotham, Kent 
Ha.mmorsmith. 
London 

Nominal 
Frequency 
1+4. 10 Mc/• 
1+4.50 Mc/s 
<ll l.5 Mc/s 

Emf,. Aerial 
1ion Direct:ion 
Al Nonh-Eut 
Al North-West 
Al Eut 

RSGB V.H.F. BEACON STATION GBlVHF 
The frequency of the Society's v.h.f. bu.con cnnsmitter u 

Wrotham, Kent. when musured by the BBC Frequency Checkin& 
Station. wu u follows (nominal frequency 1+4.50 Mc/s): 

Date T ime Error 

April 28 ... 11.26 GMT I 030 c/s hi1h 
May 5 . •• 13.45 GMT 830 c/s hish 
May 12 .• . 11.lOGMT 750 c/s hi&h 
May 20 .. . 15.l<IGMT 690 c/s hi1h 

G2FKK (Bristol), G30BD (Poole), and G2BAT (Salisbury) 
were also worked. 

G3.JGJ (Moretonhampstead) heard the beacon station 
G B3CTC at RST559 on April 10, and also GSZT and 
G31EA. On April 12 GC2FZC was heard at RST599+. 
G6XD (Teignmouth) was worked on April 18 at RS58, 
whilst GC30BM was heard faintly during the month. 
Remember, this is a rather poor QTH. 

GJLHA (Coventry) has resumed operation after a lengthy 
spell of inactivity. Condit ions have been very unstable 
recently, and no DX has been heard. G3LHA/P operated 
throughout the first 2m Portable Contest on May 3, at a 
site eight miles east of Rugby (almost impossible to climb). 
but after I! hours, G3KEF"s car and G3LHA·s van finally 
made it. Heavy rain during the night gave way to very strong 
winds and at times the aerial systems (6-over-6 and a 1h1ec 
clement Yagi) took quite a battering. Conditions were well 
below average and definitely down on 1963. No DX over 
I SO miles was worked, the best ones being NW, GW3RUF/P 
(Snowdon); S, G3GWB{P (1.0. W.); SE, G3JHM/A (Worth· 
ing) and NE: G3FFVf P (nr. York). Ninety-five stations 
were worked this year, as against 90 last year, but distances 
were below normal. No El , G I, GM or Continentals were 
heard. Fixed station activity was very good, as also were 
operating techniques. 

G3LAS (Bcrkhamstt:d) will be putting Huntingdonshire 
on the air on 2m as G3LAS/ P during the next portable 
contest on Sunday. July 5. 

Four Metres 
G3PHG (Crawley) has been active since last September on 

70·281 Mc/s, with 70·21 and 70·34 Mc/s as standby fre. 
quencies. The transmitter (6146 p.a., 35 watts input) secured 
him second place in the Crawley ARC Constructional 
Contest this year. The receiver is a 6CW4 converter and a 
G2DAF receiver for c.w., and a BC348N receiver for phone. 
The aerial is a four element Yagi at 20 ft. As a Crawley club 
entry, this equipment was used with the RSGB Exhibition 
station at Seymour Hall in 1963, and it is hoped to use it 
again this year. Sixty different stations have now been 
worked from Crawley including 12 counlies and two 
countries. The best DX so far has been G3MYI (Leicester· 
shire), whilst GC3ROP was worked at Easter for an extra 
country. A B44 Transmitter/ Receiver has been acquired for 
portable/mobile work, and has proved most successful. The 
frequency used is 70·28 Mc/sand the receiver tunes 70·1/70·7 
Mc/s. The aerial is a quarter-wave whip. 

GJOUF (Ealing) is now active on the band with 50watts to a 
four element Yagi a t 35 ft. the converter being of the G3FZL/ 
G311R design. GC3ROP (Sark) was worked six times with 
signal strengths ranging from S7 to 9+ . G3GVM (Worth· 
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ing) can always be worked, and on May 3 G30H H (Maccles­
field) was contacted. About 30 stations have been worked 
altogether, although only c.w. has been used up to now. 
Skeds will be welcomed. 

G3LHA still has to complete his transmitter, but the 
receiver is working well. This is self-contained and is a 
modified 2m mobile receiver. The line up is 6AK5 r.f., 
12AT7 mixer/second oscillator. The first i.f. is 10·7 Mc/s, 
and the second 465 kc/s. The first oscillator is on 20 Mc/s, 
and the unit is very stable. G3BNL and G3BA have bolh 
been heard at S9. 

Twe nty-three Centimetres 
G3NBQ (Coventry) received G3KFD (Kingswinford) on 

1298·2 Mc/s at RST339 on April 6. Both aerials were at 
approximately 400 ft. a.s.1., but hills rose to 700 ft. in 
between. This is not thought to be an opening as the 
signals have been heard many times since. and there is no 
variation in signal strength. Also heard were G3KPT (Great 
Barr, 1298· l Mc/s) on many occasions at RST569 and 
G2CIW (1298·25 Mc/s) who is also regularly active. 

G3KEF has completed a 2C39A tripler, and, using a trough 
aerial at 11 ft ., he was received by G3NBQ at RST569 on 
1297·3 Mc/s. This makes a total of six stations heard, which 
arc G3MAR/ P, G2CIW. G3RYB/T, G3KPT, G3KFD and 
G3KEF, with one (G2ClW) worked. 

Miscellaneous Reports 
The Coventry V.H.F./U.H.F. Group again went to 

Meriden Hill (6 miles NW of Coventry), 620 ft. a.s.I., on the 
morning of Sunday, April 12, with equipment for 4m. 2m, 
70cm and 23cm, but unfortunately only two stations were 
contacted: G3KFD and G3KPT on 70cm and 23cm. Lack 
of activity seemed responsible for the lack of QSOs. 

On April 29, the Coventry Group held an informal meet· 
ing at the " Hawthorn Tree ·• and about 25 v.h.f. enthusiasts 
from various parts of the Midlands discussed many topics 
over refreshments, and also heard a talk by G3CCA on 
·· Parametric Amplifiers.". Other meetings are envisaged, 
and all those interested are asked to approach the organizers, 
G3KEF, G3NBQ, G3LHA and G3RYB/T, in o rder that 
they may be placed on the mailing list. 

Contest Reminde rs 
The Contests Committee draws attention to the 70 Mc/s 

Contest taking place on June 20. the 1250 Mc/s Tests on 
June 27 and the Second 144 Mc/s Portable Contest on July 4. 
ll is hoped that many will support these contests in order to 
make them resounding successes. 

TTll Linear Am plifier 
A suitable type of rectifier for use in the power supply 

circuit on page 290 of last month's BULLETIN is the GEC 
SX638, an 800V 500-600 mA silicon junction diode. 

In the address of the suppliers of the cooling fan, Maiden· 
head wai. incorrectly stated to be in Buckinghamshire, it is 
of course in Berkshire. 

LONDON U. H.F. GROUP 
will meet at the 

Bull a nd Mouth Tavern 
corner of Bloomsbury Way and 

Bury Place, London, W.C.I, 
at 7.30 p.m . on Thunday, June 4, and 

July 2, 1964 

All v.h.f. and u.h.f. enthusiasts welcome 
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" Tenth Annual u 

Another Successful V.H.F. Convention 

AL THOUGH the Society's .International V.H.F. Conven­
tion has now developed into a broad pattern of 

morning exhibition, afternoon tech.-talks and evening 
banquet, nobody could accuse it of being stereotyped. lls 
variety year by year is as infinite as the v.h.f. world itself. 
And so it was at London's Kingsley Hotel on Whit Saturday 
when once aga in an attractive programme provided not only 
the faithful who go year after year, but a goodly contingent 
of newcomers who went along to see what all th is v.h.f. 
business was all about. 

They were not disappointed. The diversified technical 
symposium in the afternoon offered enough material for 
discussion for the rest of the year. Starting with .. Moon­
bounce on 441 Mc/s,'' by G3LTF and G3CC H it continued 
with a top notch amateur made film about the Port of Lon­
don Electronic Aids. skilfully explained on the sound track 
by the familiar voice of G3BPT. 

After the tea break, " Sideband on V.H.F.," enthusiasti­
cally put over by G 3BA and G3MED provoked a lively 
debate notable for the contribution by PAOLQ that won a 

RCA 61468/8298A Beam Power Tetrode 
This new valve is a direct plug-in replacement for the 

6 146 or 6146A, a11d with a slight increase in screen volts will 
give a wo rthwhi le increase in power output, provided, of 
course, that the power supply has the additional capacity. 
Controlled zero-bias anode current is available in the 6 1468 
to ensure more dependable performance as a class AB I 
linear r.f. amplifier in s.s.b. applications. The new design 
also features a heater designed to operate over a voltage 
range of 6·0 to 7·5 volts, and which will accommodate 
variations in battery voltage beiween 5 and 8 volts. The 
RCA ·· Dark Heater " functions efficiently at operating 
temperatures well below those o f conventional valve types, 
and offers the advantages of stable heater current characteris­
tics and the reduced possibility of heater damage and shorts. 

T he 6146B has a maximum anode dissipation of 35 watts 
compared with 25 watts for the 6146, but heater require­
ments (6·3V at 1·125 amps), maximum frequency for full 
ratings (60 Mc/s) and input and output capacities arc all 
identical in both types. A comparison of the typical opera­
tio n figures at ICAS ratings derived from the manufacturer's 
figures (Figs. I and 2) for the 6146 against the 6 1468 is 
shown in Table I. 
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round of applause for its lucidity and perfect technical 
English in which it was put. 

F inally up came pictures on a couple of TV monitor screens 
of two-hop amateur television relayed from G3NDT/T at 
Harrow Lo G30UO/T at Wembley and thence to the rooftop 
aerial at the Kingsley. The modest descript io n given to the 
audience by G3NDT/T himself of how it all worked belied 
the immense feat o f organization behind it. 

And so to the dining and wining that evening, with 
special reference in the speeches to tile fact that this popular 
convention had now reached double ligures (this was the 
tenth such), and a comment by President, Geoff Stone. 
G3FZL. that there ought in all othe r areas o f ama teur radio 
activity to be co-fraternities similar to the v.h.f. o ne. a nd he 
would do all he could to sponsor them. 

The President was able to give the good news that the 
extension of the 70 Mc/s band would take effect o n June I. 

And th is is all that there is time and space for th.is month 
friends, the rest in pictu res next month. 

Uncle Mike. 
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From the figures given it will be seen that an increase in 
power input of up to one-third of the 90 watts o f the original 
6146 can be obtained by substitution of the new type, o r 
alternatively, replacement without alteration of the electrode 
voltages should lead to greater reliability and a longer valve 
life. 

TABLE I 

6146 6 l46BJ8298A 
Application Operatin1 Opera t in1 

Co ndit ions Cond ition• 

Power amplifier 750V 120mA 7SOV 160mA 
Class C t elegraphy (90 wuu inpuc) (120 waccs input) 

Power amplifier. anode 
modulated. Cius C 
colc1raphy 600V 112 mA 600V 1-«l mA 

Power amplifier, linear 
class AB I cwo-conc 
modulation 750V 12 mA 7SOV 25 to 125 mA 

(zero signal) 10 
110 mA. 

The class C fi&ures assume a maximum screen vol rage o( 250, whilst 
the ABI ratinc calls 'for a. rcgul3tcd screen voltage of200. 
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The Dundalk Convention 

SATURDAY, April 18. 1964, will long be remembered in 
the annals of Amateur Radio H is1ory in I rel and. Tllisdate 

marked the llrst El/G I convention organized by the Belfast 
Group of the Society in conjunction with the Irish R adio 
Transmitters· Society. 

The venue was Ballymascanla n Ho tel, near Dundalk, Co. 
Louth, Eire, and the bright sunny weather set the tone for 
the day·s proceedings. From all over Ireland, El and Gl 
cars converged on the convention bringing some 240 
amateurs, their womenfolk and friends. 

Mr. Ambro e Mac amara, EIBA. Presiden t of the IRTS 
welcomed the assembly most cordially and formally opened 
the convention. 

T he 70 ladies then departed to another room for their own 
afternoon programme- first a talk on ·· Beauty Treatment" 
by Miss Conroy of R evlon Ltd., followed by afternoon tea. 
Then a talk on ·· lndoor Plant Culture,. was given by J . 
McGlashan, Head Gardner at Powerscoul'l Demesne. A 
programme which a ll agreed was most interesting a nd 
informative. 

Meanwhile, the men were given a demonstration and 
lecture on ·· Trru1smitting Aerials" by H . V. Sims, Head of 
Engineering Maintenance, BBC Evesham, and what a 
fascinating lecture this was. Mr. Sims cfTcctivcly comb ined 
the use of blackboard and a live demonstration. The aerials 
discussed and demonstrated ranged from d ipoles and 
verticals to stacked beam arravs a nd skeleton slots. Feeders, 
radiation paucrns, loading ·and current points were all 
covered mosl comprehensively and were vividly illustrated 
with the aid of neon tubes and torch bulbs. When forced by 
time to call a halt, one felt that Mr. Sims could have gone o n 
for hours, so vase is his knowledge of this s ubject. 

During the interval for tea a Joystick aerial donated by 
Par tridge Electronics was raOled, 1he proceeds fro m which 
will be forwarded to the Radio Amateur Bedfasl C lub. 
This rame realized nearly £15. 

After tea M r. Sims answered ques1io ns for half an hour. 
He wa.s accorded a standing ovaiion for what (surely) must 
have been the finest lecture o n the subject ever given to 
amateur in Lreland. D r. Bill Kerr. G 12K R. proposed the 
formal vote of thanks, which was seconded by Mr. Leo 
Purcell. El6D. T o the obvious delight o f the Four Metre 
boys, Eric Yeomanson, G3Ll R, Executive Vice-President of 
RSG B announced the extension of the 70 Mc/s Band. 

Some of those attending the c;onvcntion are. from left to r iaht" 
G llOFT, GlllWO, GllN U M, H . V. Sims, GllKYP, El8A, Elll• 

GlllR, E19U, GllGAL and W . G. Dickson. 
(Photo by Terry Walsh) 
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Durin1 the dinner on April 18, Eric Yeomanson, GllfR, Executive 
Vice-President of the RSG B replied on behalf o f the 1uuts to toasts 
proposed by G llKR, E18A and GlllWD. Seated on the risht of GlllR 
it Ambrose MacNamara, E ISA. Pret; dent of IRTS, and on his left 
it Mrt. A . D. Patterson, wife o f GllKYP. the Zona l Representative 

for N orthern Ireland. 
(Photo by Terry Wolsl1) 

Everyone present was most di appointed when Leo 
Purcell, E16D. who had prepared a short talk with slide 
illustrat ions on the Oscar Project, found that the ambient 
light level was too high for s lide viewing, in spite of drawn 
curtains. However, Leo gave a most interesting summary 
of O scar 1 and 11 and of the plans for Oscar II I. 

At 6 p.m., the afternoon session ended and there was a 
rush to see the static display of modern amateur radio 
equipment. Rowley Shears, GSKW, gave a live demonstra· 
tion of his K W2000 transceiver. One of his contacts was 
with Jo hn Clarricoats, G6CL, who sent his best wishes to all 
present. A homebuilt 20111 s.s.b. transceiver and 500 watt 
linear amplifier by Ian McKinley, and a G2DAF Receiver 
by Peter Bower, Gl30FT. were greatly admired by all 
present. 
Dinner 

Approximately 200 sat down for dinner at 7.JO p.m. The 
10asts were I RTS, RSGB. and guests. These were taken 
care of by Dr. Bill Kerr, Gl2KR. Ambrose Mac amara. 
E ISA, Bill Douglas, Gl31WD. the Representative for Region 
15. Eric Yeomanson, G311 R, replied on behalf of the guests. 
Tribute was paid to t he organizers whom all agreed had 
done a magnificent job, and hopes were expressed that a 
joint convcn1ion would become an annual event. 

Afte r dinner, the floor was c leared for dancing and a large 
number o f prizes in the Bumper Ramc were d istributed, 
including some on the spot raOle donations: an Avo Multi­
minor by Avo Lid: £5 worth of KW Equipment by G SK W; 
£5 by Mr. T. McDonald o f the ··Ham Shop," Belfast : £1 
worth RSG B p ublica1ions by GJll R ; a Dow-Key Co-axial 
Relay by Les Lyske. G l3CDF. 
Guests 

Among the guests we were pleased to welcome Eric 
Ycomanson. Executive Yice-Pres idenl o f RSGB: T. D . 
McEwan, Head of Engineering. BBC Northern Ireland: 
P. Parker. Head of Engineering, Telefis Eircann : Mr. 
Holmes, Technical Supervisor of Ulster Television; Joe 
Campbell, E14 B, the o ldest licensed Irish Amateur; Bertie 
Martin, G l5H V, Vice-President of RSGB; Sim Farrelly, 
E l9Y; Bob Barr, G I5UR, winner of the ROTAB Trophy, 
1963; and Harry Wilson, El 2W, to mention but a few. 

On M onday April 20, Syd Foster. Gl3GAL, who is the 
Be lfast G B2RS News Reader, was interviewed by the BBC 
on a new programme called •• U lster Review.,. Part of the 
News Bulletin of April 12 was used as an introd uction, and 
Syd closed the programme by sending 73 to all listeners. 
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Retirement of 
John Clarricoats, O.B.E., G6CL 

0 N December 31, 1963, we said good-bye to ·· Clarry ·· 
as the leader of the Society's Headquarters Staff 

when he retired after 32 years as full-time Secretary. 
His connection with telecommunications goes back w 

January, J 9 J 2, when he joined the Telephone inspection 
Department of the o ld Western Electric Co., now Standard 
Telephones and Cables Ltd., a t North. Woolwich. 

The sinking of the liner Titanic in April , 1912, and the 
use of wireless to save many lives from the disaster first 
focused his interest in the radio field , and so, when he was 
o ld enough to do so, he joined the Royal Flying Corps as a 
Wireless Operator in January, 1917, seeing active service 
in both Belgium and Northern France for two years. 
Despite the effects of gas and shell-shock- he was literally 
blown up by an explosion from wbich he was almost the 
sole survivor- he was able to return to the Western Electric 
Co. in March, 1919. 

In 1920, he took charge of the Wireless £nspection 
Department and was responsible for the quality control of 
much early equipment such as crystal sets, the first valve 
sets, " pea.nut " valves, and the wonderful coffin-like early 
super-hets . 

From about 1921 until he obtained his own call-sign in 
May, 1926, he operated the Company's station, using the 
call-sign 2YZ, carrying out test transmissions from various 
locations. He a ls:> had permission to use this call from his 
private address. 

.In June, 1926, he joined the RSGB as a Corporate Member, 
and became its Nortb London Representa tive in April, 1927. 
He became a member of the T & R General Committee 
during that year and was actively concerned in the re­
organization of the Society into the pattern which we know 
today. 

In July, 1928, he was co-opted to the Council as its Social 
Manager and was elected to the Council in the following 
January when he became Aeling Honorary Secretary. In 
January, 1930 , G6C L was e lected as Honorary Secretary. 
'It was la rgely by his efforLS that Lhc Society was rescued 
from a very shaky financial position and from a membership 
of 990 at this date, began the great s lumping-the-country 
crusade by this energetic and s ingle-minded enthusiast 
which stead ily built up the membership figures over the 
ensuing years. 

In December, 1932, with the membership at 1715, the 
Council appointed Jobn Clarricoats as fu ll-time Secretary 
of the Society and in 1937 he became Editor of the T & R 
B11tlerin, a job which he had done in an acting capacity 
since 1934. 

From 1932 until the war years, it is doubtful if G6CL had 
more than half a dozen weekends a t home during the cour~e 
of a year. He attended and spoke at countless meetings all 
over the country ; be could always be relied upon to turn 
up at a couple of dozen N FD stations and even when at 
home, 16 Ashridge Gardens became open-house to radio 
amateurs from far and wide. 

While he was Chairman of the RSGB Social Commillce 
from 1927-1930 he organized the famous hamfcsts at 
Pinoli's Restaurant and was the driving force behind the 
Society's Annual Conventions and Lhe s tand at the Radio­
Olympia Shows. No Convention was complete with.out the 
famous draw for free prizes, known affectionately as 
"Clarry's Swindle," an entirely one-man show apart from 
assistance from Miss Gadsden. 

During the years before the war, he helped to form the 
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Roya.I Naval Wireless Auxilary Reserve in 1932, and in 
1938 the RAF Civilian Wireless Reserve. 

From September, 1939 to July, 1943, the Society's admini­
st ration was conducted from his home in Palmcrs Green 
with the help of Miss Gadsden and the loyal co-operation 
of Mrs. Clarricoats. IL is a remarkable tribute to the work 
done at this time, particularly the monthly BULLETIN 
feature " Khaki and Blue " written by G6CL, which not 
only kept serving members in touch but effected an increase 
in membership, between tbe Lime of Dunkirk (May, 1940) 
and July, 1943, from 2,500 to 6,000. 

Due to the remarkable sa les of the Handbook, handled 
entirely from his home, Clarry was able to see the Society's 
assets increase from £990 in J939 to over £9,000 in 1943. 

He was the Editor of all the pre-war publications which 
included A Guide to A111a1e11r Radio (sales 50,000 plus), the 
Handbook (sales close to 200,000) and the Handbook 
Supplement (sales 150,000). 

During the war he also held a commission i.n the RAF 
and was on specia l duties connected with the training of 
RAF personnel in radio communications. He even found 
time to write and publish a technical manual on this subject. 

Many a serving member, during the war, found himself 
suddenly pulled out of his unit, transferred to other duties 
without even knowing how it was done. The secret lay in 
the vast knowledge of a lmost every individual member and 
his potentialities contained in that phenomenal memory in 
Ashridge Gardens, and the reliance placed in it by many 
people in high places. 

After the war, Lhe task of administering a Society of some 
13,000 members with no radio frequencies to use became 
the main preoccupation of the RSGB. It is largely due to 
the work done by G6CL and others behind the scenes 
during the war, which enabled British amateurs to reactivate 
in early 1946. 

The main1e1ance of these frequencies has been one of 
G6CL's over-riding interests ever since. ln 1947, with S. K . 
Lewer, G6LJ, he al tended the Atlantic City Radio C011ference 
and in 1950 with a number of Senior Members of Lhe Council, 
he went to the IARU 25th Anniversary in Paris. This 
meeting resulted in the Region I Division of IARU, one of 
the many ideas which originated in his fertile mind. 

Also in 1950, he and G2MI became the Founder Members 
of the London Members' Luncheon Club and in 1958 the 
Radio Amateur Old Timers' Association, with .bo th of 
which he is still actively associated. 

The work done by Joh.n Clarricoats at the Geneva Radio 
Conference in 1959 and the Space Conference in 1963 have 
been chronicled in detail. He became Secretary of the 
Region I Commi1tee in 1958 and still holds this post today. 

As a member of the Postmaster General 's Frequency 
Advisory Committee, the UK CCIR General Purposes 
Committee and the City and Guilds RAE Committee he 
has and continues to exert great influence for our welfare 
and enjoys the respect and confidence of Amateur and 
Professional in the field of world-wide communications. 

In 1945, he became a member of Southgate Borough 
Council and an Alderman in 1954. He served as Mayor of 
his Borough in 1955/56 and is a Governor of Southgate and 
Enfield Technical Colleges. 

On January 1, 1955, came the announcement of his 
admission to the Most Noble Order of the British Empire. 
The award of his OBE gave great pleasure to his friends and 
colleagues as a mark of recognition of many years of service 
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both in the sphere of radio and in his own community. 
Apart from this, however, it is doubtful if anything bas 

given him more personal pleasure than when the Council 
of the RSGB elected him an Honorary Member of the 
Society in December, 1963. This is the highest honour the 
Society can give and there are now only nine. The first was 
Sir Oliver Lodge and the second Marconi. 

h would be an empty phrase to wish him a happy retire­
ment in the accepted sense of someone quietly rusticating 
in idleness. We do wish him a Happy Retirement, however, 
in the full knowledge that his dynamic energy and agile 
mind wi ll be keeping him as busy as ever. The best we could 
offer is the sincere hope that he will maintain good health 
to enable him to carry through the many tasks which be 
has no doubt set himself and to wish him many happy 
years t.o carry them out. Recently, the Council has appointed 
him the Society's Honorary Official Historian. 

It is o ften said that every successful man owes much of 
his success to his wife. No account, however short and 
inadequate, of the life work of John Clarricoats would be 
complete without a tribute to Mrs. Clarricoats. To keep 
this human dynamo running at full output for so many 
years has been no mean feat and ·· Cissie" merits the 
grateful thanks of us a ll. 

British Institution of Radio Engineers 
Changes Title 

The Queen was pleased, at a Privy Council held by Her 
Majesty on February 26, 1964, to make an Order in Council 
allowing amendments to the Charter of the British Institution 
of Radio Engineers changing its name to The Institution 
of Electronic and Radio Engineers . 

The Royal Charter of Incorporation granted on August 2, 
196 I states that the objects of the Iastitution include ad­
vancement of the theory, science, practice and engineering 
of electronics. At a Special General Meeting held in Novem­
ber, 1963 the title The Inst itution of Electronic and Radio 
Engineers was adopted as more aptly describing the scope 
of the Institution's work and the professional activities 
of its members. 

In accordance with the amended Charter, every Corporate 
Member is entitled to describe himself as " Chartered 
Electronic and Radio Engineer." 

The Tnstitution was formed at a meeting held in London on 
October 3 I, 1925. There was, however, considerable 
discussion about title and the term "electronic" was advo­
cated for inclusion in the name of the Institution. This 
discussion was revived in 1944 when the Institution's Post­
war Development Report defined electronics as " the radio 
valve or kindred devices at work in ways other than direct 
aural or visual communication." fn the last 20 years 
such work has achieved increasing prominence in the learned 
society activities of the Institution as well as in the profess­
ional occupations of its members. 

~ilent 1\t!'S 
We record with sorrow the passing or the following 
amateurs: 
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A. W. James, G2ALB, or Poole. Dorset. 
K. H. Smith, G2ATP. or Epping, Essex. 
M. R. Jenkins, G3EIM, or Whetstone, London. N.20. 
Enid Bottomley, G30HB, or Long Rock, Penzance. 

Cornwall. 
A. Day, G3PVO, or Sheffield, Yorks. 
R. Sturman, BCRS70 I, or Bulawayo, Southern 

Rhodesia. 
G. Strachan, GM2CJR. or Braemar, Aberdeen. 

REGION 12 REGIONAL MEETING 

Seaview Hotel, John O'Groats 
Saturday, August 28, 1964 

Members living outside Region 12 will be most 
welcome. Further information may be obtained from 
the Regional Representative, G. B. Woffinden. 
GM3CO_V. 9 Hakon Road. Thurso, Caithness, or from 
A. J. Oliphant, GM3SFH, 17 Rockwell Crescent, Thurso. 

V. H. F. National Fie ld Day, 1964 
With reference to the rules for V.H.F. National Field 

Day, 1964, published in the May, 1964, issue of the RSGB 
BULLETIN, Rule 7 should be amended to permit contacts in 
the new 70 Mc/s band (70·1-70·7 Mc/s). 

LETTER TO THE EDITOR 

Generators for N FD 
DEAR SIR,- Whilc nol wishing to disagree with Mr Tomalin's 

illuminating article l would, however, like to add a few tips 
gleaned from some years of experience with small petrol sets. 
Most engine failures can, I think, be traced to overheating; this 
shows itseJr in many ways-erratic running. valve sucking 
(usually exhaust). pre· ignition, loss of power. or seizure in very 
bad cases. I feel 1ilat three points could be amplified, as follows. 

/11here111 Cooling . It is of the utmost importance that an 
exposed site be found for the engine. preferably on a small 
mound. and careful attention to wind direction is essential, so 
that air is blown into the cooling fa n in order to increase its 
efficiency. This is most important during the day when surface 
temperatures arc higher. At night wind levels tend to decrease 
anyway. but this is offset by lower air temperatures. Also check 
that the cylinder cooling fins are not clogged up- it is worth five 
minutes cleaning out the fried wasps before you start! 

Air Filters. Generally these are of the steel wool type and are 
usually much too small for NFD work. as the engine, being in 
the open, is exposed to dusty ai r. particularly if the weather has 
been dry for some days. You can either dispense with this type 
of air filter. or let it clog up with dust and suffer erratic running 
and difficult starting, especially when the engine is hot. e.g. after 
refuelling. Alternatively, you can fit a filier of adequate size­
at least four times that supplied 10 allow for dust clogging, o r a 
system I have used very successfully over many years on a model 
48 J.A.P. engine---remove the air filter. and a rrange for a right 
angle entry into the carbureuor via a 6 in. length of pipe. This is 
positioned to look away from the engine cooling air intake to 
get what shelter is possible under windy conditions. The right 
angle bend and vertical feed up to the carburettor trap dust with­
out restricting the air now. 

L11brica1io11. Oil changing as distinct from topping-up cannot 
be overstressed-for 24 hours continuous running the oil should 
be changed at the halfway point for the following reasons. 
(i) Because the valve and tappet system (usually side-valve on 

stationary engines) has to rely on splash feed , there being no 
oil pump and filter to remove the carbon particles. 

(ii) As stationary engines run hotter than car or motor-cycle 
the actual oil lubricating quality tends to drop off quicker, 
with a net result of further heating. This vaporises the oil 
which now gets past 1hc piston rings and carbons these up 
with loss of compression and fouling of the spark-plug. 
Also sticky exhaust valves cause sudden stoppages. the 
fault disappearing almost at once, enabling the engine to be 
re-started, only to stop once more after a short period. 

As G3PTB states, ·· fault-finding is only a matter of logic and 
patience,'' perhaps r could add " fault prevention is mainly 
·Keep Cool'." 

Yours faithfully, 
C. E. NEWTON, G2FKZ 
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Society News 
Lo ndon Lecture Meeting 

Mr H. V. Sims, of the BBC, gave a lecture on "Aerials" 
at a meeting of the Society held at the Institution of Electrical 
Engineers on May I. A very considerable field of aerial 
theory was covered in an extremely interesting and lucid 
manner and was backed up by demonstrations, all of which 
worked in a manner which lefl no doubt about the point 
being made by the lecturer. 

It may be of some comfort 10 amateurs that even an 
organi1.a1ion like the BBC is not without its problems, 
electrical, mechanical, and financial , when it comes to aerials. 

Following the lecture, Mr Sims answered quest ions from 
the audience, and the meeting would no doubt have lasted 
well into the night but for the time limit imposed. 

The chair was taken by the President, Mr G . M. C. Stone, 
G3FZL, who had the support of the Executive Vice-Presi­
dent, Mr E. W. Yeomanson, G311R, Mr R. F. Stevens, 
G2BVN, and Mr J. W. Swinnerton, G2YS. 

A vote of thanks to the lecturer was proposed by Mr 
G. R. M. Garrett. G5CS. 

Mr Clarricoats appointed H onorary 
Official H istorian 

Mr Joltn Clarricoats. O.B.E., G6CL. has been appointed 
the Society's Honorary Official Historian by the Council. 

An appreciation of Mr Clarricoats' work for the Society 
is given on page 389. 

De livery of the RSGB Bulletin 
From time to time complaints arc received from members 

that their copy of the RSGB B ULLETIN has arrived late. 
The BULLETIN is now published on the first Wednesday in 

each month, posting of copies to a ll members taking place 
on the previous day and copies should be delivered to 
addresses in the United Kingdom within 48 hours. Members 
whose copies regularly arrive late are asked 10 mark the 
wrapper with the date and time of delivery and return it to 
Headquarters so tl1a1 the matter may be taken up with the 
Post Office. 

Bulletin Articles 
Apropos the statement headed .. Bulletin Contributors 

and the Copyright Position " on page 322 of the May issue 
of the RSGB Buu .rr1 •. the Editor wishes to make it clear 
that members of the Council receive no payment for articles 
by them in the RSGB B u L LETI or other Society publica­
tions. Paragraph 4 of the Societys' Memorandum of Associa­
tion expressly forbids any payments, other than o ut-of­
pocket expenses, 10 Council members. 

No Increase in Subscription Rates 
A number or members have written to Headquarters 

regarding subscription rates under the proposed new 
Articles or Association circulated to members on 
May 6, 1964. 

Article 20 in the proposed Articles or Association 
is in fact merely an amalgamation or Articles 19 and 20 
in the current Articles which set the maximum 
subscription at " £2.10.0. for Corporate Members and 
£I .S.O. for Associates or such lesser sums as the 
Council may decide from time to t ime." This has been 
so since December 18, 1953. 

There is no intention at the present time to raise 
the subscription rates or £1.15.0. for Corporate 
Members and I 5/- for Associates which have been in 
force since July. 1962. 
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RSGB Approved}or: Purposes of Sect ion 16 
Finance Act, 1958 

Members may like to be reminded that the Commissioners 
of Inland Revenue have approved the Society for the pur­
poses of Section 16, Finance Act, 1958. 

The circumstances and manner in which members may 
make claims 10 income tax relief are as fo llows: 

A member who is assessable to income tax under Schedule 
E in respect of the emoluments of an office or employment 
is entitled to a deduction from those emoluments of the whole 
of the annual subscription which is due and payable by him 
to the Society in the income tax year provided that: 

(a) tire subscription is defrayed out of tire emo/11me111s of 
tire office or empfoymelll, and. 

(b) tire activities of tire society so far tis they are directed 
to all or any of tire following objects: 

(i) tire advancement or spreading of knowledge 
(whether generally or among persons belonging 
to tire same or similar professions or occupying 
the same or similar profe:.·sions). 

(ii) tire maintenance or improvement of standards 
of conduct and competence among the members 
of any profession. 

(iii) tire inde111nificatio11 or protection of members of 
any profession against claims i11 respect of liabilities 
incurred by rhem in rhe exer<·ise of rheir profession ; 

are relevant to the office or employment. that is to say, 
the performance of the duties of the office or employment is 
directly affected by the knowledge concerned or involves 
the exercise of the profession concerned. 

A member of the Society who is entit led 10 the relief 
should apply to his tax office for Form P.358 on which 10 
make a claim for adjustment of his PA YE coding. 

H e ld Ove r 
Due to pressure on space, several articles and feat ures. 

including Tech11ical Topics. QUA Associates. Leffers ro rlre 
Ediror and a report on the RAOT A Reunion. have been held 
over to the .July issue. 

Amateur Licences 
At April 30, 1964, 10,657 Amateur (Sound) Licences and 

1542 Amateur (Sound Mobile) Licences were current. In 
addition 159 Amateur (Television) Licences were in force. 

RSGB National Mobile Rally 
United States Air Force Base, 

W ethe rsfield, near Braintree, Essex 
Sunday, June 28, 1964 
Commencing at 11 a.m. 

Talk-in stations from 10 a.m.: 
GB3RS o n I ·8 and 144 Mc/s. 

The proposed programme includes: 
mo bile installalion competition, trade exnibitio n, grand 
raffle, exhibitio n station, stat ic aircrf1ft display, RlTY 
d isplay, band programme, fire-fighting d isplay, Go­
Karts, and PT display. For the children there will be 
a cinema programme and a luc ky dip. 

Furr her i11for111atio11 will be broadcast i11 G 82 RS New.v 
Bulletins. 

Refreshment stalls will be available, and there will be about 
two acres under cover. Car-parking facilities have been im· 
proved. 

Organized by the Radio Society of Great Britain 
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Society Affairs 
A digest of the business discussed at the March, 1964, meeting of the CoU11cll 

THE March meeting of the Council was held on March 16, 
1964. and was attended by Messrs. G. M. C. Stone (Presi­

dent). N. Caws. J.C. Foster. L. N. Goldsborough, J.C. Graham. 
R . C. Hills. E. G. Ingram. R. H . James. A. O. Milne, L. E. 
Newnham, F. K . Parker. A. 0. Patterson. R . F. Stevens. J . W. 
Swinnerton. L. Varney. E. W. Yeomanson (Members of the 
Council). John A. Rouse (General Manager and Secretary) 
a nd P. C. M. Smee (Headquarters staff). 

Zone A Representative 
The President reported that Mr L. N. Goldsbrough had been 

e lected u nopposed to fill the vacant office of Zone A Representa­
tive. Mr Goldsbrough then e ntered the meeting. 

Membership 
The Council approved 164 a pplications for membership (117 

Corporate and 47 Associate). In addition, 13 applications for 
transfer from Associate to Corporate grade were accepted. 

The Counci l gral\lcd ;1tliliation to Ariel Radio Group, Cavcr­
sham. Sunderland Technical College Radio Society. T rent 
College Radio Club. Unst Radio C lub. 257 Signal Squadron 
Amateur Radio Club. 

Articles of Association 
It was reported that the Board or Trade had approved the 

draft of the new Articles of Association and it was therefore 
agreed (i) 10 send a copy of the proposed new Articles of Associa­
tion to all members us a pull-out supplcm~nt to the May issue 
of the RSGB BULLlt'l'IN, with some explanatory notes on the 
reasons for the changes. (ii) to arrange a n Extruordinary General 
Meeting for the afternoon of Saturday, June 27. 1964. in the Hall 
of the Royal Society of Arts for the purpose of voting upon the 
special resolution relative thereto. 

Council Members' Typing Expenses 
Consideration was given 10 a quotation from a typing agency 

for the preparation of manuscripts and 10 a suggestion that the 
Society should pay typing expenses incurred by Council members 
in p reparing BULLETIN a r ticles. On being put 10 the vote, the 
mo tion putting the lalle r suggestion formally w;1s losl by eight 
votes 10 four. (Paragraph 4 of the Society's Memorandum of 
Association precludes any payment 10 members of the Counc il 
for BULLETIN articles.- Eo.) 

Glasgow RSGB Group and Radio Club of Scotland 
The Council considered a report, p repared by the President, o n 

the annual general meeting of the Glasgow RSGB Group on 
February 21. and on an informal mee ting with officers of the 
Radio Club of Scotland held o n February 22. It w:1s agreed to 
circulate the minutes of the AGM of the Glasgow G roup to 
members in the a rea and also a report of the meeting with officers 
of the RCS provided that they raised no objection. 

National Field Day 
The con1e111s o f a leuer dated February 17. 1964, regarding 

scoring in NFD from Mr Patterson to the Chairman of the 
Contests Committee (a copy of which had been sem to all 
members of the Council) was discussed. Arising from the dis­
cussion it was agreed 10 await the Contests Committee's com­
ments on Mr Patterson's suggestions. (The letter was published 
in the May issue of the lluLLETIN.-ED.) 

Mullard Award 1963 
It was agreed that three members of the Counci l sho uld meet 

to cons ider nominations received for the Mullard Award 1963. 

Advertising in the RSGB Bulletin 
Arising from consideration of a report on l! ULLF.TIN advertising 

prepared by Mr Stevens. it was agreed that Mr Stevens should 
be given special responsibility to advise the Council on advertis· 
ing, 

392 

V. H .F. Translator Station 
It was agreed to write to the Post Office 10 ask whether an 

application for a licence for a v.h .f. t ranslator station could be 
considered. 

Reports of Committees 
The Scientific Studies Committee met on February 10 to 

discuss a further article in the V. H.F. W<1arhcr series and two 
future articles on auroral propagation. current tropospheric 
propagation s tudies, the enrolment o f IQSY observers and mat­
ters rela ting to OSCAR Ill a nd Echo JI. 

The TVl/ BCI Commiuce on February 12 discussed problems 
arising from relay te levision systems in Scotland, Peterboro ugh 
and Crawley. Consideration wa.~ also give11 to members' T V I 
difficulties and problems relating lo planning permission for 
aerial masts. 

The Techn ical Comminee discussed a rticles for the RSGB 
BULLETIN, a proposed su rvey of members· interests. new publi­
cations and the purchase of test gear for use in preparing 
reviews of equipment a t the meeting held on February 13. 

The Finance and Staff Commi11ec discussed staff mailers. 
omce l'urni1urc and equipment, office cleaning and the Society"s 
insurances al its meeting on February 16. 

Arrangements for the rallies a t Texas Instruments Ltd. and 1hc 
USAF Air Force Base, RAF We1hcrslicld, were discussed by the 
Mobile Committee on February 19. 

T he Contests Committee met on February 20 to discuss 
correspondence from members, rules for the First 420 Mc/s 
Contest 1964. First 70 Mc/s Contest 1964 :md the RSGB 1250 
Mc/s T ests l964. the results of the RSGB 2 1/28 Mc/s Telephony 
Contest 1963. and QRA Locato r Maps. 

The V.H .F. Commi11ce continued the planning of the Inter­
natio nal V.H.F./ U.H.F. Convention to be held in Lo ndon. when 
it met 0 11 February 24. The Commillcc also dealt with appli· 
cations for v.h.f. operating awards. matters relating 10 the 
Society's beacon s1a11ons. the preparation o f a paper for p resen­
tation at 1he New York V.H.F. Convention, band planning, a 
suggestion regarding a ground based v.h .f. translator station and 
plans for a European Amateur Radio satellite. 

The R AEN Committee. at its meeting on February 29, 
discussed rhc production of a new RAEN Mamw/, liaison with 
hospital management boards. projected activities during 1964 
and arrangements for tho dis tributio n of equipment loaned by a 
commercial organization . 

• 
The Co1111ci/ 11·as in session for four hours. 
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GBlRS SCHEDULE 

R.SGB News Bultecins aro tnnsmiucd on Sundays in accordance 
with tho followin1 schodulo: 

Frequency Time Location of Station 
South East Engl1nd 3600 kc/s 9 .30 o.m. 

1'4S·30 Mc/s 

1'4S·SO Mc/s 

1'45·8 Mc/s 

~ 1'45·10 Mc/s 

IO a.m. 
10.15 1.m. 
10.30 a.m. 
II a.m. 
11.30 a.m. 
ll noon 

10.30 a.m. 

10.'45 a.m. 

11.00a.m. 
I I.IS 1.m. 

11.30 1.m. 
1l .'4S1.m. 

Severn Area 
Bolfast 
North Midlands 
North West Eniland 
South Wost Scotl•nd 
North East Scotland 

Beaming north wen from Sutton 
Coldfiold 

Beamin& south west from Sucton 
Coldfield 

Boomins north from Loods 
Beaming cast from Leads 

Bcamini wost from Bol(ast 
SN.ming north out from Belfast 

12 noon Beaming norch~rrom London area 
12.IS p.m. Boaming wen from London area 

Nows items for inclusion in che bullotins should reach Head· 
quarters not lacer c:h:an first post o n che Thursd:ay preccdins t~ns·· 
mission. Reporu from Affiliated Societies ;and from non·a.ffiliaced 
societies in procoss of formation will be welcomo. 

llllllUlmDIIlllllllllllllllUllOllllllllllllllllllllllllOllllllllllllllllllllllllllllllUIUIUllllllllllllllllllllllllllllll ll: lllllllllUllllllllllllDIUllllOI~ 
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CONTEST NEWS m 
- RESULTS - REPORTS - RULES - I 
............................................. ~~ 

144 Mc/s Open Contest 1964 
The 144 Mc/s Open Contest, held on March 7 and 8. 

coincided with very poor propagation conditions, but in 
spite of this handicap 63 stations sent in entries, representing 
an increase of nine entrants over the 1963 event, which is 
very pleasing. Comments have been made expressing 
favour of the points per mile method of calculating scores, 
and therefore this particular aspect will receive serious 
consideration by the Contests Committee in due course. 

The leading contestant was A. D. Naylor, G3GHI, to 
whom congratulations are extended for a very praiseworthy 
effort. A recommendation will be made to Council for 
the presentation of the Mitchell-Milling Trophy to him. 
G3GH l was second in this event last year. Second and third 
places were very creditably filled by G3RMJ and G3GOZ 
respectively, to whom certificates of merit will be presented. 

Although not eligible for entry, the multi-operator 
station GW3RUF/ P representing Midland Radio Contest 
Club calls for special notice if only for their keenness in 
scaling the mountain (Waun Fach) 2660 ft. a.s.I., and for 
staying there all through the night in wind and freei.ing 
temperatures. Another entry of considerable interest is 
from C. M. Winton. GM6XW/ P, who operated from 
Tomtain Hill near Stirling (this could easily be another 
mountain by English standards). GM6XW/ P had five 
contacts over 200 miles and 15 over 100 miles. and he also 
recorded the best DX of the contest with G3BA (Sutton 
Coldfield) and G5JU (Birmingham). His most northerly 
contact was with GM3JFG of lnvergordon, in the county of 
Ross-shire. 

Comment.s 
G2WS (Coventry) stresses the efficiency of c.w. as a re­

liable means of communication under such adverse propa-

144 Mc/s 0P<'n Contest 1964 Results 
Position Call-si~n Points Position Cnll·si~n Poin1s 

GWJRUF/ I' 342S 27 GJKWH 950 
I GJGMI 2090 28 GWJMFY 920 
2 GJRMJ t9SS 29 G3PTB 880 
3 GJGOZ 1920 JO GW2M tN / P 875 
4 G6GN 190S 3 1 GS l)W 865 

s {GJLW / A ISSO J2 GJJYP 845 
GJSMK 1850 JJ G2BLA 820 

6 GJNUE 1840 34 G3FNM 760 
7 GSMA 1750 35 GM3EGW 745 
s GJMDH{P 1745 36 GSRI' 705 
9 G3 PTM 172S 37 G2CDX 695 

10 G3MTG 14SS t GM3FYB 685 
II GJPNA 1425 38 G3AGN 685 
12 G3EOD 137S 39 G3LOY 600 
1 J GM6XW/r 1295 40 GJRTJ 590 
14 G.lKEU/ A 1265 41 G2BJY S15 
IS G3AHB 1255 42 GJYH 570 

16 {G2AUD 1205 4.l { G2BHN 560 
G3 R E1/A 1205 GW2CBY 560 

17 GSOP 1186 44 G3RQZ SJS 

18 {GJDOC 1170 45 GJOZH 530 
GJORL 1170 46 G2\VS 485 

19 G2RD II SS 47 { GJEKP 475 
20 G3LAS 1140 GJSLF 475 . G30Je 1125 48 GJJKY 370 
2t GJHRH 1105 49 GMJRCS/ P 350 
22 G6UT 1060 so GSBB 300 
23 GSDS 10SO SI { GM3LCP 190 
24 G3PXZ 1040 GMJPSP 190 
25 GJK\VK 1000 
t G\VJMDK 980 

26 {GJHWR 955 • Muhi opcrnted s tation. 
GSJ U 955 t Luc cntr)'. 
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R. A. Fu ller, BRS259a 5, operatlnr durlnc the V. H .F. Lis t eners" Contest 
on March 7 and 8, 

gation conditions, and he quotes G6GN. G3FNM and 
G3 KEU/A who were well rewarded for their efforts using 
1his mode. Ke is one or 1he many who consider the scoring 
system 10 be unsatisfactory. 

A special welcome to GSBB who records his first contest 
in 30 years, he has a warm word to say about the courteous 
atti tude and standard of operation which general ly appeared 
to prevail amongst the v.h.f. fraternily. 

GW3MF'Y consider that the present scoring system is 
fair 10 the GW stations and deplores 1he infrequen1 use of 
c.w. 

G3JVP (Appleby, Westmorland) has no complaints 
apart from the weather. 

GJFNi\1 (Sale, Cheshire) would like more details of 
stations and location in the re ults table. 

GJGOZ (Croxley Green. Kerts.) states that he is sti ll not 
absolutely clear on the rules, although his log indicates 
other.vise. 

G6GN (Bristol) i another of the many entrants who 
favours a change to points per mile. as also does GJMTG 
(Bridgwater, Somerset) who reports poor condi1ions. 

G3EDD (Cambridge) deplores propagation conditions 
and likewise the scoring system but still is a dedicated 
contestant. 

Check logs from GM2UU, G2BQ, G2HI F, G3SJI, 
G30HC, G3El-IR, G3BDS and G2Dl-I V arc gratefully 
acknowledged. 

V. H .F. Listeners' Contest 1964 
The leading station in this contest. held on March 7 and 8, 

was R. A. Fuller, BRS25985. who, inciden1ally. came third in 
the 1963 evenl. Second place was filled by A. W. Blandford, 
BRS 18572, who occupied the leading position in 1963, 
whilst W. A. Parmenter, BRS22445. came third. 

With regard to propaga1ion during the event, the receiving 
contestants generally agree with their transmitting counter­
parts that conditions were very poor indeed. IL is with 
pleasure that the Contests Committee note a sharp upward 
trend in the number of contestant . Thi year 19 listeners 
submitted logs as against 11 in 1963. . 

The leading station. R. A. Fuller. BRS25985, subo111ted a 
photograph of his station which is reproduced here. He 
requests more listener contests. A. W. Blandford BRSl8572 
reportS hearing only two A I signal . G. Rolland, A3766, 
made his debut in this contest and is to be congratulated on 
attaining fifth position. G. Swan submitted a model entry 
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V .H.F. Listeners• Contest Resulcs First 1 ·8 Mc/s Contest 1964 Results 
Position Name Contact3 Points 

I R. A. Fuller BRS2598S IOI IS9S 
2 A. W. Blandford BRSl8572 90 1300 Position Call-sian County Contacts Points 
3 W. A. Parmenter BRS22445 89 1225 3 pis 5 pis 
4 R. W. F. Thomas BRSIS822 77 1130 I GJ6TK 692 s G. Rolland A3766 78 IOSS OW 4 137 
6 G. Swan A3696 64 IOOS 2 G6BQ KT SI 104 671 

7 R.A.Ham BRSl5744 66 975 3 GJBMY SE 10 129 670 

8 M. Harrison BRS24733 44 925 4 G3MXJ KT 52 102 660 
9 J . K. HarYey BRSl9682 40 795 s GJKLH OX 14 124 658 

10 E. R. Crane BRSl3336 58 790 6 G3RBP BE 26 llS 653 

11 D.S. Kendall BRS24643 48 740 7 GllGW YS 24 llO 620 
12 J. R. Gauley BRS20533 56 735 8 GMJNYY AY 4 115 582 

13 J.B. Letts A3359 41 710 9 GJFM SY S4 83 577 
14 P. F. Widger A3517 22 690 10 GJJML YS 26 99 512 

IS G. de Cramaycl HE9RAP JS 64S II GJR~X SD JI 107 S68 
16 J. A. Wardle A3321 25 S3S 12 G3JE SY 54 76 542 
17 A. R. Bradford 8RS22081 25 42S 13 GJGVA WK 12 100 S33 
18 J. Davis A2861 18 330 14 G30SW ND I 106 S31 
19 C. J . . Langley A3016 6 160 IS G2MJ LE 16 96 S27 

16 G3NHE YS 25 87 S09 

and he too did exceptionally well by reaching sixth place 
17 GW31TZ FT 4 99 S01 
18 GJKBC CE 19 87 491 

with his first entry. M. Harri.son, BRS24733, has no adverse 19 GJSWE LD 48 69 489 

comments to make on the contest which, needless to say, 20 {GSAB/A EX 37 74 481 
G3LHJ ON 12 89 481 

the Contest Committee is glad to hear for a change, but 22 GM3AVA SG 3 93 474 
deprecates the scarcity of Al signals. Of special interest is 23 G3BF'P SY S4 S9 4S7 
the entry from G. de Cramayel, HE9RAP, who records 24 G3PEO GR 16 78 438 

many HB and F prefixes. Apparently conditions in Switzer- 25 G3BlK ND 3 86 436 
26 G3RKA WK II 79 428 

land were also very poor. C. J. Longley, A3016, is another 27 GJPYI GR 13 78 427 
entrant who expresses pleasure in taking part, although he 28 G3JVJ sx 22 7 1 421 

did not spend more than a few hours on the band. 29 GIJNZZ OW 2 83 419 
30 GM3FXM FE 2 81 409 

31 G3Jf'Y ST 6 72 378 

First I ·8 Mc/s Contest 1964 
32 GWJLEW/A GN I 74 373 
33 GJGFG HE 14 65 367 

The First 1·8 Mc/s Contest of 1964, held on March 14-15, 
34 G3RCY SY 40 48 360 
JS G3LHZ SX 29 SJ 352 

resulted in a clear win for Frank A. Robb, GI6TK with a 36 {G3CBW HF 19 58 343 

lead of 21 points, a very fine win from one of the more GJNNW/A LE II 62 343 
38 GJNKS SY 39 44 337 

remote comers of the British Isles. Second place is taken by 39 G3PVK SY 40 43 335 
H. J. M. Box, G6BQ, in Kent, by only one point from l. T. 40 GJRSD LN 16 SS 323 

Cashmore, G3BMY, operating in Shropshire, while in fourth 41 GM3KMR MN 3 60 309 

place is another Kentish station, G3MXJ, operated by D . J. 42 G3JKY KT 40 38 307 

Andrews. D. G. Alexander, G3KLH, who has been placed 43 G3MCX SY 38 37 299 
44 G30ZM. NM 13 51 291 

third in this contest for each of the past three years, this time 45 G2BTO LE 10 52 290 

has to be content with fifth place, only a further two points . GJAHB ns 28 4 1 289 
46 Gll!ZG HF 18 44 273 

behind. 47 GJDDM HE 12 46 262 
The Maitland trophy this year has been won for the first 48 G3JSK SD s 48 25S 

time by Walter A. F . Davidson, GM3NYY, who had a 49 G3KAY NK s 48 251 

convincing 336 point lead over James Christie, GM3FXM. so G3PIA BE 17 40 2SO 
SI G2GM H"E 13 42 249 

Conditions 52 {GJHBR MX 33 29 244 
G3RXX SF' 4 47 244 

Conditions appear to have been fairly good, a lthough S4 G3NKX EX 42 23 241 

variable, for inter G working, but very poor for DX working. SS G3SFR HE 2 1 34 233 
56 G3LLM ST 7 42 231 

The only non-G stations recorded in the logs were five OKs, S7 GJHfW EX 30 28 230 
OH3NY (worked by 16 stations) and a PXICR worked by S8 GJRFT LE 13 38 227 

G3RBP. Gl6TK reports that after midnight signals faded 59 G3PJB LO 26 27 213 
60 G3MWZ LN 13 33 204 

out completely at times, except for the local Belfast stations. 61 G3RCQ EX 36 19 203 
Although the number of entries is slightly down on last year's 62 GJKPU NM 9 35 202 
event, activity would seem to have been higher resulting in 63 G3JJZ KT 22 26 196 

better scores. This year 17 stations scored over 500 points 64 G3SPJ LO 38 18 191 
65 GJRYJ NM 8 33 189 

compared with only eight in 1963. It is interesting to note 66 GM30GJ .OU 3 33 174 
that it is not only the people with a chance of making the top 67 GJOYU KT 21 22 173 

three who last out until 3 a.m. Of the 84 entries, no less than 68 GJPWU BE 12 2S 160 
69 G8BN BS 21 18 IS3 

75 logs cover the whole six hour period. For a station near 70 G3JWB LO 36 8 148 
the bottom of the table this may mean an average of only 71 GJNQT EX 28 8 122 
J to 4 contacts per hour, showing a perseverance for which 72 G3CEU H F 9 17 112 
the top stations should be forever grateful since it is the 73 GJPYC SX II 15 JOS 

QSOs with these stations which decide the positions at the 74 GJSDX EX 17 II 103 
7S G2HR LO 23 6 99 

top. 76 G3PED/A EX 26 3 92 
t G3SUY EX 20 6 90 

77 G3SMF EX 24 3 87 
Aerials 78 G2HBA LO 19 s 82 

As it seems to be the aerial that counts in these contests, a 79 GJITF HE 2 14 76 

few facts from the logs are given here. GI6TK use'd an 
80 GJEUE SY 20 3 74 
81 0600 LN 3 C) S4 

"inverted V" with the centre 80 ft. high; G3RBP a 275 ft. 82 G3JNJ MX 14 t 47 

semi-vertical; G31GW and GM3NYY 200 ft. end feds; • No dcclnrnlion 
G6BQ, G3MXJ, G3JML, G30SW and G2MJ used centre t No rounty codes logged 
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fed half-wave aerials; and the remaining 13 of the first 22 
stat ions used end fed half-wave aerials. The next four 
stations a ll used quarter-wave aerials and thereafter down 1he 
list it is a mixed bag ranging down 10 a 30 ft. loaded wire at 
G3NKX. ll would seem that 200 fl. and more is almost 
essential if you are to make the top twenty! 

Logs 
Logs were of a high standard but there is evidence that not 

all duplicate and partially completed contacts are being 
recorded. This can result in stations losing points that they 
would otherwise be entitled 10 claim. On the subject of 
duplicate con1ac1s, G3FM raises the point that valuable 

Maitland Trophy 
Posit loo Call-sign Score Points 

Nov. 1963 Mu. 1964 

I GM3NYY 664 582 1246 
2 GMJFXM 501 409 910 
l GMJKMR 234 309 543 
4 GMJAVA 474 474 
5 GM2HCZ/A 338 338 
6 GM30GJ 174 174 

time is often wasted in arguing over second contacts. When 
making what is believed to be a repeat QSO a second serial 
number should be exchanged without question and the 
contact marked in the log as a duplicate. II may be that the 
first QSO was lost as far as the second station was concerned, 
in which case no points could be given to either stat.ion 
without the repeat. 

Comments 
A number of competitors commented on the scoring 

system, and all suggestions will be carefully considered when 
formulating the rules for the next contests. Typical of the 
opposing views arc these: " ... .... this scoring system is 
grossly unfair. Lt is extremely disheartening to know, before 
one starts, that whatever one docs it is just not possible to 
win this contest," G3JEQ, Surrey; ·• the best poi11ts system 
we have had yet-GMs lake note, and ·gel in there.' ll's 
about time that trophy was coming North," GM3KMR,Ayr­
shire; while from G3NHE, Yorkshire, " ..... I would be 
interested 10 hear of any other suggestions for modification 
of the· equalising ' scoring system, but I doubt whether we 
can do much belier ....... " 

• • • 
Useful check logs were submiued by four listener members 

A3247, A3331, A3867 and BRS24733. The Contests 
Committee will award certificates or merit 10 Marlin 
Harrison, BRS24733, and P. G. Smith, A333 I. The Com­
mittee also wishes lo thank the following stations for their 
check logs: G2BLA, G2VV, G3BTU, G3HBW/A, G4VF, 
GM3AWF, GW3ROG and OH3NY. 

Rugby D/F Qualifying Event 
The first RSGB D / F Qualifying Event or the season was 

run by th: Amateur Radio Section of the AEl Rugby 
Recreation Club on April 12. Eighteen teams were present 
at the start ; a grassy plot by a canal about 2 miles north­
west of Rugby. A combination or local QRM and some 
transmillcr trouble delayed the start, but five teams were able 
10 locate both 1r:insmi11ers before 4.30 p.rn. 

Sta tion A was located 11 miles north-cast of tbe start on a 
road which had been closed owing to work on the M I 
motorway extension, but could be easily reached from one 
direction. Most competitors, however, chose the difficult 
way across a pile of rubble. 
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Station .B, hidden in a disused gravel pit about 13 miles 
south-cast of the start, was found with less trouble although 
some teams arrived by way of a rather deep ford. 

Rugby 0 /F Qualifying E~cnt Results 
Times of Arri•al (GMD 

Position Name Club Station Station 
A B 

I E. L. Mollart Oxford t3.53 14.51 
2 G. Tn)•lor Rugby 14.00 IS. IS 
3 G. Nicho lson Slade 14.08 IS.16 
4 I'. M. Willin1ns Slade 14.05 IS. t61 
s A. Hitchcock Derby 14.0 1 IS.17 
6 0. L. Harding Rugby 14.26 IS.43 
7 T. C. Reynolds Rugby 14.05 
8 F. Allsopp Derby 14.2S 
9 E.W. Bristow Oxford 14.29 

10 R. J. Parsons Oxford 14.32 
II J. Andrews Rugby 14.40 
12 G. T . Peck High Wycombe 14.49 
13 J. J. Gmnt Rugby 14.53 
14 A. D. Bristow Derby 14.58 
IS M. P. Hawkins Oxford IS.10 

Oxford D/F Qualifying Event 
Seventeen teams assembled at Shotover Plain, a local 

beauty spot three miles east of Oxford for the start of the 
Oxford event, held on April 26. 

The organizers, through a well-known guardian angel, had 
ordered wet weather during the previous week and perfect 
spring weather on the day. Their ambition was to make the 
bridle path leading to transmitter A impassable, even to a 
Rugby-based Land Rover. Transmilter A, G300Z/ P, was 
hidden in dense undergrowth on an overgrown footpath near 
South Leigh. 11 miles west of the start. Transmiller B, 
G2DU/ P, was well hidden in a large area of gorse a quarter of 
a mile from the start. 

To encourage competitors to gel well away from the start 
for the second transmission, the organizers published details 
of new roads and bridges in the area. All but one fell into 
the trap; the exception was Alan Hitchcock from Derby, 
who oblivious to pain and covered with gorse prickles 
reached transmiucr B al 13.02 GMT. Eleven very muddy 
teams unearthed transmincr A and five transmitter B. Only 
three teams located both transrniuers. They were: 

Position Nome 

I ;\ . Hitchcock 
2 I. Jackson 
3 G . Toylor 

Club 

Derby 
Rugby 
Rugby 

Anival 
(GMT) 

t4.26 
IS.JO 
IS.26 

Thus Messrs Hitchcock and Jackson qualify for the 
National Final, Mr G. Taylor having previously qualified. 

After tea at the Victoria Arms on the bank of the River 
Cherwell, three prizes donated by the 0 & OARS were 
presented 10 the winners. 

John Graham, G3TR, representing the Contests Commit­
tee of the RSGB, presented the 1963 National Final Trophy 
to A. Hitchcock. the 1963 winner. Mr Graham, who was 
auending his first D/F contest, expressed the opinion that 
more publicity should be given 10 D/ F activities and more 
SWLs encouraged to participate. 

The event was organized by M. P. Hawkins and E. L. 
Mcllart on behalf of the Oxford and District Amateur 
Radio Society. 

Off Qualifying Events 
Details of the High Wycombe Qualifying Event arc as follows: 

Sunday, June 14, 1964. 
Orguni1.cr: G. T. Peck, BRSl 5402 • .Dell Collage. Horscleys 

Green. Stokcnchurch. Bucks. 
Frequencies: 1898 and 1874 kc/s. 
Call-signs: G8VZ/ P and G30UV/P. 
Map: Ordnance Survey. New Popular Edition, Sheet No. 159, 

Chilterns. 
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Assembly Point: Winter Hill. I! miles cast or Marlow. NG R 
75864 

Assembly Time: 13.00 BST. 
Entries and Ten: lntCrlCling competito rs should notiCy the 
Oq~anizcr by June 7, stating the number in their party rc­
qumng tea. 

• • • 
Details of the Derby QualiCying Event a rc as follows: 

Sunday, .lune 28, 1964. 
Org:udzers: F. Allsopp. GJIFA. and A. Hitchcock , G3ESB. Jll 

West Road, Spondo n. Derbyshire. 
Frequencies and Call-sii:ns: GJIFA/ P. G3RTG/ P. Frequencies 

lo be announced at the start. 
Map: Ordnance Survey. New Popular Edition. Sheet 121. 
Asscmhly Point : Side or the River Trent at Swarkestone, NG R 

368283. 
Assembly Time: 13.00 BST. 
Entries and Tea: I mending competitors should notify the 

organizers by June 2 1 stating the number in their party 
requiring rca. Tea rendezvous will be supplied at the start. 

RSGB 70 Mc/s Contest 1964 
The General Rules relating 10 RSGB Contests published in 

the January. 1964. issue of the RSG 8 BUJ..LETIN wi ll apply except 
as superseded by the rules of this contest. 

When: From 17.00 lo 23.59 GMT on June 20 and from 07.00 
to 19.00GMTo nJune2 1, 1964. 
Locations: Stations. fixed and portable, must be operated from 
the same site throughout the contest. 
Eligible Entrants: Only Cully paid-up Corporate Members of the 
RSGB resident in Europe. Multiple-operator entries will be 
accepted provided o nly one call-sign is used (sec RSGB General 
Rules for Contests. Ruic 6). 
Contacts: The entrant may transmit only on his licensed fre­
quencies berwccn 70 and 73 Mc/s. Contacts may be made on 
Al. A3, A3a or .F3. 
Scoring: Will be on the basis or one point per mile. 
Contest Exchanges: RST ( RS) reports followed by the contact 
number (starting with 001) followed by the location (e.g., 
RST57900 1 3 miles NE Oxford). 
Entries: (a) The cover sheet must be made out in accordance 
with RSGB Contests Rule 4 and the declaration signed. The 
NGR of the site must be stated. The location 1ransmi1ted for 
each contact must be given on the Cover Sheet. (This location 
must be irlentifiable o n the Ordnance Survey 10 mile to the inch 
map. Sec also comments o n QTH for Lo ndon. Birmingham. 
etc., given in the report o n 70 Mc/s C. W. Contest in the March, 
1964. issue o f the RSG 8 BULLETIN). 

(b) Logs must be tabulated in columns headed (in this o rder) 
(i) Date/Time (GMT): (ii) Call-sign of suuion worked: (iii) My 
report on his signals and serial number sent: (iv) His report o n 
my signals and serial number received; (v) Location of station as 
received: (vi) Points claimed. 

(c) Entries must be postmarked not later than Monday, 
• July 6. 1964. 
Awards: At the discretion o f the Council, a certificate o f 
merit will be ;1wardcd lo the winner and runner-up. A certificate 
of merit may also be awarded to the non·transmillins member 
submiuing the besr check log in the opinion of the Contests 
Commillee. 

Second 144 Mc/s Portable Contest 1964 
RSGB members throughout Europe arc again invired to 

take part in this contest. de tails o f wh ich arc as shown below. 
Contestants arc strongly recommended to operate in accord­
ance with the British Isles Two Metre Band Plan. 

I. When : 10 .00 GMT to 19.00 GMT. on Sunday. July S. 1964. 
2. The General Rules rcluting 10 RSGll Con1es1s. ns published in the 

Junuary. 1964 issue or the RSGB BULLETIN, will appl)• C•Ccpl as SUP<!r­
scdcd by the rules of this Contest. 

3. Eligible Entrants : All fully paid-up member~ of the RSGB resident in 
EuroP<!. Multi-oper:uor entries will be accepted provided on ly one call­
s ign is used. 

4. Power S upplies: Po"cr for any part of the srn1ion shall not be 
dcrhcd from supply mains. and the inpu l must not exceed 25 watts in any 
"it::tgc in the transmitter. 

S. Contacts: May be maJc on either Al . A3. A3a or F3. in the 144- 146 
Mc/s band. 

6. Scoring : Po int:i wil l be scored on a basis of o ne point per mile for 
contacts with fixed s tatio ns and two points per initc. fur contacts with o ther 
porrnblcs o r mobile.<. 

7. Con1cst Exchon~~s: RST nr RS rc1>or1s followed by lhc contnet 
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number and locntion (e.g. RSTSS9001 . SNE Luton). This loc:uion mu.st 
be identifiable on the 10 mile to the inch Ordnance Survey Mnp. Five 
figure Q RA locator details m:ay be exchnngcd wi1h contincnrnl statio ns. 
II is the responsibility of the receiving o pcrn1or to oblain the information 
he requires to cnlculnte dis tunces corrcclly. 

8. Logs: (n) Musi be tabula ted in co lumns hcadctl (in lhis order) 
"Dale/Time (GMT)."" Call-sign of s t:ilion conrnc1ed,"" My report o n 
his s ignal and serial number sent," " His rcpor1 o n my sign:al and seria l 
number reccive:d , ·· •• Location of statio n c.o ntac:tcd as rccci,·cd," •· Dis· 
Lance in miles,·· ·• Points cl:1imcd. ·· 

(b) The cover shcel musl be made out in accordance with RSGB Con­
tests Rule S and the declaration signed. Muhi·opera1or entries must be 
marked on the cover sheet. The QTH :ts sent and Na1ioru1l Grid Refer­
ence (full six figure grid reference) musl be recorded on the cover sheet for 
entries from G, GO, GM and GW. In all o ther cases. cntranlS must show 
latitude aod longilude. 

(c) Entries muSI be poslmarkcd no t later than Tuesday, July 21, 1964. 
9. Awards: At lhe discrc1ion of the Council, :1 miniature cu1> will be 

awarded to 1M winner nnd ccrtjfic:otcs of merit 10 lhc runner-up and to lhc 
non-1ransmi11ing member submiuing the bcsl check log in lhe orinion o f 
the Contests Commi11cc. 

Grafton Top Band Conte.st 
The Grafto n T op Ba nd Contest for the G2AAN Cup took 

place on Ma rch 14 (c.w.) and March 21 (phone). The 
results of Lhis contest were as follows: 

Mt•mbors' Section 
Position C:lll-si~n 

I G3RPB 

011cn Seetion 
Position Call-si~11 

I G3RJH 
2 G3PRK 2 G3ER N 
3 G3RJN 3 G31GW 
4 GJSDK 4 G3JML 

Stolen Radio Equipment 
D . C . Chapman, G3NGK/ M, re ports the theft of a 4m 

transmitter-receiver from his car while parked in Bromley o n 
May 2. The equipment is a Pye .. Reporter" radiotelephone 
wi th fist micropho ne. The original frequencies of 72·325 
Mc/s (transmitter) and 85·825 Mc/s (receiver) are marked on 
the side of the case. Apart from internal modifications to 
crystal sockets, a trimmer is mounted on the front panel in 
place of the Pye badge. 

----CONTESTS DIARY•unu 
June 6-7 

June 14 

June 20-21 
June 27-28 

June 28 

*July 5 

- National Field Day (see page 
381, December, 1963.) 

- D/F Qualifying Event (High 
Wycombe) (see page 395) . 

- 70 Mc/s Contest (see page 396). 
- RSGB 1250 Mc/s Tests (see page 

258, April, 1964) . 
- D/F Qualifying Event (Derby) 

(see page 396). 
- Second 144 Meis Portable 

Contest (see page 396). 
July 12 - D/F Qualifying Event. 
July 19 - D{F Qualifying Event (Wirral). 
July 26 - D/F Qualifying Event. 
Augus< 8-9 - WAEDC (C.W.) Contest. 
August 15-16 - WAEDC (Phone) Contest. 
Au1u« 29-30 - All Asia Contest. 
September S-6 - V.H.F. Nation•I Field Day. 
September 5-6 - Labre (C.W .) Contest. 
September 5·6 - IAl\ U V.H.f. Contest. 
September 12-13 - Labre (Phone) Contest. 
September I l - O/F Nacion•I Final. 
September 20 - Low Power Field Day. 
October l-4 - l\AEN Rally. 
October 17-t8 - Second 420 Mc/ s Contest. 
October ll· 

November 1 - l\SGB 7 Mc/s DX Conrest (Phone). 
November21-22- RSGB 7 Meis Contest DX (C.W .). 
November 18-19- Second 1·8 Mc/s Contest. 
December 5-6 - l\SGB ll /28 Mc/s T elephony/l\eceivin1 Contests. 
December 1 l - 70 Mc/s C .W . ConteSt 

• To coincide with Region I IARU Conlests. 
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CLUBROOM 
N ews fro m the ne ws letters 

The Southampton Group QUA prints its second article on 
I ransistor theory and cont:iins some slightly terrifying mathema­
tics. This newsletter is a lso delving into the controversial subject 
<Jf whether Morse is ·· farcical ·· ·or not. The South London 
Mobile Club's GJSLM Newslell<•r gives the circuit and con­
s tructional details of a Z match aeria l coupler with built-in s.w.r. 
indicator and dummy load. The Medway MARTS News/el/a 
carries an introduction to satellite listening. The South Shields 
Spectrum gives the circuit of a highly successful three band three 
s tage transmitter. Radial, journal of the Radio Amateur Invalid 
a nd Bedfast Club, prints the fourth of its series on ·· Possum:· 
in this ca~c it is the control system capable of operating a type­
writer at 100 w.p.m. The AERE (Harwell) Qll V Technical 
Supplement No. 11 describes a gamma match incorporating a 
tunnel diode which results in a I 5db gain. The Wolverhampton 
New.<le11er gives some useful informauon on aligning the HR0-5 
receiver. The Echelford Nell's/C'l/N gives financial advice and 
encouragement to the newcom~r: vast sums of money arc not 
essential. The Wirral Ne,,.s/e//er deals with some of the more 
1hcoretical aspects of radio propagation and whether a capacitor 
<:an. in theory. ever be fully chaq;ed. The Loughto n and Distri<:1 
News/e11er gives the first of its series on simple test gear. a 
sensitive absorption wavemcter. 
Club Re ports 

Basingstoke ARC. The next meeting will be held at the 
Emanucll Hall. Wote Street, Basingstoke. on June 13. and will be 
devoted to beginners. The subjects to be discussed include 
receivers. aerials. and construction. All enquiries should be 
addressed 10 the Honorary Secretary. P. Jackson. GJADV. 11 
Oaklands Way. Winklebury. Basingstoke. Hants. 

Bristol Group. There was an intcrcstin¥ meeting o n April 24 
at which M. Dransfield, 5N2J KO. was a visitor. und G. A. Bird. 
G4ZU. gave a talk on aerials. Members and visitors from out­
side Bris tol are welcoma at all meetings. 

Burslcm Al~S. Since moving to temporary quarter~ at the 
Dri ll Hall. Cross Heath. Newcastle-under-Lyme. the society 
has had two very interesting talks. On April 2. A. J. Hodgkinson. 
G3LLJ. spoke o n ··Getting s tarted on 2m," and on May 7. D. 
Poole. G3AQW. spoke on ·· 19 Set Modifications:· Th" 

The A nnual Constructional Competition of the Chester and District 
A RS. Prizewinners a nd judges, left to right, are A. Warne (first a nd 
third Junior), D . Grieg (second Junior), 0 . Wardle , Gl EWZ (second 
Senio r) , B. Po ole , GJJ AZ (first Senior) , K. Birch, G l FOS (Judee) , 
and B. Evans (Judae). The winning e nt ry in the junior section was a 
50 watt audio amplifier. a nd in t he senior sectio n a GlDAF-type 

receiver. 
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A Monthly Survey of Group and Club Activities 

society supported the Stok~·on-Trent RS at the recent Trentham 
Gardens Mobile Rally by providing two Top Bal'd out-sta tio ns. 
GJ HVI and GJSAJ. The next meeting will be at Cross Hcmh on 
Thursday. June 4. when. club organization and lecture program­
mes preparatory to moving into new quarters :11 the Moorland 
Junior High School. Burslem. in September. will be discussed. 
The exact date wil l be announced later. Honorary Secretary: 
J. R. Sherratt, GJSAJ. 23 Ash Way. Ash Bank. Bucknall. Stoke­
on-Trcnt. 

Cambridge & District /\RC. Meetings arc " ell attended and 
membership is s teadily i ncrcasing. The club will be taking part in 
NFD, and also hope to run a s tation at the Bottisham Church 
Fetc on Saturday. July 11. At a recent meeting, Mr J. J. Butter­
field spoke o n·· The Early Days of Wireless" when as a pioneer. 
at the turn of the century, he rea lly had to'" roll his own." 

Chester & District ARS. The A1111ual Constructional Competi­
tion recently took place: among the entries was an electronic 
organ. Information about meetings may be obtained from the 
Honorary (Press) Secretary. P. J. Holland. Field House. 19 
Kingsley Road, Gt. Boughton. Chester. 

Ch·il Service Radio Society. The meeting on April 20 was a 
dismal evening when Battersca Power Station went Q RT, so 
there was not much activity from GB2SM. The lilm show on 
Ma)' 4 included ··The John Glenn Story .. loaned by the US 
Embassy. The RSG B tape recorded lecture by the hue C. H. L. 
Edwards on " Hints on Mobile Opera tion ·· will be heard on 
June I~. ;ind GB2SM will be on all bands. As always. visilors 
arc welcome and a rc asked to ctrnwct G. Lloyd Dalton. BA Ys­
watcr 3456. ext. 364. or H. Reeve. GJJXZ. on TERminus 88 11. 

Crawley ARC. Recent events have included a firsl class 
demonstration or s tereo reproduction by G3FZL and G31 l R. 
Preparations arc now well in hand for NFD, and much construc­
tional work is also going on in anticipation of the v.h.f. event in 
September whe111hc club wi ll again be operating .. 16 km N. of 
Bognor Regis:· For the June meeting. the now customary 
.; Members• Evening·· has been arranged. when club members 
take a long equipment, films. and other items of interest. 
Visitors to the town. are always assured or a warm welcome. For 
details they should contact the Honorary Secretary. R. G. B. 
Vaughan. G3FR V. 9 Hawkins Road, Tili;ate. Crawley, Sussex. 

Durham City ARS. The society was formed in January and 
has proved very popular with a11 a ttendance of about 30 at each 
meeting. The following committee has been elected: Chairman. 
A. Smith: Vice-Chairman and Publicity Omcer. P. G. Martin. 
G3PDM; Honorary Secre1ary, E. D. Watson, G3SHE; Honor­
arv Treasurer. R. G. Cary. GJDYY: Junior Rcprcsc111ativc, J. 
Pounder; Ordinary Member, J. Hogg. G3NU/\. Meetings arc 
held on alternate Thursdays at 7.30 p.m. at the .. Bridge Hotel ... 
North Road, Durham. The Constructional Competition wi ll be 
judged on June 4. and the first AGM will be held on June 18. 
Arrangements arc being m:1dc for N FD. The society's station. 
GJTAK. will soon be operational. New members. whether 
licensed or not. arc always welcome. and further details may be 
obt:tined from the Honorary Secretary whose address is 5 Park 
I-louse Road, Nevilles Cross. Durham. 

Ex·G RC. The club would like to make it clear that they noi 
only issue certificates for working Ex-G Club members, but a 
special one for SWLs and full particulars may be obtained by 
sending s.a.e. to G4MJ (not G4MY as quoted in lasl month's 
report). The club meets on the air al 19.00 GMT every Sunday 
011 14,345 kc/s when calls from the UK will be particularly 
welcome. A c.w. net is held at 21.00 GMT on Saturdays on 
14,065 kc/s. 

Grafton RS. Grafton plan to hold their Annual Field Day on 
SU11day, June 14. and have invited Paddington to join them. 
This will enable two stations to operate from their site al Parlia­
ment Hill Fields. A mobile gathering will not be possible as LCC 
regulations prohibit motor vehicles entering the arc;i. but the 
Honorary Secretary is arranging to prepare dcwiled maps ~f the 
area showing parking facililics and rootpa1hs. Copies wi ll be 
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sent 10 in1emling visitors upon receipt of s.a.c. Honorary Secre­
tary: A. E. Bristow. 37 Tyndale Mansions, Upper S1rcc1, 
London, N.I. 

Halifax & District A RS. Al a meeting on April 28, B. Crisp, 
GJLHQ gave an i1ueres1ing talk entitled " First Impressions of 
Two Metres." On Tuesday, June 30. D. Millard. G30GV, will 
talk on mobile transceivers. Meetings arc held at the ·· Beehive 
and Crosskcys Hotel " at 7 p.m. 

H11vcrl1ill & District A RC. An inaugurul meeting was held at 
the Haverhill Secondary Modern School on Monday. April 27, 
when G5BQ, G2CDX and G311T went over from Cambridge 10 
assist in gelling the dub started. There is already a very keen 
nucleus of me1nbcrs. A programme is being arranged. and meet­
ings will be held on Mondays at 7.30 p.m. The club is fortunau: 
in having an excellent room. and anyone interested is invited 10 
contnct the C haimum. A. Bowden. 9 Chestnut Close. Haverhill, 
for further particulars. 

Hcanor & District RS. The society now holds the call-sign 
GJTCH. On Tuesday, June 9, there will be a surplus sale al 7.30 
p.m. at the Club Rooms, Heanor Technical College, llkeston 
Road. Heanor. Derbyshire. On Tuesday. June 16, there will be a 
visit to the TV transmiuer at Hints. near Tamworth. Details of 
meetings may be obtained from the Honorary Secretary, R. 
Harrod. G3R WN. 36 Lodge Road. Ncwthorpe, Nous. 

.Lichfield ARS. Meetings continue to be well attended and 
recently included a fi lm show on " Electronics in Industry·· 
by H. Saunders. G3CRH. RA E classes continue, and four 
members were due to sit in May. Ho norary Secretary: A. Russell, 
G30MT. 75 Beacon Street. Lichfield. Staffs. 

Lothiaus RS. Al one of the April meetings. GM3C[G talked 
about his own experiences of mobile operation. In May. Mr 
Cook, of Co;lSlal Radio Ltd .. demonstrated some of the com­
munications equipment available for use on small ships. 

L<>ughton & District RS. The meeting on Friday June 19, is 
reserved for preliminary a rrangements of the GB3LOU instal­
lation which is to be operated on all bands from 160m to 2m 
during Debden Fair Weck, July 11 to 18. For this event other 
features will include a display of equipment cons1ruc1cd by 
members. und the closed-circuit TV installation of G3MJZ/T. On 
July 18. the society's first mobile rall )• wi ll take place with rn lk-in 
srntions on I 60m and 2m: NG R TQ 438965. A varied programme 
is being arranged 10 cmerrnin visitors and ti large auendancc 
is envisaged. Meetings are held at Loughton Hall. Debdcn 
Communuy Centre. Rectory l ane. Loughton. Essex. Honorary 
Secretary: A. W. Sheppard. G3JBS. 11 Uarfields. Loughton. 
Essex. 

NorU1cr11 Heights ARS. At the rcce111 AGM the retiring 
Chairman reported a successful year with an increase in member­
ship, and the Honorary Treasurer "'as able to report that the 
society's funds were in a very healthy state. Meetings will 
continue 10 be held at the Sportsman Inn. Oi;den. The society 
will be taking part in NFD on June 6. and on the same day will 
be operating a demonstration s tation ut the Hali fa,~ Charity Gala 
under the call-sign G30M M/ A. On June 17 there will be a visit 
10 the BBC transmitting station at Moorsidc .Edge, Huddersfield. 
and on June 24 there wi ll be a visit to the Wharfedale Loud­
speaker Factory in Bradford. On June 27 a demonstration 
s tation (G30MM/ A) will be operated at the Forest Cottage 
Gala. Halifax. July I is booked for a visit to the Bradford Fire 
Brigade HQ. Honorar)' Secretary: A. Robinson, G3MDW, 
Candy Cabin. Ogden. Halifax. Yorks. 

Peterborough ARS. Spark transmiuers and vintage valve 
receivers from the early 1920's were demonstrated by t.be RR. 
F. C. Ward. G2CVV, when he spoke on ·· F ifty Years of 
Amateur Radio ··at the meeting held in Peterborough Technical 
College on May I. Honorary Secretary: 0. Byrne, G3KPO, Jer­
sey House. Eye. Peterborough. 

Reading ARC. The next meetini; will be held al the Palmer 
Hall. West Str~et, Reading, at 7.30 p.m. on June 27. when 
G. Preston. G30LA. will speak on ·· Receiver J\lii:nmcnt."' The 
first of the Mobile Picnics will be held on July 12 1n conjunction 
with the Mortimer and Dis trict Cycle C lub's Scramble which will 
take place a t Pad worth Cornmorl, just off the A4 al Alderrnaston. 
Talk-in s tations will be operating. Windscreen s tickers. which 
will case the parking problem. arc available from the Honorary 
Secrernry. Police will control the entrances. and a charge will be 
made for admission. The meeting on July 25 will be devoted to 

398 

GlRI X , who paned hi• RAE at the ase of t4j-, ope rat ins the Scar­
bor o ush ARS Station , G48P, wit h the Pr11ident, GlKS, kee pin1 a 

watc hful e ye o n the proceedin11. 
(Phow by G3/8R) 

··Simple S.S.B. Gear:· Honorary Secretary: R. G. Nash. 
G3EJA, 9 Holybrook Road. Reading. 

Reigate Amateur Transmitting Society. The change of club­
room to the •• George and Dragon:· Redhill. has proved a 
popular move. Two members of the local North Downs Cine 
Society kindly assisted with the film show a1 the April mcc1ing 
when a selection of films from the Electrical Development 
Association were screened. Their Chairman and the RATS 
Secretary exchanged interesting and illuminating ideas on club 
organization. The meeting on June 20. :ll 7.30 p.m .• will include 
a review of NFD arrangements. Honorary Secretary: F. O. 
Thon\ , G3NKT. 12 Wi llow Road. Redhill. Surrey. 

Roynl Naval ARS. Members and non-members can try for the 
Mercury Award Certificate. The award is issued irl thrce c lasses: 
Class I (UK) 20 points, Class II (Europe) 10 points. and Class 
111 (OX) 5 points. Contacts with a member count as one point 
per band and contacts with HQ Station. G3BZU. count two 
points per band. Claims. together with QSL cards and Is. 6d. (or 
equivalent) should be forwarded. Further information about the 
society may be obtained from the Honorary Secretary. RNJ\ RS. 
HMS Merc11r)'. Petersfield. Hams. 

South Dorset RS. The May meeting held in Dorchester was 
devoted to the showing of films kindly loaned by Mullurd Ltd. : 
·• From Us to View·· and·· Mirror in the Sky." This was follow­
ed by a discussion on NFD gear ;1nd uerials. A visit to Dorches­
te r Brewery took place on April 28. A visit to the Bournemouth 
Automatic Telephone Exchange has been arranged for Friday. 
June 26. Honorary Secretary : C. E. Biggs, G2TZ, 54 Prince or 
Wales Road. Dorchester, Dorset. 

Southgate, Finehley & District Group. On April 9. a repre­
sentative of Cosmocord Ltd. described in detail the manu­
facture of crystals for use in microphones and pick-ups. On 
April 23, a .. second meeting·· was held for the benefit of SW Ls 
when G3R PN and GJPKZ demonstrated the converting of a 
broadcast receiver for Top Band use, and G3PID set up a Top 
Band s tation. On July 11 there will be a talk and demonstration 
of amateur TV given bv members of the British Amateur Tele­
vision Club. Another ' · 'second meeting_·· will be held on Ju.ne 25. 
Meetings are held at Atlasta Lodge. Toucnhall Road. Palmers 
Green, London, N.13. at 7.30 for 8 p.m. The Honorary Secretary 
is R. Wilkinson. 33 Amberley Road. London. N. 13. 

SJl('n Valley ARS. The Annual Dinner was held on April 25 
at the Park Cafe. Batley, when 72 members and friends aucndcd. 
The guest speaker w:1s Mr E. Barber, Head of the Hcckmond­
wikc Grammar School Evening Classes. The Swindon Cup. 
awarded for the best constructed piece of radio equipment, was 
won by two junior members, D. Illingworth and J. Clarke. The 
entries were judged by Mr M. Taylor of Baird Television and 
J . Spivey, G2HHV. the Vice-President. 
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Surrey Radio Contact Club. At tlte AGM held on April 14, 
the following commi1tce was elected: Chairman, G. Wynn, 
GSTB; Vice-Chaimtan, T . Naylor. G 3GH1; Honorary Secretary, 
S. Morley. G3FWR; Honorary T reasurer. J . North; R. Dabbs, 
G2RD ; K . Drummond ; R. Field, G30DY· R. Morrison, 
G3KGA. Ou April 26, a party of club members visited the 
observatory of Mr Frank Hyde, the radio astronomer. On June 
9, there will be a talk , illustrated with s lides. about the new Post 
OOice Radio Tower. On June 24. the annual popular social 
event. the C lub Treasure Hunt, is to be held. Details of meetings 
may be obtained from the Honorary Secretary at 22 Old Far­
leigh Road. Selsdon. South Croydon, Surrey. 

Yeo,•il ARC. One of the two RSGB Tape Lectures heard 
during the April meetings was .. My Golden Jubilee Year .. by 
John C larricoats. O.B.E., G6CL. On April 22. the club was 
honoured with a visit by Dr M. Dranslield, 5N2JKO, who 
lectured on Amateur Rudio in Nigeria and then showed slides of 
Northern Nigeria. 

Wimbledon & District RS. The Constructional Contest held o n 
April 10 was won by R. Baker. G6QN. The second and third 
prizes were won by SW Ls R. Morgan and r. White. The judges 
were G3PGA and G JLXN of the South London Mobile Club. 
The second Decca lec ture and film show given by Mr P. Jones 
on May 8 was well altended. On June 12. G. F. Gearing. 
GJJJG. will give a talk on s.s.b. Meetings arc held on the 
second Friday of each month at the Community Centre, 28 St. 
George's Road. Wimbledon. London. S. W.1 9. Honorary 
Secretary: E. N . Hurlc. G3RZN. 156 Monkleigh Road. Morden, 
Surrey. 

Club of the Month 

SCARBOROUGH AMATEUR RADIO SOCIETY 
This society was founded in 1933 by several o ld-t imers from 

the North East Coast town of Brid lington, among whom were 
G600, G6UJ and G5VO. The Honorary Secretary, sool\ to 
become B RS 1321, was present a l the inaugural meeting and 
throughout the years has taken a keen interest in this fascinating 
and absorbing hobby. His enthusiasm has inspired a number of 
potential amateurs in the area. 

Over the years the society has seen dHtlculc periods, but has 
managed to survive. It has now quite a healthy membership in 
spite of the fact that the town itself has less than 50,000 inhabi­
tants. 

The society caters for all branches of membership alike, 
whether listeners, novices. or o ld-timers. The committee 
arranges a full programme of events io cover each meeting 
throughout the year, which in itself can be quite a problem. 
These include lectures, demonstrations. home-made equipment 
evenings, station visits, quizzes. film shows. a monthly Junk sale 
and any subject that may be of interest to amateurs. 

01\ the competitive side, NFD is a .. must " and it is usually 
possible to man two stations. The society has also taken part in 
several other contests. Every member has had a hand in the 
establishment of the society's station, G4BP. 

Visitors a re always welcome. 
Under a development plan for a new ring road, the society 

will unfortunately have to vacate its present premises and elforts 
arc being made to find new headquarte rs in the very near future. 
ln spite of difficulties, the continued long life of the society is 
assured by a hard working committee backed by an enthusiastic 
membership. 

Port Talbot Club Annual " Get-Together." 
On Tuesday, April 7, the Port Talbot C lub held its annual 

" get-together " when it acted as host to clubs and groups from 
a wide area. This year the event had a special s ignificance, for 
one of its objects was to celebrate the success of Port Talbot and 
Cardilf in coming first and second respectively in National Field 
Day. 1963. The display of trophies and replicas was a memorable 
sight, and one which rewarded the winners for many years of 
effort. 

Mr Arthur Williams, GWSVX. the Club Chairman. welcomed 
Zonal and Regional Representatives. and members from Cardiff. 
Cam1arthen, Swansea and Rhondda clubs and. in reply to the 
many congratulations, made the point that such an occasion 
would probably never be repeated. 

As usual , the excellent surro undings and lavish scale of 
hospitali ty made the evening another outstanding event in the 
calendllr of Region 10. and the Secretary. GW4CG. is to be 
congratulated on the organization. 
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FOR YOUR BOOKSHELF 
RSGB PUBLICATIONS 
The Amateur Radio Handbook 36/6 
Radio Data Reference Book - 14/-
Radio Amateurs' Examination Manual (Third 

Edition) -
RSGB Amateur Radio Call Book 
A Guide to Amateur Radio (Tenth Edition) 
Service Valve Equivalents (Fifth Edition) -
Communication Receivers 
The Morse Code for Radio Amateurs 
RSGB Morse Instruction Tape (900 ft., 3! i.p.s.)­
RSGB Morse Practice Tape (450 ft., 3! i.p.s.) -
AMERICAN PUBLICATIONS 

5/6 
S/-
4/-
3/6 
3/-
1/9 

35/-
17/6 

Radio Handbook (Editors and Engineers Ltd.) - 77/6 
Transistor Radio Handbook (Editors and Engineers 

Ltd.) 41/6 
Radio Amateur's Handbook, (ARRL) 37/6 

Buckram bound - - - 45/-
Understanding Amateur Radio (ARRL) 18/-
CQ New Sideband Handbook (Cowan) 24/6 
Mobile Manual for Radio Amateurs (ARRL) 23/6 
CQ Mobile Handbook (Cowan) - - 23/6 
Diode Source Book 20/6 
Antenna Book, 9th Edition (ARRL) - 19/6 
Antenna Roundup (CQ) - - - 22/6 
CQ Anthology, 1952-59 (Cowan) - - 13/-
Single Sideband for the Amateur (ARRL) 14/6 
Hints and Kinks. Volume 6 (ARRL) 10/6 
A Course in Radio Fundamentals (ARRl) - 10/6 
How to Become a Radio Amateur (ARRL) 5/-
Learning the Radiotelegraph Code (ARRL) 4/6 
RTTY Handbook (Cowan) - JO/-
Surplus Schematics (Cowan) 19/6 
Television Interference (Rand) - 14/6 
Electronic Circuits Handbook (CQ) 22/6 
AMERICAN MAGAZINE SUBSCRIPTIONS 

QST (ARRL) Monthly - p.a.)- 43/6 
CQ (Cowan) Monthly - ~p.a.)- 44/-
73 Mogozine (73 Inc.) Monthly p.a.)- 28/6 
BRITISH PUBLICATIONS 
Manual of Transistor Circuits (Mu/lord) - 13/6 
W ireless World Radio Valve Data (Iliffe) 7/-
Short Wave Receivers for the Beginner (Doto 

Pub/Jcotions) - - - - - -
Radio Amateur Operator's Handbook (Doto) -
Log Book (Webbs) - - - - -
Panel-Signs, Sets I, 2, 3 and 4 (Doto) per set -
Decalet Transfers (Sheet 1- Receivers. black 

or white lettering) 

• • • 

6/6 
4/-
6/-
4/-
9d 

British Isles Two Metre Band Plan - 6d 
British Isles QRA Locator Map 2/6 
RSGB Countries List - - 9d 

RSGB MEMBERS ONLY 
Car Badge (De Luxe type with call-sign)• 18/6 

(Po.stag~ on overseas orders 5/6 CJCtro) 
Car Badge (RSGB Emblem with call-sign) 

(5 characters)• - - - 11/6 
Car Badge (RSGB or RAEN Emblem) 7/6 
Society Tie (Terylene) - - - 13/6 
Pennants (RSGB) 12• long for car 8/9 
~~r~p ~ 
Call-sign Lapel Badges (S characters)• 6/-

• Delivery 6·8 weeks 
All prices include cost of pocking and postage 

RSGB PUBLICATIONS (Dept. B) 
18 Little Russell Street, London, W.C.I 
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Forthcoming Events 
Details for inclusion in this feature s hould be sent to the: appropriate Re:Riona l Repre.sentative..s by the first of the month precedina publication, 
A .R.1 and club secretaries :are reminded that the infor m:ation submitted must include the date, time and venue of the meetina a nd, whenever 
possible, details of the lecture or" other event beins a rranced. Reaional Representativu a re requested t o set out the copy, preferably typed 

double spaced, in the s tyle used below. Standina instructions for more than three months ahea d cannot be :accepted. 

REGION I 
A insdale (ARS).-June 10 (NFD Inquest). June 

24. 8 p.m .. 77 Clifton Road. Southport. 
Blackburn.-Frldays, 8 p.m., We5t View Hotel, 

Rcvidge Ro•d. 
Blackpool (B & FARS).- Mond•ys. 8 p.m .• 

Pontins Holiday Camp. Squires Gate. 
Bury (BRS).-June 9 (" Junk S•le "), 8 p.m .• 

Knowslcy Hotel. Kiy Ga.rdcns. 
Chester (C & DRS).-June 9 (NFD Inquest). 

Juno 16 (RSGB Recorded Leccure). Juno 23 
("Receiver Afignment;' by P. White). June 30 
(Surplus Equipment S•le). 8 p.m .. YMCA. 

Eccles (E & DAC).-Tuesd•ys. 8 p.m .. The 
Concrogat:ionil Mission Church, King Street. 

Liverpool (L & DARS).-Tuosd>ys. 8 p.m .. 
Conserv;nivc Association Rooms. Church Road. 

W;avortrcc. 
Maccleslield.-June 9. 23. July 7, 42 Jordong>to. 
Manchester (M & DARS).- Wednesd•y•. 7.30 

p.m.. 203 Oroylsden Road . Newton Heoth. 
M•nchester 10. 

Ma nchester (SMRC).- Frid•ys. 7.4S p.m., Rack· 
house Community Centre, Daine Avenue, 
Norchcnden. 

Morec.ambe.-June 3. July I. 12S Re&ent Ro•d. 
Preston.-June 9. 23. July 7 {All meetin&s st>rt 

with a Morse practice u 7.30 p.m.). St. P:aul's 
School. Pole Street. 

So u thport (SRS).-Wednesd•ys. 8.30 p.m .. Se> 
C•deu C>mp. The Espl•nade. 

Stockport.-lune l. 17. July I. The Blossoms 
Hotel. Buxton Road. Stockport. 

W irn1l.-Junc 3. 17. July I. 7.45 p.m .• Hording 
House, Park Road Wen, Claughton, Birkcnhoad. 

REGION 2 
Barn1ley.- June 12 (l.adie•' Outin&)· Me«incs 

ilt King George Hotel. Peel Street. 
Bradford.-June 9 (NFD Inquest). Juno 23 

(''Happy Hamming", a pot·pourri of h:.m ndio 
br M. G. Whiuker. G31GW). 7.30 p.m .. 66 
Little Horton Lane. 

Catterick.-Tuesd•ys >nd Thursd•y•. 7.30 p.m .. 
Club Room. Vimy Road. 

H alifu.-(" Mobile Tranicciver.". oy D. Millord. 
G30GV). Beehive & Cross Keys Hocel. King 
Cross Lane. 

Northern H eiahts.- Junc 10 (Visit to M;an­
chester R•dio Society). June 24 (R•&chcw). 
7.30 p.m .. Spornm•n Inn. Ogden. 

Scar bor ou1h (SARS).-Junc 4 (Prcp>ntion for 
NFD). lune 11 (NFD Post·mortem). June 18 
(" Pre·sclectors." by G 8KU). June 25 (" Am•· 
tcur Rad io in Austri3 .. ). 7.30 p.m •• Ch:;t;pm:an's 
Y.rd, North Street. Scarborough. 

Sout h Yorkshire (SYARS).-Thursd•ys, 7 .30 
p.m., Tho Sug Hotel. Dockin Hill, Donustor. 

Spon Valley.-Junc 3 (Visit to Meteorologic•I 
Office. Church Fenton), June I I (Open ond 
Fin•I Mooting), June 25 (AGM). 7. IS p.m., 
Hcckmondwikc Gnmmar School. 

York.-Thursdays, 8 p.m .. British Legion Club. 61 
Micklegote. 

LOOKING AHEAD 
June 14.-Hunstanton ·· Bucket and Sp;idc 

P•rty." 
J une 21.-lnter-Club Picnic and R•lly. 

Houghton MiH, nr. St. Ives. Huncs. 
Jun e 17.- RSGB Extraordinary Gcnenl 

Meeting. 
Au1u1t 30.-G6UT's H•m P•rty. 
September 20.-Surrcy Radio Con<0ct 

C luo 2m 0 / F Hunt. 
October 28-31 .-RSGB Radio Communi· 

cuicns Exhibition. 
December 18.-RSGB Annual Generol 

Meeting. 
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REGION 3 
B ir mlngh"m (MARS).-Juno 16 (" Aeri>ls.'' 

H. V. Sims). 7.30 p.m., Mldlond Institute, 
Pi.lradisc Scrcec, Birmingham. (MRCC).-Junc 
5. 7.30 p.m .. Windmill House. Wcathero>k. 
Wychall. 8irminghom. (South). - June 18. 
7 .30 p.m .• Friends Meeting House, Balull Hc;ath. 

Cannock (CCARS).-June 4. Tho George Inn. 
W•lull Road, Cannock. 

Coventry (CARS).-Monday•. 8 p.m .• Westfield 
House, Radford Ro::id, Coventry. 

East Worce.stershire Group.-Junc 11. 8 p.m .. 
Old People's Centre, Rcdditch. 

Unin ... ity of Keele ( U o f KRS).-Mond•ys 
(during term), 7.30 p.m.. Room S. Sneyd 
Annexe. 

Mid-Warwick1hire (ARS).-Juno IS (Surplus 
Equipment S•le). Juno 29 (Open Meeting). 7.30 
p.m., Civil Deren cc Tninin{ School. Hurington 
House. Newbold Terrace, c3minglon Spi1. 

Stratford (ARS).-Fridoys. 7.30 p.m .. FIM I. 
Bird's Commcrci3.I Motors, Scradord·upon· 
Avon. ' 

Wolve rhampton (ARS).- Mondays. 8 p.m .. 
Neochells Cott>ge. Stockwell End, Tettenh•ll , 

REGION 4 
Burton-on· Trent (B·o· TARS).-Wodnosdays, 

7.30 p .m., Club Rooms. Supenhlll Institute. 
Burcon·on.Trcnc. 

C heste rfield (C & DARS).-Juno 3, 7.30 p.m .. 
Newbold Obserntory. Now bold Ro•d. Ch~ster· 
field . 

Derby ( D & DARS).-June 3 (Surplus S•le). 
Jun o 10 (Film Show). Juno 17 (D/F Practice). 
June 24 (Junion' Discussion), June 28 (0/F 
Qu•lifying Event). July I (Surplus S•le), 7 .30 
p.m .. Room No. 4, 119 Green L•ne. Deroy. 
(DSW Exp. Soc.).-Fridays, 7.30 p.m., 
Sund•ys. 10.30 a.m., Clut> Rooms. NunsOeld 
House, Boulton Lane, Alvouton. OC!rby . 

Grantham (G & DARS).-Mond•ys. 7.45 p.m., 
Club Rooms, rear or Manners Arms Hotel, 
London Ro>d. Granrh•m. 

Grimsby (ARS).-June 4. Juno 18. 8 p.m ., 
Grimsby Model Enginoers Club Rooms, 
Fletchers Yard. Wellowgatc. Grimsby. 

H eanor ( H & DARS).-Juno 9 (Surplus S•le). 
June 16 (Visit to TV Transmitter), June 23 
(Films), June 30 (" Tnnsmiuer construction." 
by B. Sand•ll. G3LGK). 7.30 p.m .• Room No. S. 
He•nor Technical Colleie. llkeston Ro•d. 
Heanor. 

Leicester {LRS).-Mond•ys. 7 .30 p.m.. Club 
Room, Old Hall F:irm, Braunuonc Lane. 
Leiccner. 

Lincoln (SWC).-Firsc Wednesday in e>ch 
mon th. 7.30 p.m. Lincoln Techn ical College. 
Cachcdnl Street, Un coin, 

Louchbor oush ( RCL).-Frid•ys. 7.30 p.m .. 
Corporation Hotel, Wh:trncllffc Road, Lough­
bol'ough . 

Man•lield (MRS).-Fridays. 7 to 9 p.m .• ATC 
Headquarters, Sutton Ro3d. Mansfield. 

Nottincham (ARCN).-Tuosd•ys. Thursd•ys. 
Room No. 3, Sherwood Community Ccntl'e, 
Woodthorpe House, Mansfield Road. Notting­
ham. 

N ort hampton ( NSWC).-Thuridays. 7 p .m .. 
Allen's Pram Works. 8 Duke Street. North· 
ampton . 

Peterborouch ( P & DARS).-June 5 (NFD). 
June 14 (Bucket •nd Sp•d• Party >t Hunst•nton). 
mcclings in Room 13, 7 p.m.. Elcccronics 
Block. Peterborough Technical College, East· 
field Road. 

REGIONS 
Cambridge (C & DARC).-Juno 5 (NFD Pre· 

parations), June 6-7 (NFD Station. c/o Mr. 
Banks. Wood Farm. Kn•pwell). June 12 (Acrivity 
Nighc). June 16 (Coach visit to Luton Club). 
June 19 (lnform>I). June 23 (Inter-Club Picnic 
R•lly. Houghton Mill. St. Ives. Hunts.). June 26 
(Activity Night), July 3 (Junk Sale). 7.30 p.m .. 

Club Hcadqu:.rtors, Corpor:.ticn Y;ird, Victori;a 
Ro•d. Cambridge. 

Haverhill (H & DARC).-Mond>ys. 7.30 p.m .• 
Club He>dquarters. Secondary Modern School. 
H•verhill. 

Luton ( L & DARS).-June 9 (NFD Inquest). 
June 16 (Qui1, with members of Cambridge 
Club). June 21 (Talk on TVI by G3HVA). June 
10 (Informal at •• Tho Loe.I"). 8 p.m .. ATC 
Headquarters, Cre1cent Road. Luton. 

March (M & DRAS).-Tuosdays, 7.30 p.m •• roar 
of Police Headquarters, Hich Street. Much. 

Royston ( R & DARC).-Juno 17 (Visit to Baldock 
R3dio St:nion), Wcdnc.sd~ys, 8 p.m.. Manor 
Hcusc Social Club. Melboul'n Street , Royston. 

Shelford (S & DARS).-June 4 (NFD Prepar•· 
tions), June 11 (NFD Post-mortem). Sund•y. 
June 21 (lncer-Club Picnic, Houghton Mill. St. 
Ives. Hunts.). 7 .4S p.m.. Digswcll House, 
Hitchin Read, Sheflord. 

REGION 6 
Oxfol'd.-Sccond and Fourth Wednesdays in each 

month, 7.30 p.m. (RAE Clu•es •t 7.IS p.m.), 
Cherwell Hotel. Water E><on Ro•d. N . Oxford. 

R EGION 7 
Acton. Brentford & Chiswick (ABCRC)~ 

June 9 (" NFD Inquest "). 7 .30 p.m .. AEU Club. 
66 High Ro>d, Chisw1ck. 

Bexley H eath (NKRS).-June 11. 25. 7.30 p.m .. 
Congr~ucion•I Hall. Ch•pcl Ro•d. Bexley Huch. 

Barnet ( BRC).-M•y 26. 8 p.m .• Red Lion Hotel, 
Barnet. 

Chingford (Group ).-June lhtG3NQT.June26 
•t G4GH. July IO•t G3YF. Con"ct che Honorary 
Secreury. Loughton 2397. 

Chinrford (SRC).-Fridays (except first). 8 p.m .• 
Friday Hill House, Simmons L;inc. 

Croydon (SRCC).- Juno 9. 7.30 p.m., Black· 
.smith's Arms, South Eod, Croydon 

Dorkinc (D & DRS).-June 9. 8 p.m., "W he•<­
sheaf," Corking, June 23. 8 p.m.. •• Sur & 
Garter," Dorking. 

East Ham.-June 16 (Tuud•ys fortnightly). 7.30 
p.m .• 12 Leiih Ro•d. Eut H•m. 

East Molesey (TVARTS).-Junc 3. Cornuvon 
C-asclc Hotel, Hampton Court. 

Edpare & Hendon (EARDS).-Junc 8 . 22. 
8 p. m .. John Kcble Hall. Church Close. Deans 
lane. Edgwarc. 

Enlield.-Junc 18. 7.30 p.m.. George Spicer 
School. Southbury Ro>d. Enfield. 

Gravesend (G RS).-lune 17. 7.30 p.m .. RAFA 
Club. 17 Ovorclifle. Gravesend. 

Guildford (G & DRS).-Second and fourth 
Fridays in each month, 8 p. m., City Cifc, On­
slow Street. Guildford. 

H"rlow.-Tuesd•ys. 7.30 p.m .. Rear of G3ERN 
(G. E. Read), High Street, Marlow. 

H arlow (SRC).-Wcdnesd•ys. 7 p.m .. Edinburgh 
Way, Hulow, 

H ar,.ow ( RSH).-Fridays, 8 p.m .. Roxcch Manor 
County School. Eoutcotc Lane. Harrow. 

Holloway (GRS).-Mondays & Wednesd•ys. 
7 p.m., (RAE •nd Morie). Frid•ys (Club). 7 . 30 
p.m .• Montem School, Horn.icy, N.7. 

Hounslow ( HADRS).-Mond•y• fortnightly. 
June IS. 29. 7.30 p.m., Canteen. Mogden Main 
Drainage Dept., Mogden Worki. lsleworth. 

llford.-Thursdays. 8 p.m •. 579 High Ro>d. llford 
(Nr. Seven Kings Station). 

King1ton.-June 11. 8 p.m •• YMCA. Eden Street. 

LONDON MEMBERS' 
LUNCHEON CLUB 

will now meet tu the White Hall Hotel, 
Bloom•t>ury Squoro, London. W .C. I 

at 12.30 p.m. on Frioays. June 19. and 
July 17, 1964 

Telephone table reservations to HOL 7373 
pl'ior to day of luncheon. Visiting amateur's 

cspcci;ally welcome. 

RSGB BULLETIN JUNE, 1964 



Kingston. Fridays-weekly morsc cf:t.s.scs it 2 
Sunray Avenue, Tolworth. 

Leyton & Walthamstow.-Juno 23. 7.30 p.m .. 
Leyton Senior Institute. Essex Road. E. 10. 
Interested new member$ contact A, Rix. 17 
Forest Drive East. E.11. 

Lou1hton.-June 5. 19. 7.30 p.m .. Loughton Holl 
(Nr. Debden Station), 

Mitcham (M & DRS).-June 12. 7 p.m .• " The 
Canons," Madeir.t Road. M itcham. 

N ew Cross (CARS).-Wednesdays •nd Frid•ys. 
8 p.m .. 225 New Cross Road , S.E.14. 

Norwood & South Lond on (CP & D RS).­
Junc 20 (" Dircetlon Finding, .. by A. J. Gould, 
G3JKY), CD Tnin ing Co~ tr•. Bromley Crescent. 
W.2. 

Paddington (P & DARS).-Wodnosdays, "7.30 
p.m .• Beauchamp Lodge, '2 W~rwick Crescent, 
W.2. 

Purley (P & DRC).-Junc 19, 8 p.m., Railw•y­
mcn's Holl (Side Entrance), Whytecliffe Ro•d. 
Purlcy. 

Reigate (RATS).-Junc 20 (Club N ight), 7.30 
p.m .. George & Dragon , Cromwell Road, Red­
hill. 

Romford (R & DRS).-Tuosdays, 8. 15 p.m., 
RAFTA House, 18 Carlton Road. Romford. 

Science Museum (CSRS).-Jun o I. 6.30 p.m. 
Sidcup (CVRS).-Juno 4, 7.30 p.m .• Congrega­

t ional Church Hall, Court Road, Eltham. 
Sloueh (SARS).-First Wednesday in each month 

8 p.m .. United Services Club, Wellington Street, 
Slough . 

Southgate & D istrict.-June 11. (Talk & Demon­
stration by BATC), 7.30 p.m., Juno 25 {Talk on 
Tcchniul TX M3ttcrs with demonstration), 
7.30 p.m .. Atlasta Lodge. Tottenhall Road. N . 13. 

St. Albans (Verulam ARC).-June 17. 8 p .m .. 
Hedley Road. St. Albons. 

Sutton & Cheam (SCRS).-Junc 16. 7.30 p.m., 
The Harrow, High Strecc, Cheam. 

Uxbridge.-Junc 16. S p.m .. Sc. Andrews Church. 
Scout Hut. Uxbridge Road. 

Welwyn Garden City.-Junc 11 (Visit to Crystal 
Palace TV Transmitting Station). 

Wimbledon (W & DRS).-June 12. 8 p.m .• 
Community Centre. St. Georges Road, Wimble· 
don. S.W.19. 

REG IO N 8 
Crawley (CARC)-Junc 10 (Informal, for dctoils 

contoct G3FRV), June 24. 8 p.m. (Members' 
Evening), Trinit)' Congregational Church, lficld. 

Thanet (TRS).- Fridays. 8 p.m.. Hilderstone 
House, Srcadstaifs. 

Tunbridge Wells (WKARS).- Junc ll (Com· 
petition o( cquipmcrn conscrucccd by members 
during the p3u year). June 26 (" Aerials," 
RSGB upe rourdcd lecture by f. J. H. Charman, 
G6CJ). scc.ond and fourth Fridays in each 
month, except during Augusc, / .30 p.m .. Culvcr­
dcn House, Cu lvcrdcn Park Ro3d, St. Johns. 
Tunbridge Wells. 

REGION 9 
Bath.-June 10, 7.30 p.m .• Assembly Room, 

Technical College. Lower Borough Walls. Bath . 
Bri1tol.-June 26 (" The GPO and the Radio 

Am>teur "), 7.15 p.m .. Small Physics Theatre, 
Royal Fort, Bris·tol University, Woodland Ro:id. 
Bristol 8. 

Burnham-on-Sea (B-o-.SARS).-Socond Tues­
day in each month, 8 p .m .. Crown Hotel, Oxford 
Slrecc, Burnh;im.on.Sca. 

Camborne (CR & 1'C).-First Thursday in ooch 
month, Staff Rocre>tion H•ll. SWE8 Head­
quarters, P\)ol, nr. Cambornc. 

Exeter.- First Tuesday in each rnonth, 7.30 p.m., 
Georr.c and Dngon inn. Blackboy Road, Exeter. 

Plymouth (PRC).-Tucsdays, 7.30 p.m .. Virginia 
House:, Bretonsidc. Plymo1..nh , 

South Dorset (SDRS).-First Friday in each 
month, 7.30 p.m .. Labour Rooms. West W3lkr, 
Dorchcu:cr. 

Torquay (T ARS).-Lost Saturdoy in each month, 
Club HQ. Belgrave Road, Torquay. 

Weston·super.Mar'e,.-firsr Tuesday in each 
month, 7.15 p.m., Technical College. Lower 
Church Road , 

Yeovil (YARC).-Wednesdays, 7.30 p. m., Pork 
Lodge, The Park, Yeovil. 

REGION 10 
Cardilf.-Juno 8, 7.30 p.m .. TA Centro, Park 

StrcN, Cardiff. 

REGION 12 
Aberdeen (AARS).-June 5 (NFO Preparations). 

June 12 (NFD Post-Mortem). lune 19 (Junk 
Sale), June 26 (Technical" Tit Bits "), 7.45 p. m .. 
6 Blenheim Lan~. Aberdeen. 

REGIO N 13 
Edinburgh (LRS).-June 11 (Constructional 

Competition). June 25 (AGM), 7 .30 p.m .. YMCA, 
South St. Andrew Street, Edinburgh. 

REG IO N 16 
Basildon (B DARS).- Oetails of meetings fr.om 

G31JB, Milestone Cottage, London Road, Wick­
ford. 

Chelmsford (CARS).- First Tuesday in each 
month, 7.30 p.m .• Marconi College. Arbour 
Lano, Chelmsford. 

Great Yar mouth (GYRC).-Fridays. 7.30 p.m .. 
t he Manager's Office. The Old Power Su.tion , 
South Quay, Sw3nstons Road, Grel.'lt Y::.rmouch, 
Details from G3HPR. 

Norwich (Norfolk ARCJ.- Mectings in n e w 
premises. Det~ils, from G3NJQ. 

Southend (SDARS).-Frid•y• fortn ightly, the 
Executives' Cancccn. E. K. Cole Ltd .. Priory 
Crescent. Southend.on.Sea. 

A mateur Television Convention Tanner, GJNDTfT. I Radno r Aycnu.;, Hurrow, Middlesex. 

The British Amateur Television Club is arranging a Convcn-
1ion 10 be held o n Scp1cmber 12. 1964- from 10.30 a .m. to 
6 p.m. in the ITA Conference Suite. Knightsbridge. London. 
S. W. I. Fun her information may be obtained from John 

K. W. CORNER No. I 
(A momhly review of news. views and advice) 

KW 2000 AND EXPORTS. The KW 2000 SSB TRANSCEIVER 
is, to date in use in 23 different countries. A long way to go to 
c..uch up with the KW Viceroy SSB trilnsmitter's '50-plus' countries, 
but chcn the Viceroy has been in production for four years. W e 
feel confident thac the KW 2000 will soon exceed this n umber. 
Proof of t he: succcn of the KW 2000 is In the fact that It is to be 
m:anufacturcd in the U.S.A. In the past your support for KW 
enterprises has helped us, to keep ahe:td in this business of amateur 
radio-in the future we plan co keep ahead by producing equipment 
to 3.n even further degree of technoloiical development ;ind 
reliability. Watch out for tho KW 2000 500 watt Linear Amplifier 
for home station ;a.nd mobile use and the KW 2000 2 metre SSS 
Transvcrtcr ;all in matching cabineu. When you decide to buy. 
also pl3n (or the future. Put your trust in . and invest in equipment 
from a firm of repucc which has been long c.scablished co serve you, 
the ndio -.maccur. Consult K.W. for all your 01.m;itcur radio 
rcquiremenu. 

6 1468 TUBES. A new t ube by R.C .A. which the m•nufacturers 
clalm will give 3lj% more oucput th:tn the conventional 6146. 
Many uansmincrs use the 6146, singly or in pairs, but it is not 
jun a case of plugging in the 61468 and .. hcy·presco " 33!% more 
output. Certain technical requirements h3ve to be met, involving 
tho H.T. supply and the screen supply 

It ls possible, however, to directly replilcc the 61'46 with a 
61468 without circuit ch:\nge, and because of the increased racina 
of the new tube, it would have a longer life. For further information 
write to The K.W. Technical Advice Department. 61468 ;arc 
>Vailablc from K.W. price 50/- each plus 2/6d. for posugc. 

K.W. Electronic.s Limited, 
Vanguard Wor ks. 

I H eath Street, 

DARTFORD, KENT. 
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Can You Help? 
e A. Mclhuish. BRS22568. 31 Shepherds Bus h Green. 
London. W.12. who requires the manuals for 1he DSTIOO Mk 
II receiver and the 1ype 140JA transmi1tcr ·1 

Well known Radio Mail Order Firm 
offers FOR SA LE freehold in 

Southern Wiltshire 

LIGHT INDUSTRIAL 
BUILDING 

3,300 square feet (single storey), including retail shop 
plus detached 4 bedroom house in approx. I acre. 
No charge for Goodwill to purchaser of property. 

Bargain Price owing to illness. 
Offers around £7,500. 

Full details and photographs on opplicotion. 
Apply Box N o. Z l733, Sawell & Sons Ltd . 

4 Ludgate C ircus, London, E.C .4 

BLANK 
CHASSIS 

l'rtd..ton ma.do In our owu work.. from 
eotntnd'C:lal qutJlty bl.lM1rtrd AJum1nium. 

Two. tbru or to ur 1dded 
s.un; I}.\ y SEff\'l C I:: 

of over :?O dltf<"rent foml! nia.dt up to 
\'OU!\ S l?.1-: 

Or EX AC...'T 1iz.e you nqulre to n t:A'n'J1t. 1/ 16. (rna.x_lmum leo~th 3:,· . tlepLb " ' ) 
SJH.dcil, d.t.alt tl'ilh prt;,m11tlt1 Sl-~~O FO R lf_.l.USTRA1"t.:D LKA1''l. .. :TS 
or ontcr 1:1tnjght. a way. workln.i; 0 11\. to tal a.rek of rniat.er in.I rcftulre(l anti 
rdentna- tot.able br:low, ~hlch hi tor lour•alJtd ch~a lo 18 e.w.J. (for lU •·"·C· 

add i th) 
•8 e.q. lo. 
SO 1q. In. 

1 l'.! sq. In. 
• .... tq. lo. 
I'. & f'. ':!/6 

41· 
6/-
9/· 
1/-

170 "'· !n. 8/- I 304 oq. lo. .1!!/-
'.?08 f4l· in. 9/- S36 11<(. In. .13i· 
'l40 oq, In. 10/· 3GS "1· lu. 14/· 
272 eq. tu. 11/- aud pro n\t.a 
I'. « I'. 2/9 I'. « I'. 31· 

FLAllOES W . I ' or i'l Gd. per bend. 
STRENGTHENED CORNERS I/ · c.cb comer. 

PANELS. The a.tJ:Dfl UULtu111.I can be eupplle<l tor panelt, 1creen11. ~tc .. -.t 4/ G 1q. 
ft. (18 e.w.g: .• 5/3> p lus I'. ,t P. (o,·er f _;l l)Oft ltt.d 

H. I.. SMITH & CO. LTD. 
287-289 EDOWA.RE ROAD, LOllDO!I, W.2 PAD 6891/7595 
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--MINI MITTER--, 

The NEW ' MC 64 ' All-Band Converter gives 
superb Amateur Band performance o n any 
rece iver. Complete Bandspread. Fixed or 
Mobile operation. Self Powered. 

Price £20. I 0.0. comple t e 

'TOP-2°7.' 3 S•nd. 2~ Wott Tr>nsmiuor . . . 
MR.44/l . All B;and Communications Rcicoivcr 
Mobile Transmitter. 20 W;att. Compact. efficient 
Tll7. All T ronsi<tor 1.8 Mc{s. MobHo llocoivor 
Minimittor Muld-Q. Unit. 165 Kc/s. . .. 
•• X 10! ' 20 Metre Rotary Beam Arny 
• F85.' All B•nd Aeri•I. Hlih power ... 

H .P. Terms Available 
For (ull dcro1b o( any o( !he above. please sond S.A.E. IO-

£33 . 10 . 0 
£68 . 0 .0 
£18 . 15 . 0 
£13. 0 . 0 
£5. 10 . 0 

£12. 10 . 0 
£5 . 2 . 6 

THE HINIMITTER Co. Ltd. ALB ION MEWS, KILBURN 
HIGH ROAD. LONDON, N .W .6. Tel. MAlda Vale SS88 

GJSJ QUARTZ 
CRYSTAL RESONATORS 

LTD. 
STONEHOUSE STREET, STONEHOUSE, 

PLYMOUTH, SOUTH DEVON 

T e l : P lymouth 61876 

Approved Production E..l.D. & A.R.B. 

CRYSTAL U NITS 

Rani• 1,500 kc/s-21.000 kc/s Fund•monul 
15.000 kc/s-100.000 kc{s 3rd and Sch Ovorconos 

S~ci(icotions (•) A.ll.B. ""d E.l.D. Sunduds. DEF 5271-A 
(b) U.S.A. Jan/MIL SPECIFICATIONS (Clll(A)All·Cll79U) 
(c) To cu.stomer"s own requirements 

Un1u are ;atl metal. No 1lu.s envelope types are produc~d. 

NOTE 
Whero desi&n1tion ln Specificuion I or l 1s not known or listed st-ue: 

(>) Nominal Frequency (Crymal lund•menul) 

!
b) Ch•nnol Frequency (Where applicable) 
c) Input C•p•city (Where not snced uniu m•d• to 30pl.) 
d) Holder typo (or send nmple) 
c) Equipment 

As many or those as are known must bo 1ivon, thoush in many cues equip· 
monu arc known to us and in t hese cases crystals may be m;idc from either 
(•)and (e), or (b) >nd (e) only. 
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HIGH FREQUENCY TRANSISTORS 
FRO M STOCK 

P. Watts Freq. VCE 
BSY 95 IS/· 0·15 200 Mc/s 20 
2N 706 IS/· I 200 20 
2N 708 25/· 1·2 300 25 
BFY 17 30/· 2·5 200 25 
BFY 19 32/6 I 400 20 
BFY 15 47/6 2 100 20 
BLY 10 60/- 10 100 20 
BSY S4 60/- 3 ISO so 
BUY II 13S/- 10 100 20 
AUY 10 53/· 4 120 60 

(further enquiries invited) 

TELERADIO ELECTRONICS 
18 Turnpike Lane, Hornsey, N .8. 

JACK TWEEDY G3ZY 
Speedy and reliable 1arvice 

Eddystone receivers and acce11orie1 stocked 
New £quipmcnt: Eddystone 870A. £30.17.6: ECIO, £~8: EA ll. £185: 
KW77 Mk.IV, £110: Eailc llX60, £2~. Groen & O•vis VHF con­
vcru1rs :1nd transmitters, Codar·Qoils, PR30 prcsclcctors, RQIO 
"O" multipliers, CR66 receivers and "S" meter kits. Miniciter & 
Gcloso VFOs, Tiger Radio transmttten, Mosley -aerials, Vibroplex 
keys. 
Used Equipment: Hallicnlcers HT9 I SOW AM •nd CW TX, £~2.10; 
Bud VFO. (7.10: llHE VHF 151 converter. £7 : llME 69. £17.10: 
Cll 100, £17.10: BCH8Q, £15: BC312, £12.10: NC IOIX with 
spuker. £32. 10: Panda Explorer TX. £41.10: ART 13 TX. £7.10: 
LG 50 TX, £27.10: llll55 wich p.s.u .• one, £7. 10: one. £8.10; 
Cius 0 wivemeters :and No. 10 ulibratc rs. 

H.P. Terms availablr. Trod~-ins occepu:d. 

1 1 Birkin Lane, Gr·a.umoor, N r. Che1terfield1 Derbyshi,.e 
Tel: H o lmewood 506 

JACKSON@ 
the big name in PRECISION compMents 

Precision built radio components are an important 
contribution co the radio and communications 
industry. 

No. 6/36 DRIVE 
lncorpontin1 the Dual Ratio Ball Drive providin1 )6.1 Slow 

drivo and 6~1 Fut drive under one knob with co·axial control. 
Scale is calibr.ucd 0-100 and an cxu·~ blank sale iJ provided for 
individull calibration. 

Tho unit consists or aluminium back plato. drive uni1, scale. spare 
sale. tn.nspuent cover, hair-line pointer. escutcheon ;ind knob. 

Fiu In front or panel which may be any thickness up to r· (or 
more by providin1 longer screws). 

T H E COMPACT CONSTRUCTORS TUNER 
Tho Jackson type SL.16 drive :and F.2 Gang variable Condenser h11ve been 

recommended. 

It's reliable if its made by JACKSON ! 
JACKSON BROS. (LONDON) LTD. 
Dept. R.S .• KINGSWAY WADDON, CROYDON , SURREY 
' Phone: Croydon 275+5 'G rams: Walfilco, Sou phone, London 
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Making their 
mark! 

The highly specialized 

IJSIONE '' EA12" 
Amateur bands receiver 

(Tunes only O'ler six Amateur 
Bonds) 

Fully transistorized, powe red by 
iix •u2• torch cells, tunes 550 kc/s 
to 30 Mc/s In five ronies. 

PRICE £185.0.0 
(delivered U.K.) 

A true aristocrat amongst 
Receivers-its superb tuning, 
its multiplicity of facilitie5. 
its performance on all modes 
of signals literally defy com­
parison. 

''EC 1 O'' 
PRICE £48.0.0 

(delivered U.K.) 

• Compact (or mobile work 

• High pedorm3nce for the sh;i;ck 

• Handsome for the home 

• Reliable for the professional 

This beautifully engineered 
receiver hardly needs adver­
tising- it is already selling 
fast on enthusiastic recom­
mendations rrom users ! 

FULL DETAILS POST FREE-AND BOTH RECEIVERS ARE ON'DEM' AND 

IN STOCK AT ••• 

WEBB'S RADIO, 14 SOHO ST., OXFORD ST., LONDON, W.I . 
Telephone: GERard 2089 & 7308 
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PETER SEYMOUR LTD. 
COMMUNICATIONS EQUIPMENT SPECIALISTS 

ALL ITEMS IN STOCK AT TIME OF GOING TO PRESS 
l MONTHS GUARANTEE ON ALL EQUIPMENT OVER £2S 

£ •• d . 
G.E.C. BRT400K in new condition 150-lBO kc/s and S~O kc/s-

32 Mc/s ... ... ... •. . ... .. . ... . .. 100 0 0 
EDDYSTONE S740 500 kcls-lO Mc/s. 110-240 A/C input .. . 25 0 0 
EDDYSTONE 5640 1 ·8-30 Mc/sin new condition 240 A/C input 30 0 0 
GONSET GSBIOO. Al 90W, Ala 90W p.o.p. Also A3 and 

P.M. . . . .. . . .. ... ... . . . ... . . . . .. 115 0 0 
COLLINS 75Al with 8 and l · I filters, 100 kc}s cal. 160/1 0 Mtrs. 170 0 0 
EDDYSTONE 358X with all coi ls and power unit ... 17 10 0 
HEATHKIT Seneca 2 Mtr. TX VFO o r Xtal. With Auto 

transformer 2 6146 In P.A. ... ... . .. . .. 
K.W . VANGU ARD with 160 Mus. SOW Al, 7SW Al 
MOSLEY "COMMANDO" Mk2. NEW. l80W p.e.p. . .. 
HE30 550 kc/s-30 Mc/1 Q MULTIPLIER ecc .• s lightly used . .. 
HAMMARLUND SP600JX/6 540 kc/s-54 Mc}s 100-240 A/C 

so 0 0 
45 0 0 

140 0 0 
35 0 0 

input .. . ... ... ... •. . ... . . . . . . P.O.A. 
R208 10.60 Mc/s. Bui lt-In speaker and mains unit. 210 A/C ... 8 10 0 
MARCONI Guordian D.F. Receiver 190 kc/ s·1·S Mc/s. 240 

A/C input. Built- in speaker. noiso limiter. 8.F.O., etc. 
Miniature valves . .• ... ... ..• 8 10 0 

CRIOO 60 kc/s-30 Mc/s. 240 A/C input ... . .. P.P. (£1 0 O) IS 0 0 
EDDYSTONE840A. 480 kcls-lO Mc/s. 110-2'40 A/C-D/C as new 35 0 0 
EDDYSTONE840A. 180 kc/s-30 Mc/s. 110-2'40 A/C·D/C soiled 

chassis ... ... ... . .. . .. . . . P.P. (£1 0 0) 28 0 0 
HAMBANDER 1·8-lO Mc/s. 240 A/C input ... 12 10 0 
HRO with ill bandspread coils, power unit. Miniaturised 20 0 0 
EDDYSTONE ECIO, 560 kc}s·lO Mc/s. All rransistor. ... 48 0 0 
NATIONAL NCl88. 540 kc/s-lO Mc/s. Separate bandsprcad 30 0 0 
TAYLOR 61A AM/FM signal gencrotor. 4-120 Mc/s. As new 15 0 0 
EDDYSTONE accessories "S" meter ond mounting blocks . .. 4 10 0 
VALVES 5B251M, 15/-: 2E24. 5/-: TCS BFO uniu with can and capacitor 3/6 

SSB diodes matched fours 5/· pack 
RSGB publlcarioni-CALL BOOK, latest edition 4/6, manual H /· 

Radio amateur examination manual 5/6, a Guide to Amateur Radio~/· 
BC 1147 A. 1.5-lO Mc/s. Var iable selectivity. Built -in Spkr. Eleccric.lly 

similar to AR88. £25. 
WANTED URGENTLY the following receivers; HALLICl\AFTEl\S 
SXIOO, SXIO I (with 160), EDDYSTONE 6'10, AR88D/ Lf, DRAKE 28. Please 

State your price. 
HIRE PURCHASE TERMS ON EQUIPMENT OVER £JS 

410 BEVERLEY ROAD, HULL, YORKSHIRE 
Telephone: f-IUU 41938 (43353 o(ccr 7 p.m.) 

1··--·---1 

:,~!l~: 
I FOR ALL RXS AND TXS I 

A range of s pecial units will " match 
anything to anything!" Peak up your 

I R.F. P erformance by many" S" poi nts I * Type I. GMeral purpose tuner for 

[~ 
receiving and transmittinr. 

I ,. ... '-~~ + l /6d.p.&p. 101- 1 ('" ~ * Type 2. M"dium Wave tuner for 
~ receivine. a lso peaks up over H.F. 

- _,...,. ranee. + 2/· p, & p. 45/· 

I ~ 
Type 3. H.F. ba nd t uner for re• I 

(JR)
~,.··· ' ceivinc__,. MUST for the oeriouo 

short wave. oper-ator, covers 1.4 to 
30 Mc/s. + l/6d. p . & p . 3'/6 

I U "'" * T ype 4. As type I but with bui lt-in I 
series var. capacitor for receivin1. 

a••W h. + l/6d. p. & p. IS/-
1'- A ' Type 5. A• type I with built-in 

I 2,,~~ series var. capacitor for transmit· I 
tin1. + 2/· p. & p. 20/-

* These Unib are lllustrattd. 

I Only the PRICE is low PARTRIDGE I 
ELECTRONICS LTD., 

$£N{) F(}/l 7 Sowell Street, 

I fl/LL DETAIL.r B~::·:~;·6~3~t. I 
I ~ ~-Fi-dicm;hon.oni-9J~t F- 1 
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CLASSIFI E D AD VE RTIS E ME NTS 
A DVERTISEMENT RAT ES. Members' Private A dvertisements Jd. per word, minimum charge 51. Trade Advertisements 9d. per word. minimum 
charge 12s. All apinls 11. per word, minimum charge 18s. Write clearly. No rcsponslbiliry accept ed for errors. U!c of Box number Is. 6d. extra. Send copy 

co Silwell & Sons Ltd., 4 Ludgate Circus, London, E .. C.4. 

SITUATIONS VACANT 

DEVELOPMENT 
ENGINEER 

required to join Laboratory working on the Development 
and Engineering of Data Transmission Systems. 

ASSISTANT 
DEVELOPMENT 

ENGINEER 

to join Radio Laboratory working on VHF, UHF and SHF 

Telecommunications Equipment including Solid State Ampli­

fiers, etc. 

For Full Detai ls O f These Posts Apply: 

Personnel Officer, A. T. & E. (BRIDGNORTH) LTD. 
BRIDGNORTH, SALO P. 

TECHNICAL SALES 
ENGINEER 

Required at London Airport for sales promotion or 
latest American-manufactured H.F. SSB Com­
munication equipment. Previous experience preferred. 
Apply in writing or phone: 

Sales Manager. 
Radio & Radar, 

FIELDTECH LfMfrED 
No. 2 Maintenance Area, 

London Airport. 

SKYpor t2141. 

ELECTRONrC ENGrNEERS for expanding development 
team. Candidates should have experience in the design of 
electronic instruments, and/o r semi-conductor techniques in 
the R.F .. Video, or pulse fields. Write giving details of 
experience and salary required to the Chief Engineer, 
Furzehill Laboratories Ltd., Theobald Street, Boreham 
Wood, Herls. 
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Are you interested in fnstruments or Elccrronics and 
their application to aircraft? 

The College or Aeronautics offers an opportunity 
for an enthusiastic young man to learn new techniques 
in flight test instrumentation. Tidiness. ability to 
handle delicate instruments and attention to detail arc 
essential. The successful applicant will, al"tc.r a pro­
bationa ry period of training, take charge of a small 
labo rato ry and be responsible for calibrat ion mid 
installation of flight test instruments in the College 
a ircraft. 

The post is established in a skilled grade in accord­
ance with the N.J.C. scales for Civil Aviation. 

Applications giving full particulars to the Chief 
Cle rk, The College of Aeronautic~, Cranfield, 
Bletchlcy. Bucks. 

ELECrRONrC DEVELOPMENT 
& TEST E NGINEERS 

required for work on transistorized medical and in­
dust ria l research apparatus. 

De1•ices Limited, 
15 Broadwater Road, Welwyn Garden City. 

Telephone 24146. 

TEST & SERVICE ENGINEERS. Interesting work on well 
known equipment. Must be top rate technicians. SALES 
OFFICE MANAGER. Must have good technical know­
ledge. Apply in writing giving full details of experience.­
The Personnel Manager, K.W. ELECTRONICS LTD., 
VANGUARD WORKS, D ARTFORD, KENT. 
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OFFICIAL APPOINTMENTS 

AN ELECTRONIC INSTRUMENT TECHNrCrAN 
is required by 

THE RADIOCHEMICAL CENTRE 
of the 

UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY 

for the Instrumentation Section or the Physics 
Dcpanmeni to assist in the installation, calibration 
and maintenance or electronic instruments used for 
radioactive meas urements througllout the Centre. 

Applicants should l1ave served a recognized 
apprenticeship or had equivalent training and should 
be experienced in pulse, high voltage or electromcler 
circuit teclrniques. 

Starting salary, according 10 age and qualifications. 
is in the range or £800 to £ 1,015 rising lo a maximum 
or £1 ,135. 

Assisted Housing and Superannuation Scheme. 
5-day week. 
Apply to the Personnel Officer. The Radiochemical 
Centre, White Lion Road, Amersham, Bucks. quoting 
Reference No. 3/64/ l . 

PERSONAL 

QSL CARDS. G.P.O. approved log books, cheapest, best, 
prompt delivery. Samples.-Atkinson Bros., Printers, 
Looc, Cornwall. 
WJQCO, Rufus Taylor will be staying at the Whites Hotel, 
Lancaster Gate, London, from July 2nd to July 5th and will 
look forward 10 meeting any of his London area friends at 
that time. 

SERVICES OFFERED 

GO ONE BETTER. Have your cabinets, panels, etc., stove­
enamelled and lettered to your own or original specification. 
-For by-return quotations, contact: The Universal Produc­
tions (Enamellers) Ltd., 22 Aston Road North, Birmingham 
6. Tel.: Aston Cross 2987. 

CASES, chassis, panels. ANYTHING in metal : send your 
drawings, for quote. Stove enamelled, hammertone, or 
plain, in any colour.-Moss Watson, 40 Mount Pleasant 
Street, Oldham, Lanes. (Main 9400). 

WANTED 

WANTED.-All types of communications .receivers, test 
equ.ipment, tape recorders, amplifiers, etc. Prompt cash 
payment- Details to R. T. & T. Electronics Ltd., Ashville 
Old Hall, Ashville Road, London E.11. (LE Yton 4986). 

COLLECTING FOR PRIVATE MUSEUM.-Early Mar­
coni tuners, detectors, spark coils, high vohage transformers, 
Leyden jar and plate condensers, keys, spark gaps, oscillation 
transformers. Commercial gear and commercially made 
anJateur gear before 1920 especially tubes, magazines, 
catalogues and QSTs. RSGB BULLETINS before 1937. Old 
Post Office manual morse telegraph equipment including 
needle systems. All letters answered.- E. W. Freeman, 
K0MOA, Box 57, Yankton, South Dakota, U.S.A. 

WANTED. CDR-AR22 beam rotator motor unit , must be in 
good condition; indicator unit not essential. C. J. Spackman, 
175 MlLrlborough Road, Swindon, Wilts. 
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GJBXI TOWERS 
SELF-SUPPORTING TILT OVER, CRANK 

UP AND DOWN 
All Steel Elec~rlc Arc Welded 

H ot Dipped Galvaniud 

These towers have two or three teles­
coping sections, winding up to 50 or 60 
feet. At the top is a Rotator Mounting 
Platform for a C.D.R. or Prop Pitch 
Motor. The sections hinge on a 6 ft. 
ground post with a winch to tilt the 
tower over to ground level for easy 

fixing and adjustment of Antenna. 
Will support full size 3 Element, 20 Metre Beam 

or Tri Band Quad 

Price: Complete with Ground Post and two 
Winches 

50 rt. TWO SECTION £ 120 DELIVERED 

60 rt. THREE SECTION £ 155 DELIVERED 

Demonstration Tower : Can be seen at my QTH 

JAMES FARLOW 
49 MOUNT PLEASA N T ROAD 

CHIGWELL. ESSEX 
Tel.: Hainault 4546 

R. T. & I. ELECTRONICS LTD. 
Communicodon1 Rece-iYer.s-Test Equipment 

HALLICRAFTERS SX42, AM 540 kc/s-110 Mc/s. 
FM 27-110 Mc/s .. . . .. . . . ... . .. . .. £90 

HALLICRAFTERS SXllO, 550 kc/ .. 34 Mc/>, with 
slide rulo Band Spre>d dial . .. . . . . . . £70 

HALLICRAFTERS S38E, 550 kc/s-31 Mc/s with B/ S 
tuning ... . .. ... ... ... . . . . .. £24 

(40/·) 

(30/-) 

(20/-) 
LAFAYETTE HE40, 550 kc/s-30 Mc/s with B/S 

tuning (NEW) ... ... .. . .. . ... ... £24/ 15/· (Free) 
LAFAYETTE HE30, 550 kc/s-30 Mc/s with slide rule 

dials .. . .. . . .. .. . . .. . .. £42 
MARCONI TFI 153 OSCILLOSCOPE .. . . .. £100 
MARCONI TF 801A/ I SIG. GEN. (10-3 10 Mc/s) . . . £75 
G.E.C. BRT400K. I 50-385 kc/s and 510-30 Mc/s ... £100 
G.E.C. BRT400. 150-350 kc/sand 510 kc/s-33 Mc/s .. . £90 
EDDYSTONE 680X,480 kc/s-30 Mc/s ... £85 
R.C.A. AR88D, 540 kc/s-32 Mc/s ... £60 
EDDYSTONE 680, 480 kc/s-30 Mc/s . .. . .. £55 
HALLICRAFTERS SX43. AM 5-40 kc/s-55 Mc/s. 

FM +4-55 and 86-109 Mc/1 . .. £50 
GELOSO G207 bandspread rocoivor . .. . .. . .. £45 
EDDYSTONE 750, '480-1, 450 kc/sand 1·7-32 Mc/s. .. £50 
EDDYSTONE &40A, 480 kc/s-30 Mc/1 ... . .. £40 
NATIONAL NC81X bandsproad recoiver . .. . . . £25 
GELOSO G212 Transmitte r . .. . .. £45 
R.C.A. AR77E, 540 kc/s-31 Mc/• ... ... .. . £32 
HAMMARLUND SUPER PRO, with power unit £30 
HALLICRAFTERS S27, UHF AM/FM, 28-143 Mc/s £30 
NATIONAL NCl20, 550 kc/s-30 Mc/s .. . . .. £30 
MARCONI CRIOO, 60-420 kc/sand 500 kc/s-30 Mc/s, 

with noise limiter ••• ... •.. ... . .. OS 
R.206, Mk. II, with power unit ... ... ... . . . £22/1 0/-
NATIONAL HRO Senior, with nine tunin& coils, 

from ... ... ... ... . .. £12 
AYO C/ R BRIDGE, iroy type ... ... . . . £18 
HALLICRAFTERS Sl8, 550 kc/s-30 Mc/s .. . . .. £18 
AYO WIDE RANGE Sig. Gen. 50 kc/s-80 Mc/s ... £15 
R.107, 1·2-18 Mc/s .. . £14 
AVO Electron ic Test Unit ... . .• ... . .. £ 12/ 10/· 
CLASS" D "WAVEMETER, complete with spues. 

(Free) 
(60/-) 
(40/-) 
(40/-) 
(40/-) 
(30/-) 
(40/-) 
(30/-) 

(30/-) 
(30/-) 
(ZS/-) 
(lO/-) 
(30/-~ 
(40/-
(15/­
(40/-) 
(30/-) 
(JOH 

(30/-) 
(40/-) 

(15/-) 
(25/-) 
(10/.) 
( 15/-) 
(30/·) 
(IS/-) 

instruetions, headphones ... .. . ... ... £5 (7/6) 
HRO EQUIPMENT. Whether you require one spue, one tun in& coil, or 

a complete equipment, send s.a.e . for our special HRO list. 
CARRIAGE for Enrland, Scotland and Wales shown in brackets. 
TERMS: C. W.O., Approved monthly accounts, and Hire Purchase. 

R.T. & I. ELECTRONICS LTD. 
AlllYllle 0 .. H1ll .A1hwllle Rold, London, E.11. Tel: lEYconrtone ""' 
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N. W. ELECTRICS 
GlMAX 

Cius D Wavcmctcr Complete with Spucs. lnnruccion and Head­
phones. £3 10s. plus 7/6 p.p. 
B."4'4 Transmitter Receiver. idc;il for_. mcucs. 12v Input, complete 
with Mike & Powcrload , £~ 19s. 6d. plus I SI· p.p. 
Components G.20AF. MK2. VFO Coil Former, 4/9 plus 6d. p.p. 

~t;•cnh• .. ~fs0Gn~1r•r11:J J!-:-~~ x w high. s1. plu• 6d . p.p. 
STAMPED ADDRESSED ENVELOPE FOR FURTHER DETAILS 

'4-Element 2m Y•gi, 38{6, pp .. 3/6. 
T.W. Nuviscor (6DS4) 2m Convertor, 1'4-16 Mc/• l.F. In Stock, 
£11.11.0. 
C.R.T. Indio.tor 30PI, tubo 6j X 61 . Pan 12' doop. Suitable for 
Circular Trace Monitor ll R.S.G.B. H/ Book. 25/-, p.p. 3/6. 
50 ohm i• di .. Tx Type Co.,c., I/· yd., p. paid. 
300 ohm Ribbon Feeder Black, 6d. yd., Post. 1 /6 >ny length. 
72 o~m Ribbon Feeder Bl>ek, 6d. yd., PoSt. 1/6 •ny length. 
H.R.O. spares and power supplies in stock, S.a.o. for lin . 
PO WER TRA N SFO RME R POTTED, 230 in., 510.0-510, 275 
mA.; 375..0-375, 83 mA. SV 3A, 6.3V 9A, 6.3V 2A x 2. 6.3V I A 
x 2, 6.3V I.SA + 6.3V 0.5A, 37/6, carriago S/·. 

TOKA I " WALKI E TA LKIE" 9 T RANSISTOR TRAN S­
CEI VER. Tx and Rx crysul controlled 28.5 Meis. Weight I lb. 
£18.10.0, £36.0.0 pair. p.p. 5/-. S.A.E. for details. 
Dummy loads 2 X 350 (700 90W) 2/6, pr. 1/6. p.p. 
Japanese Field Strongch Meter 1-150 Mc/s lOOµ A moccr. Earpiece 
and Telescopic Aerial. Special price 59/6, p.p. 2/-. 
Slim Hand Mike, switched, satin chrome finish, plue in lead and 
neck cord. 32/6, p.p. 2/6. -----
EDDYSTONE RECEIVERS AND COMPO NEN TS, 
CENCO , REPANCO, etc. W e welcomo all enquiries however 
small. S.A.E. 

52 GT. ANCOATS STREET 

MANCHESTER 4. 
CENtral 6276 

EXPERIMENTAL 
RADIO 
ENGINEERING 
fifth edit ion 

E. T. A. Rapson 

This work forms a suitable te.xt­
book for a three or four years' 
work course at a Technical 
College, and this fifth edition 
includes a new section on experi­
ments on transistors. In other 
respects, the book has been 
brought up to date. 14s. net 

from all booksellers 

P itman. Parker St., London WC2 
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WANTED (continued) 

REQUIRED to purchase BULLETINS fo r Jan. and Feb., 1953. 
G4IB, 12 Maidstone Ro<id, Pembury, Kent. 

TOP BAND RX. (could be mobile rig) with mains PSU. 
Details a nd price pse. All letters answered. Box No. 
Z.7136, c/o RSGB BULLETIN, 4 Ludgate Circus, London, 
E.C.4. 

IN URGENT NEED of comprehensive handbook for 
Hallicrafters SJ6A, willing to purchase, or will photograph 
necessary information and return witltin three days. Also 
for information and technical gen on Weston-Elec tric 
converter type AM-9 13/TRC. marked channel BJ-B250, 
100 to 225 Mc/s. G3DUV, 28 Kempson Avenue. Sutton 
Coldfield, Warwickshire. 

WILL PAY £1 for gen or valve line up on Murphy Signal 
Generator, type M 1. J. Sto1>ford, 231 D over Road, Folke­
stone. Kent. Tel. FOLkestone 52830. 
COPY OF September 1960 ·' Short Wave Magazine." 
G3GCO, 31 The Crescent, De nnington, Wel[ington. 
Shropshire. 

SCANDINAVIAN AMATEURS require (working or not) 
AR-88D. CR .100, BRT400, HRO, BC-348. BC-342. 
second-hand Eddystone (especially 680X) and Hammarlund 
receivers, etc. Collection within 200 miles London. New 
address- Brian J. Ayres, 2 Fairfield Road, Kingston, 
Surrey. (KJNgston 8433 or LOWer Hook 2000). 

BC-455 RECEIVER 6-9 Mc/s. State condition and price. 
J. Bcrden. G3RND, 20 MilJ Hill Avenue, Pontefract. York­
shire. 

FOR SALE 

METALWORK.- All types of cabinets, chassis, racks, etc., 
to your own spccifications.-Philpott's Metalworks Ltd. 
(048 1), Chapman Street, Loughborough. 

CATALOGUE No. 15.- Government Surplus Electrica l and 
Radio equipment. Hundreds of items at bargain prices for 
the experimenter and research engineer, 2/6 post free: cata· 
logue cost refunded on purchase of 50/-.- Arthur Sallis 
Radio Control Ltd., 93a North Road, Brighton. 

HALSON 3FLF MOBILE ANTENNA 
Complete with coil of your choice l 60m, 80m, 40m, or 

20111 £6. 10.0. Extra coils £3. 10.0. each. 
From: Halson Radio Services Ltd., 

Dover Road Works, 
Blackpool. Tel 62740. 

MULTIBAND ANTENNA TRAPS 80 thro 10m high 
efficiency and superbly finished, only 45/- pair. Silicon 
Diodes IOOO PIV at 500mA, 9/-. OC.45, 44, 81, 81 D, 3/6. 
OC.170, 4/-. OC.171, 4/6. BM.3 xtal mic., 37/-. H E.30 
and HE.40 Communication Rx. All plus P. & P.­
Wakeley, 70 Arnold Road, Binstead, I.W. Ryde 3231. 

BAMBOO POLES FOR CUBICAL QUAD ANTENNAS, 
ETC. ALL SIZES. S.A.E. BRINGSLIST.- WHINES & 
EDGELER, BAMBOO PEOPLE, GODMANSTON, 
DORCHESTER, DORSET. 

SELLING SBIOU, new £30. Heathkit Service Oscilloscope 
OSI, £10. Taylormeter 83A, £4. Wilson, 284 Verdant Lane, 
London, S.E.6. 
HAMMARLUND Super Pro BC779-B with power unit and 
auto transformer. Offcrs-G3CRB. 30 Wood Lane Close, 
Iver-Heath, Iver, Bucks. Tel. Iver 1219. 
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FOR SALE-(continued) 

HALLICRAFfER AMATEUR RADIO RECEIVER 10-
80 metres Model S 108, £20. Phone Royal I 76J. 

JOHNSON VIKING COURIER 500-watt Linear (811A's 
in Class B or Class C) 3·5 to 30 Mc/s, matches any antenna, 
£60.- Stanley Lngram (G6ZY), 2 Shepherd Street, London, 
W.1. Hyde Park 90il. 

AERIAL 20 feet. 4 section, 4 in. base, 2 in. top, 25s., carriage 
extra. Critchley, 63 Racliael Gardens, Park Hill. Wednes­
bury, Statrs. 

FOR DISCERNING ENTHUSIASTS. A special Service. 
American TransislOrs:- Sprague 2Nl742, l4-1 9db PG @ 
200 Mc/s, 24s. 6d; 2N2398 (f2028), 16-22db PG @ 200 Mc/s, 
53s. 9d. Texas 2G403 7s. 8d; 2030), low noise, min., gain 
l~O, 7s. 9d. RCA 2N3053, NPN Silicon ft= JOO Mc/s., JSs. 
6d.; 2Nl 184, 2Ss. 6d: 2N711 (200 Mc/s), 12s. 9d. ST&C 
Thermistor R53, 2ls. Tunnel diodes. postage 6d. C.W.O. 
Please send 3d. stamp for list. J. Williiuns & Co. (R), 208 
Hagley Road, Birmingnam, 16. 

EDDYSTONE " 888A," Instructfon Manu~, £65. Phone 
MUS, 2284, after 7 p.m. MUS. 3463. 

NAGARD DOUBLE BEAM OSCILLOSCOPE Type 
D .S l03 in excellent condition and recently overhauled by 
maker. £48 o.n.o. P. Hugh-Jones, Clinical Pulmonary 
Physiology Research Unit, King's College Hospital Medical 
School, D enmark Hill, S.E.5. 

COMMUNICATION RECEIVER Rl07 mint condition 
A.C. 100• to 2501 or D.C. l 2v three ranges I ·2 co l 7·5 Mc/s. 
Offers. Power, The Old lfouse, Hamble, Southampton. 

SALE. RI07, new valves, perfect working order, improved 
B.F.O., £JO; prefer buyer collects. Smith, 11 6 Montgomery 
Street. Hove, Sussex. 

HEATHKIT RAl Receiver, a ligned and tested by Daystrom, 
mint condition, £39, carriage paid. GBOTV . .Paul O'Kane. 
l 5 Sbandon Park. Belfast 5. 

S.T.C. Perforated Sheet 4! in. Y 4,f in .. 6 for 5/-. T.C.C. 
etc., Metal cased Paper Condensers. ·00 I, ·002. ·02, ·05 a ll at 
500 v.w. ·01 , · l and ·5 at 350 v.w. all at 5/- doz. !COO mfd 
25 v. @ 2/6 ea. 200 P.J.V. 6 amp Silicon Rectifiers @ 5/6 ea. 
1000 P.1.V. 500 m/a @ 6/6 ca. ,~.,. dia. 18 way 14/0076 Cable 
@ l/- yd. Miniature sea led Relays 26 volt coil 240 ohm 6 
C.O. 5 amp Contacts ® 7/6 ea. Welwyn Hi-Stab resistors 
:}, !. J & 2 watts 5 % or better @ 3/- doz. Headset witl1 boom 
mike @ 37/-. All items post paid. J. Birkett, R adio Compo­
nent Suppliers, 9 Steep Hill, Lincoln. Phone 20767. 

MOHICAN ideal field days. a lmost new. £22 o.n.o. VCR 97, 
4s. VCR 517, 8s. CR lOO mains transformer. Glazier, 24 
Kensington Park Gardens, W.11. 

SALE. 100 kc/~ crystal, 7s. 6d.; HRO coils good condition 
.LF, £1. HF. £2 each : lively R.1 07, £1 l. Delivered London 
area. Write: l 6 The Mount, Chorleywood, Hens. 

SALE. DRAKE 2B, £75 o.n.o. Offers for complete station­
Tiger 200 TX'· Z" Match AR88LF class .. D" Wavemeter. 
Also CR 300. Minimitter Mobile TX control box SO, 40, 20, 
whip ant. G3MCN, 448 East Prescot R oad, Liverpool. 

BC221-T with Manual for sale. Excellent condition. £16 !Os 
Also for sale: Rl475 with P.S.U. and Manual, £JS. 
G3SEE, 48 Wilmer Way, London, N.14. ENT 1343. 
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WORLD WIDE COVERAGE COMMUNICATION RECEIVERS 

QUARTZ CRYSTALS 

4SS kc/s AR88) I l /6. 
100 kc/s l3 PIN) IS/·. 

456 kc/s HRO) IS/-. 
735 kc/s AR88LF) 10/-. 
Twin 100 kc/s & I Mc/s ll/6 
SEND FO R LIST OF 600 

T YPES 

•s• Me[ors Ii in. square. Model 
SR-lP. Brand Now 35/-. 

I VALVES I 
Receivin&. Tnnsmittini. Over 
800 types at new low prices. 

Send for n<w 8 poge (isr o(T ransis­
tors, Valves. Quartz Crystals, 
rectifiers and Zener o ;odes 

FOR YOUR CIRCUIT 
We will bo ploased to quote 
you for your requiremonts 
S.A.E. with list please. 

9 valves 4-waveband 

MODEL I 40 I BRANO 
HE-30 gns. NEW 

Delivery from stock also SR-40 
£24. 15. 0 

Send for lull details. 

I TRANSISTORS I 
Br2nd New 1st Grade 

AC I07 
AFll4 
AFI 15 
AFI 16 
AFI 17 
AFllB 
AOTl40 
OC« 
OC45 
OC71 
ocn 

M U LLARD 
14/6 OC75 6/-
10/- OC76 6/-
9j6 ocs1 • 6/6 
9/- ocs2• 9/-
8/6 GETll4• 6/6 

17/6 GETI 15• 9/6 
IS/· GETI 16 15/-
6/- OC83• 6/-
S/- OC8'1• 8/6 
4/- OCl70 8/6 
6/6 OCl71 9/6 

POWER TRA N SISTORS 
OClS ll/- OC3S• IS/-
OC28* 17/6 OC36• IS/-
OC2.9• 17 /6 AO 1-40• lS/· 

• M:uche d Pairs available 

NEW 86 PAGE 2/6 
Post P•id 

ILLUSTRATED CATALOGUE 

HENRVS RADIO Ltd. Mo:~s~ •. 1i::1:.m. 
303 EDGWARE ROAD, LONDO N , W.l Thurs. 9-1 p.m. 

A continuous study in the laboratory and 
1n the field has resulted in a further development 

in Oxley subminiature air dielectric trimmen-, the 
rot.,r and the stator both bein' made of solid meta_!. 
This results in: 

I 
(I) The e limination of practiolly oil soldered ioinu. 
(2) A posilivc increa.se in mechanical rigidity and 

1 improved electrical stability. 
(3) A high order of consistency in capacity. 

In other respcct-S the trimmers retain all those 
facilitie.s which have made them the inevitable choice 
of profession;al equi pment in which reliability is tho 
dominanc requirement, 

BRITISH 
FOREIGN 
PATENTS 

' Writ• for t•chnicof details of chcse ond ocher Oxley producu 
OXLEY DEVELOPMENTS CO. LTD., ULVERSTON, LANCASHIRE 



FOR SALE-(continued) 
O LYMPLC 100 watt TX. CW/ Phone. 160-10 metres. new 
condition (list £80), £50. AR88 Receiver, £25. Carriage by 
mutual arrangement. 13ox No. Z.71 34, c/o RSG B B ULLE.TIN. 
4 Ludgate Circus, London, E.C.4. 
LGJOO TX section. FIRST £25 or nearest secures. BSR 
Trans. I 100v-700v-425v-0-425v-700v-1100v a t 500m/a I 
250m/a, £6 IOs. 2-5/25 H. Chokes at 500 m/a, 30/- each. 
Box No. z. 7135. c/o RSGB B ULLETIN. 4 Ludgate Circus. 
London. E.C.4. 
19 SETS £1.0.0. -1 10/- P. & P. 844 Mk 3 TX/R X complete 
case circuit, etc., £6. 10.0. + 10/-. Meters: 500 M/A 2! in. 
basic 5 M/A 10/- + 2/6d. 30-0-30 M/A 2 in. basic 3 M/A 
10/- + 2/6d. 100 micro amp 21 in. in 5 in. x 5 in. x 3 in. case 
22/6d. + 2/6d. OC20 I I 0/-. Pair OC35's on heat sink J2/6d. 
Tynan. 29 Elm Walk. Stevenage. Hens. 
K. W.500 U NEAR AMPLfF£E R £50. Withers 2 meter 
Conven er 28-30 Mc/s, L.F. £6. Dow-Ket T/R Switch 
115 volts £10. GL3CDF, 63 Clwrch Street, Portadown, 
N. Ireland. Phone 2936. 
STEEL TOWER 32 ft. in two sections all welded wi th 
rotator cent re tube and TA32JR beam top p latform. 
Price £55. Scarr. 29 Hailgate, Howden, E. Yorks. 
BC221 AE, £ 15. 300 and 450v power supplies on one chassis, 
£6 Variac Transformer 0-270v at 9 amps, £ 12/ 10/-. Various 
components l-IT/L T transformers. etc. List supplied.- Box 
No. Y.7128, c/o RSGl3 B ULLETIN. 4 Ludgate Circus. London. 
E.C.4. 
SERVJCE SHEETS. Radio and Television. 3/6 post paid. 
S.a.e. with cnquiries.- VEST AND EMERY, 17 Hallgarth 
Street, Durham. 
SALE A R88LF as new, tools, manual, professionally re­
sprayed and a ligned June 1963, £42. Bray. G3SRN, 4 
Lcdway Drive, Wembley, Middlesex. 
SALE or EXCHANGE for transmiuing equipment. 800 
Wireless Electrical Trader service sheets 1948 1964 and 
11 Newnes radio T/V servicing books up to 1961. Roux, 
3 Viaduct Circle, Kilwinning, Ayrshire. 
GELOSO G-299 Audio Oscillator, mains transformers. 
PSU, J38 key, parts for A.T.U .. various technical books, 
Basic Electronics, cic . Write for list- 138 Hawley Road, 
Wilmington, Kent. Dartford 22845. 
HAMMARLUND Super Pro, 160-20 metres. manual and 
autotransformer ; offers : VCR 97: I 5/- ; Command TX. 
3-4 Mc/s: 30/-; G3 LMJ. I Coitrt Farm Road, London, S.E.9. 
AR88LF. Fitted .. S ., meter. C/w manual. Perfect, £30. 
BC221N. Alum. case. c/w voltage regulated power pack and 
manual. £ 16. No. 19 Set Mark TI . " A " set only. works 
perfectly. Space ror modulator and power pack. C/w 
manual. £2. 10.0. St. Quinton, 88 West Grove, Walton-on­
Thames. Surrey. Pl\one 27854. 
EDDYSTO NE 840A 1962 model. Very good condition. 
£30 o.n.o. Buyer collects-5 Highfield Crcscclll, Black heath, 
Birmingham. 
l\lffi'ilMf'rfER RECEIVER MR.44/ 1.1, latest R.F. unit, 
amateur bands only 160m-10m, £47. Halliday. 4 Parkside 
Avenue. Wintcrbourne, Bristol. Winterbourne 2384. 
RECEIVERS, FREQUENCY METERS, transmillers, eic. 
In response to many requests a limited amount of the 
equipment i111ended for export to Scandinavian amateurs 
is now being made available to .Bullet in readers. Large 
selection of receivers. etc., but few transmitters. Alt 
thoroughly overhauled and in excellent condition. New 
address- Brian J. Ayres, 2 Fairfield Road. Kingston, 
Surrey. (KINgston 8433 or LOWer Hook 2000). 
1-fAMMAULUND HQ 120X excellent condition, £25 or 
offers. GM3RBO, 77 Murraysgate Crescent, Whitburn, 
West Lothian. Scotland. 

408 

Vari-Stat 
THERMOSTATIC 

SOLDERING IRON 
FOR CONTROLLED TEMPERATURE 
Both Models i;ive excellent bit and clement 
life since the thermostat completely eliminates 
overheating and controls Lhe reserve 
heating. capacity, which makes possible 
continuous soldering without chilling of the bit. 
The consistent temperature makes these irons 
ideal for printed circuit work. 

MINIATURE MODEL 50 WiJ.TT 
Weight .. Ii oz. 
Heating time. . 20 secs. 
" Push-in" Bit Sii.cs 3/ 32", 1/ 16•, 1/32" 
V~llage . . 250 LO 12 volts 55/-
Pnce 

INSTRUMENT MODEL 70 WATT 
Weight . . 4:t oz. 
Heating .. IJ min. 
Bit Size . . 11/64• dia. 
Voltage . . 250 LO 24 volt~ 
Price Mk. I (Micro-

switch) 
Mk. ll (Mag­

netic Contact 
Breaker) 

19/6 

72/-
CARDROSS ENGINEERING CO. LTD. 

WOODYARD ROAD, DUMBARTON 
Phone; Dumbarton 2655 

INDIX TO ADVERTISERS 

Ad. Aur iema ltd. 
Avo Ltd. . . 
British National Radio School 
Card ros.< Engineering Co. Lid. 
Codar R:>dio CQmpany 
Daystrom Ltd. . . . . . . 
Electroniques (Fe lixsto we) Ltd. 
J. C. Fa rlow 
Henry's Radio Ltd. 
Home R adio (Mitcham) Ltd ... 
Jackson Brothers 
Ii. Jo rdnn 
K . W. Etcc1ronics Lid. 
T.he Minimittcr Co. l.ld. 
M . 0. Valves Ltd. 
Mosley Elcc<ro nies Inc. 
Mullard Ltd. 
N. W. Electrics .. 
Oxley Oevcloprnenis Ltd. 
Partridge Elcc<ronic,s Ltd. 
P. C . Radio Ltd. . . 
Sir ls;tac Pitm:m & Sons Ltd. 
G3SJ Quartz Crys tnls Ltd. 
The Resu lar Army- Royal Signals . , 
RSG B Publicatio ns . . 
R. T. &. I. Electronics Ltd. 
Scn•ice Trading Co. 
Peter Seymour . . . . 
G. W. Smith & Co. Ltd . 
H. L. Smith & Co. Ltd. 
Strnuo n & Co . . Ltd . 
i ·clcradio Electro nics .. 
Jnck Tweedy 
Webb's Rndio .. 
T. Withers . • 
Chns. H. Young & Co. Ltd . .. 
Z. & l. Aero Services Ltd. 
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K. W. ElECTRONICS for all your Amateur Radio Requirements -
KW- SOLE U.K. DISTRIBUTORS for 

~HAMMARLUND (est . 1910) 

J((Y T he HAMMARLUND HQIOOA 

Genenl C>ver-aie 540 lc.cjs-30 MCJs in (our binds. Band· 
spreid b.c,ht1c.s for amateur and other binds. BFO, Noise 
L1mtter, •• Q •• Mult;pl1er. 10 tube.s. Provision ror phones 
and loud:.oe:aker (3 ohms). Complete with "S •• Meter £80 
(clock extn 1f required). 

HQl~SX 

HQ I BOA 

HQllOA 

H Q170A 

HXSO 

Gener;il Coverage Jnd Band Sprnd, 11 
tube double conveni<.in supcrhet .. . £1 IS 
Gener.ii Coverage and Bind Spre01d. 18 
cube triple conversron superhat ••. £In 
Am:ucwr bands only, 12 tube double 

~o;;~;~~onb~~~~rh:~ly, 17 tube trip·[~ £IOO 
conversion super het £140 
Amateur bands. S.S.B. transmitter. I SO 
w:nu P.E.P. crystal fi lter. Volce control, 
self-contained power suppl)' .. £175 

The World ac your /inrer up~ 

Awarde d Silvc,. Plaque. International Radio C ommunications Exhibition 
London 1962 

The KW Triple Conversion Supe r wich many refinements 

A w a r'ded Silver Pfaqu~. International Rad io Co mmunica tions Exhib it ion, Londo n, 196J 

The KW 1000 SSB Tnnscciver, £ 170 
PSU A.C. >nd O.C. 12v. £29 e>ch 

KW TRANSMITTERS 

• 
KW ••Viceroy •• S.S.B. Tr:msmitcer MK IV 
with bu1 lt-1n Power Supplr £156 (Add1t1onal 

~ l:outico filter, £9 excr;a) 
KWSOO Linea• Amp. SOO watts p.e.p .. £87 IOs. 
KW "Vongu°'d" A.M. and C.W. 10.SOm. 
61 gns. 10-160m. 67 gns. Kits • lso available. 
KW l 60. Top band transmitter with a punch, £29 
Send (or dero1ls. Carnage extra 

NEW IMPROVED TYPE 
TOKAI ''W;alkie-T;afkie ''all Tra.nsisto r iz ed 
T ranscei ve r . TX llnd RX cryn.if controlled on 
28·5 Mc s. 
R:angc ).4 mile\. ldc;al for Eme rgency Services. 
Mobile opcr;it1on. Rallies, Be.im 41djustment, ete. 
Siie 6f" 2i" x If'. Weight It lb. Complete 
wnh cclcscop1c aerial, in le.icher cue. with 
b:incrici £19. 10. O. each (plus 5/- carri:age -ind 
insur:rncc). 

EASY TERMS AVAILABLE-Importer< of U.S.A. 
Equipmenl. 

KW stock includes: Adllpcers. Aenals, A1rdux 
Coils, Be.ims, Converterl, Cord Polythene. fillers 
SSB, He:ch.anical & Crysu.1 Filters. Microphones, 
Mobile Whips. Nuvistor Plues. Pi-Coils. Plugs. 
Receivers, Relays. R.F. Chokes. Rotors, Sign:al 
Generators. Sockets, SWR 1nd1ntors. Towers, 
Tnnsmiuers. VFO's, W;1lkie-Talkies. Collin.s ·s· 
Line Equipment. etc., etc. 

CDR Rotors & Control Units 
A Rll thousands in use 

TR<M 1.,,,.t model 
£19. 10. 0. 

£37. 10. o . 
HA1'1·M will h•ndle •'Bog Bortho"... £61 . 0. 0. 

NEW! 61~6B Tubes 50 • u ch. 2 6 p. & p. 

The KW" Viceroy" SSB Tnnsmittcr (Mk IV) with m:any rcfincmcnu 

K. W. ELECTRONICS LTD., VANGUARD WORKS 
HEATH STREET, DARTFORD, KENT. Cables: KAYDUBLEW-Dartford. Tel. Dartford 25574 

Prinred lo Great Britain for the RADIO SOOE"TY OP GR EAT BRITA IN. New Ruskin House. Llulc Rwsell Street . London. W .C. I 
by Loxley Bro thers Limited. Letchworth, HcrilordSbire 
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MIDLAND AGENTS 
FOR 

* EDDYSTONE 
RECEIVERS & COMPONENTS 

* NATIONAL 
RECEIVERS & TRANSCEIVERS 

* GREEN & DAVIS CONVERTERS 

* K.W. EQUIPMENT 

* MOSLEY AERIALS 

e H.P. FACILITIES AVAILABLE. 

e PART EXCHANGES 
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AERIAL EQUIPMENT 
TWIN FEEDER: 300 ohm twin 
ribbon feeder. simil:af KlS, 6d . per 
yard, K3SB Telcon (round). 1/6 per 
yord. Postage 1/6 any length. 7S ohm 
Twin Feeder, 6d . pe r yard. 

C O PPER W IRE: 14G H/D 140 It., 
17/·; 70 ft .. 8/6. Post and pocking 2/6. 
Ocher lengths pro rara. 

CERAMIC FEEDER S PREADERS, 
6' type F.S., IOd. each. P. & P. 21· up 
10 12. 

C ERAMIC "T" PIEC ES, type A.T. 
lor centre ol dipole<, 1/6 uch. P. & P. 
I I· · 

2 METRE BEAM 5 ELEMENT W .S. 
YAGI. Complete in box with 1· co 
21' mut head bracket. PRIC E 49/·. 
P. & P. 3/6. 

S UPER AERAX IAL C A BLE. 7S 
ohm, 300 wans. very low loss, 1/8 per 
yord. P, & P. 2/· . SO o hm, 300 w.,t 
coax, very low loss, 1/9 yd. P. & P. 2/· . 

TOUGH POLYTHENE LINE, type 
MLI (100 lbs.), l d. per yd. or 12/6 per 
100 yds. Type ML2 (220 lbs.), 4d. per 
yd. or 25/ · per 100 yds .. ML4 (400 lbs.). 
6d. per yd., post free. Ideal lor Guys, 
L.W. Supports. Halyuds. e cc. 

A BSORPTION W A VEMETERS: 
3.00 to 3S.OO Mc/s in 3 Switched B•nds. 
3.S, 7, 14, 21 and 28 Mc/s H•m B•nd•. 
marked on scale. Complete with 
indicotor bulb. A MUST lor any Ham 
shack. O nly 22/6, POST FREE. 

BA NDCHECKER MONITOR. 3·00 
to 3S·OO Mc/s in 3 bands. 0-l mA. lndi· 
cator. Monicor socket. Very sensitive. 
£3.13.6. P. & P. 2/6. 

G E LOSO V. F.O . UNITS T ype 4/ 102 
wiclh new dial and escutcheon. Outpuc 
on 80, 40, 20, 15 and 10 metres. For 
2-807 o r 6146 tube<. Only £8.15.0. Set 
o tv~lves 24/· post free . 

SHIADED POLE MOTORS, llOv. 
or 11 o.... operation, ideal for fans. 
blowers or models. Single Unit 12/6 
plus 2/· P. & P .or P•ir £1 plus l /6 P. & P. 

RACK MOUNTING PANELS : 19" 
>< 5*' . r. Sf', or IOl', black crackle 
fini•h. 5/9, 6/6, 7/6, 91· respee<ively, 
posnge and packing 2/-. 

VARI A BLE C O NDENSERS. All 
brass with Ceramic: end Places and Ball 
Race Beorings, SO pl, 5/9; l~/6; 160 
-7/6; 240-8/6 ; •nd 300 pl, 9 /6. 
Excension for ganging. P. & P. I/·. 

PARMEKO TRANS. 200/200, 40 mA, 
6·3V, JA. New, not ex-W.D. Only 
12/~. P. & P. 2/6. 

CHAS. H. YOUNG LTD. 
170-172 Corporation St., Birmingham 4 
Please print youraddrcss. N o C.O. D. u nder £1 ' phone: CE.N 1635 

Z & I AERO SERVICES LTD Please send all correspondence and Mail Orders co ou r Head Office ac 
44A WESTBOURNE GROVE, LONDON. W .2. Tel. PARk 5641 /2/3. 
When ordering by Mail ple.a.se .idd 2 /6 in £ for post;tge :.nd packing. Retai l Branch: 85 Tottenham Court Road, London, WI 

Tel: LANgh•m 8403 

VALVES FOR RADIO, T.V. AND AUDIO APPLICATIONS 

Minimum charge 1/6 

t .'.i -1 z~;6 .. 11-1z;a'J .. 
TRANSISTORS 

Only O.nr. fjuallly ,uul unuerd \'lllvu 4n: eotd t1r u1. With t.be uccpLlon of obfnlet.c 1_rs..e1 (" h h!h .,-~ IUl lo nger tnruwfat:t.ureilJ p.lf ' '"h-u 
are front c\1n en·t, 1lroducti<m a.nd or reputnbh.• m ake. 

OA"l 
0A3 .. 
0A81 .. 
0112 .. 
OC3 
oua 
l A O .. 
LA7C1' 
IAD4 .. 
lCUOT 
IDb .. 
IOGOT 
H U OT 
t N~(iT 
lit~ .. 
1$ 4 
I SO • • 
l'N .. 
IU4 •• 
I UO .. 
1X2A . • 
lX2B .. 
2CW4 •• 
~O'.!l 
fll:'O)o'J 

2~2ii 
3A4 
3AO 
3117 
30 6 .. 
3E29 , , 
3Q4 .. 
3QMJ'l' 
:)$4 
3V-1 • • 
M G . • 
6U40 Y 
GU<O .• 
rn4G ll 
GV4G • • 
OY30T 
OZ<OT 
GA80 .. 
GAB4 •• 
6.A.Gi • • 

ol/61flAHG •• llJ- f:A K5 • . 
'21- 61\ Kti 
0/• OAMti •• 
l.i ii GAQA •• 

~),;lg~~o:: 
; /- 6A1'l; 
i f .. 6Al:li 
; · .. 6A\ 'G 
7i•i 6 Bi 
11- r.nao 
; / ... 6UAf) 
~1- a11~;G 
>J- GB<J60 
-4/!jGBU-0 • • 
•10 GBJu 
3/- GllK4 .. 
, , _ 61lQ7.• 
• /- 6llll7 .. 
i /- OllltS .. 
7/- 6fiWO •• 

U /- Gll\\' ':' •. 
u/- 6COOT .. 

2>/- 6C<lt: •• 
30/- GCBG , , 
3/6 GCUGO 
7/G &el,G .. 
-116 GCW 4 
S/-W\'O 

GO/ Gll3 
6/6 604 
d/6 Ol)S• 
~I 6 1-'i 
MtiGf Ti 

l0f- llf."2:l •• 

9/~'G.14 .. !JJ· i.u~.... . 
GI- OJ7(l •• 
8/ GK GGT 
fJJ- 61\:7 •• 
8/-'GK8u 
6/-,GUI .. 
6/0 ti I.GO • • 
G/- 61.ld .. 

l ~~:1~~~(; : : 
'i' - 6SH':' • 
~I- bSt.7CT 
•H- GS~iO'r 
:J' 6SQ7t.:1· 

2"2/fl 6U~OT 
.i1- HUiG •• 
:)/- rW(i •• 
0/- 6\ '0G .• 
~{- ijVGOT 
"!I-OX.& 
-6/0 llX~G . • 
>!· OX>GT 

121- 7G(; 
i f- ':' Y4 , • 
131 .. uuw!J . 

'!.QI - 101)1. .. 
i /- IOl'H •• 

11/d lll);j •• 
M- 110:. .. 
u1- 1u.:3 .• 
W- l2ACG .. 
.,, _ 12 AJJ8 . • 
i /- l'lATIJ ., 
f>/- L',!;\T ? ,, 
li/- 1'.?AUb . .. 
lQf .. 1'.!AU7 •• 
14/- l~A\'7 .. 
fl/d t•.!A...X':' •• 
i JtJ l:?A \'I •• 

lGf- l!?B·lA .• 
l;)f-1-JIJAli •• 

, , ,; J-:! r-\F.6'. 
61- 1~8117 '. 
fl:l1il'.!l-:t .• 
W- l~h: lf. . • 
311; 12.SCi . • 
-1/- IZSf.~7 •• 
0/-12SJ7 . 
5/- 12SQ7 . . 
4/- l"AQ3 .. 
Jl/- 108C:60 
U.'- ~IJl_.l 
8/-!!0l'I .. 

~N1 ~~:rn; 
Sf .. f:CtS11 ~);; ;g~~u : : ¥)~1!;Jt 

6/~2~A'IG ., ~!- A WO GI !tGLOGT $/- Al l 

.. tl/- E<'l..S, 
t.JG U Z6GT SIG Cl\.! 
3/- 281)7 . . 6/- 1:1.JJ 
W~30C:l> .. S/6 C\' 3L .. 

to/ 30t'b , 8/6 DAF116 
')/- aOPlu .• 1-1~ .. oc;o • • 
3/6 301'1.I .. ltl/d DD<! . . 
>/ 3>l.GU1' 11/6 Dt'U. •• 
4(- s1nV4 • ' olf6 DF"JG • 
4/~30Z3 .. l <ll- llK40 • . 

~:~ ~~~.-~gT. ~~: g~~~ . : 
7/ 3G7.:10'l' ) f- OL GS .• 
7/ OOU!i . , 8/- Ol .. flti • 
7/- ~o<::;. • . ti1- O~tiO .• 
l~f- 6000tiG ~/- 0 \"SG .• 

7/- eOl.6G'l' GI- E8SCC .. 
7/- G3K U .. 0/· E92CC •• 

"'' '-83 8/- E ISOCC 
#- ~~A, .. 810 El SOP .. 

Ill- !iOAV 10/· EABC80 
~l- ~IQ("\" l 7/i; EA_P·12 
31- 807 9/- E BC33 
O/G SO> 30/- E UC4l 
01· 811 . . 30/- EIJCIJI 
8/ - 832 20/- t:BP80 
0/- SG6A . . 141- 1mPS3 

1W- 1'84 • , loJ- ElW8~ 
:ll- 93LA GO/- EBLl •. 
G/- 9.U 0/- EBJ.1.?l 
416 936 3/ - t-X' ·~ •• 
OJ- 9.;; {>/- BC9·2 • • 
~0/- OMA 4/- f.CC.O •• 
lt)f - U~~ bf - RCCSL 
3/G 0670 LOI- EC(.'$.! .. 
3/- 5673 10/ KCCSO . 
bl- OGS7 8/- ECCSS .. 

101- 6696 . GI· ECYSO 
t l-160tl0 . GI- ~;Ct'S2 • 
7/- t.11-&G • , "27/0 t;CJf"il 

l:?J- AC/'tll I 14!- t!CU3~ 
1·1/- AC6/l'f;" GI- ECH42 

0/- E<;l)j3 
'JJ f::C'r.s11 
6/G t:FO •• 
G/0 t:l'3tl .. 
8/- l-.!lf3iA 
11- EFSO .. 
r, ,r l-:P'-10 
. ~/G EY41 

11/- f;p4~ 
d/tl t:F80 
GJtJ EF83 

JOI- t:Pa> 
OJ- EF8G 
()/- EF'S:l 
7/- EP'JG 

101- t:ll'98 
7/- EYJS3 •• 

101- t:FIS4 
IOI- f:LIUO .. 
6/- E l.3< 
810 F:L3G 
7/- t:l .37 
6/0 EL3S 
6/6 E l.Al 
GIG E L42 
i f- t-:LSI 
6/ El.83 

lG/ E UH 
II/- El.SO 
I~ '- t:LS6 
IJ/ t=LS"ll •• 
0/- Ell3< .. 
3/- El18tl 
GJtl E!lJ.81 •• 
G/G t; 11s < 
w- 1rnso 
7/r. l-i S31 
i i - P.N3~ 
'J( l-:!\(12 

10/- EY61 
71- BYSl 

lF UNDELIVERED Retu rn to:-
RSGB, NEW RUSKIN HOUSE, 
LITTLE RUSSELL STREET, w .c.1 

7fll l';Yo rl .• 

t.1/- t-~z .•• 1. ti .. !J/6 EZ·ll • 

dllt:YM , , 
91- £Z~O •• 
81- E7.Sl • 
i l-GZ30 •• 
4 tJ C:Z3~ •• 
61 (;Z34 .. 
;)/ (i G Z3i •. 
0 ll\11t'2 
f;J':) KT.SC •• 

g::rn:m : 
!l(llJKTW{i"2 
tll-jllf:41 .. 
0/6 M.~1'03 
4/G ~UH.DO 
; /- l llJ1' .. 
9/ "78 .. 
i i- ucra .. 
i i O Rl'l'! 
"i/3 ORPG() 

10/ l'A Ut'SO 
9/ P\:SG 

1'/6 !'COO .. 
liJG l'(."97 
i /3 po:g" .• 
71- l'<..'CS; •• 
SI~ l'<..'C&l •• 
7/ PCC<l9 .. 
•I PCCl89 
7}- l't.:FSO • • 

~!l6 ::g~~L {JJU PCF86 •• 
G/6 l'C>'80 L 
716 PCYilO:? 
81 l'Ct'oO•I 
91 PU l...SI •• 

10/- J"<;L8''. 
10/ l't...!1. .. 83. 

11 - PCl.~·I ,. 
7/ 1 1C_l~.3 . • 
11 l·'Cl..SG, . 

;1j! ::~~~~guu 'il01~~~ 11 _1 ~~·--1!Jl .. A~~: 1)1•:'1J ~ -
o•o O<~ ti/•i Ot•71 6' -

:, ti 1 l tl ·1li~O 
IJ/~ l·t;S:jS::J JtJ - 1' 7d 
:t/9 1·t-:S";l.1U i 1- IJl !il 
-1/ci l'E:S4.:.:JU IJ lu"."!51 

101- ~IG L'~I 

~ - t)l'.'30. 13'· U~i·.? ~ -
· • ~- 0('44 ti - OCi :J 12 -

t~;~ Qc-1~ ti~- Qt,;:'5 tH-

t)(."';!} 
()('70 
0Ci'8Q 
OC l39 
0Ct 70 
OC2tll 

10/ 1• t-:X-Dl)-&t)'!?O t·zs~ 
HI/- 7/il U3•H 
D, l' I.30 , • rt'- t:'40:J 
71· l' l.Ji . . LG'- U&OI 
~M- l'l ..... ~l 7/- U 102<1 • 
13/- 1'1.S" ~. o UABCSO 
'J.0/- l'IA~;l GI- UAl-'.S~ 
11- r t.S..i . . urn u-nc.u 
7 /0 l'LLOO . • 13/- Ull~l 

<O/- PllS I .. 01- IJllf'SO 
Ill- l'Y3~ lM- Ulll'Sn 
-&/- l' \ 'Stt . • 4f '.) Ul\I/.?l 

1;1- l'YOl roN U0<;84 , 
'.?4/- rY8~ • • ~I- CCC85 •• 
l~f- l' Y83 U/- UCPSu 
1'.?J- l'\"88 . • 7/r. UCH'.H 

7/ P VS-01 . • ••Ill lJOLC42 
1''1 l'Z30 . . IOI- ll•Jl{SI 
12' QQV0:!·6 ·13/- liCUl2 , 
S/~QQV03·l0301- UCL~S •• 
3/G QQ \'03·'!0 001- U f'4 I .. 
1/ HIO . • JOI- U t-"4:? •• 

10/l l<I 1 .. S, - U FSl/ • , 
10/ R lb . • iltJ U t""80: • 
10/ .. Ill !.! .. U/- U FS•} •• 

.GIG fLJ..18 .• l ~.)/IJ Uf.'l;t) •• 
oi/6 St:2i .. 12/6 L"Lll •• 

101 Tll41 .. IOI t:LS, .. 
81 TIUS3.. tj/ - UMSO •• 

10/ Tlf'23'21 7/- l1U7 .. 
10/- T l' t ·.? . . 4/G UUIO • 
1 a/fil1'l't~ . . 4/ - UY21 • . 
Uf Tl'"2G~O 7/0 UY.&I •• 
U/ll 1'1' Ui • • SGJ- UV& .. 
7/6 TT ':? l . . 32J- \"f•4 • , 
' 'l~ Ul"ll·I 116 VPH 
7JG Li:!:.! • . ~}- WSUI , • 
di tn4 . . I'!/- Xtib •• 

131-
I" -
11.'-
7/ 

'.!ti!­
~/­
;; -·-r.10 

~I~ 
7/-

11/-
81-
(1/ ­
!J}n 

,\ltn.ch~I .~to& nt t.."o v1·~1 ..-1tb oue 
oc.i1n 
R.\~.A .. 
:?.S'·l lO (41}:'.lkC' " 1. r-·.1. ~lmllar w OC4:; 31-
'2S4 l2 0 1.ff. ~tlnrl, slmll:lrw <W~ a1-
~U ltl'LUS (~l"O'r )IAlt K l:Ol: 

:?18 
1/G 

I 10 

n~1 Spot or \\'hlt.e Spot. 
Orecn :il)O\.. 
\'t lll>"' St tof. . 

CATHODE RAY TUBES 
C\ '320, 11 · screen t.!1«:\.rOiltatic tu\J.e, 
)'t'-llow tr tt.c:e. mt'dhun ittrai.st.eu\!e'.. ·lr.i/ ­
Vt :n:n·.?. M tllK>\'t:'. b1u, &;r~.-u tr>liN: 113/ ­
D\JW:I the :li>O\"C iubet1 rtquir~ I\" h~~t.erw 

Aud 8()0\" EllT m il.."<. 
\ ' i.;H.t3'llA. ·2· · Kt~n t lt-ClrQataLlc 
,um-, gr...o.tn Ltl\cr!, 11\e<llun~ 1>e.r · 
11l"ltc11cc. -1\" bc:n.cni. SOO\' Etl1' • , 2.)1-

ZENNER DIODES 
:.!.~ \\'1n.u. tolCTtWCC ::!::: , :J:\': 
-&.Z6V ; 4.i.:SY ; G.'..?~\· nil at 
:.!.~ WMW. wlent.ll~= .GV: 
11.:.?~V ; ";,0 \"; O.Q\" • • • • all l'l 
1(),0 \" 

G'1; 

61fi 
7/-

81-
7/­
i t-
710 
81-
i TV 
7/ -
11/l'l 
G/fo 
8/0 
111-
1/6 
,;/- RADIO PREQUJ::NCY 
71- THERMOCOUPLE METERS 
Sf- 200mA 2: n onnd .f:'lug· ln .• 
8/- 3~0mA 2· l:tound l'lug·ln 
8/- 1 A.mp 'lt .. ltound f•roJf'ci. •• 
ts/0 2.15A :! .. Sq unrn VI. • • • • 
·IN ~.15A :! .. ltonui.J UUp Pixing 

12(- 31\ 2 • $q1U\~ Fl. •• 
6/-, 3A :.:r Ronn•! f'lil.1 1-'lxlni; 
GI~ 4A 2· Ho11n•l Fl. • . • 
GI- l6A 21'" Honn•) f't .. 

l·:!r1; 
l'lJ•i 
1'.?JG 

.. ·m-
•• 2:.11-
.. '.!:>/-

~•!­
:!01-
2"2/6 

IF UNDELIVERED Return to:-
RSGB, NEW RUSKIN HOU SE, 
LITTLE RUSSELL STREET, W.C. I 


